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FOREWORD 

This :eport has been prepared in response to Senate Concuirent Resoiuricn No.  242, 
S.D. I ,  which requested the Legislative Reference Bureau to conduct a study on the use of 
generic drug pro'ducts in Hawaii. 

The Bureau does not have and has cever claimed to have any expertise with respect 
to the technical, scientific, medical, and econom;c issues in this area. This study attempts to 
expiain the principles of generic drug substitution, describe the porentiai problems associated 
with generic drug substitution, estimate the economic benefits of generic drug use in Hawaii, 
and identify those policy decisions that can be made by the Legislature in a rarional manner. 

The Bureau extends its sincere appreciation to: Donald Hare, Special Assistant to the 
Director of the Office of Generic Drugs. U S .  Food and Drug Administration; Edward Heon, 
Senior Information Coordinator for the Hawaii Medical Service Association; Alison Keith of 
Pfizer, lnc. (formerly Alison Masson of the Federal Trade Commission); Rebecca Kendro, 
Assistant Executive Director of !he Hawaii Medical Association: Melvin Kumasaka, 
Chairperson of the State Drug Product Selection Board, Chief Pharmacist for Longs Drbg 
Stores in Hawaii, and vice-president of the Hawaii Pharmaceutical Association; Jay 
Molishever, Director of Public Affairs for the Generic Pharmaceutical Industry Association; 
Anne Neff, Project Director for Market Measures, Inc.: Peter Sybinsky. Deputy Director of 
Health Resources, Department of Health; Omel Turk, Pharmacy Con~ultant for the 
Department of Human Services; Rosalind Wagner, Executive Director of the Epilepsy 
Foundation of Hawaii; Chandra Yamane, Administrative Coordinator for the Hawaii Dental 
Service; Roy Yamauchi, Manager o! Pharmacy Benefits for the Hawaii Medical Service 
Association; and all the pharmacists who participated in the Bureau's survey of prescription 
drug prices. Without the generous assistance and cooperation of these individuals and 
countless others, the preparation of this report would have been much more difficult than it 
already was. if not totally impossible. 

December 1990 

Samuel 6 .  K. Chang 
Director 
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Glossary 

In addition to providing the reader with an easily accessibie guide to the many 

technical and iegal terms used in this study, this glossary provides some uniformity to the 

piethora of terms and definitions that have been used by different authors (including 

government agencies) at different times to describe similar aspects of the same subject 

matter--drug !egislation in the United States. The Bureau notes rhat achieving absolute 

uniformity with respect to the terminology used in this study would have been impractical and, 

in some cases, impossible. 

"Academy" - the American Academy of Family Phys:cians 

Active drug ingredient - the chemical form of a therapeutic moiety. 

Adjunctive monitoring - monitoring of a patient that is in addition to or in excess of monitoring 
that would normally be required had generic drug substitution not occurred. 

Allergy (chemical) - an adverse reaction to a chemical resulting from previous sensitization to 
that chemical or to a structurally similar one 

Anticonvulsant or antiepileptic drug - a drug used to control the onset of seizures 

AUC - area under the plasma (blood, serum) drug concentration-time curve, representing the 
extent of drug absorption from a dosage form. 

Bioavailability - the rate and extent to which the active drug ingredient or therapeutic moiety is 
absorbed from a drug product and becomes available ar the site of drug action. 

Bioequivalence requirement - a requirement imposed by the Food and Drug Administration for 
in vitro or in vivo testing, or both, of specified drug products which must be satisfied as a 
condition ot markering. 

Bioequivalent drug products - pharmaceutical equivaients or pharmaceuticai alternatives 
whose rate and extent of absorption do not show a significant difference when administered at 
the same moiar dose of the therapeutic moiety under similar experisental conditions, either 
single dose or multiple dose. Some pharmaceutical equivalents or pharmaceutical 
alternatives may be ecjuivaient in the extent of [heir aosorption but not in their rate of 
absorption and yet may be considered bioequivaient because such differences in the rate of 
zibscrptcon are intenrionai and are reflected in the iabeling, are not essential to the attainment 
of effective body drug concentrations on chronic use, or are considered medically insignificant 
for the particular drug product studied. 

"Board" - the State's Drug Product Selection Board, which is presently attached to the 
Department of Health for administrative purposes. 
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Brand-name drug - the innovator's product. the one whose brand name has become a 
synonym for the drug itself. 

Branded generic drug - a duplicate product sold wrth a trade name 

Cmax - the maximum serum concentration achieved 

Cause of action - the fact or facts which give a person a right to judicial relief. The legal 
effect of an occurrence in terms of redress to a party to the occurrence. A situation or state 
of facts which would entitle a party to sustain action and give him a r!ght to seek a judicial 
remedy in his behalf. 

Cornpendial standards - standards that prescribe a number of specifications, a ~ d  
corresponding tests or methods of assay. regarding the identity of the active drug ingredient 
and !ts strength or potency and purity, and the finished drug product and its strength or 
potency, purity, and sometimes packaging. 

Current Good Manufacturing Practice regulations - regulations that specifically focus on 
matters such as responsibilities for quality control operations, building and equipment design 
and maintenance, controi of ingredients and in-process materials, production and process 
controls, packaging and labeling controls, expiration dating, warehousing and distributicn 
procedures, laboratory controls, and testing and releasing products for distributbn. 

DESl - the Drug Efficacy Study Implementation Review 

Dispenser - a person authorized to dispense drugs in the State 

Dissolution - the act or process of dissolving, refers to the absorption of a solid in and by a 
i~quid. 

Drug - an active drug ingredient or a drug product, or both 

Drug product - a finished dosage form: a, tablet, capsule, or solution, that contains the 
active drug ingredient, generally, but not necessarily, in association with inactive ingredients. 

Drug product selectton - the dispensing of a generic drug product or a brand-name drug 
product that was prescribed according to its therapeutic moiety or active drug ingred'ent 

Epilepsies - chronic seizure disorders characterized by a tendency for recurrent seizures 

Excipient - any substance added to a medicine to permit ir ro be formed into the proper shape 
and consistency: the vehicle for the drug. 

Generic drug - a duplicate product, wnether sold with a trade name or nor. 

Generic drug substitution - the act of dispensing a therapeuticaily equivalent generic drug 
product for the brand-name drug product prescribed. 

In vitro - made to occur in a laboratory vessel or other controlled experimental environwent 
iathertnan within a living organism or natural setting. - In vitro iiterally means "in glass". 
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In vivo - made to cccur within a living organism or natural setting. In vivo literally means in - 
something alive. 

Multiple-source drug product - a drug product for which ?here is more than one suopiier 

Official compendium - the officiai United States Pharmacopoeia, official Homeopathic 
Pharmacopoeia of the United States, officiai Nationai Formulary, or any supplement to any of 
them. 

"Orange Book" - the publication entitled Approved Drug Products with Therapeutic 
Equivalence Evaluations ( U S . .  Department of Health and Human Services, Food and Drug 
Administration). 

Pharmaceutical alternatives - drug products that contain the identical therapeutic moiety. or 
its precursor, but not necessarily in the same amount or dosage form or as the same salt or 
ester. Each such drug product individuaiiy meets either the identical or its own respective 
compendia1 or other applicable stanaard of identity, strength, quality. and purity, including 
potency and, where applicable, content uniformity, disintegration times or d!ssoiution rates, or 
both. 

Pharmaceutical equivalents - drug products tnat contain identical amounts of the identical 
active drug Ingredient, i.e., the same salt or ester of the same therapeuric moiety, in identical 
dosage forms, but not n iessar i l y  conraining the same inactive ingredients, and that meet the 
identical compendia or other appiicable standard of identity, strength, quality, a r d  purity. 
including potency and, where applicable, content uniformity. disintegration times or 
dissolution rates, or both. 

Pharmaceutical substitution - drug substitution involving pharmaceutical alternatives 

Pharmacodynamics - the study of drugs and their actions on iiving organisms. 

Pharmacokinetics - the metabolism and action of drugs with particular emphasis on the time 
required for absorption, duration of action, disrribution in the body, ano method of excretion. 

Plasma (blood) - a medium for the circulation of corpuscles and platelets, nutritive 
substances, and waste products, that consists of serum and protein substances in solution. 

"Pre-1938" drugs - drug products marketed pr:or to the federal Food, Drug, and Cosmetic Act 
of 1938, or drug products generally recognized as safe and effective 

Prescriber - a person licensed by the State :o prescribe dr9g products 

Risk - the probability that a substance will produce harm under specified condlticns. 
Sometimes mistakenly used to mean :he possibility that a substance will produce narm under 
specified conditions. 

Serum (blood) - the ;leaf liquid portion of blcod without its fibrin and corpuscles, (Fibrin is a 
protein that, tosether with white blood corpuscles, red blood corpuscles. and platelets, form 
ccagulums or ciots.) 



State drug formulary of equ~valent drug products - the Hawall Drug Formulary of Eqwalent  
Drug Products (Section 11-33-3, Hawaii Administrative Rules, (Departmenr of Health Drug 
Product Selection Board)) 

the measurement of time, after admin~stration of the drug, at which the waximum Tmax - . 
serum corcentration of a product is acqieved 

Therapeutic moiety - the substance in a drug product that actually achieves the intended 
effect in the diagnosis, cure, mitigation, treatment, or preven:ion of a disease or in affecting 
the slruciure or function of the human body. 

Therapeutic ratio - the reiationship between the dose of a drug product required to produce a 
toxic effect (in this case death) and rhe dose required :o produce a desired therapeutic 
response. Therapeutic ratio is generally expressed as the quotient of the dose required to 
produce death in 50 percent of a population (LD50) and the dose required to produce a 
desired therapeutic response in 50 percent of a population (EDSO), and commonly referred to 
as the "therapeutic index" of a drug product. 

Therapeutic substitution - drug substitution involving different therapeutic moieties 

Therapeutically equivalent drug products - pharmaceutical equivalenrs tha: can De expected 
to have the same clinical effect when administered ro patients under the conditions specified 
in the labeiing. The FDA classifies as therapeutically equivaient drug products those drug 
products that meet the foliowing general criteria: 

The drug products are ap~ foved  as safe and effective, or approved unoer 
section 505(~) of the Food Driig, and Cosmet~c Act (2; USCA 355(j)j 

The drug products are pharmaceutical equivalents in that they contain identical 
amounts of the same active drug ingredient in the same dosage form, and they 
meet compendiai or other applicable standards of strength, quality, purity, and 
identity; 

The drug products are bioequlvaient drug products in that they do not present a 
known or potential bioequivalence problem, and they meet an acceptable in 
vitro standard or, i f  they do present a known or potential bioequivalenc> - 
problem, they are shown to meet an appropriate bioequivalence standard 
demonstrating comparable rate and extent of absorption; 

The drug products are adequately iabeied; and 

The drug products are manufactured in compliance with Current Good 
Manufacturing Practice reguiations. 

Titration - the process of adjusting, through :rial and error, the dosage of a drug product to 
obtain a desired therapeutic effect. The optimai dosage of a drug product 1s one that 
minimizes patient risks (':om either stittherapeutic 3r ~ O X I C  jcsages of a drug proouct) wn~ie 
maximizing the benefits of that treatment regimen. 

"White Paper" - the American Academy of Famtly Physic:artsr "'Nhtte Paper on Generic 
Drugs" 



State drug formulary of equivalent drug products - !he Hawaii Drug Formuiary of Eauiva!ent 
Drug Products (Section 11-33-3, Hawaii Admiristrative Rules, (Department of Health, Drug 
Product Selection Board)). 

Trnax - the measurement of time, after administra:ion of the drug, at which the maximum 
serbm concentration of a product is ach.eved. 

Therapeutic moiety - the substance in a drug product that actually achieves the in:ended 
effect in the diagnosis, cure, mitigation, treatment, or prevention of a disease or in affecting 
the structure or function of rhe human body. 

Therapeutic ratio - the relaiionship between the dose of a drug product required to produce a 
toxic effect (in this case death) and the dose required to produce a desired therapeutic 
response. Therapeutic ratio is generally expressed as the quotient of the dose required to 
produce death in 50 percent of a population (LD50) and the dose required to produce a 
desired therapeutic response in 50 peicent of a popu!ation (EDSO), and commonly referred to 
as the "tnerapeutic index" of a drug product. 

Therapeutic substitution - drug substitiition involving different :herapeutic moiet~es 

Therapeutically equivalent drug products - pharmaceutical equivaients that can be expected 
to have the same clinical effect when adm~cistered to patients under the conditions specified 
in the labeling. The FDA classifies as therapeuticaily equivalent drug products those drug 
products that meet the following general criteria: 

(1) The drug products are approved as safe and effective, or approved under 
section 505(j) of the Food D r ~ g ,  and Cosmet c Act (21 USCA 355(~)) 

2 )  The drug products are pharmaceutical equivaients in that they contain identical 
amounts of the same active drug ingredient in the same dosage form, and :hey 
meet compendiai or other applicable standards of strength, qualify, purity, and 
identity; 

(3)  The drug products are bioequivalent drug products in that they do not present a 
known or potentiai bioequivalence problem, and they meet an acceptable in 
vitro standard or, if they do present a known or potentiai bioequivaienc~ - 
probiem, they are shown to meet an appropriate bioequivaience standard 
demonstrating comparable rate and extent of absorption; 

(4) The drug products are adequately labeled; and 

(5) The drug products arc? ma~ufac:ured in campiiance with Current Good 
Manufactdrlng Practice regulat~cns 

Titration - the process of adjusting, thcough trial and error, the dosage of a drug produc! to 
obtain a desired therapeutic effect. The optimal dosage of a drug product 1s one trat 
minimizes patient risks (from either suorherapedtic cr tox , i  &sages of a drug prcduct) wnile 
maximizing the benefits of that treatmem regimen. 

"White Paper" - the American Academy of Famlly Physiciafis' "White Paper on Generic 
Drugs". 



CHAPTER 1 

Introduction 

... There  is j u s t  no method t h a t  e n a b l e s  s c i e n t i f i c  t h e o r i e s  t o  be 
proven t r u e  o r  even p robab ly  t r a e .  . . . [ T j h e r e  is no method t k a r  
e n a b l e s  s c i e n t i f i c  theot'ies t o  be c o n c i u s i v e l y  d i s p r o v e d  e i t h e r . '  

Senate Concurrent Resolution No. 242, S.D. 1, which is included in this report as 
Appendix A, requests the ieoislative Reference Bureau (Bureau) to:* 

(1) Study the economic benefits that Hawaii's consumers have derived from the 
use of generic drug products; 

(2) Study the risk and dangers of generic drug products for certain patients or 
conditions; 

(3j Recommend whether generic drug substiturion for brand-name anticonvulsant 
drug products prescribed for persons with epilepsies should be permitted only 
with the authorization of both the physician and the patient; 

(4) Recommend whether generic drug subst~tution for brand-name drug products 
prescribed for persons with aIlerg,c sensctivities should be permitted only with 
the a ~ t ~ ~ o r i z a t i o n  of both the pnysician and the patient, and 

(5) Recommend legislation and policies that allow for the assessment of fines and 
the removal of pharmaceutical companies from the Hawaii Drug Formuiary of 
Equivalent Drug Products,3 where approval from the FDA has been obtained 
improperly, untii the safety and effectiveness of their generic drug products can 
be proven 

To understand the nature of the Legislature's request and the scope of this study, it is 
important to understand the subtle difference between a generic drug product and a brand- 
name drug product. According to Bill Rados, editor of FDA Consumer? 

I t ' s  a  corrnon misconcep t ion  t h a t  brand-name drugs  a r e  produced 
on ly  by l a r g e ,  we:!-known f i r m s  w h i l e  g e n e r i c s  a r e  made by s m a l l ,  
unknown companies. A small drug company can p u t  a  brand name on 
its produc t  j u s t  as a l a r g e  company can market a  drug tinder t h e  
g e n e r i c  name. And many l a r g e  d rug  E i r m s  d i s t r i b u t e ,  under t h e i r  
brand names, p r o d u c t s  thaC have been manufacturedt  ?ackaged and 
l a b e l e d  by f i r m s  t h a t  make g e n e r i c  d r u g s .  Some m a n u f a c t u r e r s  may 
nake a  drug and se l l  i t  under both  a  t r a d e  name and i ts g e n e r i c  
came, i n  o t h e r  i n s t a r c e s ,  l a r g e  f i r m s  may make a g e n e r i c  v e r s i o n  
o f  a  drug p roduc t  b c t  p u t  t h e i r  own bracd  name on i t ,  even though 
i t  is c o t  t h e  o r i g i n a l  'version o f  :he p r o d u c t .  These "b ra rded  
gene.-ics" u s u a l l y  seLL a t  a  p r i c e  somewhere b c t w e ~ r  t h e  o r i g i c a i  
brand-name drug and " t r u e "  g e n e r i c  drug p r o b a c t s ,  To avo id  
confus ion ,  FDA [ t h e  U.S. Food and Drug G.dminis t ra t ion]  p r e f e r s  t o  
r e s e r v e  t h e  term "brand-name drug" f o r  t h e  i n n o v a t o r ' s  p r o d u c t ,  r h e  
one whose brand name has become a  synonyrc f o r  t h e  drug i t s e l f  ( f o r  
example, Valium, Carvon,  2 y a z i d e j  and t o  c a l l  a l l  o t h e r  d u p l i c a t e  
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products generic drugs, whether they are sold w i t h  a trade name or 
no t .  

Like the FDA, the Bureau uses in this report the term "brand-name drug" for the 
product that has become a synonym for the drug itself, and calls all other duplicate products 
generic drugs, whether they are sold with a trade name (i&, a brand or proprietary name) or 
not. The Bureau notes, however, that even this simple naming convention begins to break 
down when the pricing of drug products becomes the primary issue. 

The next important term that must be defined is "generic drug substitution". For the 
purpose of this study, the term "generic drug substitution" means "the act of dispensing a 
therapeutically equivalent generic drug product for the brand-name drug product prescribed" 
Setting aside the term "therapeutically equivalent" for the moment, generic drug substitution 
involves the substitution of a generic drug product for the brand-name drug product 
prescribed. 

Generic drug substitution is distinguishable from "drug product selection", which 
involves the dispensing of a generic drug product or a brand-name drug product that was 
prescribed according to its therapeutic moiety or active drug ingredient. Setting aside the 
terms "therapeutic moiety" and "active drug ingredient" for the moment, drug product 
selection involves the dispensing of a generic drug product or a brand-name drug product that 
has been prescribed without regard to a brand name or specific manufacturer. Generic drug 
substitution and drug product selection are possible only with "drug products" [i.e., finished 
dosage forms) since neither a therapeutic moiety nor an active drug ingredientexists in a 
marketable form insofar as the general public is concerned. 

Although part VI of chapter 328, Hawaii Revised Statutes, is entitled "Drug Product 
Selection," this is a misnomer in that a pharmacist must select the generic drug product or 
brand-name drug product to be dispensed if the prescriber has not done so. In reality, part Vl 
of chapter 328, Hawaii Revised Statutes, regulates generic drug substitution and not drug 
product selection. 

Generic drug substitution and drug product selection are also distinguishable from one 
another in that the former involves only "therapeutically equivalent" drug products while the 
latter is not similarly constrained. Because the concept of "therapeutic equivalence" is built 
upon other concepts, definitions, and laws, it is not possible to accurately define the term 
"therapeutically equivalent drug products" without making reference to these concepts, 
definitions, and laws. Chapter 2 of this study, entitled "What is Generic Drug Substitution?", 
explains these concepts, definitions, and laws, and defines the term "therapeutically 
equivalent drug products". 

Chapter 3 reviews the State's laws that regulate generic drug substitution. Chapter 4 
reviews the evolution of drug regulation in the United States, with special emphasis on the 
events leading up to the passage of the federal Drug Price Competition and Patent Term 
Restoration Act of 1984 [P.L. 98-417), and the publication of the FDA "Orange Book". 
Chapter 5 explores the so-called "generic drug scandal" and the findings of the speciai 
testing, inspection, and review programs initiated by the FDA in the aftermath of the scandal. 
Chapter 6 reviews the decision of the State's Drug Product Selection Board not to remove 
four anticonvulsant drugs from the State's drug formulary of equivalent drug products, the 
FDA's October 1989 report on generic anticonvulsant drugs, and the January 1988 report of 
the FDA's Bioequivalence Task Force. Chapter 7 reviews the American Academy of Family 
Physicians' "White Paper on Generic Drugs" which, together with the generic drug scandal 
and the ongoing controversy over the substitution of four brand-name anticonvulsant drugs in 
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Hawaii, served to heighten the Legisiature's awareness of the potential risks associated with 
generic drug substitution. Chapter 8 discusses the relationship between epilepsies, allergies, 
and the bioavailability, bioequivalence, and therapeutic equivalence of multiple-source drug 
products. 

Chapter 9 discusses the policy issues raised in Chapters 2 through 8 and the policy 
questions that confront the Legislature. Chapter 10 discusses the Bureau's attempt to 
quantify the economic benefits that Hawaii's consumers have derived from the use of generic 
drug products. Finally, Chapter 11 summarizes the findings and recommendations of the 
Bureau. 

The Bureau notes that it does not possess the specialized skills, knowledge, and 
capability to make a technical, scientific determination as to whether: 

(1) Generic drug substitution for brand-name anticonvulsant drug products 
prescribed for persons with epilepsies should be permitted only with the 
authorization of both the physician and the patient; and 

(2) Generic drug substitution for brand-name drug products prescribed for persons 
with allergic sensitivities should be permitted only with the authorization of both 
the physician and the patient. 

The Bureau also notes that it has neither the technical expertise nor the access to the 
data needed to quantify cost-savings attributable to the use of generic drug products. Funds 
were not available to hire independent pharmaceutical marketing firms that have the 
necessary skills, knowledge, and capability to conduct this kind of inquiry. Finally, the 
enforcement and administration of the State's generic drug substitution law are also beyond 
the scope of this study. 

ENDNOTES 

1. A. F. Chalmers, What is this thing called Science? An assessment of the nature and status 
of science and its methods, 2nd ed. (St. Lucia, Queensland. Australia: University of 
Queensland Press, 19821, p. xvi. 

2 .  Senate Concurrent Resolution No. 292, S.D. 1, Fifteenth Legislature, State of Hawaii, 
1990. 

3. Section 11-33-3, Hawaii Administrative Rules (Department of Health, Drug Product 
Selection Board) 

4. Bill Rados, "Generic Drugs: Cutting Cost, S o t  Corners", FDA Consumer, U S . ,  Department 
of Health and Human Services, Food and Drug Administration, HHS Publication 
No. (FDA) 86-3156 (Washington, D.C.: L.S. Government Printing Office, 1987dreprinted 
from the October 1985 edition of FDA Consumes), p. 1. 



CHAPTER 2 

What is Generic Drug Substitution? 

Introduction 

For the purpose of this stddy, the term "generic drug substitution" means "the act of 
dispensing a :herapeutically equivalent generic drug product for the brand-name drug product 
prescribed".' However, like the tip of an iceberg, this definition only hints at the complex 
scientific, medical, and ethical issues that underlie it. To understand these issues and 
effectively weigh the conflicting opinions regarding generic drug substitution, it is necessary 
to develop a working knowledge of the term~nology used by the parties in this debate. 

This chapter discusses the differences between "therapeutic moieties", "active drug 
ingredients", and "drug products", which in turn form the bases for discussing the differences 
between "pharmaceutical equivalents" and "pharmaceutical  alternative^".^ Continuing with 
the definition of pharmaceutical equivalents, the chapter then defines "bioequivalent drug 
products" using criteria that form the basis for the concept of "bioavailability". Using the 
concept of bioequivaience, the chapter explains the procedures, conditions, and criteria for 
estabiishing a "bioequivaience requirement'' for a specific drug product, which must be 
satisfied as a condition of marketing. This chapter also explains the labe!ing requirements for 
prescription drug products and the Current Good Manufacturing Practice regulations 
applicable to all active drug ingredients and drug products. Using the Current Good 
Manufacturing Practice regulations, the concept of "adulteration" is explained. 

Using the definitions, concepts, and criteria discussed above, this chapter also 
explains the general criteria used by the FDA to classify drug products as "therapeutically 
equivalent drug products". The chapter concludes by explaining the differences between 
"generic drug substitution", "pharmaceutical substitution", "therapeutic substitution", and 
"drug product selection". 

Therapeutic Moieties. Active Drug Ingredients, and Drug Products 

The starting point for understanding generic drug substitution is the term "iherapeutic 
moiety". The term refers to "the substance in a drug product that actually achieves the 
intended effect in the diagnosis, cure, mitigation, treatment, or prevention of a disease or in 
affecting the structure or function of the human bodyu3 (a, tetracycline, a broad-spectrum 
antibiotic). Although different substances may produce the same therapeutic effect, the 
substances are not necessarily identical therapeutic moieties (a. tetracycline hydrochloride 
and chiortetracycline hydrochioride are both broad-spectrum antibiotics but different 
therapeutic moieties). The same therapeutic moiety may appear in different chemical forms. 
such as different salts or esters of tne same molecule. The term "active drug ingred~ent" is 
used to distinguish these different chemical fcrms. Each chemical form of a iherapeutic 
moiety is a tinique active drug ingredien: (a, tetracyciine hydrochloride and tetracycline 
phosphate complex are different active drug Ingredients but the same therapeutic m o ~ e t y ) . ~  

The form in which a patient uses an active drug ingredient is referred to as a "drug 
product" (a, tetracycline hydrochloride, 250mg, oral capsuIej.5 The term "drug product" 
means "a finished dosage form, e.g., tablet, capsule, or solution, that contains the active drug 
ingredient. generaily. but not necessarily, in association with inactive ingredientsL'.6 
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Pharmaceutical Equivalents and Pharmaceutical Alternatives 

At the center of the generic drug substitution controversy is the term "therapeutically 
equivalent drug products". Functionally speaking, therapeutically equivalent drug products 
are "pharmaceutical equivalents that can be expected to have the same clinicai effect when 
administered to patients under the conditions specified in the labe i i r~g" .~  Although :he term 
"therapeutical!~ equivalent drug products" also neans "that two such drug products car be 
expected, in the judgment of FDA, to have equivalent therapeutic effect and equivalent 
potential for adverse effects when used under the corditions set forth in their labelingn,* the 
FDA will not evaluate as therapeutically equivalent drug products two drug products that are 
not pharmaceutical equivalents.9 

Consequently, the first consideration in evaluating whether two drug products are 
therapeutically equivalent drug products is whether the two drug products are 
"pharmaceutical equivalents".'O The term "pharmaceutical equivalents" means "drug 
products that contain identical amounts of the iaentical active drug ingredient, i.e., tne same 
sat [salt] or ester of the same therapeutic mciety. in identical dosage forms, but not 
necessarily containing the same inactive ingredients, and that meet the identical compendial 
or other applicable standard of identity, strength, quality, and purity. including potency and, 
where applicable, content uniformity, disintegration times andlor dissolution rates"." 

More simply stated. two drug products are considered pharmaceutical equivalents if  
the drug products contain the same active drug ingredient (9, tetracycline hydrochloride) or 
ingredients and are identical in strength or concentration (9, 250mgj, dosage form ( 
capsules), and route of administration (Q, oral), Pharmaceutical equivalents are formulated 
to contain the same amount of active drug ingredient in the same dosage form and to meet 
the same or cornpendial1* or other applicable standards13 (i.e., strength. quaiity, purity, and 
identity), but may differ in characteristics such as shape, s-di;;iing, configuration, packaging, 
excipients (including colors, flavors, and preservatives), expiration time and, within certain 
limits, iabeling.'4 

Variations in characteristics such as color. taste, shape. packaging, stability. 
expiration time and, within certain limits, labeling. are described by the FDA as 
"pharmaceutical elegance" if  the variations relate to a drug product's physical attractiveness, 
cost, convenience to patients, or acceptance by patients, rather than the drug product's 
safety or efficacy.'j Drug products that contain the same therapeutic moiety, but are 
different salts, esters, cr complexes of that moiety (a, tetracycline hydrochloride versus 
tetracycline phosphate complex) or are cifferent dosage forms (Q, tablet versus capsule) or 
strengths (9, 500mg versus 250mg) are "pkarmaceutical a i t e r n a t i ~ e s " . ~ ~  Different dosage 
forms and strengths within a product line by a single manufacturer are pharmaceutical 
alternatives, as are extended-reiease products when compared with immediate- or standard- 
release formuiatiow of the same active drug !ngredient.17 

Bioequivalent Drug Products and Bioavailability 

The second consideration in evaluating whether two drug products are therapeutically 
equivalent is whether the drug products are "bioequivalent drug p r o d u ~ t s " . ~ ~  The term 
"bioequivalent drug products" means:19 

. . . [  P]harmaceutical  equivaienss o r  pharmaceutical a l f e r n a t i v e s  
whose rate and extent of absarptio-: do not shah. a sigrificant 
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d i f fe rence when adminis tered a t  the  same molar dose o f  the 
therapeut ic  moiety under s i m i l a r  experimental  cond i t ions ,  e i t h e r  
s i n g l e  dose o r  m u l t i p l e  dose. Some pharmaceutical  equ iva len ts  o r  
pharmaceutical  a l t e r n a t i v e s  may be equ iva len t  i n  the ex ten t  of' 
t h e i r  absorpt ion bu t  no t  i n  t h e i r  r a t e  of absorp t ion  and y e t  may be 
considered b ioequ iva len t  because such d i f feref ices i n  the r a t e  o f  
absorpt ion a r e  i n t e n t i o n a l  and are  r e f l e c t e d  i n  the  l a b e l i n g ,  a re  
n o t  e s s e n t i a l  t o  the  at ta inment  of e f f e c t i v e  body drug 
concentrat ions on chron ic  use, o r  a re  considered med ica l l y  
i n s i g n i f i c a n t  fo r  the  p a r t i c u l a r  drug product s tudied.  

More concisely stated, bioequivalent drug products are pharmaceutical equivalents 
"that display comparable bioavailability when studied under similar experimental 
conditions".2O The term "bioavailability" means "the rate and extent to which the active drug 
ingredient or therapeutic moiety is absorbed from a drug product and becomes available at 
the site of drug action".21 

Although two drug products that ate not pharmaceutical equivalents may still be 
bioequivalent drug products, the FDA will not evaluate as therapeutical!~ equivalent drug 
products two drug products that are not pharmaceutical  equivalent^.^^ As a matter of policy, 
the FDA presumes that pharmaceutical equivalents are also bioequivalent drug products 
unless there exists scientific evidence to the contrary. The FDA explained the consequences 
of this presumption in the following manr;er:'3 

... As a consequence of t h i s  presumption, on l y  where s c i e n t i f i c  
evidence demonstrates a known or  p o t e n t i a l  problem of 
b io inequivalence does the  agency [FDA] r e q u i r e  each manufacturer t o  
e s t a b l i s h  t h a t  i t s  product i s  b ioequ iva len t  t o  a reference product ,  
which genera l l y  i s  the  pharmaceut ica l ly  equ iva len t  product marketed 
by the ho lder  of the  o r i g i n a l  new drug a p p l i c a t i o n .  i n  such a 
s i t u a t i o n ,  i n d i v i d u a l  products a re  presumed n o t  t o  be b ioeq~u iva len t  
u n t i l  proven otherwise by adequate s c i e n t i f i c  s tud ies .  

In addition, the FDA will not evaluate as therapeutically equivalent drug products those 
drug products with known or potential bioequivalence problems24 that have not been resoived 
with adequate evidence supporting bioequivalence.25 

Bioequivalence Requirement 

Where there is well-documented evidence that specific pharmaceutical equivalents26 
intended to be used interchangeably for the same therapeutic effect: 

(1) Are not bioequivalent drug products; 

(2) May not be bioequivalent drug products based on the criteria set 'orth at 21 
CFR 320.52; or 

(3)  May not be bioequivalent drug products because the pharmaceutical 
equivalents are members of a class of drug products thal have close structural 
similarity and similar physcochemical or pharma~okinet ic2~ properties to other 
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drug products in the same class that the Commissioner of Food and Drugs 
(hereinafter "the Commissioner") finds are not bioequivalent drug products; 

the Commissioner, on the Commissioner's own initiative or in response to a petition by an 
interested person, may propose and promulgate a regulation to establish a bioequivalence 
requirement.28 The term "bioequivalence requirement" means "a requirement imposed by 
the Food and Drug Administration for in ~ i t r o ~ ~  andlor in vivo testing of specified drug 
products which must be satisfied as a condition of marketing".30 

The Commissioner is required to consider the following factors, when supported by 
well-documented evidence, to identify specific pharmaceutical equi~alents3~ that are not or 
may not be bioequivalent drug products and to determine whether to propose or promuigate a 
regulation to establish a bioequivaience requirement for these drug pr0ducts:3~ 

Evidence from well-controlled clinical trials or controlled observations in 
patients that the drug products do not give comparable therapeutic effects; 

Evidence from well-controlled bioequivalence studies that the drug products are 
not bioequivalent drug products; 

Evidence that the drug products exhibit a narrow therapeutic ratio33 or have 
less than a 2-fold difference in the minimum toxic concentrations and minimum 
effective concentrations in the blood, and safe and effective use of the drug 
products requires careful dosage titrati0n3~ and patient monitoring; 

Competent medical determination that a lack of bioequivalence would have a 
serious adverse effect in the treatment or prevention of a serious disease or 
condition; 

Physicochemical evidence that the active drug ingredient has a low solubility in 
water or, if dissolution in the stomach is critical to absorption, the volume of 
gastric fluids required to dissolve the recommended dose far exceeds the 
volume of fluids present in the stomach; the dissolution rate of one or more 
drug products is slow or differs significantly from the dissolution rate of an 
appropriate reference material such as an identical drug product that is the 
subject of an approved full new drug application; the particle size or surface 
area, or both, of the active drug ingredient is critical in determining the active 
drug ingredient's bioavailability; certain physical structural characteristics of 
the active drug ingredient dissolve poorly and this poor dissolution may affect 
absorption; the drug products have a high ratio of excipients to active 
ingredients; and specific inactive ingredients either may be required for 
absorption of the active drug ingredient or therapeutic moiety or, alternatively, if 
present, may interfere with the absorption of the active drug ingredient or 
therapeutic moiety; and 

Pharmacokinetic evidence that the active drug ingredient, therapeutic moiety, 
or its precursor is absorbed in large part in a particular segment of the 
gastrointestinal tract or is absorbed from a locaiized site; the degree of 
absorption of the active drug ingredient, therapeutic moiety, or its precursor is 
poor even when the active drug ingredient, therapeutic moiety, or its precursor 
is administered in pure form; there is rapid metaboiism of the therapeutic 
moiety in the intestinal wall or liver during the process of absorption so the 
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therapeutic effect or toxicity, or both, of the drug prcduci is determined by the 
rate as well as the degree of absorption; the therapeutic moiety is rapidly 
metabolized or excreted so that rapid dissolution and absorption are required 
for effectiveness; the active drug ingredieni or therapeutic moiety is unstable in 
specific portions of rhe gastroivtestinal tract and requires special coatings or 
formulations to assure adequate absorption; and the drug product is subject to 
dose-dependent kinetics in or near the thefapegtic and the rate and 
extent of absorption are important to bioequivalence. 

A bioequivalence requirement may involve one or more of the iollowing, as specified 
by the FDA:36 

(1) An - in vivo test ,n humans, 

(2) An in vivo test in animals other than humans that has been correlated with 
human - in vivo data; 

(3) An in vivo test in animals other than humans that has not been correlated with 
human in vivo data; - 

(4) An in vitro bioequivalence standard; i e . ,  an in vitro test that has been 
correlatedwith human in bioavailabi-data; a n d  

(5) A currently available in vitro test (usually a dissolution rate test) that has not 
been correlated with human in v~vo  bioavaiiability data. 

In vivo testing in humans is ordinarily required if there is well-documented evidence 
that p h x c e u t i c a l  equivalents3? intended to be used interchangeably for the same 
therapeutic effect meet one of the following conditions:38 

(1) The drug products do not give comparable therapeutic effects; 

(2) The drug products are not bioequivalent drug products; oi 

(3) The drug products exhibit a narrow therapeutic ratio or there is less than a 2- 
foid difference in the minimum toxic concentrations and minimum effective 
concentration in the blood, and safe and effective use of the drug product 
requires careful dosage titration and patient monitoring. 

The following in vivo approaches, listed in descending order of accuracy, sensitivity, 
and reproducibility, a r e p t a b l e  for determining the bioavailability of a drug product:3g 

(1) In vivo testing in humans in which the concentration of ihe active drug 
ingredient or therapeutic moiety or its metabolite or metaboiites. in whoie 
blood, p I a s r ~ a , ~ ~ e r u m ,  or other appropriate biological fluid 1s measured as a 
function of time, or in which the urinary excretion of the therapeutic moiety, or 
its metabolite or metabolites, is measured as a function of time; 

In vivo testing in humans in which an appropriate acute pharmacologicai effect (2) - 
of the active drug ingredient or therapeutic moiety, or metabolite or 
metabolites, is measured as a function of time if  the effect can be measured 
with sufficient accuracy, sensitivity, 2nd reprcduc:bility: 
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(3) Well-controlled clinical trials in humans that establish the safety and 
effectiveness of the drug product: and 

(4) Any other - in vivo approach approved by the FDA 

Labeling 

The third consideration in evaluating whether two drug products are therapeutically 
equivalent drug products is whether the two drug products are adequately labeled for the 
practitioner and pharmacist."' According to tfie FDA:42 

. . .  P r e s c r i p t i o n  drug products must be accompanied by l a b e l i n g  t h a t  
provides in fo rmat ion  regarding proper use o f  the drug. The 
l a b e l i n g  must be adequate f o r  l i censed p r a c t i t i o n e r s  t o  p resc r ibe ,  
dispense, o r  adminis ter  the drug safe ly  and f o r  the purposes f o r  
which i t  [ t h e  drug! i s  intended. [citation de le ted ]  I n  addition, 
the l a b e l  o f  every drug product i s  requ i red  t o  i d e n t i f y  the 
contents accura te ly  and i n  d e t a i l  [ c i t a i i o n  deieted! .  

Current Good Manufacturing Practice 

The fourth consideration in evaluating whether two drug products are therapeutically 
equivalent durg products is whether the two drug products are manufactured in accordance 
with "Current Good Manufacturing Practice" regulations.43 Current Good Manufacturing 
Practice regulations "specifically focus on matters such as responsibilities for quality control 
operations, building and equipment design and maintenance, controi of ingredients and in- 
process materials, production and process controls, packaging and labeling controls, 
expiration dating, warehousing and distribution procedures, laboratory controls, and testing 
and releasing products for d i ~ t r i b u t i o n . " ~ ~  

The Current Good Manufacturing Practice regulations are not generally designed to 
prescribe specific manufacturing processes because of :he wide variety of drug products and 
the possibility of interfering with technological evolution. Rather, the regulations are designed 
to address problems common to the manufacture of all drug products or of all drug products 
of a particular class. Unique problems encountered in the manufacturing of specific drug 
products are addressed through the new drug approval process and the aboreviated new drug 
approval process, rather than rhe Current Good Manufacturing Practice regu ia t lon~.~5 

An active drug ingredient or drug product is deemed "adulterated" and subject to 
regulatory action if "the methods used in. or tPe facilities or ccntrols used 19:. ~ t s  
manufacture, processing, packing, or holding do not conform to or are not operated or 
admmistered in conformity w ~ t h  cdrrent good manufacturing practice" tc assare that the active 
drug ingredient or drug product meets the reau;re.-ients of the Federal Food. Drug, an0 
Cosmetic Act as to safety and has the ~dentity and strength, and qeets tne qua!ity and purity 
characteristics, which it purports or is represented tc p0ssess.~6 Current good ~i?anufacturing 
practice is deiermined by the FDA on the bas6 of an ongoing review of operatloris within the 
drug manufacturing industry.47 
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Therapeutically Equivalent Drug Products 

Drug products considered to be therapeutically equivalent drug products "are 
pharmaceutical equivalents that can be expected to have the same clinical effect when 
administered to patients under the conditions specified in the labeling".48 The FDA classifies 
as therapeutically equivalent drug products those drug products that meet the following 
general criteria? 

(1) The drug products are approved as safe and effective, or approved under 
section 505(j) of the Food, Drug, and Cosmetic Act (21 USCA 355(j)); 

(2) The drug products are pharmaceutical equivalents in that they contain identical 
amounts of the same active drug ingredient in the same dosage form, and they 
meet compendia1 or other applicable standards of strength, quality, purity, and 
identity; 

(3) The drug products are bioequivalent drug products in that they do not present a 
known or potential bioequivalence problem, and they meet an acceptable 
in vitro standard or, if they do present a known or potential bioequivalence 
problem, they are shown to meet an appropriate bioequivalence standard 
demonstrating comparable rate and extent of absorption; 

(4) The drug products are adequately labeled; and 

(5) The drug products are manufactured in compliance with Current Good 
Manufacturing Practice regulations. 

Pharmaceutical and Therapeutic Substitution, and Drug Product Selection 

Generic drug substitution is distinguishable from "pharmaceuticai substitution", which 
involves the substitution of pharmaceutical alternatives, and "therapeutic substitution", which 
involves the substitution of different therapeutic moieties. Generic drug substitution, 
pharmaceutical substitution, and therapeutic substitution are distinguishable from "drug 
product selection", which involves the dispensing of drug products that were prescribed 
according to their therapeutic moiety or active drug ingredient. 

Summary 

No two drug products are exactly alike; minute differences exist within and between 
batches of drug products manufactured by the same company, so there is no basis in fact for 
expecting drug products manufactured by different companies to be exactly alike. The 
controversy over generic drug substitution is whether or not these differences, which can 
include variations in individual maniifacturing tolerances and the use of different inactive 
ingredients, are "clinically significant", i.e., whether or not these differences will result in 
potentially adverse therapeutic outcomes- 

The possibility that these differences will result in potentially adverse therapeutic 
outcomes can never be totally dismissed--not even for single-source brand-name drug 
products. Consequently, the practical question is not whether it is possible that these 
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differences will result in potentially adverse therapeutic outcomes, but rather, how probable 
and what constitutes an "acceptable risk".5o 

ENDNOTES 

Generic drug substitution is not possible with single-source drug products. k, drug products 
for which no therapeutically equivalent drug products are avaiiable a t  a specified point in 
time. Generic drug substitution does not include the dispensing of drug products that were 
prescribed according to their therapeutic moiety (m, tetracycline) or active drug ingredient 
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Decade of Trial--A Prescriotion for Promess. U.S., Department of Health and Human 
Services, Kational Center for Health Services Research and Health Care Technology 
Assessment, NCHSR Report No. 86-30, (Virginia: National Technical Information Service, 
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release product. Sustained-released drug products m d  immediate-release drug products are 
considered by the FDA to be pharmaceutical alternatives, not pharmaceutical equivalents. 
Carl Peck, Director, Center for Drug Evaluation and Research, U.S., Department of Health 
and Human Services: Food and Drug Administration. "Text of talk to the Reference 
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The term "official compendium" means "the official United States Pharmacopoeia. official 
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supplement to any of them". 21 USCA 32l(j) .  

Compendia1 standards "prescribe a number of specifications. and corresponding tests or 
methods of assay, regarding the identity of the active drug ingredient and its strength or  
potency and purity, and the finished drug product and its strength or potency, purity, and 
sometimes packaging". The purpose of these standards is to "provide manufacturers with 
workable means to assure that drug products achieve u level of quality sufficient for their 
safe and effective use". 1 4  FR 2939. 

13. The federal Food, Drug, and Cosmetic Act requires a drug recognized in an  official 
compendium to meet the standards of strength, quality, and purity set forth in ihar. 
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dissolution and  stability of the drug in the gastrointestinal tract, the ra te  a t  which the drug 
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inactive ingredients, the coating of a tablet or  capsule. and the compiwsion applied to 
produce a tablet". "Variations in any  of these factoi .~.  either from batch to batch of one 
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alternatives since the  primary purpose of  perfbsming these evaluations is "to provide S ta te  
agencies and officials with information relating to drug products chat :nay be selt,cted k ~ r  
dispensing under applicable State  law". According to the FDA: 
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organism or  natural  setting". m p  literL~Ily means "in iscimething: alive". S tua r t  
Flexner, ed., The  Random House I>ictionarv-(fihe Enrlisk.Laneuare, Unabridged 2nd ed.; 
(Sew York: Random House, Inc., 19&7), p. 1OOi. 

2 1 CFR 320.1(E. 

Although the criteria and evidence hi. esrablishing a bioequivalencc requirement are  also 
spplicabie to pharmaceutical a l t e r~a t i ve s ,  thc FDA's policy ri-pxding the evaiuation of 
pharmaceutical alternatives a s  ihi.r~peuticaliy equivalent drug products makes the 
establishment of such a bioequ!r:tli.nci.e rcquiremeni fcir pil:irmaceuticni :~lturnatives 
unlikely. 2 i CFR 320.52. 

2 1  CFR 320.32. 

The te rm "therapeutic ratio" I-efers to the relatiocship between the dose v f  a tirug product 
required to produce a toxic effect :in this case deathi and the dose required to produce J 

desired therapeutic response. 'Therapeutic ratio is generally expressed a s  tile quotient of the 
dose required to produce death in 50  percent of a population aI,Dg(t~ and the dose required 
to produce a desired therapeutic response i r i  5 0  percent of a population .EDiij ,~,  i n d  
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commonly referred to a s  the "therapeutic index" of a drug product. Curtis Klaassen and 
John Doull, "Evaluation of Safety: Toxicologic Evaluation", in John Doull and others eds. 
Casarett and Doull's Toxicolo~v: The Basic Science of Poisons, (New York: LIacmillan 
Publishing Co., Inc., 19803, p. 22. 

Titration refers to the process of adjusting, through trial and error, the dosage of a drug 
product to obtain a desired therapeutic effect. The optimal dosage of a drug product is one 
that minimizes patient risks (from either subtherapeutic or toxic dosages of a drug product) 
while maximizing the benefits of that treatment regimen. 

Phenytoin reportedly exhibits dose-dependent elimination (kineticsi in the therapeutic range. 
Steven Mayer and others, "Introduction; The Dynamics of Drug Absorption, Distribution, 
and Elimination" in Alfred Goodman Gilman and others, eds., The Pharmacoloeical Basis of 
Thera~eutics,  6th ed. (New York: MacMillan Publishing Co., Inc., 19XO), p. 25. 

21 CFR 320.53(a). 

Although these bioequivalence requirements are also applicable to pharmaceutical 
alternatives, the FDA's policy regarding the evaluation of pharmaceutical alternatives a s  
therapeutically equivalent drug products makes the establishment of bioequivalence 
requirements for pharmaceutical alternatives unlikely. 21 CFR 320..53(b!. 

21 CFR 320.53lbi. 

21 CFR 320.24(c). 

"Plasma" (blood) is a medium for the circulation of corpuscles and platelets, nutritive 
substances, and waste products that consists of serum and protein substances in solution. 
"Serum" (blood) is the clear liquid portion of blood without its fibrin and corpuscles. 
"Fibrin" is a protein that, together with white blood corpuscles, red blood corpuscles, and 
platelets, form coaguiums or clots. Thomas, Taber's Cvclooedic Medical Dictionarv, 
note 27, pp. 1111, 1301, and 536. 

44 FR 2938. 

44 FR 2938. 

44 FR 2938. 

44 FR 2945. 

44 FR 2945. 

44 FR 2938. 

44 FR 2938. 

U.S., Department of Health and Human Services, "Orange Book", suora note 7. 

US . .  Department of Health and Human Services, "Orange Book", note 7. 

The term "risk" means "the probability that a substance will produce harm under specified 
conditions". Klaassen and Doull, su~ra note 33,  p. 1%. 

As pointed out by Morton Corn: 

Inherent in consideration of risk is the acceptance of the statistical basis 
for assigning risk to any hazard. As Alvin Weinberg has noted, there is a 
category of problems with which society deals that he designates a s  "trans- 
science." These problems do not have objective proof or certainty and such 
proof or certainty is unattainable [citation deleted]. 'The public perception of 
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what  constitutes a n  acceptable risk can be viewed a s  a n  exercise in "trans- 
science" problem solving. 

Morton Corn, "Regulatory Toxicology" in John Douil and others, eds., note 33. p. 
713. 

Continuing this discussion, X. Alice Ottoboni stated: 

The term "trans-science" was proposed by Alvin 11. Weinberg to describe 
wisdom tha t  cannot be achieved through scientific methodology. In his 
discussion of the relation between scientific knowledge and societal decisions 
[cross reference deleted!, he notes, "Many of the issues which arise in the 
course of the interaction between science or technology and society ... hang on the 
answers to questions which can be asked of science and yet which cannot be 
answered by science. I propose the term trans-scientific for these questions 
since, though they are, epistemologically speaking, questions of fact and can be 
stated in the language of science, they are unanswerable by science; they 
transcend science. 

Dr. Weinberg cites three causes for the inability of science to answer 
trans-scientific questions: (11 "science is inadequate simply because to get 
answers w,ould be impractically expensive"; (21 "science is inadequate because 
the subject-matter is too variable to allow rationalisation according to the strict 
scientific canons established within the natural sciences"; and i3i "science is 
inadequate simply because the issues themselves involve moral and esthetic 
judgments: they deal not with what  is true but rather with what is valuable." 
The great majority of trans-scientific questions asked of toxicology can be placed 
in the first category, which for our purposes, will also include questions which 
science does not yet have sufficient knowledge or techniques to ansujei.," 

%I. Alice Ottoboni, The Dose Makes the Poison (California: Vincente Books, 1'3841, p. '35. 



CHAPTER 3 

Generic Drug Substitution in Hawaii 

Generic drug substitution in Hawaii is governed by part I (Hawaii Food, Drug, and 
Cosmetic Act) and part VI (drug product selection) of chapter 328 (food, drugs, and 
cosmetics), Hawaii Revised Statutes. In the interest of accuracy, this chapter describes the 
State's drug product selection (i.e., generic drug substitution) law using the terms embodied 
in chapter 328, Hawaii Revised Statutes. 

Drug Product Selection 

State law1 requires a dispenser2 or the dispenser's authorized agent3 to: 

(1) Offer a consumer substitutable and lower cost equivalent drug products"rom 
the State's drug formulary of equivalent drug products: 

(2) Inform a consumer of the retail price difference between the brand name drug 
product and the substitutable drug product: and 

(3)  Inform a consumer on the consumer's right to refuse substitution 

A dispenser is required to substitute a prescribed drug product with an equivalent drug 
product if: 

(1) The consumer consents; 

(2) The prescribers does not prohibit substitution; and 

(3) The price of the subst~tute equivalent drug product is less than the price of tne 
prescribed drug product 6 

A dispenser is prohibited from substituting an equivalent drug product for a prescribed 
drug product if the consumer refuses substitution.? A dispenser is also prohibited from 
substituting an equivalent drug product for a prescribed drug product if  the prescriber, and 
only the prescriber, handwrites "do not substitute" on the written prescription. A dispenser is 
simiiarly prohibited from substituting an equivalent drug product for a prescribed drug product 
if a prescription is ordered orally and the prescriber or an authorized employee of the 
prescriber oraliy orders "do not s u b s t i t ~ t e " . ~  

In refilling prior written prescriptions, a dispenser is prohib.ted !ram substituting an 
equivalent drug product for a prescribed drug product if the isubsequertj orai prescription is a 
refill of a prior written prescription that did not permit the selection of an equ~valent drug 
proauct. A dispenser is allowed to substitute an equlvaient drug product for a prescribed drug 
product if the prior written prescription permitted the selection of an equivalent drug product. 
A dispenser is prohibited, however, from substituting an equivalent drug product for a 
prescribed drug product if a refill of a (prior) prescription is ordered oraliy and the prescriber 
or an authorized employee of the prescriber orally orders "do not substitute"." 
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State law prohibits the designation of "do not substitute" and a physician's signature 
from being preprinted or stamped on a prescr1ption.~0 Sate  law also pronibits a dispenser 
from substituring an equivalent drug product for a prescribed drug product unless the price of 
the equiva!ent drug product is less than the price of the prescribed drdg product." 

?/iolations of tne State's drug proouct selection law are classified as misdemeanors. 
The county prosecutors and the Attorney Geneiai may bring actions to enjoin violations of the 
State's drug product seiection law upon comoiaints of aggrieved persons or upon their own 
motion in the name of the State7' 

Prescription Label 

State lawi3 requires that dispensers indicate, on the label affixed to the immediate 
container in which the drug oroduct is sold or dispensed. the name and strength of the drug 
product and the name or commonly accepted aboreviation of the principal labeler,I4 and the 
statement "Substituted for (Brand name of the drug product prescribed)" unless the 
prescriber specifically states otherwise. A dispenser is aiso req~ i red  to record. on the 
prescription form, the brand name or the name or commoniy accepted abbreviation of the 
principal iabeler of the drug product dispensed. 

Prescription Record 

State lawt5 requires a dispenser to maintain a record of any substitution of a 
generically ecjuivaient orug product for a prescr~bed brand name product. 

Drug Product Selection Board 

The State's drug product selection board is composed of: 

(1)  One representative from the Department of Health; 

(2) One representative from either the University of Hawa!i School of Medic!ne or 
the University of Hawaii School of Public Health; 

(3) Two physicians; 

(4) Two wharrracists; and 

(51 The Director 3f Healt'l or tne Director s oesignated representat ve '6  

A!l members cf the Drug P r o d ~ c t  Selection Board (hereinafter "the Board"), exclddicg 
the Director of Hea!th, are appoin?ed by the Governor with the advice and consent ci  :be 
Senate. Tre  Board&ppocn:s a chairperson from among the Board's six duly appoirteo 
memwers.j7 The Board is placed, for adrrln~strative purposes only. within !he Departrent of 
Healtn.is Members of the Board serve without compensation, but are reimbursed for 
expenses, ,ncluding :ravel expensesl incurred in the performance of their dilties.'g 
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Drug Formulary 

State law20 requires the Board to adopt rules, pursuant to chapter 91, Hawaii Revised 
Statutes (the Hawaii Administrative Procedure Act), for the establishment and maintenance of 
a state drug formulary of equivalent drug products, and to effectuate the purposes of the 
State's drug product selection law. The Board is allowed, without regard to chapter 91, to 
establish in the formulary those equivalent drug products that the Commissioner of Food and 
Drugs, United States Food and Drug Administration, has approved as safe and effective and 
has determined to be therapeutically equivalent. The formulary is required to list all drug 
products that the Commissioner of Food and Drugs has approved as safe and effective and 
has determined to be therapeutically equivalent. The formulary is allowed to list additional 
drug products that are determined by the Board to meet requirements adequate to assure 
product quality and therapeutic equivalence. The formulary is also allowed to delete approved 
drug products upon a finding that product quality or therapeutic equivalency or 
b ioequ iva len~y,~~ as appropriate, is not adequately assured. 

State lawz2 allows the formulary to be changed, added to, or deleted from as the 
Board deems appropriate. A person who requests that a change be made or that a generic 
name or brand name drug product be included or added to or deleted from the formulary has 
the burden of proof to show cause why the change, inclusion, addition, or deletion should be 
made. 

The Board is required to provide for the revision or supplementation of the formulary 
as necessary, but not less than annually.23 

State lawz4 requires the Department of Health to provide for the distribution of the 
formulary, revisions, and supplements to all dispensers and prescribers licensed and 
practicing in the State and to other appropriate individuals. The De~artment of Health is 
allowed to establish fees to be charged to persons who receive the formulary, revisions, and 
supplements. The amounts of the fees charged for the formulary, revisions, and supplements 
are required to be approximately the same as the costs of producing and distributing the 
formulary, revisions, and supplements. 

State law also requires the Department of Health to provide for public education 
regarding the provisions of the State's drug product selection law and to monitor the effects of 
the same.25 

Posting Requirements 

State lawz6 requires pharmacies to prominently display, in clear and unobstructed 
public view, a sign in block letters that reads: "HAWAII LAW REQUIRES THAT LESS 
EXPENSIVE GENERICALLY EQUIVALENT DRUG PRODUCTS BE OFFERED TO THE 
CONSUMER. CONSULT YOUR PHYSICIAN AND PHARMACIST CONCERNING THE 
AVAILABILITY OF THE LEAST EXPENSIVE DRUG PRODUCT FOR YOUR USE". State law 
also requires that the letters be at least one inch in height. 
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Dispenser Liability 

Dispensers who select an equivalent drug product pursuant to the State's drug 
product selection law assume no greater liability for selecting a dispensed equivalent drug 
product than would be incurred in filling a prescription for a drug product prescribed by the 
drug product's estabiished name.27 

Record of Prescriptions 

State law28 requires licensed physicians, druggists, and apothecaries, who compound, 
sell, or deliver prescriptions containing a poisonous drug, or substance deleterious to human 
life, to be used as medicine, to enter upon the physician's, druggist's, or apothecary's books 
the prescription written out in full, with: 

(1) The date of the prescription; and 

2 The physician's, druggist's, or apothecary's own name; or 

(3) The name of the physician who prescribed the poisonous drug or deleterious 
substance, and the name of the person to whom the poisonous drug or 
deleterious substance was delivered. 

State law29 prohibits the compounding, sale, and delivery of a prescription containing 
a poisonous drug or deleterious substance unless the name of the person compounding, 
selling, or delivering the poisonous drug or deleterious substance, or the name of the 
physician prescribing the poisonous drug or deleterious substance is appended to the 
prescription. State law also requires that prescriptions for medicines containing a poisonous 
drug or deleterious substance be preserved for a period of not less than five years. The 
books and prescriptions of licensed physicians, druggists, and apothecaries who compound, 
sell, or deliver prescriptions containing a poisonous drug or deleterious substance are subject 
at all times to the inspection of the Director of Health or the Director's agent. 

Out-of-State Prescriptions 

State law" allows an original prescription written by an out-of-state practitioner within 
the confines of the practitioner's license and in accordance with Hawaii statutory law and 
reguiation, excluding narcotics and habit-forming drugs, to be filled once and only if filled 
within 90 days of the date of the original prescription. A pharmacist filling an out-of-state 
prescription is required to demand proper identification from the person whose name appears 
on the prescription prior to filling the prescription. A pharmacist who fills an out-of-state 
prescription is responsible in case the prescription is not written in the form prescribed by 
State law and reguiation. A pharmacist is required to properly identify the prescriptions as 
"Out-of-State Filied" together with the date of filling and the local address of the person 
whose name appears on the prescription. Filled out-of-state prescriptions are required to be 
kept in a special file for two years. 
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Exemptions 

Out-of-state prescriptions filled pursuant  to section 328-101, Hawaii Revised Statutes 
(out-of-state prescriptions), are exempt  from the State's drug product selection law.31 

Prohibited Acts 

Except as provided in part \A of chapter  328, Hawaii Revised Statu:es. state law 
prohibits the dispensing of a different drug or brand of d r ~ g  in place of the drug or brand of 
drug ordered or prescribed without the expressed  permission in e a c h  case of the person 
ordering or p r e s ~ r i b i n g . ~ ~  

ENDNOTES 

1. Hau.aii Rev. Stat., sec. 328-92a! .  

2. The term; "dispenser" means "a person authorized to dispense drugs in the State". 
Rev. Stat. .  see. 328-31. 

3. The term, "agent" means "a person under the direct supervision of' a dibpenser, acting in 
the dispenser's presence". Hawaii Rev. S h .  sec. 328-91. 

1. The term, "equivalent drug product" m e m s  "a drug product with the same cstahiished 
name. active ingredient strength. quantity, and dosage form a s  the drug product identifted 
in the prescription, and listed a s  therapenticnlly equivaient in t,he currenc state drug 
formulary". Hawaii Rev. Stat. ,  sec. 328-91. 

The term, "established name" has the meanin* "givcn in seciion SOL"eio:l, of the Federal 
Food, Drug and Cosmetic Act (21 U.S.C. :352ie)$,)". Hawaii Rev. Stat . .  sec. 328-91. 

The meaning given to "established name"; with respect to a drug or ingredient thereof, 
means "(A) the applicable official name designated pursuant to section :3i8 :authority to 
designate official namesj of this title, or B ' i ,  if there is no such m m e  and such drug, or such 
ingredient, is an article recognized in an official compendium, then the official title thereof in 
such compendium, or ICi  if neither clause t.41 nor ciause iRi of this subparagraph applies, 
then the common ur usual name, if any,  of such drug or of such ingredient: Provided 
further, That  where clause fBi  of this subparagraph applies to an article recognized in the 
United States Pharmacopeia and in the Homeopathic Pharmacopoeia under different official 
titles. the official title used in the United States Pharmacopeia shall appiy unless it is 
labeied and offered for sale a s  a homeopathic drug, in which case the official title used in the 
Homeopathic Pharmacopoeia shall apply". 2 1  USCA :?5%ie)a:3;. 

Pursuant to 21  CSCA S3.38iai. the Secretary of Health and Human Services. United States 
Department of Health and Human Services, is authorized to designate a n  official name for a 
drug if the Secretary detwmines that  this action is necessary or. desirable in the interest of 
usefulness and simpiicity. .An official name designa~ed under. ect ior .  :3i8 for a drug is the 
only officiai name of that  drug that  can he used in any afficid compendium puhiishcd after 
the name has been prescribed !or for any other- pfiurpiise o f  this chapter 'chapter 9 -- Federal 
Food, Drug, and Cosmecic Act!. The Secretary i j  prohibited f:wm estabiishing an official 
name that wouid infringe a valid trademark. 

5 .  Tne term, "prescriber" means "a person licensed by the State  to prescribe drug pi.i,ductsW. 
Hawaii Rev. Stat. ,  sec. 328-!>I. 

6. Hawaii Rev. Stat., see. 3"-92fa!. 

7. Hawaii Rev. &&. see. 328-92 a:. 
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Hawaii Rev. Stat.. sec. 128-92th). 

Hawaii Rev.%, sec. :32%92ib). 

Hawaii Rev. Stat.. sec. 328-92ihi. 

Hawaii Rev. Stat.. sec, 328-92ic'g. 

Hawaii Rev. St&. sec. 328-02id). 

Hawaii Rev. Stat., sec. 328.93. 

The term, "principal labeler" means "the manufacturr~~.  p ~ c k e r ,  or distr.ibutor whose name 
is on the package which contains the finished drug and is distributed to the dispenser. If 
more than one name is on the package. tne principal labeler shall be the manufactiirer-. 
packer. or distributor whose name is on the package and who had possession of the package 
immediately before the dispenser of the drug". Hawaii Rev. Stat. ,  sec. 328-2 .  

Hawaii Rev. &&, sec. ri28-04 

Hawaii Rev. S ~ a t . ,  sec. :328-YriiaJ. 

Hawaii Rev. Stat. ,  sec. 328-951aj. 

Hawaii Rev. Stat.. see. :32S-!).ioiii. 

Hawaii Rev. &&, see. :3%8-95ii.i. - 

Hawaii Rev. Stat.. sec. 328-961ai. 

The term, "bioequivalents" means "chemiral equivalents which, when administered to the 
same ii~dividuais in the same dosage regimen. i d 1  resclt in comparable bioavailability. a s  
defined by the Federal Food m d  Drug ,\dminist~.ation". Hawaii Rev. Stat.. sec. 328.91. 

Hawaii Rev. Stat.. sec. 328-96!bj. 

Hawaii Rev. a, sec. 328-96ic1. 

Hawaii Rev. Stat., sec. 328-96111). 

H a ~ a i i  Rex*, see. 328-06ie). 

Hawaii Rev. Stat. ,  sec. 328-97. 

Hawaii Rev. Stat., see. 328-98. 

Hawaii Rev. Stat.. see. 328-100. 

Hawaii Rev. Stat., see. :32S-100. 

Hawaii Rev. Stat.. sec. :?2H-101. 

Hawaii Rev. Stat . ,  sec. ?2&-9'). 

Hawaii Rev. Stat. .  sec. :328-6?5!. 



CHAPTER 4 

In Bits and Pieces 

There's a common misconception tha t  FDA i s  responsible f o r  
t es t i ng  drugs before they ' re  approved f o r  sale.  While the agency 
does a great  deal o f  tes t ing  t o  check on the p u r i t y  and potency o f  
drugs, i t ' s  t he  drug sponsor--a pharmaceutical company, a research 
organization, a pub l i c  or p r i va te  agency, even an ind iv idua l - - tha t  
i s  required t o  i n i t i a t e  studies t o  assess drug safety and 
ef fect iveness.  FDA's r o l e  i s  t o  examine the design and conduct o f  
those studies, and, o f  course, the resu l t s ,  as p a r t  of the process 
o f  deciding whether a new drug can be approved f o r  marketing.' 

The Food and Drugs Act of 1906 

Prior to the passage of the Food and Drugs Act of 1906, there was no effective 
regulation of drug products in the United States, and no assurance that drug products were in 
fact safe and effective for their intended use.2 

The Food and Drugs Act of 1906 designated The Pharmacopeia of the United States of 
America and The National Formulary as the official standards of strength and purity for active 
drug ingredients and drug products, and empowered the federal government to enforce these 
 standard^.^ The law required that active drug ingredients and drug products comply with the 
standards of strength and purity established-by- he pharmacop;a of the united -states of 
America and The National Formulary, but placed the burden of proof on the FDA to show that 
a drua oroduct's labelina was false and fraudulent before it could be taken off the market.4 I t  
was r% until the pass&e of the Federal Food, Drug, and Cosmetic Act that d r ~ g ~ ~ r c & c t s  
were actually required to demonstrate their safety before being legally marketed." 

The Federal Food, Drug, and Cosmetic Act (1938) 

Following the now classic "Elixir Sulfanilamide" tragedy in which 107 people died after 
ingesting a poisonous diethylene glycol6 solution of sulfanilamide, the Congress of the United 
States passed legislation that required a manufacturer to prove the safety of a drug product 
before the drug product could be marketed.' The Federal Food, Drug, and Cosmetic Act also 
contained provisions to prevent the premature marketing of drug products containing new 
active drug ingredients8 not properly tested for safety by requiring the manufacturer to submit 
a "new drug application" (NDA) to the government for a review of safety studies before the 
drug product could be marketed9 

The Drug Amendments of 1962 

Following the thalidomidel"ncident in Western Europe, the Congress of the United 
States passed the Drug Amendments of 1962, sometimes referred to as the Kefauver-Harris 
Amendment. The Drug Amendments of 1962 required a manufacturer to prove, before 
marketing, that a drug product was both safe and effective for the drug product's intended 
use. This requirement was applied retroactively to 1938, when the Federal Food, Drug, and 
Cosmetic Act was enacted. Drug products marketed prior to 1938 were "grandfathered" in, 
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i.e , allowed to be sold after 1962, unless evidence to the contrary developed, because the 
fi products were geceraliy recogn~zed as safe and effective 1' 

To facilitate the task of evaluating all drug products introduced between 1938 and 
1962, the FDA in 1966 contracted with the National Academy of Sciences and its research 
arm, the National Research Council, to review the effectiveness of drug products approved 
after 1938. i.e., drug products approved solely on the basis of safety. This program of 
studying thesupporting data for therapeutic c!aims was called the Drug Efficacy Study 
implementation (DESI) review As a result of the DESl review, some therapeutic claims were 
withdrawn from the !abeling of some drug products and some drug products were either 
withdrawn from the market or r e f ~ r m u l a t e d . ~  

During the DESl review, special attention soon became focused on over-the-counter 
drug products since 75 per cent of 512 over-the-counter drug products evaluated lacked 
substantial evidencel3 of effectiveness. Because of the overwhelming number of over-the- 
counter drug products--there were more than 300.000 on the market--the FDA revised the 
DESl review procedures for over-the-counter drug products. Rather than attempting to review 
all 300,000 over-the-counter drug products on the market, the FDA elected to evaluate the 
700 or so active drug ingredients that made up these over-the-counter drug products. The 
700 active drug ingredients were ciassified according to treatment category (s, antacids, 
iaxatives, - etc.) and evaluated by outside panels of advisors who determined whether the 
active drug ingredients could be generally recognized as safe and effective for seif-use. The 
FDA's review of over-the-counter drug products for safety and effectiveness, which involves 
the review and publication of each panel's findings and the publication of final regulations to 
establish product-treatment category standards. is still ongoing. The FDA has published final 
regulations, or monographs, for 18 of the 81 product-treatment categories.'4 

The Drug Price Competition and Patent Term Restoration Act of 1984 

... As more and more o f  these so-ca l led  "post-:962" drugs gained 
approval,  i t  oecame apparent t h a t  a rew p u b l i c  p o l i c y  q3est ion 
would soon need a t t e n t i o n :  what would happen with the e x p i r a t i o n  
o f  the  pa tents  fo r  these new drugs? 

Many h e a l t h  p o l i c y  exper ts  advocated increased compet i t ion i n  
the  pharmaceutical  markefplace by encouraging the a v a i l a b i l i t y  o f  
"gener ic"  copies o f  brand name p r e s c r i p t i o n  drugs-- that  i s ,  
competing vers ions o f  brand-name drugs whose patents have expi red.  
Increased c o m p e t i t i ~ r ~ ,  i t  was argued, would reduce the  f u t u r e  costs 
o f  these "mul t i -sowce"  drugs and he lp  ease s p i r a l i n g  h e a l t h  care 
costs. '" 

The Drug Price Competition and Patent Term Restoration Act of 1984, sowetimes 
referred to as the Waxman-Hatch Act, amenced the Federal Food, Drug, and Cosmetic Act to 
give the FDA the statutory authority to approve, through an abbreviated new drug app!ication 
(ANDA) process, geceric copies of brand-name drug products approvea after 1962. Although 
the FDA had begun, by the late !960s, to review requests to manufacture generic capies of 
brand-name drug products initially approved for safety before 1962 and :hen reeva!uated for 
effectiveness after the passage of the Drug Amendments of 1962, the FDA lacked expiicit 
statutory authority to approve, through the ANDA process: generic copies of bra~d-name drug 
products approved after 1962'6 
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ANCAs contained information on drug product formuiation, manufacturing. and quality, 
but were not required ro inciude data demonstrating that the grug product was safe and 
effective for its intended use. An AMDA was authorized instead of a NDA only after a decision 
had been made through the DESl review process that furthe: clinical studies demonstrating 
the safety and effectiveness of a drug prcduct were not n e ~ e s s a r y . ' ~  During this period of 
time, the FDA also Greated rhe "Paper New Drug Application" process to ailow manufacturers 
to use published siudies to demcnstrate the safety and effectiveness of generic copies of 
brand-name drug products first approved after 1962.~8  

The Drug Price Competition and Patent Term Restoration Act of 1984 required the 
FDA to make brcader use of the ANDA procedure for gereric copies of paiented drug 
products. The abbreviated new drug application procedure19 waived requirements for testing 
to demonstrate that the drug product was safe and effective and instead required that a 
generic drug product, among other things. be shown to be bioequivalent and ro contain the 
same active drug ingredient as the original drug prcduct, which nad already undergone safety 
and efficacy testing. The FDA's existing practice until 1984 had been to allow ANDAs to be 
submitted only for generic copies of drug products that had received FDA marketing approval 
prior to 1962.20 

The "Orange Book" 

On December 19, 1973, the U.S. Department of Health, Education, and Welfarea 
announced the "promulgation of regulations to 'limit drug reimbursements under programs 
administered by the Department (Medicare and Medicaid) to the lowest cost at which the drug 
is generally availaole unless there is a demonstrated difference in therapeutic effect"'. The 
announcement of the Maximum Allowabie Cost (MAC) program culminated more than ten 
years of Congressional hearings, debates. and studies on the issue of generic drug 
substitution that were initiated by U.S. Senator Estes Kefauver in 1959. It was estimated that 
the MAC program would save the federal government $48,000,000 in 1974 and $32,000,000 in 
1975, based on coverage of 32 multiple-source drug products.22 

Although the U.S. Department of Health, Education, and Welfare attempted to address 
the pharmaceuticai industry's objections to the MAC regulations by stating that the 
regulations would not impose a restrictive formulary and interfere with a physician's right to 
prescribe whatever medicines the physician felt were appropriate, and that the regulatiors 
would create rather than ~mpede competition, pnarmaceutical manufacturers, physicians, 
pharmacists, and special interest groups (most notably the American Association of Retired 
Persons) found themselves at odds on the issue of generic arug sub~t i tu t ion.~3 

In :970, U.S. Senator Edward Kennedy requesteo the Ccngressional Office of 
Technology Assessvent to report on whether "'the :echnologicai capabiiity was available to 
assure that drug products wlth the same physical and chemical compos~tion wili produce 
ccmparaole rherapeutic effects'".*" The pertinent findings and recommendations of the Drug 
Bioeguivaience Study Panel of the Congressional Office of Technology Assessment, released 
on July 12; 1974, were:25 

(1) Current standards and regulatory practcces do not insuie bicequ~valence for 
drug proddcts 

2 It is neither feasible nor desirable that studies of bioavailab!lity be conducted 
for ail drugs ar drug oroducts. Certain ciasses of drugs for wnich evidence of 
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bioequivalence is critical should De identified. Select!or- of these classes 
should be based on clinical importance. ratio of tnerapeutic to toxic 
concentration in blood, and certain pharmaceutical characteris:ics. 

(3)  Present compendia1 standards and guidelines icr current good manufactbring 
practice do not insure quality and uniform bioavailaoility for drug prodlicts. Not 
only may the products of different manufacturers vary, but the product of a 
sirgie manuiactiirer may vary from oatcn to oatch or may change dtiring 
stcrage. 

(4) A system snouid be organized as rapidly as poss~ble to generate an off:ciai list 
of interchangeable drug products. In tne develo~ment of tne list, distinctions 
shou!d be made Detvdeen two classes of drugs and drug products. 

(a) Those for which evidence of bioequivaience is ro t  considered essentiai 
and that could be added to the iist as soon as standards of 
pharmaceutical equivalence have been established and sat~sfied. 

(b) Those for which evidence of bioequivaience is critics!. Such products 
should be listed after they have been shown to be bioequivalent a have 
satisfied standards of pharmaceutical equitvaier,ce that have been 
shown to insure bioeqaivalecce. 

Not surprisingly, the report was supported by both opponents and oroponents of 
generic drug substitution and did little to settie the controversy surrounding bioequivale~ce.26 

On November 16, 1974, the U.S. Department of Hea!th, Education, and Welfare's 
proposed MAC regulations were published in the Federal Register. The Pharmaceutical 
Manufacturers Association, a major opponent of the MAC program, argued that the FDA was 
unable to guarantee product quality and interchangeability, and that the U S .  Department of 
Heaith, Education, and Weifare's estimates of cost savings and projected iong-term negative 
effects on drug research were inaccurate. Despite these and other objections to the proposed 
MAC regulations, the U.S. Department of Health. Education, a r d  Weifare published the final 
MAC regulations on July 31, 1975. The MAC reguiations went into efiect in Augiisi i976.Z7 

On June 20, 1975, the FDA published proposed regulations on bioavailability and 
bioequivalence in the Federai Register. The FDA's proposed reguiations "presented 
procedures for establishing requirements for bioequivaience, as well as a list of 193 drugs 
[active drug ingredients and drug products] that would be subjected to testing, or were of 
qiiestionable quality", This list was reportedly deveioped, at !east in patt, "to meet the 
demands of the MAC program requiring FDA approvai of drug substitutions".2* 

Prompted by a iequest from the State of New York in 1977 to review that state's iist of 
"Safe. Effective, and Therapeutically Equivaient Prescription Drugs".%g the submission of 
similar requests from other states and lhe Disrrici of Columbia, a d  rne reaiization that 
continuing !o provide assistance on a state-by-state basis would not be cost-eiiecrive because 
of the number of requests and the varying definitions and criter~a ior evaiualing therapeutic 
ecuivalence. the FDA beaan the oreoaration of what would eventuaiiv became known as the 
"orange ~ o o k "  (i.e., t h e - ~ ~ A  oubl;c.tion entitled Approved Drug ~ r c d u c t s  'aith Thera9eutic 
Equivaience E v a i ~ i o ~ s j . 3 0  



GENERIC D R U G  SUBSTITUTION: ROLE A N D  FUNCTION 

On May 31, 1978, the Commissioner of Food and Drugs sent a letter to officials of 
each state indicating the FDA's intention to provide a list of all prescription drug products that 
were approved by the FDA for safety and effectiveness, along with therapeutic equivalence 
determinations for multiple-source drug products. The FDA's proposed list of approved drug 
products with therapeutic equivaience evaiuations was distributed in January 1979. A 
discussion of the background and basis of the FDA's policy for evaluating the therapeutic 
equivalence of multiple-source drug products was published in the Federal Register on 
January 12, 1979.3' The final rule, which included the FDA's responses to public comments 
on the proposal, was published in the Federal Register on October 31, 1980.3' The first 
publication, October 1980, of the finai version of the FDA's list of approved drug products with 
therapeutic equivalence evaiuations incorporated appropriate corrections and additions to the 
list proposed in January 1979.~3 
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CHAPTER 5 

When the Wheels Fakl Off 

The generic-drug scardal brcke in April, 1989, w i t h e w s  chat 
U.S. ?ood and Drug Administration empioyees had accepted payoffs 
from generic-drug firms. Soon after, a second revelation grabbed 
headlines: A generic company tad substituted a brard-name drug for 
its own ;n crucial tests for gaining drug approval. Then came 
reports that other firms had also cheaced to obtain approvals. 

Not surprisingly, a nationwide Gailup Poll ias: fall reported 
that 77 percent of generic-drug users said -heir confidence i n  the 
drugs had been shaken by the scandal. Events since then, however, 
indicate that more damage was done to reputations than to the 
quality of the drugs themselves. ' 

Introduction 

This chapter discusses the history of the so-called "generic drug scandal" and the 
findings of the speciai testing, inspect!on, and review programs initiated by the FDA in the 
aftermath of the scandal. The chapter does not discuss regulatory actions stemming from the 
scandai or the policy and management reforms that have taken place at the FDA since the 
scandai 

Illegal Gratuities 

The first event in the generic drug scandal was the revelation that several FDA 
employees had accepted illegal gratuities from executives representing several generic drug 
companies. According to Consumers Union. publisher of Consumer Reports magaz!ne:* 

The generic-drug scandal was actually exposed by a generic 
firm, Hylan Laboratories. Mylan executives suspected that some 
employees in the D A ' s  generic-drug division had accepted payoffs 
from competing firms i n  exchange for speedy drug approvals. 

3yian hired a private investigator to fol?ow a particular FDA 
employee. The investigator found evidence that payoffs had indeed 
occurred. They hiere paid to a few FDA generic-drug division 
chemists, who review applicatiloris and reeormerd tneir zppromi or 
denial. 

Although the ;!legal gratuities were ~ntended to speed-up the FDA's review cf a 
company's drag products, the FDA repor!ea iinding no e~idenoe that !he ccmsaries !evolved 
actually received faster appiovai because of the gratutes and, perhaps more importantly, no 
evidence that ?he guilty employees approved applications :bat did nor merit approval. The 
scandal caused by the acceptance of the ~iiegal gratuities was summed up by Consumers 
Union. which stated: "So the payoffs. unconscionabie as they wefe, apparently aidn't 
endanger public healthU.S 
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Fraudulent Data 

The second event in the generic drug scandal, which appeared to be unrelated to the 
acceptance of illegal g r a t u ~ t i e s , h a s  the discovery that severai generic drug companies 
submitted fraudulent data as  a part of their premarketing drug applications. According to 
Consumers Union? 

The i n i t i a l  fraud involved Vitarine Pharmaceuticai's generic 
version of Dyazide, a best-sell ing d iu re t i c  and blood-pressure drug 
marketed by SmithKline Beecham. M i l e  effect ive,  Dyazide is 
notorions for being so poorly formulated that  the amomt of act ive 
ingredients i t  del ivers  i s  unpredictable. That maites the drug 
extrexely d i f f i c u l t  to  copy. As a r e s u l t ,  Dyazide faced no generic 
competition un t i l  1987. 

Vi tar ine 's  ploy for  gaining approval was crude but effect ive:  
An employee substi tuted Dyazide capsules for Vitarine capsules in 
the bioequivalence t e s t .  So the t e s t  compared Dyazide w i t h  
Dyazide. Not surprisingly,  Vi tar ine 's  supposed generic candidate 
passed the t e s t .  FDA investigators l a t e r  found tha t  one of the 
la rges t  generic firms, Bolar Pharmaceutical, had cheated the same 
way to  gain approval for  its generic version of Macrodantin, an 
an t ib io t i c  used for urinary-tract  infections.  

Five more firms--Chelsea Laboratories, American Therapeutics, 
Par Pharmaceutical, Quantum Pharmics, and Superpharm Corporation- 
-were found to  have rigged the drug-approval t e s t  i n  other ways. 
Most commonly, they al tered records describing the s i ze  of the drug 
"batch" prepared for the bioequivalence t e s t .  They'd make up a 
small number of capsules especially for  the t e s t ,  but record the 
larger batch s i ze  required by the 

Despite the fact that approvais for at least 57 drug products were obtained fraudulently 
and subsequently removed from the market, the FDA has stated that it knows of no reports in 
which a fraudulently approved generic drug product caused a toxic reaction or was 
ineffective.' 

A s  part of a wide-scale survey to "assess the potency, dissolution, content uniformity, 
and other relevant specifications that affect the safety and quaiity of generic drugs in the 
marketplace", the  FDA coilected and analyzed samples of the 30 most-prescribed generic 
drugs and their brand-name counterparts.8 According to the FDA:g 

Of the nearly 2500 samples tes ted,  only 27 (or  l . 7 5 )  were found not 
to  conform to product quali ty specifications established by the 
United States  Pharmacopeia or FDA. T h i s  sampling approach was used 
as  a proxy for analysis of therapel t ic  effectiveness,  given the 
time and resocrce l imita t ions  that  pre.;ented u s  from aeasuricg 
bioeqxivalency of a s ignif icant  number of drugs during the focr- 
man" interval subsequent to  the i u l y  oversight hearing. Although 
no products were found to  be unsafe, our laboratory findings to  
date have led to  the reca l l  of 12 d i f fe rec t  streagths of four drug 
p rodx t s .  
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Because the FDA's testing program for marketed drug products was designed to cover 
a large percentage of the most widely-used generic drugs, few if any, of the "top-30 selling" 
generic drugs could also be classified as narrow therapeutic range generic drugs. l l  In his 
statement to the U S .  House of Representatives' Subcommittee on Oversight and 
Investigationsz Committee on Energy and Commerce, U.S. Commissioner of Food and Drugs 
Frank Young stated:l2 

Even before  your September 26 l e t t e r  t o  me regarding the  repor ted 
deaths associated w i t h  carbaxazepine [an an t iconvu lsant  d rag ] ,  I 
had ra i sed  concern about the adequacy of the  standards f o r  these 
drugs. A l l  o f  us share the concern of representa t ives  o f  the 
ep i lepsy  community and t h i s  Subcomictee t h a t  these k inds  o f  drugs 
need t o  be g iven spec ia l  review i n  the same fashion as the  "top-30" 
drugs. This  i s  because o f  the p o t e n r i a i  fo r  adverse reac t i ons  o r  
therapeut ic  f a i l u r e  r e s u l t i n g  from s i g n i f i c a n t  dev ia t i ons  i n  
bioequivalence, which can a f f e c t  the drgg concentrat ion i n  
p a t i e n t s '  blood. 

Therefore, we are  undertak ing an a d d i t i o n a l  program o f  analyses 
designed t o  v e r i f y  the q u a l i t y  o f  marketed vers ions o f  these drugs 
w i t h  narrow therapeut ic  ranges. Over 20 drugs are  t o  be evaluated, 
each o f  which i s  a v a i l a b l e  i n  gener ic  form, i n c l u d i n g  important 
drugs used t o  t r e a t  epi lepsy,  asthma, h igh  b lood pressure and hea r t  
problems. L i k e  our e a r l i e r  surveys, we are  o b t a i n i n g  product 
samples from a l l  brand-name and generic manufacturers. 

On September 12, 1990, the FDA announced that based on tests of more than 400 
drug samples, the agency had found that virtually all "narrow therapeutic range" generic and 
brand name drugs met applicable standards of purity and quality. According to the FDA, the 
agency "tested these samples of generic and branded versions of 24 kinds of drugs for which 
quality specifications are generally considered to be critical and found only one drug product 
made by two firms that showed minor deviations from acceptable* limits". U.S. Secretary of 
Health and Human Services Louis Sullivan was quoted as saying "[tlhese results should be 
reassuring to consumers who use generic drugs ... since the drugs that were examined are the 
kind that critics of generics are most likely to claim could cause p r o b I e m ~ " . ~ 3  

Current Good Manufacturing Practices 

The third event in the generic drug scandal, which emerged as a result of the FDA's 
efforts to identify furtner fraudulent submissions through ~nspections of select firms, was the 
substandard level of Good Manufacturing Practice compliance on the part of several generic 
drug c ~ m p a n i e s . ' ~  Usi rg the Agency's best and most experienced inspectors. the FDA 
conducted "very unusual. in-depth inspections" at 20 of the largest generic drug 
companies.'5 According to Consumers Union:I6 

...'& i l e  no o ther  cases of' f raud were uncoveredt o the r  problems 
were. Hore than h a i f  tne f i r m s  blere found t o  have v i o l a t e d  
product ion standards known as " c x r e n t  good manufactur ing 
prac t ices . "  The i n f r a c t i o n s  were of the type r o u t i n e l y  found i n  
drug-p lant  inspect ions,  such as e r ro rs  i n  record-keeping, and none 
resu l ted  i n  unsafe products. But there were more i n f r a c t i o n s  than 
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usual. Ordinarily, inspectors find violations in oniy about 113 
percent of the plants they inspect. 

"The White Paper" 

The fourth event in the generic drug scandal, which is discussed at iength in Chapter 
7.  was the adoption of the American Academy of Family Physicians' "White Paper on Generic 
Drugs" and the passage of a resolution that expressed strong concerix about generic 
drugs.17 

Commercial Testing Laboratories 

O n  July 31, 1990, the FDA announced that:'* 

As part of a continuing examination of the nai,ion1s generic drug 
industry, FDA recently conducted an inuestigation of 14 corrmerciai 
testing laboratories that perform an estimated 95 perceni- of the 
bioequivalence studies done for manii%cturers of generic drugs in 
support of their applications for approval. Recent disclosure of 
one of the FDA inspection reports, this one involving Eiodecision 
Laboratories of Pittsburgh, resulted in news articles about the 
agency's findings . . . .  

3iodecision, in recent years, has conducted about 150 
bioequivalence studies per year and contracted xitn approximately 
150 client firms, including some brand name drug xakers. FDA 
completed an inspection of records for 13 bioequivaleccy tests done 
since 1972 in January. 

The agency found numerous instances where the firm's operations did 
not conform to accepted good manufacturing practices. in a sunmary 
of findings, FDA listed more than I5 kinds of problems in 1 1  
studies. The problems were such things as selective reporting of 
test results (reporting some data while ignoring other 
information), use of unacceptable (non-U.S. Pharmacopeia) 
materials, improper storage of sampies and xaterials, poor record 
keeping, lack of written stacdard operating procedures and 
inadequate training of persome;. 

FDA is monitoring the firx's corrective actiors and eval~acicg the 
findings to determine uhich products previousiy approved, and which 
products now under review sending approval, are affects6 by the 
flawed studies. 

Approvals of any products currently being evaluated will be heid up 
until uncertainties in the studies on them are resoived. ?c date. 
no safety problems have been found involving a drug cxrentiy on 
the market. 
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Summary 

Regulatory work can be expensive. With the power and authority to regulate an 
activity comes the responsibility for appropriating and allocating the necessary resources to 
enable government to effectively carry out its appointed duties. The public is usually not 
sympathetic !o rhetoric about budgetary constra~nts and rescbrce limitations during a crisis; it 
cemands ~mmediate answers to questions and solutions to problems regardless of the cost to 
otner programs. This is :he nature of crises. 

Although tke executive and legislative branches of government are equally responsible 
for ensuring that government carries out its appointed duties, m u m  of this is forgotten during 
a c r is~s .  As pointed out by Consumers Union:'g 

Dur ing the Reagan years, the FDA s m l f  ;as cu t  back. Excluding 
people working on newiy i n s t i t u t e d  AIDS-related p r o j e c t s ,  s t a f f  
l e v e l s  f e l l  from 7816 i c  '980 so 6829 i n  ;989. A t  :he sane t i n e ,  
Congress passed aore than 20 laws increas ing  che agency's 
r e s p o n s i b i l i t i e s .  Equal ly  s i g n i f i c a n t ,  the Reagan-era FDA de- 
enphasized law-enforcement, r e l y i n g  instead on vo lun tary  indus t ry  
cooperat ion. 

&?tween 1980 and !988, the number o f  FDA f i e l d  inspectors 
v i s i t i n g  companies t o  i n s ~ r e  conpl iance decl ined from 972 t o  836. 
Meanwhile, the ?98& drug law [ t h e  Drug P r i ce  Competi t ion and Pacent 
Term Restora t ion  Act o f  19841 l e d  t o  a sharp increase i n  the nuaber 
o f  new f i r m s  r e q u i r i n g  inspection. 

While the generic drug scandal has tarnished the FDA's image and raised questions 
about the agency's ability to effectively carry out its appointed d u r i e ~ , ~ ~  the Bureau believes 
that the question to be asked here is: "Can the State do a better job of regulating the generic 
drug approval process than the FDA?" If the answer to this question is "yes". then the next 
question to be asked here is: "How much is the State willing to spend on a program to 
regulate the generic drug approval process?" If the answer to !his question is thar "no price 
tag can be placed on matters of pubiic health and safety", then the final question to be asked 
is: "What existing or new programs is the State going to sacrifice in order i C  fund a Frogram 
to regulate the generic drug approval process?" 

The Bureau believes that any !egislation which dupiicates the FDA's generic drug 
approval process should only be enacted if there is a clear understanding of what is expected 
to b e  gained by such an endeavor. If the ultimate goal of this legislation IS to deter fraud and 
deceit or l o  award reparations to persons who consume a drug product approved through 
fraud or deceit, then state regulation may cct be the most effective means :o [his end. 

ENDSOTES 

"Gcneric Drugs". Consxnrr. Rco.~r:s. note i. p. :i I I .  

"Generic Drugs". h u m e r .  Reuorts. wi=i rioce 1. p. :: 1 1 

U.S.. Department OF He:ilrh mid I-iurn.i~i 5tii.vices. Food afid I h g  .&hiaiscr(iiion. 
"St~remcnt by Carl C. Peck. \i.l).. Drrectoi.. Ceritcr for Drug F:v:i!uaticrr acd Reieai.cih, 
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Before the Subcommittee on Housing and Consumer Interests. Select Committee on Aging, 
U.S. House of Representatives" (Maryland: March 1, 1990)ihereinafter cited a s  
"Statement of Carl C. Peck, Director. Center for Drug Evaluation and Researchu>. p. 2.  

"Generic Drugs", Consumer Reoorts, note 1, pp. :311-312 

According to Consumers Union: 

In another part of its investigation, the FDA went back and analyzed leftover 
tablets and capsules that had been submitted for bioequivalence testing by 20 of the 
largest generic firms. Generic firms generally contract out such testing. sending 
their samples to a private iaboratory. Fortunately one of the laboratories used by 
the 20 firms had retained many unused samples. 

The FDA knew by then that one firm, Vitarine, had substituted the brand-name 
drug for its own when it submitted samples for testing. By analyzing the powder in 
leftover generic samples and their brand-name counterparts, the FDA could 
determine if that kind of fraud was extensive. 

The FDA has nearly finished analyzing more than 1500 samples the firms 
submitted. So far: the tests have uncovered only one case of product switching: 
Bolar's previously mentioned substitution of Macrodantin for its own product. 
Otherwise, according to an  FDA interim report. "the results to date are reassuring". 

"Generic Drugs", Consumer Reoorts, suora note 1, p. 313. 

"Generic Drugs", Consumer Reoorts, note 1, p. 312. 

U.S., Department of Health and Human Services, Food and Drug Administration, 
"Statement by Frank E. Young, M.D., Ph.D., Commissioner of Food and Drugs, Before the 
Subcommittee on Oversight aind Investigations, Committee on Energy and Commerce. U.S. 
House of Representatives" (Maryland: November 17, 1989?hereinafter cited a s  "Statement 
of Frank E. Young, Commissioner of Food and Drugs"). p. 5 .  

U.S., Department of Health and Human Services, "Statement by Frank E. Young, 
Commissioner of Food and Drugs", note 8 ,  p. 2. 

According to the FDA, the 1.1 percent rate of nonconformance observed in this survey was 
consistent with other FDA brand-name and generic drug sampling surveys conducted over 
the last five years. U.S., Department of Health and Human Services, "Statement by Frank 
E. Young, Commissioner of Food and Drugs", note 8, p. 5 .  

The "top-30 selling" generic drugs were: acetaminophen/codeine; allopurinol; amitriptyline 
hydrochloride; amoxicillin; ampicillin; cephalexin; diazepam; dipyridamoie; doxycycline; 
erythromycin; erythromycin stearate; ferrous sulfate: furosemide; hydrochlorothiazide; 
hydrocortisone; ibuprofen; imipramine hydrochloride; lorazepam; meclizine hydrochloride; 
metronidazole; nitroglycerin; nystatin; penicillin v. potassium; phenobarbital; prednisone; 
propoxyphene napsy1ate;acetaminophen; tetracycline; thyroid: triamcinolone: and 
trimethoprim~suifamethoxazole. U.S., Department of Health and Human Services, Food 
and Drug Administration, "An Interim Report on Generic Drugs" cMaryiand: November 
17. 1989). p. 19. 

US. ,  Department of Health and Human Services, "Statement hy F r m k  E. Young. 
Commissioner of Food and Drugs", note 8, pp. 9-10. 

US. ,  Department of Health and Human Services, Food and Drug Administration, "FDA 
.&nnounces Over 400 Sampks of Generic and Brand Named Drugs Tested Meet Appiicable 
Standards of Purity and Quality" (Press Releasej(Maryland: September 12, 199Ol. 3 pp. 

According to the FDA, the agency "collected samples of 429 batches of the 2 1  different 
drugs it considers to be ;&I narrow therapeutic range from 73 generic and brand name 
manufacturers". Whenever available, a t  least three different batches from each 
manufacturer of each of tne 2 4  drugs were tested. All 24 drugs were tested for potency 
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and, where applicable, dissolution rate and content uniformity a t  16 FDA laboratories in the 
United States. Not all dosage forms of the 2 1  drugs tested possessed a narrow therapeutic 
range. 

The drug products that were examined are: aminophylline tablets iantiasthmaticj; 
carbarnampine tablets (anticonvulsant): clindarnycin capsules mntibiotici: clonidine tablets 

iantihypertensivej; iso~tharine mesylate inhaler cantiasthmatic'); -isoproterenoi inhaler 
(antiasthmatici; lithium carbonate capsules and tablets !,antidepressanti: metaprotereno1 
tablets iantiasthmatici; minoxidii tablets :antihypertensivej: oxtriphylline tablets 
(antiasthmatic); phenytoin capsules and tablets (anticonvulsant); prazosin capsules 
(antihypertensive), primidone tablets fanticonvulsant): procainamide hydrochloride capsules 
and tablets (antiarrhythmici: quinidine giuconate tablets (antiarrhythrnic,: yuinidine sulfate 
capsules and tablets (antiarrhythrnici: theophylline capsules and tablets (antiasthmatic): 
valproic acid capsules (anticonvulsant); valproate sodium syrup (anticonvulsant); and 
warfarin soiiium tabiets (anticoaguiant). 

Five batches of aminophylline tablets from two manufacturers were Found to contain 
incorrect amounts of a necessary stabilizing ingredient and voluntarily recalled: samples 
from four other manufacturers were tested and found to be satisfactory. 

14. US . ,  Department of Health and Human Services. "Statement by Carl C. Peck. Director. 
Center for Drug Evaluation and Research", note 1, p. 3 .  

15. "Generic Drugs". Consumer Re~or t s ,  note 1, p. 313. 

16. "Generic Drugs". Consumer Reports, m note 1, p. 313. 

17. US., Department of Health and Human Services, "Statement by Carl C. Peck, Director, 
Center for Drug Evaiuation and Research". note 4, p. 3. 

18. U S . ,  Department of Health and Human Services. Food and Drug i\dministration, 
"Investigation of Biodecision Laboratories" (Corrected Version of Talk Paper Dated July 23, 
199O)iXaryland: July 31, i99O), 2 pp. 

19. "Generic Drugs", Consumers Reoort, m note 1, p. 311. 

20. According to the FDA, the recent discovery that several generic drug companies submitted 
fraudulent data a s  part of their premarketing drug applications !see Fraudulent Data, this 
chapter) was the first documented instance of such a fraud. Telephone interview with 
Donald Hare, Special .Assistant to the Director, Office of Generic Drugs, U.S., Department 
of Health and Human Services, Food and Drug Administration. November 2 1. 1990. 



CHAPTER 6 

Yesterday's News 

Introduction 

This chapter begins by reviewing the activities of the State's Drug Product Selection 
Board just prior to the convening of the 1990 legislative session, specifically focusing on the 
Board's decision not to remove four anticonvulsant drugs from the Hawaii Drug Formulary of 
Equivalent Drug Products1 following a meeting on this matter. This chapter then reviews the 
FDA's October 1989 report on generic anticonvulsant drugs, which addressed issues relating 
to the generic drug revlew process and seven commonly m e d  anticonvulsant drugs. four of 
which were the subject of the State Drug Product Selection Board's hearing. 

Finally, the chapter reviews sections of the January 1988 report of the FDA's 
Bioequivaience Task Force (on recommendations from the bioequivalence hearing conducted 
by the FDA, September 29 - October 1, 1986) that were immediately relevant to the American 
Academy of Fami!y Physicians' "White Paper on Generic Drugsu,* anticonvulsant drugs. and 
allergic reactions. 

Drug Product Selection Board 

During October 1989, the State's Drug Product Selection Board (hereinafter "the 
Board") accepted and reviewed testimony provided by various physicians and drug 
manufacturers regarding the substitution of anticonvulsant drugs. On November 17, 1989, 
the Board voted to continue to allow the substitution of generic counterparts for the 
anticonvulsant drugs Depakene, Dilantin, Mysoline, and Tegretol, under chapter 328, part Vl, 
Hawaii Revised  statute^.^ 

Melvin Kumasaka, Chairperson of the Drug Producr Selection Board, explained the 
Board's decision in the foilowing manner:4 

U l t ima te l y ,  the board 's  dec i s ion  was based upon one key fac to r :  
t h a t  by s t a t u t e ,  bo th  a phys ic ian  and/or p a t i e n t  i s  ab le  t o  c o n t r o l  
the s p e c i f i c  brand o f  medicat ion she/he desi res.  Because i s  
recognizes the p o t e n t i a l  problems o f  sw i tch ing  an t i -convu lsants  
from one brand t o  another,  and because ant i -convu lsant  drugs 
possess an extremely narrow therape i l t i c  range, the board r e a l i z e s  
t h a t  constant superv is ion and c o n t r o i  o f  a p a t i e n t ' s  medicat ion and 
i t s  manufacturer a re  imperat ive. A d  i t  i s  espec ia l l y  wich the 
p u b i i c ' s  heal" a d  sa fe ty  i n  3 i n d  t h a t  tne board renders scck a 
.3ecisicc. C u r  confidence i n  each phys i c ian ' s ,  as x e ? l  as h i s  
p a t i e n t ' s ,  a b i l i t y  t o  d iscern   hat i s  best f o r  h e r s e l f ; h i m e i f ,  
lend credence t o  continued subst i tx ; " ion,  and a l lows,  as the Law 
intecds,  f o r  l ess  c o s t l y  a i t e r n a t i v e s .  

Prior to the Board's November 17, 1983 decision to continue to ailow the silixtitution 
of anticonvuisant drugs, the Board recommended the formation of an anticonvulsant 
subcommittee at its \/larch 22, 1389 meeting. The Board's a c t i o ~ s  were prompted by the 
introduction of House Bill No. 1382 and Senate Bili Mc. 1243 during the 1989 legislative 
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sess ion .5  Both biiis proposed to a m e n d  section 328-92, Hawaii Revised S ta tu t e s ,  by 
prohibiting a d ispensers  from substituting a therapeuticaliy equivaient generic drug product 
for  the brand-name drug product prescribed, in t he  case of the anticonvuisanr drugs.7 

According to the minutes of :he Board 's  meeting:8 

. . .  The DOH [Depar tment  o f  H e a l t h ]  s u b m i t t e d  t e s t i m o n y  oppos ing  t h e  
b i l l s  s a y i n g  e s s e n t i a l l y  t h a t  d e t e r m i c a t i o n  o f  g e n e r i c  d r u g  
s u b s t i t u t i o n  is a f u n c t i o n  o f  t h e  3 r u g  P r o d u c t  S e l e c t i o n  Board and 
t h a t  t h e  b i l l  [ s i c ]  is a bad p r e c e d e n t .  The b i l l s  were  d r a f t e d  by 
t h e  E p i l e p s y  s o c i e t y ,  who is v e r y  conce rned  t h a t  g e n e r i c  a n t i -  
c o n v u i s a n t  d r u g s  a r e  s u b s t i t a t a b l e  and t h a t  t h e y  are n o t  
e q u i v a l e n t .  They ment ioned 5 d r u g s  i n  t h e i r  t e s t i m o n y  t h a t  s h o u l d  
c o t  be  s u b s t i t u t e d .  

The  anticonvulsant subcommittee chaired by N a d ~ n e  Bruce, Chairperson of the Drug 
Product  Selectcon Board, met on July 10, 1989 and c a m e  to the  following conclusions a n d  
recommendat ions  9 

1 .  The d rug  s u b s t i t u t i o n  law h a s  proven i t se l f  t o  be o v e r a l l  s a f e .  

2 .  We need  t o  a v o i d  t h e  peace-meal  [sic] r e p e a l  o f  t h i s  law, which 
would happen if  remova l s  o c c u r  from t h e  f o r m u l a r y  d r u g  by d r u g  
w i t h  e v e r y  conce rn  r a i s e d  a b o u t  b i o e q u i v a l e c c y .  

3 .  The s a f e g u a r d  f o r  s u b s t i t u t i o n  problems is t h e  p h y s i c i a n ' s  
r i g h t  t o  s ta te  "Do n o t  s u b s t i t u t e . "  on h i s  o r  h e r  
p r e s c r i p t i o n s .  

4. T h e r e  a r e  d r u g s  t h a t  s h o u l d  n o t  be  s u b s t i t u t e d  b e c a u s e  t h e y  a r e  
n o t  b i o e q u i v a l e n t ,  b u t  i t  is t h e  p h y s i c i a n ' s  r e s p o n s i b i l i t y  t o  
become e d u c a t e d  c o n c e r n i n g  :hese d r u g s .  

5. I t  is t h e  r e s p o n s i b i l i t y  o f  co rmun i ty  g roups  t o  e d u c a t e  
consumers ( e . g . ,  E p i l e p s y  S o c i e t y )  and  t h e  m e d i c a l  communi5y to 
e d u c a t e  p h y s i c i a n s  ( e . g . ,  HMA : t h e  Hawaii Medical  A s s o c i a t i o n ] ,  
s p e c i a l t y  s o c i e t i e s ,  h o s p i t a l  c o n t i n u i n g  m e d i c a l  e d u c a t i o n  
p r o g r a m s ) .  

6 .  I t  is t h e  r e s p o n s i b i l i t y  o r  t h e  Drug P r o d u c t  S e l e c t i o n  a o a r d  t o  
respond t o  c o m n i t y  c o n c e r n s  and  i n v e s t i g a t e  any c o m p l a i n r s  
c o n c e r n i n g  d rug  s u b s t i t u t i o n .  

The  subcommittee conciuded by recommending the foiiowing to the Drug Product  
Selection Board:lO 

. . . [  N o c i f y ]  i n t e r e s t e d  p a r t i e s ,  i n c l u d i n g  d r a g  compan ies ,  t h e  
E p i l e p s y  S o c i e t y ,  Fiawaii N e u r o l o g i s t s  and Neurosu rgeons ,  t h a t  t h e  
Board is i n t e r e s t e d  i n  r e c e i v i n g  w r i t t e n  o r  v e r b a i  i n p u t  from t h e s e  
g r o u p s  and i n d i v i d u a l s  c o n c e r n i n g  t h e  prob:ems 7 e r c e i v e d  c a t i o c a l l y  
o r  i n  c h e  c o r n u n i t y  w i t h  t h e  s u b s t i t u t i o n  o f  a n t i c o n v u i s a n t  d r u g s .  
I f  i t  can  be  demonstra;ed t o  t h e  3oa rd  t h a t  t h e r e  is a s e r i o u s  
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problem w i t h  these drugs leading to  potentiai  harm in our patient 
population, then the Board should move to  delete  these drugs from 
the s t a t e  formulary. 

Report on Generic Anticonvulsants 

In a November 7, 1989 letter to William Haddad, Chairman of the Generic 
Pharmaceutical Industry Association, Frank Young, Commissioner of Food and Drugs, 
stated:" 

. . . :  I ] t  i s  important to  understand tha t ,  a t  present, there is no 
credible evidence that  the m e  of Agency approved generic 
anticonvulsants resu l t s  i n  an increased frequency of seizures.  As 
you a re  undoubtedly aware, epilepsy is characterized by an 
unpredictable, intermittent pattern of seizures.  Even patients who 
have been weli controlled w i t h  adequate blood levels  may, for 
unknown reasons, suddenly experience an increase i n  seizure 
frequency. T f  one considers, i n  addit ioc,  the well known 
phenomenon of poor patient compliance, as  well a s  multiple pther 
factors ,  i t  is not surprising tha t ,  periodically,  the nedication 
that  patients are  receiving may be perceived to have "'ailed." I f  
t h i s  increase i n  frequency happens to  have coincided w i t h  the 
introduction of a generic anticonvulsant, a causal relationship may 
be postulated, b u t  such a relationship is simply one of many 
possible explanations. As I have sa id ,  a review of the cases we 
have seen has fa i led to  reveal any sc i en t i f i ca l ly  valid evidence 
that  a generic anticonvulsant fa i led to  deiiver appropriate amounts 
of act ive ingredient. 

The letter from Young to Haddad included an October 1989 report prepared by the 
FDA's Center for Drug Evaluation and Research. Entitled, "Report on Generic 
Anticonvulsants'~,12 this document addressed issues relating to the generic drug review 
process and seven commonly used anticonvulsant drugs. The drugs were carbamazepine 
(Tegretol), clonazepam, ethosuximide, phenobarbital, phenytoin (Dilantin), primidone 
(Mysoline), and valproic acid (Depakene).'Z 

Bioequivalence Task Force 

The January i988 report of the Bioequivalence Task Force (hereinafter "the Task 
Force") is, arguably, the most exhaustive review of generic drug substitution conducted since 
the fecerai Driig Price Competition and Patent Term Restoration Act of 1984.'" 

To foster public participaticn r FDA's bicequiva!ence program and to elicit data on 
claimed problems with the program ar'd with generic drugs generallyl ;he FDA sponsored a 
three-day informal pubiic hearing from September 29 to October 1, 1986 in Washington, D.C. 
The hearing, which attracted 50 speakers and over 800 participants, consisted of five 
sessions on topics related tc the issue of bioequivalence of immediate-release,': solid oral 
dosage form drug products. Following the hearing, Frank Young, Commissioner of Food and 
Drugs, and John Norris, Deputy Commissioner of Food and Drugs, appointed a task force to 
analyze the issues raised at the hearing and the comments submitted to the public docket, 
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a n d  to  make recommendations for actions the FDA should take in response to those  
comments  concerning the bioequivalence program.l6 

Although the  Task Force issued 21 separate conclusions related to the design of 
bioequivalence studies, decisional criteria for bioequivalence, and FDA procedures a n d  
regulatory aspects  of bioequivalence, oniy those  conclusions immediately relevant to the  
Academy's  "White Paper",  anticonvuisant drugs,  and allergic reactions are discussed here.17 

Use of Normal Volunteers. In response to the  question, "Does the use of normai 
volunteers adequately account for the potentially altered absorption capacity and metabolism 
of special  populations?", the Task Force s t a t ed : l s  

The i m p o r t a n t  q u e s t i o n  is n o t  whether p a t i e n t s  a r e  d i f f e r e n t  from 
v o l u n t e e r s ,  b u t  whe the r ,  and when, t h e s e  d i f f e r e n c e s  cou ld  cause  
two p r o d u c t s  t h a t  seem b i o e q u i v a l e n t  i n  normals  t o  be 
b i o i n e q u i v a l e n t  i n  a c l i n i c a l  s e t t i n g .  A s e a r c h  of t h e  l i t e r a t u r e  
t o  i d e n t i f y  t h e s e  f a c t o r s  i n  p a t i e n t s  r e v e a l e d  ve ry  few r e l e v a n t  
p u b l i c a t i o n s .  

The Task Force  b e l i e v e s  t h a t  i t  is p r e f e r a b l e  t o  s u b j e c t  h e a l t h y  
p e o p l e ,  r a t h e r  than  p a t i e n t s ,  t o  t h e  r i g o r s  o f  blood sampl ing and 
o t h e r  d i s c o m f o r t s  o f  b i o e q u i v a l e n o e  t e s t i n g .  Moreover, u s e  o f  
p a t i e n t s  would i n v a r i a b l y  i n c r e a s e  i n t e r s u b j e c t  v a r i a b i l i t y  and 
p o s s i b l y  i n t r a s u b j e c t  v a r i a b i l i t y  as w e l l .  Thus f a r  t h e r e  have 
been few, i f  any documented examples of problems a s s o c i a t e d  wi th  
t h e  u s e  o f  normals t o  p r e d i c t  b i o e q u i v a l e n c e ,  a l t h o u g h  t h e r e  have 
been r e l a t i v e l y  few r i g o r o u s  a t t e m p t s  t o  document problems. The 
Task Force  b e l i e v e s  t h a t  a t  t h i s  t ime  i t  remains  a p p r o p r i a t e  t o  
d e t e r m i n e  b i o e q u i v a l e n c e  based on t e s t i n g  i n  h e a l t h y  v o l u n t e e r s .  
The Agency r e c o g n i z e s  t h e  p o s s i b i l i t y  t h a t  some c o n d i t i o n s  cou ld  
a f f e c t  b i o a v a i l a b i l i t y  and is prepared  t o  modify its p o s i t i o n  
r e g a r d i n g  t h e  u s e  o f  normal s u b j e c t s  i f  such a s i t u a t i o n  is 
a d e q u a t e l y  documented f o r  a g iven  d rug .  

Dissolution Testing.l9 In response to the questions, "Can dissolution testing assure 
bioequivalence? Shouid it be  employed as a substitute for in vivo study in humans? Does 
adequa te  information exist to justify a waiver of in vivo studies based on dissolution alone? 
Should drugs be  approved based on dissolution oniy without a relationship of in vitro data to 
in performance?", the Task Force stated:20 

The Task Force  b e l i e v e s  t h e r e  is c o t  y e t  ev idence  t o  show t h a t  any 
p a r t i c u l a r  d i s s o l u t i o n  p a t t e r n  a l o n e  w i l l  a s s u r e  b i o e q u i v a i e n c e .  
D i s s o l u t i o n  t e s t i c g  can be used f o r  d rugs  where t h e r e  is a known 
i n  v i v o l i n  v i t r o  r e l a t i o n s h i p ,  and is used f o r  pre-1962 3rugs2'  n o t  
s u s p e c t e d  o f  h a v i n g ,  o r  c o 3 i i k e l y  t o  have ,  a b i o a v a i l a h i i i t y  
problem [ c r o s s  r e f e r e n c e  d e i e t e d : .  For a l l  o t h e r  s o l i d  o r a l  d r a g s ,  
an  i n  v i v o  b i o e q u i v a l e n c e  s t u d y  on t h e  drug p roduc t  is r e q u i r e d  t o  
s u p p o r t  a t  l e a s t  one s t r e n g t h  c f  t h e  p r o d u c t .  

The Task Force  b e l i e v e s  t h a t  d i s s o l u t i o n  t e s t i c g  is impor taz t  i n  
a s s u r i n g  l o t - t o - l o t  u n i f o r m i t y ,  and i n  s u p p o r t i c g  minor a l t e r a t i o n s  
t o  d r u g  p r o d u c t s  [ c i t a t i o n  d e l e t e d ] .  Also ,  i t  is FDA p o l i c y  t h a t  
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if a product meets in vivo bioequivaience study requirements at one 
strength, and the formulations of additional strengths are 
proportional to the strength tested in the iri vivo bioequivalence 
study, and the additional strecgths meet dissol!~tion recuirements, 
then further in vivo bioequivalence studies are not required ?or 
the additional strengths unless there is evidence of safety or 
efficacy problems. This galicy applies to generic and i~novator 
products. The Task Force beiieves these policies are sound, but 
does not recormend expanding the use of in vitro testing beyond 
these limits. 

In discussing the rationale for its conclusion, the Task Force noted the foliowing:" 

Current requirements provide for the use of in vitro dissolution 
testing in place of in vivo data when older drugs (those first 
approved before 1962) do not pose an actual or potential 
bioequivalence problem as defined in the 3977 regulations [citation 
deleted], or when an in vivo/in vitro correlation has been shown. 
For example, the figency has determined that an in vitro/in vivo 
correlation exists for prednisone. This decision was based on 
bioavailability studies conducted on a variety of prednisone 
products sponsored under FDA contract. These studies established 
an in vitro and in vivo correlation with a variety of in vitro 
apparatus and media. 

Allergies and Toxicity to Excipient~.~3 in response to the questions, "Do or should 
bioequivaience studies consider the effect of excipients on bioavailability of drug products? 
What is the likelihood of an excipient causing toxicity in a patient?", the Task Force stated:24 

The Task Force agrees that the rare incidence of allergies and 
toxicity to excipients may pose a problem for a few patients. 
Information on excipients for all drug products is currently being 
addressed by the Pharmaceutical Manufacturers Association ( P M A )  and 
the Proprietary Association (PA) with their mluntary labeling 
guidelines and this information will help enable patients to be 
alerted to an allergenic p~tential.~s The effect of excipients on 
bioavailability is assessed by current bioequivalence studies. 

Bioequivalence Criteria. In response to the questions, "Should the current 
equivalence criteria be changed? What do these differences mean clinicaiiy?', the Task 
Force ~tated:~6 

The Task Fcrce favors rhe use of a 90% confidecce interval based on 
the two one-sided t-test approach as the best available method for - evaluating bioequivalence.  he Task F-irce coricl-des that some 
drugs or drug classes nay require tighter limits than the generally 
applied i. 207, rule. These situations a ~ s t  be identified on the 
basis of clinical evidence demonstrating a need to tighten the 
generally applied standard. Such evioecce could include, for 
example, a prospective clinical study denonstrating thac the usual 
criteria for bioequivalence measurements are not stringect enough. 
The Task Force aiso cocc?udes that che requiresent that the efitire 
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90% confidence i n t e r v a l  l i e  a i t h i n  t h e  L i m i t s  of  + 20% effectivei:! 
precludes t r u e  d i f f e rences  in means beyond chose limits. The Task 
Force be l i eves  t h a t  t he re  nay be meri t  t o  the  c o n s u l t a n t ' s  proposal 
f o r  an a d d i t i o n a l  c r i t e r i a ,  because i t  would add s i g n i f i c a n t l y  t o  
the  assurance of  the  b:oequivalence of  gener ic  drugs,  and would 
a l s o  precl.xJe t h e  unusual case of a  r e a l  d i f f e r e n c e  beyond i ;01. 
However, the  Task Force does not  be l ieve  i t  is necessary t o  r equ i re  
an a d d i t i o n a l  c r i t e r i a  beyond the  c w r e n t  requiremenss. 

In discussing the rationale for I:s conclusion, the Task Force w t e a  the i o l l ~ w i n g : ~ ~  

There was consensus a t  the Hearing t h a t  d i f f e rences  of  l e s s  than 
20% i n  AUC and Cma, between 9roducts  i n  normal sub jec t s  a r e  
unl ike ly  t o  be c l i n i c a l l y  s i g r i f i c a n t  in  p a t i e n t s .  " , l i n i c a l  
s t u d i e s  o f  e f f ec t iveness  have d i f f i c u l t y  de tec t ing  d i f f e rences  i n  
dose of  even 50-100%. Few drugs a r e  given on a  mg per kg bas i s  co 
account f o r  weight d i f f e rences  and f e a  drugs have t h e i r  dosage 
adjus ted  i n  a c t u a l  c l i n i c a l  p r a c t i c e  f o r  f a c t o r s  thac may a f f e c t  
blood concent ra t ions  in ind iv idua l s .  Thus, the v a r i a b i l i t y  
inherent  i n  medical p r a c t i c e  and b io logica l  variation may cause 
plasma l e v e l s  t o  vary in i nd iv idua l s  by much more %an 20%. 

The + 20% Requirement. In response to the question, "Could the +_ 20% requiremenr 
lead to differences in products of 40-50°io?", the Task Force stated:2* 

The Task Force notes  thas  f o r  post-1962 drugs approved over a two- 
year period under the  Waxman-Hatch b i l l , 2 g  the  mezn b i o a v a i l a b i i i t y  
d i f f e r e n c e  between the gener ic  and innovator product is 3.5% [ c r o s s  
re ference  d e l e t e d ] .  Addit ional ly,  80% of the  val-es f o r  drugs 
approved s i n c e  1984 were w i t h i n  + 5.0% of the  reference drug 
value.  [ c r o s s  re ference  d e l e t e d ] .  

In discussing the rationale for its conclusion, the Task Force noted the foIlcwing:30 

?'he not ion t h a t  a  40% o r  50% d i f f e rence  a c t u a l l y  occurs beween the 
mean values of two gener ic  products is based or, the erroneocs 
impression t h a t  products with b i o a v a i l a b i i i t y  r a t i o s  of 0.80 and 
1.20 would be approved. With such d i f f e r e x e s  i n  mean U C s ,  tke 
requirements involving confidence i n t e r v a l s  would not  be n e t .  

Therapeutic Failures. In response to the ques t io~s .  "Have there been therapeutic 
failures with approved generic products? Is the ckrreni adverse drug reaction no"torir;g 
program adequately detecting therapeutic iaihres? How useful is Form 1639 for reporting 
therapeutic failures?", the Task Force stated:31 

The Task Force cocciudes t h a t  FDA should enhance cu r ren t  ?rocedures 
t o  b e t t e r  d e t e c t  and evalua te  r epor t s  of t he rapeu t i c  Cai lures  t h a t  
couid 5e ind ica t ive  of f a i l u r e  a f  a  produc", FFDA should f u l l y  
inves t iga t e  poss ib le  inequivalencn oniy wb.en the re  is good evidence 
of a  problem, am! not on unsupported anecdotes.  The medicai 
community and the  manufacturers si".ou:d be encouraged t o  submit 
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reports of therapeutic inequivalence with as much detail as 
possible, including blood level data. 

In discussing the rationaie for its conclusion, the Task Force noted the following:32 

Two physicians related personal experiences with generic drug 
products that they believed were therapeutically inequivalent 
[citations and cross references deleted]. Of these cases, the Task 
Force has been unable to obtain further documentation. Had 
adequate documentation been provided to the Agency by Drs. O'Connor 
or Stoffer, these problems would have been investigated through a 
bioequivalence study. To date, there has been no instances in 
which clinical inequivalence has been documented and verified for 
approved prodacts. 

Therapeutic failures are a relatively common component of most drug 
treatment, even when the drug is not changed. Blood pressures can 
rise on previously effective therapy; heari failure can worsen on a 
stable digoxin/diuretic regimen; seizures can break through, for 
example, phenytoin. A report of a single instance of failure is, 
therefore, almost impossible to interpret unless there is a 
deliberate attempt to study it further with blood level data or an 
on-off-on-off procedure. Estimated rates of failure would also ae 
extremely difficult to derive from ADR [adverse drug reaction] 
data. 

In general, we believe that if a product fails, it will led [sic] 
to more than one report, so we are not primarily concerned withone 
idiosyncratic report. However, in order to spot as early as 
possible any widespread problems such as problems with an entire 
lot, the agency will in some cases, look at single, isolated, well 
documented cases. Additionally, the Agency recognizes that 
important knowledge may be gained from the study [sic] - an isolated 
case. 

The Significance of One Generic Failure. In response to the question, "What would be 
the significance of one documented generic failure?", the Task Force stated:33 

The Task Force concludes that there is no reason to doubt the 
fundamental principle that drug products delivering comparabie 
blood ievels of a therapeutic moiety in bicequivalence tests in 
normals will generaily yield comparable therapeutic results. There 
are known differe~ces among patients, such as gut transit time or 
gastric pH chat could, combined with differences betueen products, 
such as pH dependency of dissolution, theoreticaiiy yie;d 
differences in performance of products in certain patients. 
Whether this hypothesis actually is manifested clinically in any 
significant way has not been shown. A distinction nust be drawn 
between a single case of a patient who does not respond to a drug 
product and evidence that a drug product is not performing. 
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V i r t u a l l y  a l l  p r o d u c t s  a r e ,  from time t o  time, t h e  s u b j e c t  o f  
i s o l a t e d  r e p o r t s  o f  t h e r a p e u t i c  f a i l u r e s .  The Ageccy l o o k s  
p a r t i c u l a r l y  for  p a t t e r n s  o f  s u c h  r e p o r t s  o r  c a s e s  which may 
i n d i c a t e  a g e n e r a l i z e d  problem w i t h  a d r u g  p r o d u c t  o r  a b a t c h  o f  
t h e  p r o d u c t .  The d o c u m e n t a t i o n  o f  a s i n g l e  i n s t a n c e  o f  c l i n i c a l  
i n e q u i v a l e n c e  d o e s  n o t ,  i n  t h e  Task  F o r c e ' s  v iew,  undermine  t h e  
much w i d e r  e x p e r i e n c e  t h a t  shows b i o e q u i v a l e n c e  t e s t i n g  t o  b e  an  
e x c e l l e n t  p r e d i c t o r  o f  c l i n i c a l  p e r f o r m a n c e .  A p r o d u c t  f a i l u r e ,  on 
t h e  o t h e r  h a n d ,  would n e c e s s i t a t e  t h a t  t h e  Agency i n v e s t i g a t e  
t h o r o u g h l y  a n d  t a k e  s t e p s  t o  d e a l  w i t h  t h e  p a r t i c u l a r  c a s e  and 
o t h e r s  t h a t  migh t  ar ise  from similar c i r c u m s t a n c e s .  

S u m m a r y  

T h e  therapeutic  equivalence a n d  substitutability of the  generic  counterparts  for 
Depakene ,  Dilantin, Mysoline, and  Tegretol have been  independently addressed  a n d  
reaffirmed by t h e  State's Drug Product Selection Board and  the  FDA. Consequently,  a n y  
recommendation to prohibit generic  drug substitution for Depakene ,  Dilantin; Mysoline, or 
Tegretol without the  authorization of both the  physician a n d  the  patient would have to dispute 
t h e s e  findings to b e  considered scientifically valid. The  Bureau h a s  no technical expertise in 
mat te rs  concerning the  therapeutic  equivalence a n d  substitutability of multiple-source drug  
products  a n d  is therefore in no position to evaluate t he  cor rec tness  of the  evaluations m a d e  
by the  Board a n d  the  FDA. 

T h e  Bureau believes that decis ions regarding the  therapeutic equivalence a n d  
substitutability of multiple-source drug products  should b e  r r3de  by the  Board and  the  FDA 
s i n c e  they p o s s e s s  the  requisite expertise needed  to make  t h e s e  decisions in a consis tent  
a n d  orderly manner .  Likewise, decisions regarding the  acceptability of the  risks posed by 
gener ic  drug substitution should b e  m a d e  by the  Board s ince  generic  drug substitution cannot  
b e  considered absolutely "risk free". The  Bureau believes, however, that the Legislature--and 
not the  Board--should retain the  authority to  dec ide  by which criteria the  risks of generic drug  
substitution should b e  judged "acceptable" or  "unacceptable",  i.e., should generic  drug  
substitution b e  permitted if "constant supervision a n d  control of a p z e n t ' s  medication and  its 
manufacturer are i m p e r a t i ~ e " ? 3 ~  
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CHAPTER 7 

The "White Paper" 

Introduction 

Las t  August ;of :989j a t  the he igh t  o f  :he "generic-drug scandaPt  
the American Academy c f  Family ?hysic ians f i r e d  a salvo o f  i z s  own 
a t  the beleaguered [gener ic  drug; i ndus t r y .  The AAFP's [American 
Academy o f  Camiiy Physic ians]  widely  p u b l i c i z e d  "White Paper on 
Generic 3rugs" at tacked the s c i s n t i f i c  bas is  f o r  approving 
generics . The FDA's t e s t  method, the AAFP claimed, Lacked 
" c r e d i b i l i t y "  among most researchers. 

This chapter reviews the American Academy of Family Physicians' "White Paper on 
Generic Drugs" which, together with the generic drug scandal and the ongoing controversy 
over the substitution of four brand-name anticonvuisant drugs in Hawaii, served to heighten 
the Legislature's awareness of the potential risks associated with generic drug substitution. 
This chapter focuses on the Academy's "White Paper" not to denigrate !he credibility of the 
Academy or the persons who wrote it; rather, tnis cnapter focuses on the "White Paper" to 
illustrate the ranges of acuity and vaiidity of the disagreements that exist over the scientific 
bases for approving generic drug products, and to iliustrate the c!ash between public policy 
and scientific uncertainty. The Academy's ''White Paper" is included in :his report as 
Appendix B .  

Methodology 

Despite the inclination to accept the validity 3f the American Academy of Family 
Physicians' "White Paper on Generic Drugs" as self-evident, the Bureau sought out 
evaluations of the "White Paper", that either disputed or disagreed with the Academy's 
assertions, to obtain a different perspective on the issue of generic drug substitutio~. During 
:he course of researching this issue, the B ~ r e a u  happened upon several evaluations that 
directly challenged the credibility of the "White Paper" and; in one specific instance, the 
credibility of the Academy itself.2 

While the Bureau's review of the Academy's assertions was admittedly one-sided. an 
exhaustive review of the literature would not 'lave enabled the Bureau to refute or confirm the 
Academy's assertions with any more authority than :his one-sided review of the literature. 
Such a review of :he literature would have required specialized sk.l!s, knowiedge. and ability 
not possessed by the Bureau, and would kave ended with the Bureau becng no more able :o 
conclusiveiy refute or confirm tne Academy's assertions n any case.3 It is irrpcrtan: to note 
:hat while these evaluations express doubt about the validity of the 'W"ite Paper". they do 
not conclusive!y refute rhe Academy's assertions. 

The Bureau compared a araft4 of the "White Paper" to the version finally adopted by 
the Academy to ensure ihat critic~sms of :he former would stiii be appiicable io  the latter. 
This was recessary because some of :he evaluations cited in this chapter were based on a 
draft of the "White Paper" and not the ,iersion adopted by the Academy. While the task of 
comparing !he draft of the "White Paper" to the version adopted by the Academy was 
straightforward, deciding whether cr~ticisms of the former were still appiicable to the latter was 
largely a matter of researcher judgmert. The Bdreau, to the best of ~ t s  ab,I,ry, excluded 
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criticisms of the drait of the "White Paper" rhat were inapplicable to the version adopted by 
the Academy. 

Literature Cited 

A major criticism of tne Academy's "White Paper" is that the literature cited do ~ o t  
support the report's conclusions. 

Follcwing a review of the Acacemy'; "White Paper", :he FDA made the following 
statement regard~ng the repori's bibliography: 

ilpon f i r s t  glance,  the  AAFP [American Academy of  F m i i y  Physiciansj  
bibliography with its 73 references  seems q u i t e  impressive. The 
AAFP pos i t ion  paper on gener ic  drugs a l l e g e s  t h a t  many ssudies  have 
shown i n e q u i ~ ~ a l e n c e  o r  a  lack of  s a f e t y  and e f f ec t iveness  of 
gener ic  drugs,  cont rary  t o  she FDA's eva lua t ion .  However, none a r e  
c i t e d .  In fact;, none of the a l l e g a t i o n s  a r e  i i r k e d  zo the  73  
r e fe rences ,  a s  one would expect in  a  s c i e n t i f i c  paper.  Thus, point  
by poinc r e fu ta t ion  is aimosc impossible.6 

Many of t t e  a r t i c l e s  in  the  bibliography a r e  l e t t e r s  t o  the  e d i t o r  
o r  opinion papers .  Some of the r e s u l t s  reported in the  referenced 
a r t i c l e s  d e ~ o n s c r a t e  bioequi:~alence betzeen product f indings  which 
tend t o  r e f u t e ,  not  suppor t ,  the AAFP pos i t ion  of non-interchang- 
a i l  inon-interchangeabilityi between brand and gener ic  drug 
products .  A few of the  conclusions made in the  referenced a r t i c l e s  
have been r e fu tec  elsewhere kuc the  suoseqtient a r t i c l e s  a r e  not  
p a r t  of AAFP bibl iography.  In a d d i t i o n ,  some of the  a r t i c l e s  a r e  
about foreign prcducts  not marketed in the United S t a t e s .  

In addition, the FDA 

. . .  [ i j t  is important t o  re-emphasize t h a t  t h e  "White Paper 's"  " many 
s tud ie s"  t n a t  c i t e  products in the  Orange Book t n a t  do not  meet our 
bioequivalence c r i t e r i a  a r e  not found in the  "White Paper". The 
s tatement  "The b i o a v a i l a b i l i t y  of a  drug in serum o r  u r ine  
[measurements] cannot be assumed t o  mean t h a t  the  drug is 
the rapeu t i ca l ly  equivalent"  is completely unsupported. No da ta  has 
ever  been presented t o  FCP and we a r e  not  aware of any l i t e r a t u r e  
c i t a t i o n s  t h a t  conclude t h a t  drugs thac  h a x  %e same r a t e  arid 
extent  of  absorct ion gave d i f f e r e n t  c l i n i c a l  e f f e c t s .  The body 
does not; d i f fe rent ia -ce  besireen moLecules from brard or  gener ic  
sources.  I n  f a c t ,  equi .~a lence  of r a t e  and ex ten t  of aosorpt ion a r e  
f z r  xiore s e n s i i l v e  in de tec t ion  of d i f f e rences  hetween products 
than a r e  c l i n i c a l  t r i a l s .  

Similar criticism of the Academy's "White Paper" was voiced by the Generic 
Pharmaceutical Industry Associat~on, which stated:" 

Many cita5ion.s in t h e  1953 A?FF [AAFP; American Academy of  
Family Physicians]  Cormittee r epor t  r e f e r  so c i i n i c a i  s t u d i e s  t h a t  
have demonscrated the  tcerapexzic e ;u i ,~a le rce  o r  l n t e rchacgeab i l i t v  
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of brand and generic products; other citations have been refuted in 
subsequent literature, without AAFP notice of the refutation; many 
are editorial opinions or anecdotal reports of single 
practitioners; some are foreign studies of foreign products not 
marketed in the United States; and others are in other ways not 
relevant to the therapeutic equivalence of brand and generic 
drugs. . . . 

The text of the AAFP Committee report has no relationship to 
the articles cited in :he report's appendix, and there is no 
reference to the cited literature within the text to document the 
opinions of the Committee's seven members. in many instances, the 
articles cited refute directly the Committee's opinions and 
recommendations, making it highly likely that the Committee failed 
to read the literature cited. 

Echoing similar criticism of the Academy's "White Paper" was the American 
Pharmaceutical Association, which stated:g 

... The report states that "many studies reveal that certain test 
criteria (Cmax, Tmax, and AUC) are not met by 'orange book' 
equivalent products." The report implies that these studies exist 
but does not reference them. The FDA has often stated that there 
have been no documented therapeutic failures related to the use of 
a generic product which had been approved by the FDA as 
bioequivalent. The AAFP [American Academy of Family Physicians] 
report seems to claim otherwise but does not provide references to 
those studies.1° 

Criticism of the Academy's "White Paper" was simply summed up by Consumers 
Union, publisher of Consumer Reports magazine, in an article entitled, "The Doctor's 
Proclamation: White Paper or Snow Job?" Consumers Union reported:" 

The AAFP's [American Academy of Family Physicians'! Dr. Mann 
told CU [Consumers Union] that his committee reached its 
conclusions about generic drugs after thoroughly reviewing the 73 
references listed at the end of the report. Dr. Mann said they 
chose references from "reliable, acceptable medica: journals." 
They rejected letters to the editor, he said, "because we didn't 
feel they were appropriate." 

CU was able to round up 63 of those 73 references. Ten were 
letters to the editor. Nine were editorials. Another 10 involved 
drugs that are used in foreign comtries. Most glaringly, CU's 
review failed to find a single reference that lent scientific 
support for the committee's key conclusion: that bioeqilivalence 
testing fails to predict clinical effectiveness. 
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Inert Compounds and Additives 

The Academy's "White Paper" states:" 

... There is much evidence in the medical literature which indicates 
that many so-called generic drug substitutes are not "chemically 
the same drug entity in the same dosage form." A generic drug must 
be identical to the brand name product. Many generic formulations 
contain different "additives" and "inert" compounds, as compared to 
the brand name product, and therefore must not be considered 
bioequivalent!.] This information applies to many of the drugs 
listed as class "A" in the FDA's "orange book." . . .  
This statement was criticized by the the American Pharmaceutical Association, which 

stated:l3 

... The report incorrectly implies that for a drug to be considered 
bioequivalent it must contain the same inert compounds in the same 
amounts as the innovator product. The generally accepted 
definition of bioequivalence has nothing to do with the inert 
ingredients. Sioequivalent drug products are pharmaceuticals whose 
active ingredient(s) are identical chemically, present in the sazte 
amount and yield equivalent concentrations in the body over time.14 

Similar criticism was voiced by the Generic Pharmaceutical Industry Association, 
which stated:l5 

... The very purpose of bioequivalence testing is to demonstrate 
that the finished dosage form of one manufacturer produces the same 
rate and extent of active drug absorption as the finished dosage 
form of another manufacturer. A finished dosage form, such as a 
tablet or capsule, contains the active drug ingreaient and all 
"additives" or "inert" ingredients. A demonstration of 
bioequivalence is a demonstration that the inactive ingredients do 
not affect the absorption characteristics of the finished dosage 
form.'6 

Therapeutic Equivalence 

The Academy's "White Paper" states:" 

The bioavailability of a drug in ser;m or urine measurements cannot 
be assumed to mean that the drug is therapeutically equivalent. 

This statement was criticized by the Generic Pharmaceutical lndustry Association, 
whch stated '8 

..:%hen the active ingredient of a drug product is shown to enter 
the bloodstream at the same rate and extent as the same active 
ingredient from another manufacturer's product, the therapeutic 
effects of the two products will oe the same. There is no 
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scientific evidence disputing this fundamental principle, whlch is 
an essential basis of approval for bock brand and generic drugs. 

The formulation used by a bracd-same macufacturer in its 
original clinicai safety and effecri~ieness testing is nct the same 
formuiation that is eventually produced in comercia; batches and 
marketed. This increase in scale requires a bioequivaiency test to 
demonstrate that tbe markesed formulation is -herapeuticaily 
equivalent to tke tested one. "Thus[,] for most drugs," wrote FDA, 
"the generic procuct acd che marketed bracd-na,m product stand ir, 
the same relationship to the formulation chat bias originally tested 
for safety and effectiveness." (emphasis added):Y 

Furthermore, every drug product is sub2ect to changes in 
formulation throughout its product life. ".* inese formulation 
changes, of differing inactive ingredients, frequently resuit frcn 
inprovements in quality of materials or changes in techcology. 
then formuiatioc changes occur, a brand-name manufacturer must 
demonstrate tk.at its neu formulation is therapmzicaily equivalent 
so the o:d. The scientific method used is the same bioequivaieace 
test, with the sa!e statiscical measuremerits and parameters, as a 
generic company would use to gain approval of its formulat;ion of 
"e pprduct .20 

The Academy's statement was further criticized by the Ameiican Pha!rmaceuticai 
Associat~on, which s~atea:~l 

... The report scates: "The bioavailabiiity of a drug in serum or 
urine measurements cannot be assumed to mean that tke drug is 
therapeutf cally equivalent." i n  fact, there is substantial 
scientific and clinical support for the use of bioequivalence as an 
acceptable and appropriate indicator of therapeutic eq~ivalence. 

The basis of all bioequivalemy testing is tne assumption that 
iherapeutic and toxic actions of drugs are directly related to the 
concentration of drug at the site of action acd that the 
concentration of the drug at the site of action is proportional to 
the coficentration of the drug in 'he circ~iating blood supply. 
Thus, the measureZen: of bioequivalency is a direct measure cf 
potentiai therapeutic ouccone. 

Bioavailability 

The Aader'y's 'White Paper" states:22 
. .  . ,  

I n  terms of approval of a generic producc, ijioavaiiac:Lity meam 
-hat the testing of the generic reveals c i -23  percent of the 
availability of the innovator product. The F3A has established 
different standards for different ,3rugs or drug ciasses. 
Frequently noted exanples in the literature are: + / -  10 percent for 
warf'ari~; +,'- 25 percent .?or ariiarrhytknic 2 ;  - and -1- 30 
-,ercent for antf-psjchotic ?rugs. 
~W 
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The "White Paper" goes on to state.24 

.,.It is clear from our review that some drugs have an extremely 
narrow therapeutic window. in our opinion, even a 10 percent over 
or under dosage mag be dangerous in our patients. 

These statemenrs were criticized by the Generic Pharmaceutical Industry Association, 
which stated:25 

. . .  The standard allowance of plus or minus 2!3 percenz applies to 
both brand acd generic drug products, and basec on [limited1 data 
available to FDA, "the product to product variability in blood 
levels among bioequivalent drug products on the average does not 
appear to be significantly greater than variability seen between 
different lots of the same products [product] of a single 
manufacturer. "26 

Furthermore, the Sicequivalency Task Force report indicates 
that there was a consensus anon; the experts ac the Sioequivalency 
Hearing that "differences of less than 20 percent ic .ACC and C,,, 
between products in nornal subjects are ~nlikely to be clinicaLly 
significant in patients." Ciinica? studies of effectiveness, the 
experts found. have dit'ficuity detecting differences in dose of 
even 50-100 percent .z7 

"Moreover, current practice in the evaluation of bioequivalence 
makes a true difference in means as large as 20 percent ,very 
unlikely," the Bioequivalence Task Force report continues. "In the 
vast majority of cases, the actual difference between the means 
will be [much] smaller. indeed, the observed mean difference 
between the bioavailability of ger.eric and innovator 
products . . .  approved over a two years period . . .  has been only 3.5 
percent. "28 

Mandated Substitution 

The Academy's "White Paper" states:29 

. . .  More and more of our aembers are participating in state 
t4edicaid3O programs and health maintenance organizations, and 
acting as hospital physicians in facilities where there is mandated 
subst:tuticn of generic products fcr their patients . . . .  

. . .[T]he avaiiabiiity of brand name products may be restricted by 
hospital acd health maintenance organization formularies, uitn 
Tsicj .- the bounds allowed by the state in which :hey function. 
Although these Linitations affect the physician's prscrLbing 
[prescribing] of therapy for hislher pa"ient, this issue wtll not 
be dealt with in this paper. 
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This statement was criticized by the Generic Pharmaceutical Industry Association, 
which stated? 

... The federa l  government does not mandate generic subs t i tu t ion  i n  
any federally-supported program. Prescr ipt ions are reimbursed a t  
brand-name pr ices whenever a physician prescribes tha t  a brand i s  
"medically necessary. 1832 

Further,  every s ta te ' s  drug product se lec t ion law preserves the 
physic ian's perogative [prerogat ive]  t o  prescr ibe branded products. 
Only two states - Kansas and Miss iss ipp i  -- have issued regulat ions 
tha t  set  reimbursement f o r  Medicaid prescr ip t ions a t  the generic 
pr ice.  A branded producc may s t i l l  be prescribed o r  dispensed, but 
these two State Medicaid o f f i c e s  will pay no more than the generic 
price.33 

The Bureau's review of this matter indicates that while federal Medicaid regulations 
governing the prescription drug program do not expressly "mandate" generic drug 
substitution, the aggregate upper limit requirements for multiple-source and "other" drug 
products provide Medicaid-participating vendors with powerful incentives to practice generic 
drug substitution when a physician does not indicate "Brand Medically Necessary". 

The regulations, set forth at 21 CFR 447.331, 447.332, 447.333, and 447.334, specify 
the aggregate upper limits of payment (i.e., maximum amount) that state Medicaid agencies 
are permitted to reimburse Medicaid-pzicipating vendors for the dispensing of multiple- 
source34 and "other"" drug products. 

The regulations specify the method used by the federal Health Care Financing 
Administration to determine specific and aggregate upper limits of payment for multiple- 
source drug products3%nd the method to be used by state Medicaid programs to determine 
the aggregate upper limits of payment for "other" drug products.37 

The regulations expressly state that the upper limit of payment for drug products for 
which a specific limit has been established by the federal Health Care Financing 
Administration does not apply if  a physician certifies in the physician's own handwriting that a 
brand-name drug product is medically necessary for a particular recipient.38 Upper limits of 
payment for drug products so certified by a physician are determined by state Medicaid 
agencies in accordance with procedures set forth at 42 CFR 447.331(b) for "other" drug 
products. 

Because reimbursement to Medicaid-participating vendors dispensing multiple-source 
and other drug products cannot exceed, in the aggregate, that amount which would have 
resulted from the application of the specific limits established for multiple-source and "other" 
drug products in accordance with 42 CFR 447.332(b) and 42 CFR 447.331(b) respectively, 
state Medicaid programs have the opticn (albeit limited) of establishing reimbursement 
schedules that are consistent with state-determined priorities and the iaws governing generic 
drug substitution. Consequently, state Medicaid programs may choose to adjust. either 
upward or downward, ihe specific upper limits established by the federal Health Care 
Financing Administration for certain multiple-source drug products.39 

If a physician in the State of Hawaii prescribes a brand-name drug product (a, 
Valium, IOmg, oral tablet) but does not indicate that the brand-na~e drug product is 
medically necessaryS4O then a pharmacy may dispense a less expensive, iheiapeutically 
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equivalent generic drug product (s, diazepam, lOmg, oral tablet, Parke Davis) for the 
prescribed brand-came drug product to ensure that the pharmacy's cost of filling the 
prescription will not exceed the maximum reimbursement that can be received from 
M e d i ~ a i d . ~ '  

If the patient refuses to accept the therapeutically equivalent drug product dispensed 
and  demands that the pharmacy fill the prescription with the brand-name drug product 
prescribed, then the patient would be required to assume the total cost of the brand-name 
drug product dispensed at the time of purchase. The patient receives the brand-name drug 
product prescribed but also assumes the total cost of the higher priced drug product.42 

If a physician prescribes a brand-name drug product for which a therapeutically 
equivaient drug product can be substituted, but indicates that the brand-name drug product is 
medically necessary, then Medicaid pays the cost of the brand-name drug product in 
accordance with methods set forth at 42 CFR 447.331(b).43 

If a physician does not prescribe a brand-name drug product (i.e., the physician 
prescribes "generically", eq; diazepam, lOmg, oral tablets), then a pharmacy can dispense 
any drug product, whether rated as therapeutically equivalent or not, that the pharmacy may 
have available. If the patient refuses to accept the drug product dispensed and demands that 
the pharmacy fill the prescription with a specific brand-name drug product of the patient's 
choosing, then the patient wouid be required to assume the entire cost of the prescription at 
the time of purchase. No Medicaid reimbursement would be made to the pharmacy for 
dispensing the brand-name drug product since selection of the drug product to be dispensed 
was left entirely to the discretion of the pharmacist. The patient receives the drug product of 
the patient's choosing but also assumes the entire cost of having the prescription filled with a 
higher priced drug 

Depending on a person's point of view. Hawaii's Medicaid program provides incentives 
to patients who accept therapeutically equivaient drug products or disincentives to patients 
who refuse to accept therapeutically equivalent drug products. The Bureau also notes, 
however, that Hawaii's Medicaid program preserves a physician's prerogative to prohibit 
generic drug substitution and require the dispensing of a brand-name drug product. 

Miscellaneous--Medicaid. The recently enacted Omnibus Budget Reconciliation Act of 
1990. P.L. 101-508 (November 5, 1990), makes a number of changes to the Medicaid program 
and may have a substantial impact upon the states because of the potential penalties and 
recoupments possible through the late implementation of congressionally-mandated 
d e a d I i n e ~ . ~ ~ a  As of this writing, the method of implementing the changes at the federal and 
state levels were not yet known and a discussion of the Act's impact on generic drug 
substitution in Hawaii could not be inciuded in this study. 

The Bureau suggests that the Leglslat~re reqbesr the Departmen: of Huvar- Services 
to 

( I )  Conduct an informational briefing for the iegislature or appropriate committees 
on antiopated changes to the Medicaid program before the end of the 1991 
legislative session; and 

(21 Submit a written report to the Legislature o? the impiementation of these 
changas before the convening of :he regular session of 1992 
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The informational briefing should address the substance of these changes and their 
anticipated outcomes. The written report should discuss the Department's implementation of 
these changes and any significant impacts on the abiiity of physicians to prohibit generic crug 
substitution and require the dispensing of brand-name drug products. The Department's 
written report should also inciude recommended Iegrslation to implement these charges or to 
mitigate their adverse effects, i f  appropriate. 

Critical Patients, Critical Diseases, and Critical Drugs 

The Academy's "White Paper" states:45 

I n  the  a r t i c l e  "Are Generic Drugs Dangerous f o r  the  Aged{?jn (Lamy, 
p .  42, Journa l  o f  Geronto log ica l  Nursing, 1 1 ( 4 }  " b 2 ,  1985 A p r i l ) ,  
the author  suggests a new system recogn iz ing  t h a t  there are  
" c r i t i c a l  pa t i en ts ,  c r i t i c a l  diseases and c r i c i c a l  drugs f o r  which 
generic s u b s t i t u t i o n  should never be mandated." Using t h i s  model, 
the Committee on Drugs and Devises [Devices]  mod i f ied  the 
d e s c r i p t i o n  o f  these t o  read as fo l lows:  

C r i t i c a l  Patients: For example, these wogld i nc lude  those 75 years 
and o l d e r ,  and females 1 i v i r . g  alone k i t h  m u l t i p l e  pathoiogy on 

imens. m u l t i p l e  drug reg '  

C r i t i c a l  Diseases: These would inc iude those disease s ta tes  which 
are  d i f f i c u l t  t o  s t a b i l i z e .  Examples of c r i t i c a l  diseases inc lude 
depression, asthma, congest ive hea r t  f a i l u r e ,  d iabetes m e l l i t u s ,  
card iac problems, and the  psychoses. 

C r i t i c a l  Drugs: These a r e  drugs fo r  which :he FDA a l lows a wide 
range o f  var iance i n  determin ing bioequivalence. Exmples  o f  these 
c r i t i c a l  drugs inc lude an t i psycho t i cs  and loop d i u r e t i c s .  Drugs 
l i s t e d  as c lass  "B" i n  the FDA "orange ~ o o k "  should no t  be 
subs t i t u ted .  

This statement was criticized by the American Pharmaceutical Assoc:ation, which 
stateck46 

... The c r i t e r i a  f o r  avo id ing  the use o f  n u l t i - s o u r c e  products i n  
c e r t a i n  types o f  diseases and p a t i e n t s  ( i . e . ,  e l d e r l y  females bu t  
no t  e l d e r l y  males) seem both  a r b i t r a r y  and poo r l y  based i n  science. 
References t o  support these asser t ions  are  no t  provided. 

The Bureau's impression of Lamy's article is :hat :he author was proposing a new 
procedure for evaluating the therapeutic equivale~ce of arug p r o d ~ c t s  that did not require the 
loss of medical control over a patient and !he worsen~ng of ?he patient's disease state to 
satisfy the demand for scientific proof that two drug products were in fact bioinequivalent drug 
products. According to Lamy, this procedure would be based on the recognition tnat there 
were critical patients, critical diseases, and critical drugs for which generic drug substitution 
should never be mandated. The crux of Lamy's raticna!e appeared to be that no health care 
professional would subject a patient to existing procedures to establish scientific proof that 
two drug products were bioinequivalent drug products and, therefore. the requirement for 
clinical proof couid never be met." Aithough Lamy oroviced severti: exampm !o ~ u o p o r i  rhe 
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adoption of :his proposed system. Lamy's review was no: exnahstive or extensiveiy 
referenced. Lamy appeared to make no definit!ve statements about the risks to tl-ese "criticai 
patients", the risks to patients suffering from "critical diseases", or the risks :o patients taiting 
"critical drugs". Rather, Lamy suggested that "critical patierts". perscns suffering from 
"critical diseases", and persons taking "cr~tica! mugs" may be at greater iisK if they were 
indiscriminately prescribed drcg products that varied too much in !heir degree of potency. 
The key assumption in Lamy's argument appearad to be rhat some generic drag products 
could vary by as much as 20 to 30 percent from an iilnovatci's drug product ii.e., the orano- - 
name drug product). 

Lamy's reference to the 1979 F i w  Task Force Report of the Amercan College of 
Neuropsychopharmacology may not be "timely" literature in 1990" Tne first "Orange Bcok", 
which embodiea the FDA's final ruie4g ior evaiuat i~g therapeutically equivalenr drug products. 
was not published until October 1980.5o Consequently. the recommendations of the 1979 
Task Force Report of the American Coilege of Neuropsycnopharmacoiogy would not 
necessarily be relevant to drug products listed in the 1990 "Orange Book':.S' 

Summary 

In her book Dose Makes the Poison M A k e  Ottoboni states 32 

. . .Tdo s c i e n t i s t s  can review the sane data and i n t e r p r e t  them 
d i f f e r e n s l y ,  ? a r t i c u l a r l y  if t h e i r  educational backgrounds and 
p ro fess iona l  experiences d i f f e r .  And s c i e n c i s ~ s ,  l i k e  a i l  humar 
beings, can have widely  d i f f e r i n g  p o l i t i c a l  and s o c i a l  vaiue 
systems. Sorpe s c i e n t i s t s  f i n d  i t  d i f f i c u l t  zo separate che i r  
po ; i t i ca l  and s o c i - '  attitudes, which they no ld  w i t h  g reat  
s i n c e r i t y  and conv ic t io r i ,  from t h e i r  science. Science i s  
ob jec t i ve ,  buc s c i e n t i s t s  a re  not necessar i l y  so. 

Disagreements between and among physic,ans. pharmacists, and pharmacoiogists are 
inevitable. Whether these disagreements stem from oifferences over science or differences 
over political and social values 1s difficult, if not impossible, to determine. Who among us, 
besides other physicians, pharmacists, and pharmacologists, is capable of separating another 
person's science from that person's political and social values without a clear explanation of 
the scientific issues involved? 

The Bureau beiieves that !he Drug Product Seiection Board. which is composed of 
physicians, pharmacists, and a pharmacoiogist, is the appropriate agency to which all 
questions regard~ng the therapeutic equivalence and subst!tu!abiiity of multipie-source drug 
products should be addresseo. The Bureau does not possess the spec'alrzed skiiis, 
knowledge, and ability !o mane a technical, screnrific determrnat~on as to whether "gereric 
substitution for epileptic patients and patients with allergic sensitivities s n o ~ l d  be permitted 
only with authorization of both physician and patien;".j3 

ENDNOTES 

American Academy of' Faxi;)- Physicians, "Kli i te i'rper on (;enel-ic Drugs" d t i s i o x i :  n!; 
dat.efihereinifter cited is "LVhirr P A ~ ~ I - " . .  10 !+. 
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2 .  The Bureau's review of the "White Paper." did not address the matter of motivation since 
questions about the credibility of the Academy were speculative and not immediateiy 
relevant to the study. 

Consumers Union, publisher of Consumer Reworts magazine, yuesdoned the credibility of 
the Academy, in addition to the credibility of the Academy's report. because of "the group's 
cozy relations with brand-name drug firms that compete against generics". "Generic 
Drugs", Consumer Reoorts, note 1. 

3 .  The Bureau did review and has described 6 0  of the 71 works listed in the bibliography of 
the "White Paper". An exhaustive description of the sa!ient points in each work was not 
possible because of space considerations and the Academy's failure to link specific works in 
the bibliography to the text of the "White Paper". While some of the works listed in the 
bibliography of the "White Paper" were clearly relevant to the arguments advanced by the 
Academy, the Bureau could only speculate about how other works listed in the bibliography 
might have been used to advance the Academy's arguments. 

The results of the Bureau's review are included in this study a s  Appendix C. 

1. The draft. designated only a s  "Appendix A. Drugs and Devices" :pp. 525-534) and 
"Committee on Drugs and Devices. 1988-1989 .Annual Report" (pp. i19-5%4,, was obtained 
from the Generic Pharmaceutical Industry Association. 

5. U S , .  Department of Health and Human Services, Center for Drug Evaluation and 
Research, Food and Drug Administration, "Review of Article entitled, 'Generic Drugs: 
Potential Public Health Threat'. authored by Gordon MacLeod and published in 
Pennsvlvania Medicine, .January 1990, pp. 20-22" ihlaryland: April 1990)(hereinafter cited 
a s  "?llacLeod"~, pp. 1-2. 

MacLeod cites the bibliography of the .Academy's "White Paper" a s  evidence that the 
variation in generic drug equivalency bas become a major health problem in Pennsylvania 
and elsewhere. 

The FDA provided six specific examples from the bibliography of the Academy's "LVhite 
Paper" to illustrate the bibliography's deficiency. 

6. The FDA's comment I-efers to the fact that the Academy did not cite the "CVhite Paper's" 
extensive bibliography as  is customarily the practice in scholarly papers. Consequently. the 
allegations made by the Academy could not be readily corroborated by other researchers in 
the scientific community. 

The Academy's failure to cite the bibliography of the "White Paper" cannot be emphasized 
enough since a year earlier in 1988, the Academy's Committee on Drugs and Devices had 
endorsed generics, concluding that "drugs approved by the FDA a s  generically 
equivaient ... are as safe and efTective a s  their brand-name counterparts." Although the 
Committee's 1988 i-eport was subsequently i.t.iected by the Academy's Congresb of 
Delegates, the Bureau notes that several of the references cited in the Committee's 1988 
report--most notably the report of the Bioequivalence Task Force 'see Chapter &--were also 
listed in the bibliography of the "White Paper". Yet, a s  pointed out by Consumers Union, 
u s ,  ~, ,[:he 1989 report bore little resemblance io its predecessor." 

The Camxitree's 1988 report. designated only a s  "Appendix A, Drugs and Devices. Generic 
Drugs" 8 1988 AAFP Transactions). was obtained from the Generic Pharmaceutical Industry 
Association; "Genei.ic Drugs", Consumer Keoortr;; note 1. 

7.  U.S., Department of Health and Human Services. "MacLeod", suora note 5, p. 6. 

The FDA apparently left out the word "measurements"; American Academy of Family 
Physicians. "White Paper", note 1; p. 3. 
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Generic Pharmaceutical Industry Association, "LVritten comments of the Generic 
Pharmaceutical Industry .4ssociaiion regarding an early draft of the Academy's ''Vhite 
Paper"' (Generic Pharmaceutical Industry .Association, 200 Madison Avenue, Suite 2404, 
New York, X.Y. 10016. no date~ihereinafter cited as "Written comments"). pp. 1-2. 

The Generic Pharmaceutical Industry Association reviewed 26 of the references cited in the 
bibliography of the Academy's "White Paper" to illustrate the bibliography's deficiency. 

The Generic Pharmaceutical industry Associ3tion represents manufacturers, distributors, 
and suppliers of equivalent generic drugs. 

The statement attributed to the icadem>- appears to be paraphrased. &, the statement is 
not a direct quote. American Pharmaceutical Association, "Letter from John Gans, 
Executive Vice-president of the American Pharmaceutical Association to Robert Graham, 
Executive Vice President of the American :\cademy of Family Physicians regarding the 
Academy's 'White Paper'" IAmerican Pharmaceutical Association. 2215 Constitution 
Avenue. NW, Washington, D.C. 20037. August 22: i989iihereinafter cited a s  "Written 
comments";, p. 2. 

The American Pharmaceutical Association is the national professional society of 
pharmacists. 

The final version of the Academy's "Ct'hite Papet." adopted by its Congress of Delegates 
stated: 

... Factors considered as  important by the FD.4 are: i , l i  Tmax -- the measurement of 
time. after administration of the drug, a t  which the maxlmum sesum concentration 
of a product is achieved; (2)  C -- the maximum serum concentration xhieved: 
and (3) AUC (Area Gnder t h e E v e )  -- the total absorption of a single test dose. 
Many studies reveal that these criteria are not met by "orange book" equivalent 
products .... 

American Academy of family Physicians, "CVhite Paper", w note 1. pp. 2-3. 

"Generic Drugs", Consumer Reuorts. w note 1. 

American Academy of Family Physicians. "White Paper". zgm note 1. p. 3 

American Pharmaceutical .4ssociation. "Written comments". w note 9 

As discussed in Chapter 2. the term "pharmaceutical equivalents" means "drug products 
that contain identical amounts of the identical active drug ingredient ..., in identical dosage 
forms, but not necessarilv containing the same inactive ingredients [emphasis added;...". 2 1 
CFR 320.1. 

Generic Pharmaceutical Industry Association. "N'ritten comments", suor.a note 8, Appendix 
D_ p. 1. 

As discussed in Chapter 2. the Commissioner of Food and Drugs must determine whether to 
propose or promulgate a regulation to establish a bioequivaience requiremect for 
pharmaceutical equivaients that are not or may not be bioeyuivaient drug products. One 
criterion for establishing a bioequivaience requirement is that specific inactive ingredients 
may he required for absorption of the active drug ingredient or  therapeutic moiet: or. 
alternatively, if present, may interfere with the absorption of the active drug ingredient or 
therzpeutic moiety. 2 1  CFR 320.52. 

American Academy of Family Physicians. "White Paper". note 1, p. 3 

Generic Pharmaceutical industry Association. "Written comments", note 8, Appendix 
D. p. I. 

The statement attributed to the FDA comes from :in article entitled. "FDA Speaks Out 
About Generic Drug Quality", originaliy printed in the .Ipi.il 1986 issue of the 
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Uewsietter. which is published by the Uat ioral  .Awjci3tion of Boai.us of Pharmacy  ~Iilinois. .  
pp. 53-5 l. and subsequently reprinc~A in ( h i d e  yo I~t i : r~han<t&!e Driii's and  piihlished by 
ihe Generic Pharmaceuticai indu.irl-y :\ssoci:it:on ' N e w  York: !96X . p. 7 .  

-10. The FDA has  s ta ted that :  

For such changes. FD.4 m a y  rryuil-e the i n n i i v ~ t o ~ .  tii do in vitro !iissnlution testing, 
or  if considered major changes. such :IS in a major product refiii-mulation. :he 
innovator would be i-equirud to do a hiociquivalence s tudy in -10-:?0 normal healthy 
males to gain approval. \ t h a t  most people ;ire not awa re  iif is tha t  the 
bioequivaience appi.ovaL requirements for a n  AND.4 ;.Abbr~evistcxi New Drug 
.4pplicacionj were developed from the SDt :Se-w Drirg Appiicition; .~pproval 
requirements cited above. Thus.  appra i ing  generic products without zddiiiond 
safety and efficacy trials is not unsound and unscientific. but  is based on and 
entirely consistent with FDA's loiigstanding policy of d1o;ving the innovator to 
reformulate its products b a d  upon demonsil-ation of b i o e q u i v l e c  of the acrive 
ingredient in their old and new pi-oducts. 

C.S., Department  of Health and Human Sei-vices, "LiacLrod". w m  note 5;  p. 4. 

'The Bureau's review of this mat te r  indicates tha t  the content of a n  8bbi.eviated new drug 
application (.AND.% is defined in relation to the content, of a new .;drug app1ic;ition tND.4.. 
&, a n  AKDA is d e f i ~ e d  a s  a n  Xi):\ miniis ocl-::tin provisions. Thebe provisions x e :  

1. 2 1  CFR 3 l i . iOlc i .  ; c l ~ t i n q  to the su:nm:~ry portion of the YD.1: 

9 -. 2 1  CFR 31-i .501~i~i ,%r,  relating LO nonclinic:il pharmxoiogy  and toxicology. &. d a t i  
from animal arid b.~.iCi.O studies: 

3. 2 1 CFR 3i?.i(IldV?i, relating to mic;.ohiology. if the drug 1s x i  x t i - infect ive;  

i. 2 1  CFR :3 15.50(&1,1. relating to cliinicai da t a  tha t  describe clinical investig~ti6n.- of  
the drug: 

3. 21 CFR :!l.i.iO:d)hc',;. reiating to stacktical ev:iiuation of clinic& data: and 

6 .  2 1  CFR 314.501f7, relating to case reports t;ibui:ition and c s e  report forms from 
clinical studies. 

2 1  CFR 314.55. 

21. American Pharmaceutical :\ssoci:itiiin, "Wt.itien comn-dnts", & u r n  note 9 

2 ,  American Academy of Family Physici,ins. "LVhite Paper.". .ww~ note i .  p. 3 

23 .  The generic manufacturer must  presently demonstrate,  with 90 percent certainty in each 
instance, t ha t  the  difference betu-ecn the mean bioaui1sbiiit.v of its pt-oduct is not more 
than 2 0  percent and less than 20 percent of the nieari iiio:iv~iiiaiiity of tile irinovai:;i.'s 
product ! the  90 percent confidence in te rvd  based ton the t\\.o one-si~dcd t-test  ~ppri j : i~ ,h , .  

.A few drugs. because of an ini:.rrerit vai.iahiii:y ijf both the iniiovator's 3rd generic psoiiucr.  
could nor meet the FDA's staristical i:j::te:na. Poi. these h g s .  m o t h c r  c r i t c r i ~  was 
emploj-ed. the so called 75.75 rule, which was 1 test  ti> ahow tha t  3 t  least 75 percent of' the 
people tested did not show a ;.ariation of' more than 25 percent bet'ween the innovator'i ~ n d  
generic products. For one class of d;ugi, the psychotropic phenothiazines. tha t  criteria w a s  
expanded to allow 70 percent of the pccplz tested to h o w  J v:wiac~o?: of 311 percent or less 
berween the t.ao products. FDA :.rpl~iced the 75.7; ru!e in :if88 with ,I more precise 
ststistical device, :he percent confidence mtervai. Gerri.j:ic Phai-maccutica! !nduitt;. 
.issociation, Guide t i _ i , n t e i c h : i i l e e e ~ ~ & , . ~ ~ ~ ~ ~ ,  ~ i z n  now i9. p. 29 .  
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.According to the FDA, the 7.5.75 ixie was never used as  :he sole ci.iteria for ei-aiukitir.g the 
bioequiva!rnce of a generic drug or a refot-mulatcd innot:atoi.'s product. C.S.. Department 
of Health and Human Ser~.ices, "Macl,eod", now i. p. 6. 

24. American Academy of Family Physicians. "White Paper", note I. p. 3. 

2 Generic Pharmaceutical Industry .Association, "WI-itte;i comments", w1.3 note 8. Appendix 
D, p. 2. 

26. The passage quoted by the Generic Pharmaceutical 1ndtistr.y Association is from the report 
of the Bioequivalence Task Force. The Generic Phsrrnxeuticai Iiidustry Association !eft 
out the word "limited". which w ~ i s  used by the Bioequivaience Task Force to describe the 
data available to the FDA. L.S., Departme1;t of i i e ~ i i t i ~  and Hurran Services, Food anli 
Drug Administration, "Report bj- the Bioequivaience Task Force on Recommendations from 
ihe Bioequivalence Hearing Conducted by the Food a i d  Drug Administration. September 29 
- October 1. 1966" Glaryland: Dockets >Ianagerneni Office, J m u a r y  198ii)\herein;ifier 
cited a s  "Task Force Report"). p. :(2. 

2 .  The use of the term "experts" is a charxierization of the Generic Pharmaceutical Industry 
Association. The report of the Bioequivalence Task Force $rates only chat thei-e was a 
consensus on this issue a t  the K e ~ r i n g ,  U.S., Dep~imnent  of Health and Human Services. 
"Task Force Report". suai.s niite 2 6 ,  p. 29. 

Similar endorsement of the Bioequivalency Taik  Force'i i-eport was echoed hy the American 
Society of Hospital Pharmacists. which stated: 

... In 1988, the FDA Bioequivalence I a s k  Fwce examined severz! issues on 
bioequiva!ence and generic drug;. The rask hrce 's  i-epoi-t explored thoroughly the 
scientific issues raised by AAFP [.American i c d e m j .  of Famil?- Physicians; and 
represents che best contemporxy thinicing of ph:irm;:ce~iticaI scientists and well- 
informed clinicians. The r-ep0r.t of this task force should be r ev iew~d  and crirefuily 
corisidered by A-AFP. 

American Society of Hospital Phai.maci.-ti. "1,ette:. from Joseph ilddis. Executive Vice 
President of the American Society oi' Hospiid Pharmacists to Llorris ileilion. Speaker. of the 
Congress of Delegates of the .American .Academy of F:~m;iy Physicians, regarding an early 
draft of the Academy's Whi t e  Paper'" .:\mericiin Society of Hospital Piiarmaciscs. 1630 
Montgomery Avenue, Bethesda. ?.ID 2081.4, September 6, 1989i, pp. t i - 4 .  

The American Society of Hospital Phai-macists is the national professional association 
representing pharmacists who practice in organized heaith-caw settings, such a s  hospitals, 
ambuiatory-care clinics, hed th  rnainten~ince organizations, hame-care agencies. and iong- 
term care facilities. 

28. The Generic Pharmaceuticd Industry ;tssociation left out the word "much", which was used 
to describe the actual differmncc between the means o f  gene1.i~ and innovator produi:ts. The 
sections left out of the second sentence. as  indicated Ly elipse;, state tha t  r he : 3 . i  per cent 
observed mean difference ~.efei-red to .I s t u d  of post-i962 drups approvcd under the 13r:ig 
Price Competition and Patent Term Keswration Act o f  i9&i 'P.L.  9 8 - i i i ; .  infc>rinally 
referred to a s  the "Waxman-Hatch \ r t W  :n r h e  rcpijrt if the L4ioequiv:iicnce Task Force. 
U.S., Department o i  Health and Human Se:..i.ici.s. "Task Report", -1 core 26 .  
p. 29. 

. ,. 0 Lledicaid is a federa!ly supported and stata-administered assista:rce pi.og:::m i;rov~uin;r 
medical care ihr certain low-income individuals and Families. The Lledicciid program is 
designed to provide medical assistance to pzrsons who ;we eligibie to :-eceivt cash payments 
under one of the existing welfare programs established under the Soci:il Secui-ity Act. 
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Title XIX of the Social Security Act requires that every state Medicaid program offer 
certain basic services. In addition, the states may elect to provide a number of other 
services, including prescription drug services. 

Under Medicaid; payments are made directly to providers of service for care rendered to 
eligible individuals. Participation in Medicaid is voluntary and providers who choose to 
participate in the Medicaid program must accept the Medicaid reimbursement levels a s  full 
payment. 

Medicaid is financed jointly with state and federal funds. Federal contributions vary with 
states' per capita income and currently range from SO per cent to 7 3  per cent of program 
expenditures. 

State participation in the Medicaid program is voluntary and the states administer their 
Medicaid programs within Federal requirements and guidelines. These requirements allow 
states discretion in determining income and other resource criteria fos eligibility, covered 
benefits, and provider payment mechanisms. Consequently, the characteristics of Medicaid 
programs vary from state to state. U.S., Department of Health and Human Services, 
Health Care Financing Administration, HFCA Pub. No. 03270, Health Care F i n a n c i n ~  
ProPram 1988 ~,Baok.Iaryland: 1989). p. 6. 

31. Generic Pharmaceutical Industry Association, Written comments regarding the .Academy's 
"White Paper", suara note 8, Appendix D, p. 2. 

32. The Generic Pharmaceutical Industry Association also stated that: 

When specifying a branded product for a Xedicaid recipienr, the prescriber must 
write "brand medically necessary" in order for Medicaid to reimburse the pharmacist 
a t  the brand-name price .... 

Still. the decision to allow generic or brand-name dispensing remains solely with 
the prescribing physician. Pharmacists may not alter this decision without specific 
consultation and approval of the prescriber. 

Generic Pharmaceutical Industry Association, Guide to Interchanrreable Drugs, suvra note 
19, p. 21. 

33. This statement was corroborated by the C.S. Department of Health and Human Services, 
Center for Drug Evaluation and Research. which stated: 

... Although generic drugs are being promoted in an effort to contain costs, FDA 
strongly endorses the concept that the physician has the ultimate authority a s  to 
whether the patient receives a brand or generic drug. The Federal MAC IMaximum 
Allowable Cost; Medicaid: program does not mandate substitution and we are not 
aware of any state that  requires substitution to take place without physician 
authorization. However, we are acutely aware that there is not uniformity among 
the state laws as to how the physician can prevent suhscitution .... 

... Federal programs may encourage but do not mandate such :generic drugi 
substitution. 

US. ,  Department of Heaith and Human Services. "XacLrod", note 5 ,  p. 3 ,  

34. The federal Health Care Financing Administration establishes listings that identify and set  
upper limits of payment for drug products that meet the following requirements: 

(1) All of che drug products have been evaluated as  being ther~ipeuticaliy equivalent drug 
products in the most current edition of or suppieinent to Aoorwed Urue Priducts with 
Thera~eutic Euuivalence Evdiiariors 'i_L.l. the FDA's "Oracge Book,: and 
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i" At least three suppliers of these therapeutically equivalent drug products list their 
drug product in current editions or updates of published compendia of cost information 
for drug products available for sale nationally. 

42 CFR 447.332(aiil:. 

"Other" drug products a re  those that have been certified by a physician a s  being medically 
necessary for a recipient, and those drug products for which no specific upper limit has been 
established by the federal Health Care Financing Administration. 42 CFR 447.33 lt,b'. 

42 CFR 447.331.a); 42 CFR 417.3:32{b" 

42 CFR 417.1116h1 

42 CFR 1 4 7 . 3 3 1 ' ~ )  

42 CFR 447.1:31~,al; 42 CFR 447.9:ilih: 

While state Medicaid programs have the option of adjusting federally established upper 
limits for multiple-source drug products, these "adjusted" upper limits revert back to the 
levels established by the federal Health Care Financing Administration for the purpose of 
assessing compliance with the aggregate upper limit requirement. In the event of a conflict 
between federal and state  Medicaid laws regarding the therapeutic equivalence of multiple- 
source drug products, federal Medicaid law takes precedence over s tate  Medicaid Law. 

Telephone interview with Pete Rodler, Senior Program Analyst, U.S., Department of Health 
and Human Services. Health Care Financing Administration, Medicaid Bureau, Baltimore, 
Maryland, July 2 3 .  1990. 

42 CFR 447.331'c) 

Interview with Omel Turk, Pharmacy Consultant, Department of Human Services, 
Honolulu, Hawaii, May 25. 1990. 

Hawaii, Department of Human Services, "2Iedicaid Provider Manual, .Appendix 11R, 
MCA506;E (Trans. Bulletin: PM003: Revision Date: May 1989, Prev. Rev. Date: July 
1987)", p. 7. 

Turk, Interview, note 41  

The upper limit of payment for such a drug product would be determined by applying: 

(1) The lower of the estimated acquisition costs plus reasonable dispensing fees 
established by the state Medicaid program; or 

(2: The provider's I&, the vendor'si usual and customary charges to the general public 

Turk, Interview, note 1 1  

Realistically, it ivodd appear to make little sense for a phdrmacist to stock a gene1.i~ drug 
product that was a rated a s  iherspeuticaily equrvalent to the brand-name drug product if 
a therapeutically equivalent generic drug product were ivailable. Exceptions to this 
generalization v:ould involve "pn-193X" drugs, snli drugs dnd drug products still 
undergoing DESI review. 

Turk. Telephone interview. note 41, December 10, 1990. 

American .-\cademy of Family Pnysicians, "White Paper", note 1: p. 4. 

American Pharmaceuticai Association, "Written comments". a note 9. 





CHAPTER 8 

Epilepsies and Allergies 

Introduction 

This chapter discusses the etiology of epilepsies and the relationship oetween the 
bioavailabtlity. bioequivalence, and tnerapeutic equivalence of multiple-source anticonvuisant 
d rug  products and tnis chronic disorder. This chapter also discusses the etiology of chemical 
allergies and the relationship between the bioavailabiiity, bioequivaience, and therapeutic 
equivalence of muiriple-sowce drug products and the onset of this rare. but potentia!ly life- 
threaten!ng, condition. 

Although Senate Concurrent Resolution No. 242, S.D. 1, requests the Bureau to study 
the "risks and dangers of generic drug products for certain patients or conditions",' the 
Bureau believes that these risks and dangers can be generally described by using epilepsies 
and allergic reactions as models of the adverse reactions that can be precipitated by generic 
drug substitution. The individual risks and dangers of generic drug products, whether real or 
theoretical, are too varied and numerods to be discussed in a study of tnis nature since they 
involve the delicate interplay between personai characteristics and !he severity of a condition. 

This chapter focuses on those adverse reactions that involve a lack of bioavailability, 
bioequivaience, or tnerapeutic equivalence among muitiple-source drug products. or a 
chemical aliergy to an inactive ingredient. Descriptions of the individuai risks and dangers of 
generic drug products for certain patients ar;d conditions are included in this study as 
Appendix C ;  which briefly describes 60 of the 73 references cited in the bib!iography of the 
Amer,can Academy of Family Physicians' "White Paper on Generic DrugsW.2 

Epilepsies 

According to the American Medical Association:3 

S e i m r e s  are n a n i f e s t a i i o i ~ s  of a f o c a l  o r  general ized 
discurbance of the b ra in .  Ep i ieps ies  are  chronic  se izure  d isorders  
charac5eerized by a sendency f o r  recu r ren t  se izures . . . .  

Seizures and some epilepsies are caused by congenital or birth defects, degenerative 
disease. trauma of the centrai nervous system. anoxia (a lack of oxygen). fever, metabolic 
disturbances, anaphylaxis (an aliergic reacmn), infection, neoolasm (a tumor or growth!, 
cerebrovascular (i.e., pertaining to :he blood vesse!s of the brain) disease. poisoning, and 
withdrawai of aicoi;ol and certain drugs. In some cases, seizures way occur r the absence 
of any diagnosable :onditions i1.e.. ,- they are idiopatF3c in  rigi in).^ 

Persons with epilepsy may experience a sudden loss or disturbance of consciouscess 
in asscclat~on with motor, sensory. autoncm~c, or inappropr~aie behavioral phenomena. The 
a(;€-aajusted prevalence of epilepsy in rhe United States 1s reported to be 6.250 persons per 
Is!303,G00 popu1ation.j According to !he American Medical Association, "!:!he overail 
incidence of epilepsy is greatest in the first year of life, declines over fivefold in the rext  10 
years, reaches a minimum by ase 30-40, and begips :o increase again at SO".E 
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Seizures are classified by :he Commission on Classification and Terminology of the 
International League Against Epilepsy into two broad groups: partial (focal) seizures and 
generalized (convulsive or nonconvuisive)  seizure^.^ Epileps~es are similarly ciassified 
according to their etiology as either symptomatic (secondary) or idiopathic (primary) epilepsy; 
the former suggesting that the cause of a seizure is known is, caused by structural lesions 
in the brain), the latter suggesting that the cause of the seizure is not known (i.e., - taking place 
without any detectable brain abnormality).a 

Epilepsies that occur during infancy are believed to result from developmental defects, 
metabolic disease, or birth injury. Epilepsies that begin during adulthood are believed to 
result from trauma, stroke, tumors, or other recognizable brain disease. but in many cases the 
etiology of these epilepsies cannot be determined.9 

Since it is difficult to accurately explain the actions o i  antiepileptic or anticonvulsant 
drugs on a molecular level without entering into a lengthy discussion of nerve and nervous 
system physiology (s, the structure of nerves and the nervous system: the role of sodium, 
potassium, and calcium ion transport in nerve impulse transmission; and the role of 
neurotransmitters and neuromcduiators in synaptic transmissions), it is necessary for one to 
accept the fact that there is a significant relationship between the serum concentration of an 
anticonvulsant drug and its therapeutic effect.'O 

The objective of anticonvulsant drug therapy is to control seizures as completely as 
possible without causing intolerable or unacceptable adverse reactions (a, damage to the 
bone marrow, liver, and kidneys). Anticonvulsant drug therapy is highly individualized since 
the appropriate dosage of a drug or combination of drugs depends on the size, age, and 
condition of the patient, the patient's response to treatment, and the interactions between 
concomitantly administered medication." 

According to the American Medical Association, most treatment failures in 
anticonvulsant drug therapy are caused by patient noncompliance. A sudden withdrawal of or 
decrease in anticonvulsant drug therapy may precipitate seizures, and uncontrolled epilepsy 
may lead to intractable epilepsy. Conversely, as the metabolism of the anticonvulsant drug 
phenytoin approaches saturation, even small dosage increases in phenytoin may cause 
unexpected toxicity as a result of disproportionately large increases in the serum 
concentration and apparent half-life of the drug.'2 

Although it may be more objective to describe the end result of therapeutic failures 
involving anticcnvulsant drugs in terms of increased seizure frequency or some other clinical 
manifestation. the true magnitude of these failures cannot be proper!y appreciated solely in 
their clinical context. 

It has been reported ihat over 80 percent of patients with seizures achieve excellent 
control of their seizures through faithful adherence to a regimen of anticonvulsant mug 
therapy.l3 Ccnsequentiy, many persons wrth epilepsies are capable of living and do live 
normal. productive lives. Successful antconvuisant drug therapy is esse~tiai  to the 
deveiopment of a normal, productive lifestyle; therefore, therapeutic failures involving 
anticonvulsant drugs wouid most severely affeci those persons who iead highly independent 
lives.'4 

Pr!or to the development of effective anticcnvulsant drug therapies, comparing the 
lifestyles of persons with epilepsy to person's without epiiepsy would have been practically 
meaningless; there was very little in common between the two and no reason for assuming 
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tha t  the two could ever be the same. Today, except in a few cases, there is no reason to 
assume that persons receiving successful anticonvulsant drug therapy cannot lead lives that 
a r e  comparable to persons without epilepsies. Placing the consequences of a therapeutic 
fai lure in this perspective is more meaningful (but perhaps less objective) than discussing 
increases in seizure frequencies since one need only visualize the outcome of a primary or 
secondary epileptic seizure taking place during the course of a normal day to appreciate the 
magnitude of this potential problem.i5 

Although it is  relative!^ simple for a person without epilepsy to visualize the outcome of 
such a seizure in terms of the potential physical harm to oneself and to others, there is 
practically no basis for a person without epilepsy to visualize the emotional harm caused by 
the fear of recurrent seizures or the prejudice of co-workers, employers, and others who may 
have witnessed a seizure. Persons with epilepsy are not permitted to operate a motor vehicle 
unless they have been seizure-free for at least one year, while others have reportedly lost or 
come close to losing their jobs because of an "on-the-job" seizure.l6 Although persons with 
epilepsies are no longer viewed as being "bewitched" or "possessed", prejudices die hard 
among the uninformed. 

Allergic Reactions 

A "chemical allergy" is "an adverse reaction to a chemical resulting from previous 
sensitization to that chemical or to a structurally similar oneV.'7 These reactions are 
mediated by the body's immune systems.ls A chemical allergy differs from "hypersensitivity" 
or "hyperreactivity" to a chemical in that the latter involves responses to a chemical that are 
substantially greater than the responses predicted for given doses along the dose-response 
continuumlg and the former involves a situation where "a preexposure of the chemical is 
required to produce the toxic effect via an a n t i b ~ d y " . ~ o  A~cordingly :2~ 

An a l l e r g i c  r e a c t i o n  does n o t  u s u a l l y  e x h i b i t  a t y p i c a i  sigmoid 
dose-response curve as observed f o r  most t o x i c  responses. Because 
o f  t h i s  apparent l a c k  o f  a dose-response, some people have n o t  
considered the  a l l e r g i c  reac t i on  t o  be a t o x i c  response. However, 
s ince t h e  a l l e r g i c  response i s  an undesi rable,  adverse, de le te r i ous  
e f f e c t ,  i t  should be regarded as a t o x i c  response. T o x i c i t y  i s  
def ined as the inherent  a b i l i t y  o f  a chemical t o  adversely a f f e c t  
l i v i n g  organisms. S e n s i t i z a t i o n  reac t i ons  are  o f t e n  very severe 
and many are  f a t a l .  

As discussed in Chapter 7, one of the questions addressed by the FDA's 
Bioequivalence Task Force was whether or not bioequivaience studies considered or should 
consider the effects of excipients or inactive ingredients on the bioavailability of drug 
products, and the likelihood of an inactive ingredient causing toxicity in a patient.22 

In considering this question, the following points were made by three speakers at the 
bioequivalence hearing conducted by the FDA:23 

... Bioequivalence t e s t i n g  does no t  measure tne therapect ic  
consequences of e x c i p i e n t s ,  e.g. ,  a l l e r g i c  p o t e n t i a l  i n  an 
i n d i v i d u a l  [ c i t a t i o n  de ie ted ] .  

The p o t e n t i a l  f o r  adverse r e a c t i o n  from so-ca l led  i n a c t i v e  
exc ip ien ts  i s  r a r e  [ c i t a t i o n  de le ted j .  
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The problemt is interchacgicg one produc: with another and rat 
knowing that it may contain a diff'erent inacti~~e ingredierit wri* .Lbk~ 
could cause "xicity or an aLiergic reaction in a particolar person 
[citation deleted]. 

The Task Force stated:Z4 

The first question of potentiai toxicity of excipiencs is beyond 
the scope of the Hearing. Xitk respec: to che second question on 
the effect on bioequivalence, the studies carried out address the 
effects of excigients and any other featre of the formclacion or 
bioavailability . . . .  

The Task Force agrees tnat the rare iccidence of allergies and 
toxicity to excipients say pose a problem for a few patients. 
Information on excipients for ail drug products is currently being 
addressed by the Pharmaceutical Manufacturers Association (?MA) and 
the Proprietary Association (PA) with their voluctary iabelicg 
guidelines and this information will kelp enable patients to be 
alerted to an allergenic potentiai. The effect of excipients on 
bioavailability is assessed by correct bioequivalence studies. 

Summary 

Because there is a significant reiationship between tne serum concentration of an 
antiepileptic or anticonvulsant drug and its therapeutic effect (i.e., a dose-response 
relationship), it is reasonable to conclude that there is a relaxnship between the 
bioavailability, bioequivalence, and rherapeutic equivalence of anticonvulsant arug products 
and the precipitation of seizures and toxic effects. A decrease in the serum concentration of 
an anticonvulsant drug can precipitate seizures if  the decrease is brousht aboiit too abruptiy 
or results in subtherapeutic serum concentrations of the anticonvulsant drug. Conversely, an 
increase in the serum concentration of the anticonviilsant drug pnenytoin near the limit of the 
body's ability to metabolize the drug can result in toxicity or reversible and irreversible 
adverse effects 

Ultimately, any decision regarding the bioavailability, bioeqiiivaience, and therapeutic 
equivaience o! multiple-source anticonvulsant drug products ~ u s t  aadress one question: 
"Can a therapeutically equivalent, generic anticorvulsant drug product be substituted for the 
brand-name anticonvuisant drug p r o d x t  prescr~beci without prec~pi!ailng ep i lep t !~  seizures or 
toxic effects?" Arguably, an unconditionai "yes" or "no" answer from the Drug Product 
Selection Board would have settled t h ~ s  matter and 'eft very iitt,e for the iegisiatiire to debate. 
By qualifying its answer and ack~owledging the potential orobiems of subst i t i i t i~g a 
therapeuticaily equivalent, generic ant~convulsant drug prodbct 'or the branci-name 
anticonvulsant drug product prescribed. however, the Board broke "ne*w grcund" and, in so 
doing, supplied the material needed to fuel this ongoing controversy. 

Using epilepsies and !he anticonvulsant drugs as a generai model of tne relationsrip 
between the bioavailability, bioequivalence, and therapeutic equivaience of muitipie-source 
drug 3roduc;s and :he control of ",roonic. pathcloglcai conditlofis (s, propranalci 
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hydrochloride and cardiac arrhythmias, hydrochlorothiazide and hypertension. allcpurinol and 
gout, and chlorpropamide and diabetes milletus), the risks and dangers associated with 
differences in the bioavailability, bioequivalence, and therapeutic equivalence of muitiple- 
source drug products used to control chronic pathologies are the risks and dangers 
associated with toxic and subtherapeutic serum concentrations of the drug or its metabolites. 
In the  former instance, these risks and dangers are caused by the toxic effects of the drug or 
its metabolites; in the latter, they are caused by the progression of the pathology and the 
onset o i  associated compiicarions and sequelae. 

Because of its etiology. there is no relationship between an allergic reaction and the 
bioavailability, bioequivalence, or therapeuiic equivalence of multiple-source drug products. 
Allergic reactions are not usually dose-dependent; therefore, a lack of bioavailability. 
bioequivalence, or therapeutic equivalence between two or more multiple-source drug 
products is not likely to precipitate the onset of this potentially life-threatening condition. 

An allergic reaction precipitated by generic drug substitution is most likely to be 
caused by an inactive (chemical) ingredient in the drug product that is substituted for the drug 
product prescribed. Although an allergic reaction can be precipitated by the active drug 
ingredient (a, Penicillin G benzathine), an allergic reactlon precipitated by generic drug 
substitiltion is not likely to be caused by the active drug ingredient.25 

Although the drug industry has been implementing a voluntary labeling program to 
neip alert patients to the potential of allergic reactions. it is the pharmacist, and not the 
patient, who selects the therapeutically equivalent generic drug product to be substituted for 
the brand-name drug product prescribed. Prohibiting generic drug substitution for patients 
with allergic sensitivities ignores the fact that both brand-came drug products and generic 
drug products are periodically reformulated by their manufacturers to add or delete inactive 
ingredients that could precipitate allergic reactions in certain patients. The role of the 
pharmacist in monitoring a patient's allergic sensitivities to specific inactive ingredients and 
other structurally similar inactive ingredients seems pivotal 
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According to the Epilepsy Foundation of Hawaii; there are approximately 17.000 persons 
with epilepsies in the State of Hawaii. Telephone interview with Rosalind Wagner. 
Executise Director, Epilepsy Foundation of Hawaii. September 10, 1090. 

Alchough the Figure given by the Epilepsy Foundation of Hawaii is much greater than the 
figure cited by the American Medical As-ociation. other sources report that epilepsies affect 
between one to two percent of the population. This would translate to a prevalence ratio of 
10,000 to 20,000 per 1,000,000 population. "'Cerves and Nervous Systems", %i The New 
Encvclooaedia Britannica. Xacropaedia. Knowledge in Depth 8.52. ii ed. ! i989)ihereinafter 
cited a s  "Nerves"). 

6. American Medical Association, Druo Evaluations. suvra note 3. 

7. Although there are more than 30 different types of seizures, simple partial seizures. 
complex partial seizures, generalized tonic-c!onic seizures. and absence seizures comprise 
the majority of all seizures seem in persons with epilepsies. A few of the other types of 
seizures include infantile spasms, myoclonic seizures. and atonic seizures. 

As its name implies, partial seizures emanate from a specific portion of the brain. 
Generalized seizures are those in which no identifiable focus in the brain can be found; they 
include absence seizures, myocionic seizures, and atonic seizures. 

Simule oartial seizures (formerly known a s  focal motor, focal sensory, or Jacksonian 
seizuresj are characterized by stiffening or jerking in one excremity or one side of the body. 
The seizure is sometimes accompanied by a tingling sensation in the affected area. While 
consciousness is not lost with this type of seizure, the jerking may spread to become a 
generalized tunic-clonic seizure in some persons. 

Comnlex partial seizures (formerly known as  psychomotor or tempor.al lobe seizures1 are 
often characterized by purposeless activity. While these seizures may vary greatiy from 
person to person. they tend to be consistent for each person. This is the t ~ - p e  of seizure 
most likely to be preceded by an  aura  or warning. During a seizure. a person may have a 
glassy stare, give no response or give a confused response to a qi~estion, move about 
aimlessly, make lip-smacking or chewing motions, fidget with clothes, appear drunk, 
drugged, or even psychotic. Emotional experiences, abnormalities in thinking and unusual 
sensory perceptions may also occur during a seizure, especially a t  the onset of the seizure. 
Although the person is not violent, the person may struggle or fight if restrained. \Vhiie 
there is usually no memory of the seizure, the person is often confused aftel. the seizure is 
over. A seizure will usually last one to three minutes. 

Generalized tonic-clonic seizures iformerly known as grand ma1 seizures! are convulsive 
seizures that affect the entire body. There is usually no aura  or warning prior to the onset 
of a seizure. The person may cry out a s  air rushes out of the person's lungs. The person 
falls and becomes unconscious; the body stiffens, then the muscles begin to alternate periods 
of spasm and relaxation with jerking motions. The person may bite the person's tongue. 
Breathing is labored or jerky and stops completely a t  times: a pale or bluish complt. =mn 
may develop if this occurs. Loss of urine or stool [nay also occur. Lpon regaining 
consciousness, the person is usually confwed or sleepy and may experience fktigue, 
headache, speech difficulty, or weakness of an arm or kg. Some persons may sieep ibr 
several hours following a seizure. .A seizure will usually last one to three micutcs. 

Absence seizures rformeriy known as petit ma1 seizures; are characteiked by a brief loss O F  
consciousness (from one to ten secondsi during which thwe -.ay be staring, eye hiiokingz. or 
mild facial twitching. No aura or warning is associated with tnis type of seizure. The 
person usually maintains posture and does not fall. This type of seizure is niost common in 
children and is frequently missed because the seizure is so brief and subtle. A cnild may 
experience several hundred seizures in a day. A!though the seizures often stop before 
adulthood, they sometimes change to generalized tonic-clonic seizures. 
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;\tonic seizures (formerly known as  drop attacks) a re  characterized by sudden collapses and  
falls. After. ten seconds to one minute; the person recovers, regains consciousness, and can  
stand and walk again. 

Mvoclonic seizures are characterized by sudden, brief, massive muscle jerks that  m a y  
involve the whole body or past of the body. The person may spill what the person w a s  
holding or fall off a chair. 

Infantile svasms are  characterized by clusters of quick: sudden movements that  s t a r t  
between three months and two years of age. If the child is sitting up: the child's head will 
fall forward, and the child's a rms will flex ibrward. If the child is lying down, the child's 
knees will be drawn up with the child's a rms and head flexed forward a s  if reaching ibr 
support. 

"Epilepsy-Medical Aspects", Pamphlet developed by Epilepsy Education. University of 
Minnesota, in cooperation with 41INCEP Epilepsy C x e ,  PA. (Minnesota: University of 
Minnesota, 1979)(Distributed by the Epilepsy Foundation of .America and the Epilepsy 
Foundation of Hawaii), 6 pp. 

"Seizure Recognition and First Aid". Pamphlet developed by the Epilepsy Foundation of 
America tblaryiand: 1 9 8 P i t D i ~ i b u t e d  by the Epilepsy Foundation of America and the 
Epilepsy Foundation of Hawaii!. 7 pp. 

8. "Serves". The New Enc~c iooaekBr i t ann ica -  note 5 

9. American Medical .4ssociation, Drug Evaluations, suvi.a note 3: "Nerves", The New 
Encvclo~aedia Rritannica, suol.a note 5. 

10. American Medical Association. Drug Evaluations, note 3. p. 171 

According to the American Zledical Association: 

Seizures are caused by hyperexcitable neurons. In experimental models, 
localized hypoxia La deficiency of oxygen! or cooling, interference with utilization of 
substrate, alteration of ion permeability, or the ~opicol appiicacion of certain 
chemicals to the brain leg, cobalt, penici!lin, alumina gel) may cause sudden rocal 
hyperexcitahilit~i and electrical discharge .... 

... Many antiepileptic drugs prevent the spread of neural excitation rather than 
suppressing the focus of discharge itself, and normal excitability is generally 
unaffected by doses that  modify idiopathic and electricdiy or chemically induced 
local or systemic hyperexcitability. Thereforel the phrase, neuronal membrane 
stabilizing effect, often is used to describe the overall action of  the mtiepiicptic 
drugs. 

.American Medical Association, Dru-  evaluation^, note 3, pp. 169 and IT i  

11. American 32edica1 Association. &u&vaiuations, s u m  tloie :3. pp.  176- 177. 

12. .American Medical Association: Drug Evniuahrr, cw note t i ,  pp. i77-178 

The term "haif-life" means "the length of time ;.equii.ed foi. the ct)ricerit;.;rt:on of the chemical 
in the body, determined a t  a given point in time, to be reduced by half. 11. Alice Ottoboni. 
The Dose &fakes the Poison C d i i o m i x  Vlncerite Hooks. 1984i, p. 102. 

13 .  "Nerves", The New Encvclo~aedia Br i tannia .  s u ~ r . 3  note 5 ,  853 

14. Rosalind Wagner, Teleuhone interview. note 5 
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Curtis Klaassen and John Doail. "Evaluation of Safety: Toxicologic Evaluation" in .John 
Douil and others, eds. Casarett  and Douli's Toxicoloev: The Basic Science of Poisons. 2nd 
ed. !New York: Macmiilan Publishing Co., inc., 19801. p. i5. 

Sensitization to a chemical involws the creation of n t o i e  by the body's immuino 
systems in response to a n  antigen. Antigens are formed by the combination of the chemical 
. a n  allergen: and a n  endogenous (originating from within the body. protein. Usually. -11 

least one to two weeks are  required for the synthesis of significant amounts of antibodies. 
Subsequent exposure to the chemical or one similar to it. even in amounts very m x h  
smaller than the original sensitizing dose or doses, r-esulcs in an antigen-antibody interaction 
which, in turn, provokes che manifkstations typically associated with m aiiergic reaction. 
Sensitization is distinguishable from irritation. which it can mimic, par t ic~~lar ly  when the 
skin is involved. Although irritation and sensitization can result in skin inflammation, 
irritation is a purely local phenomenon whei-ens sensitization is a systemic condition. 
Irritants can produce the same symptoms as  aliergens if  contacted o r  inhaled: only a 
physician can determine if symptoms are allergic in nature. C u r * -  .la Kiaassen and John 
Doull, "Eva!uation of Safety: Toxicologic Evaluation" in John Doiill and others rds. 
Casarett  and Doull's Toxicolom: The Basic Science of Poiso= 2nd &. ,,New York: 
MacMillan Pnblishing Co., Inc., 19801, p. 15; M. Alice Ottoboni. The Dose Makes the 
Poison, supra note 12. o. 27 .  

Curtis Klaassen "Princiwles of Toxicoloicv", in .%lfi.ed Goodman Gilman and others eds. 
Goodman and Gilman's The Pharmacolo&cal Basis of Thergueutics. 6th ed. C4ew York: 
Maemillan Pubiishing Co.. Inc.. 1980i, p. 160.1. 

Simply stated. a n  individual's response to a chemical is a function of the dose received: 
response increases a s  dose increases. Hypersensitivity or hypetweactivity involves xi 

individual response that  is greater than the response p id ic ted  by the dose-response c u i ~ c  
for that  chemical. Overly simplified, a "doe-response curve" is a graphic representation of 
the relationship between che dose of a chemical adminiscored and the effect produced in a 
population of "normal" individuals. 

Klaassen and Douli, note 17. 

Klaassen and Doull. supr.a note 17. 

A reaction that  is not addressed by the Bureau in this study, hut warrants a brief 
explanation, is chemical idiosyncr-asy. "Chemical idiosyncr:isy" is: 

[A] genetically determined abnormal reactivity to ,i chemicaLicitation deleted] The 
response observed is quaiitarive!y similar to that observed in ail individuals but may 
take the form of extreme sensitivity to low doses or extreme insensitivity to high 
doses of a chemical. 

Klaassen and Doull, note 1'7. 

U.S., Department of Health and Human Ser:.icrs. Food :1rd Drug .Administration. "Report 
by the Bioequivalence Task Force on Recommendation from the Bioequivalence Hearing 
Conducted by the Fcod and Drug Administration, September 29 - October- 1, l%6" 
l?rlaryland: Dockets Management Office, .January iYS81ihereinai'tei. cited a s  "Task For-ce 
Report"', p. 21. 

U.S., Department of Health and Human Set-vices. "Task Force Report". note 23. 

As discussed in Chapter 2: "pharmaceutical equivalents" x e  "drug products that  contain 
identical amounts of the identical ~ c t i v e  drug ingredient, i,e.. the same s t   salt: or ester of 
the same therapeutic moiety. in idertic:li dosage f,~i.ms. h t  not neces$&containii:r the 
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CHAPTER 9 

Analyses 

Drug Product Selection Board 

As previously discussed in Chapter 6, the decision of the Drug Product Selection 
Board to "continue to allow the substitution of generic counterparts for Depakene, Dilantin, 
Mysoline, and Tegretol, under chapter 328, part Vl [Hawaii Revised Statures]," was  ultimately 
based on the fact that "by statute, both a physician andlor patient is able to control the 
specific brand of medication shelhe  desires." The Board went on to state that:' 

Because it  [ t h e  Board] r e c o g n i z e s  t h e  p o t e n t i a l  probiems o f  
s w i t c h i n g  a n t i - c o n v u l s a n t s  from one brand t o  a c o t h e r ,  and b e c a m e  
a n t i - c o n v u l s a n t  d r u g s  p o s s e s s  an  ex t remely  narrow t h e r a p e u t i c  
r ange ,  t h e  board r e a l i z e s  t h a t  c o n s t a n t  s u p e r v i s i o n  and c o n t r o l  o f  
a  p a t i e n t ' s  med ica t ion  and its manufacturer  a r e  i m p e r a t i v e .  

As also discussed in Chapter 6, the  Anticonvuisant Subcommittee of the Drilg Product 
Selection Board stated the f o l l o w ~ n g ~ ~  

... There  a r e  d rugs  t h a t  shouLd n o t  be s u b s t i t u t e d  because  they  a r e  
n o t  b i o e q u i v a l e n t ,  b u t  it is t h e  p h y s i c i a n ' s  r e s p o n s i b i l i t y  G O  

become educa ted  concern ing  t h e s e  d r u g s .  

In contrast, the FDA has  stated:3 

FDA c o n s i d e r s  drug p r o d u c t s  t o  be t h e r a p e u t i c a l l y  e q u i v a l e n t  i f  
they meet t h e  c r i t e r i a  o u t l i n e d  above,  even though they  may d i f f e r  
i n  c e r t a i n  o t h e r  c h a r a c t e r i s t i c s  such as s h a p e ,  s c o r i n g  
c o n f i g u r a t i o n ,  packaging, e x c i p i e n t s  ( i n c i u d i n g  c o l o r s ,  f l a v o r s ,  
p r e s e r v a t i v e s i ,  e x p i r a t i o n  t ime  and minor a s p e c t s  o f  l a b e l i n g  
( e . g . ,  t h e  p r e s e n c e  o f  s p e c i f i c  pharmacokinet ic  i n f o r m a t i o n ) .  ,&en 
such d i f f e r e n c e s  a r e  impor tan t  i n  t h e  c a r e  o f  a  p a r t i c u l a r  p a t i e n t ,  
i t  may be a p p r o p r i a t e  f o r  t h e  p r e s c r i b i n g  phys ic ian  t o  r e q u i r e  t h a t  
a p a r t i c u l a r  brand be d i spensed  a s  a  medical  n e c e s s i t y .  With t h i s  
l i m i t a t i o n ,  however, FDA b e i i e v e s  t h a t  p r o d u c t s  c l a s s i f i e d  as 
t h e r a p e u t i c a i l y  e q u i v a l e n t  can be s u b s t i t u t e d  w i t h  t h e  Pill 
e x p e c t a t i o n  t h a t  t h e  s u b s t i t u t e d  p roduc t  w i l l  produce t h e  same 
c l i n i c a l  e f f e c t  as t h e  p r e s c r i b e d  p roduc t  [ernpnasis a d d e d ] .  

. . .  EvaZuat icns  o f  t h e r a p e u t i c  e q u i v a l e z c e  f c r  p r e s c r i p t i o n  d rugs  
a r e  cased  on s c i e n t i f i c  and medical  e v a l n a t i o n s  by F3A. P r o d u c t s  
e v a l u a t e d  a s  t h e r a o e u t i c a l l v  e q u i v a l e n t  can be e x p e c t e d ,  i n  t h e  
judgment o f  t h e  FCA, t o  have e q u i v a l e n t  c l i n i c a l  e f f e c t  and no 
d i f f e r e c c e  i n  t h e i r  p o t e n t i a l  f o r  a d v e r s e  e f f e c t s  when used under 
t h e  c o n d i t i o n s  o f  t h e i r  l a b e l i n g  [ernpbasis a d d e d ] .  !-lowever, t n e s e  
p r o d u c t s  may d i f f e r  i n  o t h e r  c h a r a c t e r i s t i c s  such a s  s h a p e ,  s c o r i n g  
c o n f i g u r a t i o n !  paciiagicg,  e x c i p i e n t s  ( i n c i i i d i n g  c o l o r s ,  f h v o r s ,  
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p reserva t ives) ,  e x p i r a t i o n  t ime, and, i n  some instances, l a b e l i n g .  
I f  products w i t h  such d i f f e rences  a r e  s u b s t i t u t e d  f o r  each o the r ,  
there i s  a p o t e n t i a l  f o r  p a t i e n t  confusion due t o  d i f f e rences  i n  
co lo r  o r  shape o f  t ab le t s ,  i n a b i l i t y  t o  p rov ide  a g iven dose us ing 
a p a r t i a l  t a b l e t  i f  the proper scor ing  con f i gu ra t i on  i s  not  
ava i l ab le ,  o r  l e s s  p a t i e n t  acceptance o f  c e r t a i n  products because 
o f  f l a v o r .  There may a l s o  be b e t t e r  s t a b i l i t y  o f  one product  over 
another under adverse cond i t i ons  o f  storage, a l i e r g i c  reac t i ons  i n  
r a r e  cases due t o  a c o l o r i n g  o r  a p reserva t ive  i ng red ien t ,  as w e l l  
as d i f f e rences  i n  cos t  t o  the p a t i e n t .  

FDA eva lua t ion  o f  therapeut ic  eqi i ivalence i n  no way r e l i e v e s  
prac t i ' i oners  of t h e i r  p ro fess iona l  r e s p o n s i b i l i t i e s  i n  p resc r ib ing  
and d ispensing such products w i t h  due care and w i t h  appropr ia te  
in fo rmat ion  t o  i n d i v i d u a l  pa t i en ts .  I n  those c i r c u n s t a k . ? ~  where 
the c h a r a c t e r i s t i c s  o f  a s p e c i f i c  product ,  o ther  than i t s  a c t i v e  
ingred ien t ,  a re  important i n  the therapy o f  a p a r t i c u l a r  pa t i en t ,  
the phys i c ian ' s  s p e c i f i c a t i o n  o f  t h a t  produc: i s  appropr ia te  
[emphasis added]. Pharmacists m s t  a i so  be f a m i l i a r  w i t h  the 
e x p i r a t i o n  dates and l a b e l i n g  d i r e c t i o n s  fo r  storage of the 
d i f f e r e n t  products, p a r t i c u l a r l y  for  r e c o n s t i t u t e d  products, t o  
assure t h a t  p a t i e n t s  a re  p rope r l y  advised when one product i s  
subs t i t u ted  for  another. 

Two different conclusions can be drawn from the statements of the Drug Product 
Selection Board and the FDA. The conclusion that can be drawn from the FDA's statements 
is that anticonvulsant drug products evaluated as therapeutically equivalent can be expected 
to have equivalent clinical effect and no difference in their potential for adverse effects when 
used under the conditions of their labeling. According to the FDA, no adjunctive monitoring4 
of a patient's medication should be required following the substitution o i  one therapeutically 
equivalent drug product for another.5 The conclusion that can be drawn from the Board's 
statements is that anticonvulsant drua oroducts evaluated as theraaeuticallv eouivalent can 
be expected to have equivalent clinical 'effect and no difference in their potintiai for adverse 
effects when used under the conditions of their labeling and accompanied by the retitration of 
a patient's medication. 

According to Rneivin Kumasaka, Chairperson of the Drug Product Selection Board, 
Nadine Bruce, Chairperson of the Anticonvulsant Subcommittee of the Drug Product 
Selection Board, and Jordan Popper, Chairperson of the Professional Advisory Board of the 
Epilepsy Foundation of Hawaii, persons with epilepsy can be properly titrated and maintained 
on generic or brand-name anticonvulsant drug products with good results. According to 
Kumasaka, Bruce, and Popper, problems associated with toxic or subtherapeutic doses of 
anticonvuisant drugs can arise when patients are indiscriminately switched fiom one 
anticonvulsant drug product to another (i.e., from one manufacturer's product to another) 
without being retitrated on the ~~~~~~~~~~~~rug ~ roduc t .  The Therapeutics and Technology 
Assessment Subcommittee of the American Academy of Neurology expressed similar 
concerns with respect to the anticonvulsant drugs phenytoin (Dilantin) and Carbamazepine 
(TegretoI).s 

Assuming that differences in drug product characteristics such as shape, scoring 
configuration, packaging, excipients (including colors, fiavors, preservatives), expiration time 
and minor aspects of labeling (9, the presence of specific pharmacokinetic information) are 
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not important in the care of a particular patient. the following question is one to be properly 
addressed oy the Legislature: "Which policy should the Drug Product Selection Board adhere 
to when evaluating the therapeutic equ'valence of anriconvulsant drug products and drug 
products in other therapeutic classes?" Should the policy be one of requiring therapeuticaliy 
equivaient drug products to have equivalent clinical effect and no difference in their potential 
for adverse effects when used under rhe conditions of their labeling? In !he a!ternative, 
should the policy require therapeutically equivaient drug produc:s to have equivalent c~inical 
effect and no difference in their potential for adverse effects wher dsed under the conditions 
of their labeling and accompanied by adjunctive monitoring of a patient's medication? The 
Bureau believes that it is this apparent difference, and not the advisability of removing 
ant;convuisant drug products from the State's drug formulary of equivalent drug products, 
wh~ch  should be addressed through legislative action. 

If the policy is to require tnerapeuticaily equivalent drug products to have equivalent 
clinical effect and no difference in their potential for adverse effects when used under the 
conditions of their labeling, then the expectation of physicians. pharmacists, an0 patients 
should be that adjunctive monitoring of :he patient's medication following generic drug 
substitution is not necessary. If, however, the policy is to require therapeutically equivalent 
drug products t rhave  equivalent clinical effect and no difference in their potentiai for adverse 
effects when used under the conditions of their labeling and accompanied by adjunctive 
monitoring of the patient's medication, then the expectation of physicians, pharmacists, and 
~a t i en ts  should be that adiunctive monitorino of the oatient's med~cation followino aeneric - ., - 
drug substitution may be necessary depending on the drug product beng substituted. 

Both the Department of Health7 and the Hawaii Medical  association^ have expresseci 
strong reservations about the Legislature removing drug products from the State's drug 
formulary of equivalenr drug products to address the specific concerns of groups such as the 
Epilepsy Foundation of Hawaii. Therapeutic equivalence evaluations. it is argued, are 
scientific judgments based upon evidence (albeit somewhat controversial), while generic drug 
substitution involves social and economic policies intended to reduce the cast of drugs to 
consumers. 

With respect to the question of which policy controls or should control the statutes 
appear to be silent on the 'ssue, they only state that 9 

. . .  The formulary s k a l l  l i s t  a l l  drug products t h a t  the Commissioner 
o f  Food and Crugs, Uni ted States Food and Crug Adn in i s t ra t i on ,  nas 
approved as safe and e f f e c t i v e  and has determi led co be 
t h e r a p e ~ t i c a l i y  equ iva len t .  The formulary may i i s t  a d d i t i o n a l  drug 
products t h a t  a re  determized by the board t o  meet reqi i rements 
adequate t o  assure product q u a l i t y  and t h e r a p e u ~ i c  fq~ i i va lence .  
The formuiary may de le te  appro.~ed drugs ;pan a f i n d i n g  fba t  prcduct  
q u a l i t y  o r  sheraceucic eqaivaiezcy or  bioequi.;alezcy, as 
appropr iate,  i s  no t  adequately assured. 

The slanding and conierence committee reports tba? recorded the enacimenr cf :be 
statute which created the State's drug formu1a:y of equivalent d u g  products were 
in~concIu~ive.~0 Although it would appear that some of the potantial problems caused by the 
substitdtion of one therapeutically equivale-t anticonvulsant drug oroduc: for another could be 
averred by restricting generic drug substitution when prescriptions were refilled, such a 
restriction would run contrary to the concepts of "bioequivalence'~ and "therapeutic 
equiva!enceW, as articulated by the FDA in the "Orange Book"." The establishment of 
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restrictions on the refilling of certaln prescriptions, whether through expressed written 
instructions or the creation of another formulary, would be tantamount :o a statement that 
certain multiple-source drug products on the State's drug formulary of equivalent drug 
products were not, in fact, "substitutable". 

If the dismissal of this seemingly fatai contradiction can be rationalized. then the 
Bureau believes that this dispute can be resolved by establishing restrictions on the refilling of 
pescriptions. These restriciions should include the following elements: 

(1) A pharmacisi refilling a prescription must dispense the same drug product that 
was previously used to fill or refill the prescription if the phrase "do i?ot 
substitute" or "brand medically necessary" has been hand written on the 
prescription; switching manufacturers is not permitted if substitution has been 
prohibited; 

(2) To prohibit substitution ( e  the switching of manufacturers) when a 
prescription is refilled, the F s c r i b e r  (a, a physician) must hand write the 
phrase "do not substitute" 3r "brand medically necessary". With respect to a 
prescription written for a brand-name drug product, this means that only the 
brand-name drug product can be used to refi!l the prescription. With respect to 
a prescription written "generically". i.e., without reference to a proprietary 
name or specific manufacturer, this =ans that all subsequent prescriptions 
must be refilled using the same manufacturer of the drug product that was 
initially dispensed: 

(3) A pharmacist must indicate on the label of the container in which the drug 
product is sold to the consumer: 

(a) The manufacturer of the drug product d,spensed; and 

(b) The fact that subst~tution Pas Deen prohibited when refilling the 
prescription, 

and 

(4) If a pharmacist is unable to refill a prescription using the same manufacturer of 
the drug product that was previously dispensed, then the pharmacist must 
obtain permission from the prescriber to substitute or refuse to refill the 
prescription. 

i t  a separate, additionai formulary were created for the purpose of dentifying those 
drug products that could not be substituted when a prescription was refilled, then there would 
be no need for a prescriber to nand write the pkfase "do not subst~ture" or "brand medically 
necessary" except where Medicaid prescriptions were concernsd. in additon, there would be 
no need for a pharmacist to indicate the :act that substltut;cn was prohtbited when refilling the 
prescription. A prescriber would, nowever, have to hand wrc!e rnstructions to the effect that 
substitution was permitted if, in fact, the prescriber wished to permi! substctution when the 
prescription was refilled. 
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Two-line Prescription Pad Format 

As previously discussed in Chapter 3. a prescriber must write the phrase "do not 
substitute" to prohibit generic drug substitution on a written prescription. The phrase cannot 
be preprinted or stamped on the prescription pad. Likewise, a prescriber or an authorized 
employee of the prescriber must orally order "do not substitute" to prohibit generic drug 
substitution on a prescription that is ordered orally.12 

Both the Hawaii Medical Association and :he Drug Product Selection Board indicated 
an interest in adopting a two-signature prescription pad format where a prescriber wouid sign 
one line on the prescription pad to prohibit generic drug substitution and another to permit 
it.l3 The Hawaii Medical Association favors a two-signature prescription pad format over the 
present prescription pad format since it does not require a prqscriber to write the phrase "do 
not substitute" to prohibit generic drug substitution on written prescriptions. Convenience 
and recognizing the principal role of rhe physician in matters of patient care are the primary 
reasons cited by the Hawaii Medical Association for a two-signature prescription pad format. 
The Drug Product Selection Board's interest in the two-signature prescription pad format 
represents an attempt to reach a compromise with the Epilepsy Foundation of Hawaii over the 
removal of the anticonvulsant drugs from the State's drug formulary of equivalent drug 
products. 

While a two-signature prescription pad format would relieve prescribers from having to 
write the phrase "do not substitute" to prohibit generic drug substitution on written 
prescriptions, it would not relieve prescribers from having to write the phrase "brand medically 
necessary" to meet federal Medicaid requirements. According to the U.S. Department of 
Health and Human Services,14 the phrase "brand medically necessary" or "medically 
necessary" must be written in the prescriber's own hand to be valid. The phrase cannot be 
preprinted or stamped on the prescription pad, nor can it abbreviated. As previously 
discussed in Chapter 7, where state and federal Medicaid requirements differ, it is the federal 
requirement that takes precedence. 

While a two-signature prescription pad format would alleviate prescribers from having 
to write the phrases "do not substitute" - and "brand medically necessary" to meet state and 
federal requirements when prohibiting generic drug substitution on prescriptions written for 
Medicaid patients, the same result can be obtained by amending the State's generic drug 
substitution law to permit prescribers to write either "do not substitute" or "brand medically 
necessary" to prohibit generic drug substitution on written prescriptions. Of the arguments 
advanced in favor of a two-signature prescription pad format, none is more.compeiling than 
recognizing the principal role of the prescriber in matters of patient care. The FDA has stated 
that "[tlhe judgment is not FDA's as to whether different drug prodccts are substitutable or 
interchangeable for use by a particular patient: rather; it rests with practitioners who, in 
prescribing and dispensing drug products, can take into consideration the unique 
characteristics, needs, or problems of individual patients".': 

If prescribers are u!timately respons~be for the drug products dispensed to their 
patients, should the - onus be on the prescriber to write the phrase "do not substitute" to 
prohib!t generic drug substitution, or should tne prescriber have the right to permit or prohibit 
generic drug substitution by signing one of two preprinted signature lines on a prescription 
pad??6 

Arguably, i f  a prescriber 1s ultimately responsibie for the drug products dispensed to 
the prescriber's patients, then !he prescriber should have the ultimaie authority to either 
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permit or prohibit generic drug substitution. The choice of a two-signature prescription pad 
represents the "middle ground" between an~isubstitution legislation, where generic drug 
substitution is prohibited unless otherwise noted, and prosubstitution legislation, where 
generic drug substitution is permitted unless otherwise noted. 

Unlike those decisions regarding the bioavailability, bioequivalence, and therapeutic 
equivalence of multiple-source drug products, tne cho~ce of prescription pad formats is a 
decision that should be made by the Legislature and not left the Drug Product Selection 
Board. 

The Bureau believes that convenience, by itseif, does not warrant the adoption of a 
two-signature prescription pad format. Rather, the Bureau believes that a two-signature 
prescription pad format would be warranted if  it were being adopted to preclude charges of 
negligence arising out of acts of omission. For example, in the State of Ohio:" 

(D) The f a i l u r e  o f  a p rescr iber  t o  r e s t r i c t  a p r e s c r i p t i o n  by 
spec i f y i ng  "dispense as w r i t t e n , "  o r  "D.A.W.," pursuant t o  d i v i s i o n  
(A)(I) o f  t h i s  sec t i on  s h a l l  n o t  c o n s t i t u t e  evidence o f  the 
p r e s c r i b e r ' s  negl igence uniess the p resc r ibe r  had reasoaable cause 
t o  be l i eve  t h a t  the h e a l t h  c o n d i t i o n  o f  the p a t i e n t  f o r  whom the  
drug was intended warranted the p r e s c r i p t i o n  o f  a spec i f i c  brand 
name drug and no o the r .  No i i censed  p resc r ibe r  s h a l l  be l i a b l e  fo r  
c i v i l  damages o r  i n  any c r i m i n a l  prosecut ion a r i s i n g  from the  
interchange o f  a g e n e r i c a l l y  equ iva len t  drug fo r  a prescr ibed brand 
name drug by a pharmacist, unless the  prescr ibed brand name drug 
would have reasonabiy caused the same ioss ,  damage, i n j u r y ,  o r  
death. 

An advantage of a two-signature prescription pad format is that it would preclude 
charges of negligence arising out of acts of omission since a prescriber would have to sign 
one of the two preprinted lines on the prescription pad to make the prescription valid, i.e., the 
prescriber signs either on the line that prohibits generic drug substitution or on the I K  that 
permits generic drug substitution, but not both. The Bureau notes, however, that a two- 
signature prescription pad format would not necessarily preclude charges of negligence 
arising out of acts of commission, i.e., signing the line that permits generic drug substitution 
when, in fact, the prescriber i n t e n d z t o  sign the line that prohibits generic drug substitution. 
Again, the same results (i.e., protecting prescribers from charges of negligence arising out of 
acts of omission) could beobtained by amending the State's generic drug substitution law to 
protect prescribers from these charges unless the prescriber had reasonable cause to beiieve 
that the health condition of the patient for whom the drug product was intended warranted the 
dispensing of a brand-name drug product and not a therapeutically equivalent generic drug 
product. The adoption of a two-signature prescription pad format would not be necessary to 
provide prescribers with this kind of protection if, :n fact, it were needed. 

The Bureau believes that the most compelling reason for not adopting a two-line 
prescription pad format is that "[a] very low percentage of prescriptions include prohibition of 
substitution with explicit hacdwritten instructions such as 'D.A.W.' [Dispense As Written] or 
'N.S.' [No Substitution]; however, two-signature line metnods result in substantial prohibition 
of s ~ b s t i t u t i o n " . ~ ~  

It follows logically that the more often prescribers prohibit generic drug substitution, 
the fewer opportunities pharmacists have to practice generic drug substitution. Assuming 
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that the amount of generic prescribing (i.e., prescribing without specifying a proprietary name 
or manufacturer) remains constant asTrescribers proh~bit generic drug substituticn with 
increasing frequency, totai cost-savings due to generic drdg use would a e ~ r e a s e . ~ ~  

The Bureau believes that the relevant policy-reiared issues that warrant further 
consideration by the Legisiature at this time are: 

(1) Whether or not recognizing the principal role of a prescriber in matters of 
patient care is sufficient reason for adopt~ng a two-signature prescription pad 
format. if not. then: 

(2 )  Whether or not the State's generic drug substitution law should be amended to 
permit prescribers to write either "do not substitute" or "brand meaically 
necessary" to prohibit generic d r ~ g  substitution on written prescriptions; and 

(3) Whether or not the State's generic drug substitution iaw should be amended to 
protect prescribers from charges of negiigence arising out of acts of omission, 
unless the prescriber had reasonabie cause to believe that the health condition 
of the patient for vJhOm the drug product was intended warranted the 
dispensing of a brand-name drug product and not a therape~ticaliy equivalent 
generic drug product. 

The Bureau believes that amending the State's generic drug substitution law for the 
convenience of prescribers is not warranted at this time, and tnat amending the State's 
generic drug substitution law to reach a compromise with a particuiar group would be 1 1 1 -  
advised as public policy. 

Allergies 

As previously discussed in Chapier 8. allergic reactions are not usualiy dose- 
dependent; therefore, a iack of bioavaiiability, bioequivalence, or therapeutic equivalence 
between two or more multiple-source drug products is not iikeiy to precipitate the onset of this 
potentially life-threatening condition. Although aliergic reactions can be precipitated by 
chemicals that are structurally dissirniiar (i.e., not structurally identicai). allergic reactions 
precipitated by generic drug substitution woTd most likely be caused by inactive ingredients 
in the drug products that were substituted for the drug products prescribed, and not the active 
ingredients in either drug product. As previcusly discussed in Chapter 2. pharmaceut:cal 
equivalents do not necessarily contam the same inactive ingredients. 

Allergic reactions can be very rare or very common depending on :he ailerge-, 
invoived. As pointed out by M. A!ice O t t ~ b c n i : ' ~  

I t  i s  probable t h a t  any chemical i s  capable o f  cadsing a. 
a l l e r g i c  reac t i on  i n  some r a r e  i n d i ~ i d u a i  somewhere i n  the world. 
b i t  there are  some chemicals t h a t  cause s e n s i t i z a t i o c  i n  a 
s i g n i f i c a c t  p o r t i o n  of the people w i t n  mom they come i n  c a r t a c t .  
Exmpies  o f  such substances a r e  po i i ens  of a i l  v a r i e t i e s .  epoxy 
r e s i n  components, o r r i s  r o o t ,  and Cormaldekyde. O r r i s  rooc was 
used many years ago 3s a base For face pohder u n t i l  i t s  a l l e r g e n i c  
p rope r t i es  were recognized. For~a idehyde has long Seen recognized 
as a s e n s i t i z e r  i n  occupat ional  s e t t i n g s ,  bu; i t  ~ 2 s  n o t  kcowc t h a t  
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the general  p u b l i c  had aLy s i g n i f i c a n t  exposure t o  fo rmidehyde 
u n t i l  i t s  r e l a t i v e l y  recent  i d e n t i f i c a t i o n  as a component of indoor 
a i r  p o i l u c i o n  .... 
As pointed in the report of the FDA's Bioequ~vaience Task Force:*l 

... The p o t e n t i a l  f o r  adverse reac t i on  from so-ca l led  i n a c t i v e  
exc ip ien ts  i s  r a r e  [ c i t a t i o n  de lesed j .  

The Tasic Force agrees t h a t  the r a r e  incidence o f  a l l e r g i e s  and 
t o x i c i t y  t o  exc ip ien ts  may pose a proble-i f o r  a few 3aciencs. 
In format ion on exc ip ien ts  f o r  a l l  drug prodccts is  c u r r e n t i y  being 
addressed by the  Pharmaceutical Manufacturers Associat ion ( P M A )  and 
the P rop r ie ta ry  Associat ion ( P A )  w i t h  t h e i r  vo lun tary  l a b e l i n g  
gu ide l i nes  and t h i s  in fo rmat ion  w i l l  he lp  enable p a t i e n t s  t o  be 
a l e r t e d  t o  an a i l e r g e n i c  p o t e n t i a l .  

Because allergic and other toxic reactions to inactive excipients or inactive ingredients 
are reportedly rare, and because allergic reactions are not usually dose-dependent or 
necessarily chemical-spec~fic, the Bureau believes that the risks posed by allergic and other 
toxic reactions should be handled on an individual. case-by-case, basis. For example. the 
Bureau believes that the drug industry's voluntary labeling to help alert patients to 
the potential of allergic reactions should be integratad with the State's generic drug 
substitution law since pharmacists, ana not their patients, ultimately seiect the therapeuticaliy 
equivalent generic drug products to be substituted for the brand-name drug products 
prescribed. 

A pharmacist in the State of New Jersey. with the permission of the prescriber, is 
required to substitute a therapeutically equivalent drug product for the drug product 
prescribed if "the pharmacist's patient profile record discloses drug sensitivity, ailergies or 
adverse reactions to the drug product p r e s c r ~ b e d " . ~ ~  Utilizing the concept of patient profile 
records, it would appear that integration of the drug industry's voluntary iabeling program and 
!he State's generic drug substitution law can be accompiished if, at the very minimum, 
pharmacists are permitted to refuse to substitute when the pharmacist's patient profile record 
discloses the potential for an allergic or other adverse reaction to an inactive ingredient in the 
therapeutically equivalent generic drug product to be substituted for the brand-name driig 
product prescribed. 

If one accepts a pharmacist's decis~on to refuse to subs:itute in the foregoing situation 
as a prudent exercise in professional judgment. then one must ask: "Should a pharmacist be 
permitted to refuse to subsitlute on/y in situations where the pharmacist's patient profile 
record discloses the potentiai for an a'iergic or o t t w  adverse reactlor to  an mactive mgreaien! 
in the therapeuticaliy equivaient generic drug oroduct to be substituted for the brand-name 
drug product prescribed?" if the answer to tne foregoing is "no". thec cne must next ask: 
"Shouid a pharmacist be permitted to refuse to subst~tuta under other c!rcsms;acces i f  in the 
oharmacist's prcfessional judgment, generic drug substitution is not in the best interest sf the 
consumer?" 

The Bureau notes thai gereric drug s u b ~ l ~ i t i o n  may not oe in :he best interest of a 
ccnsumer or a pharmacist i f  the pharmacist and the ,consumer ace inab!e !o effectivaiy 
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communicate with one another. If a pharmacist and a consumer cannot effectively 
communicate with one another, how does the pharmacist obtain an informed consent to 
substitute? Effective communication would seem to be a prerequisite to informed consent. 
The Bureau notes that pharmacists are not fluent in ail languages, whether written, spoken, or 
signed, and that there are a substantiai number of persons in Hawaii who are illiterate in 
English. In addition, the Bureau notes thar the concept of generic drug substitution may be 
totally incomprehensible and, consequentiy, unacceptable to other persons. The State's 
generic drug substitution law assumes, perhaps incorrectly, that everyone in Hawaii is either 
fluent or literate in English and capabie of comprehending the concept of therapeutic 
equivalence. 

At the very minimum, the Bureau believes that a pharmacist refusing to substitute 
should be required to: 

(1) Inform the consumer of the pharmacist's decision not to substitute, including 
an explanation of why the pharmacist is refusing to substitute; 

(2) Notify the prescriber of the pharmacist's decision not to substitute, including an 
explanation of why the pharmacist refused to substitute; 

(3) Keep a separate record of the pharmacist's decisions not to substitute, 
including an explanation of why the pharmacist refused to substitute, and to 
make this record availabie for inspection by the Drug Product Selection Board 
or the Department of Health; and 

(4) Make per~odlc reports to the Drug Product Selection Board or the Depacment 
of Health concerning the pharmacist's decisions not to substitute, as either 
may requlre 

At the very minimum, the Bureau also believes that the Drug Product Selection Board, 
in consultation with the Board of Pharmacy, should be required to: 

(1) Adopt rules to standardize recordkeeping and reporting requirements 
concerning a pharmacist's decision not to substitute; 

(2) Periodically review records or reports concerning a pharmacist's decision not to 
substitute; and 

(3)  lnform pharmacists and prescribers of changes in the State's generic drug 
subst~tut~on law and the recordkeeping and reporting requirements estabilshed 
by administrat~ve rille 

Based on the foregoing discussion, the foilowing policy question should be addressed: 
"Should a pharmacist be permitted to refuse to substitute when the pharmacist's patient 
profile record discloses the potential for an allergic or cther adverse reaction :o an ~nactive 
ingredient in the therapeuticaily equivalent generic drug product to be substituted fcr the 
brand-name drug product prescribed?" If the answer to the foregoing is "yes", then the next 
policy question to be addressed is: "Should a pharmacist be permitted to refuse to substitute 
under other circumstances if, in the pharmacist's professional jildgment, generic drug 
substitution is not in the best interest of the consumer?" 
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Admittedly, such a change in the State's generic drug substitution law may create 
conflicts between pharmacists who refuse to substitute, consumers who do not want to pay 
for higher priced brand-name drug products. prescribers who are not accepting of 
pharmacists who question their professional judgment, and third-party insurers who have 
established upper limits of payment for certain prescription reimbursements or incentive 
programs to promote generic drug substitution (a, Medicaid, the Hawaii Dental Service, and 
the Hawaii Medical Service Association). 

With respect to conflicts between pharmacists who refuse to substitute and consumers 
who do not want to pay for higher priced brand-~ame drug products, the Bureau believes that 
consumers are free to take their business to another pharmacist and will do so if the cost of 
purchasing a more expensive brand-name drug product outweighs the potential risks of 
generic drug substitution. 

With respect to conflicts between pharmacists who refuse to substitute and prescribers 
who are not accepting of pharmacists who question their professionai judgment, the Bureau 
believes that prescribers can avoid conflicts over generic drug substitution by prescribing 
"generically", or hand writing the phrase "do not substitute". As previously discussed in 
Chapter 1, drug product selection leaves the choice of the drug product dispensed (whether a 
brand-name or a generic) to the pharmacist. In the case where a prescriber hand writes the 
phrase "do not substitute", the pharmacist can either dispense the prescription as written or 
refuse to dispense the prescription if  dispensing the prescription would not be in the 
consumer's best interest. 

With respect to conflicts between consumers and pharmacists, and prlvate third-party 
insurers caused by pharmacists who refuse to substitute, the Bureau believes that it is in the 
best interest of the insurer and the pharmacist and the consumer if an allergic or other 
adverse reaction precipitated by generic drug substitution can be reasonably avoided. Private 
insurers are in a position to decide whether or not a pharmacist's decision not to substitute 
was warranted and to make exceptions to their reimbursement schedules. Piivate insurers 
are also in a position to decide which pharmacies are eligible to participate in their respective 
prescription drug programs and to disqualify participating pharmacies that abuse or misuse 
the law and mislead consumers.24 

With respect to conflicts between pharmacists who refuse to substitute and the State's 
Medicaid prescription drug program (a & third-party insurer that has established upper 
limits of payment for certain prescription reimbursements to promote generic drug 
substitution), the Bureau believes that pharmacists can avoid losses in income due to federal 
upper limits25 by informing Medicaid patients of rhe pharmacist's decision to refuse to 
substitute and instructing the patient to return to the prescriber for a prescription that 
prohibits generic drug substitution. As previously discussed in Chapter 7, the federal 
Medicaid rules require prescribers to hand write the phrase "brand medically necessary" or 
"medically necessary" to prohibit substitution. Pharmacists who insist on dispensing more 
expensive brand-name drug products in the absence of such a prohibition are reimbursed at 
the same rate as pharmacists who substitute less expensive. therapeut~cally equivalent 
generic drug products for the brand-name drug products prescribed. 
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Generic Drug Approval 

As previously discussed in Chapter 5, the Bureau believes :ha[ ieglslation which 
dupiicates the FDA's generic drug approval process should be considered in iighi of what is to 
be gained by such an endeavor. Whi!e the generic drug scandal has undouMedly rarnished 
the FDA's image and raised justifiable questions about the agency's ability to e i iect ive!~ carry 
out its appcinted duties, the Bureau does not believe that a wnolesale condemnation of the 
agency's credibiiity and competence is warranted. Unless it can be clearly 0ernonst:ated that 
the State of Hawaii is willing and able to establisn a generic drug approval process on its own, 
the Bureau does not believe that legislation which duplicates the FDA's generic drug a9proval 
process would be in the best interest of the State. 

In addition to diverting valuable resources away from other health programs, sucr a 
program, i i  understaifed or underfunded, could become the source of another generc d u g  
scandal. As previously discussed in Chapter 5, with the power and authority to regulate an 
activity comes the responsibility for appropriating and allocating the necessary resoarces to 
enable government to effectively carry out its appointed duties. In arguing the merits of this 
particular point. it may be helpful to remember that the acceptance of illegal gratuities was 
just one aspect of the generic drug scandal. The other aspects of the generic drug scandal 
appeared to be attributabie in one way or another to a lack of adequate resocrces and 
personnel. 

Cause of Action. If the ultimate goal of the Legislature is to deter iraud and deceit or 
to award reparations to persons who purchase a drag product approved ihrough fraud or 
deceit, then the Bureau recommends that the Legislature consider estaSiishing a cause of 
actionz6 to enable persons who consume a drug product approved through fraud or deceit to 
seek reparations from the company that perpetrated the fraud or deceit. At the very 
minimum, the cause of action should: 

(1) Enable persons, including third parties, to initiate an action in a circuit court 
and to seek reparations from a company without having to demonstrate that 
any material harm resulted from the consumption of the drug product; 

(2) Establish a minimum award, in addition to attorneys' fees and court costs, for 
persons who can demonstrate that they purchased the drug product, even i i  
they cannot demonstrate that any material harm resulted from the consumption 
of the drug product; 

(3) Enable persons to inltlate an action based on a f ind~ng by the FDA or the State 
of Hawa~i that a company obtained approval tor the drug product through fraud 
or deceit, and 

(4) Require a company to estabiish a r d  maintain a trust fund to icdemniiy the 
State of Hawaii against future claims wh,ch n a y  arise fVcm rhe fraud or deceit. 

Establishing suc? a cause of action may act as a deterrent to cornpar'ies tkat 
contemplate fraud or deceit by exposing them lo pctent!al!y winous litigation prec~pitated by 
many individual lawsuits. The proceeds from the judgments would be paid to the consumers 
thernse!ves, uniike a fine which would be paid to the State, and the !iabiiity of the drug 
company would increase in direct proportion to the commercial success of the product fcr 
which approval was obtained through fraud or deceit--the greater the sales. the greate: t i e  
potential liability. The estabiisnmenr of such a cause of action would also Pave the added 
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advantage of indemnifying tne State against claims for material harm resulting from the 
consumption of the drug product. 

The Board and the Hawaii Administrative Procedure Act. As previously discussed in 
Chaprer 3, the Board is presently allowed. without regard to chapter 91. Hawaii Revised 
Statutes (the Hawaii Administrative Procedure Act), to establish in the State's drug formulary 
of equivalent drug products those equivalent drug products that the Commissioner of Food 
and Drugs of the United States Food and Drug Administration, has approved as safe and 
effective and has determined to be therapeutically equivalent. Although the State's d r ~ g  
formulary ,s allowed to: 

(1) List additional druq products that are determined oy the Board to meet 
requirements adequite :o assure product quality and therapeutic equivalence 
and 

(2) Delete aporoved drug products upon a finding that product quality or 
therapeutic equivalency or b~oequivalency, as appropriate, is not adequately 
assdred. 

it is unclear whether or not these actions are also exempt from chapter 91 

Aside from the question of which Board actions are exempt from the requirements of 
chapter 91, Hawaii Revised Statutes, are the potential problems of notice and informarion to 
the public caused by that blanket exemption. While considerations of speed. efficiency, and 
convenience make it appropriate to exempt certain Board rulemaking actions regarding the 
State's drug formulary of equivalent drug products from the relatively time consuming public 
notice, public hearing, and (possibly) gubernatorial approval requirements of chapter 91, it is 
less clear what function is served by exempting these actions from the requirement of filing 
the rules in their final form in the Office of the Lieutenant Governor. 

Generally, state agency rules must be on file at the Lieutenant Governor's office in 
order to have the force and effect of law. The filing requirement provides an element of 
certainty: a particular version of the rules is either on file at the Lieutenant Governor's office 
or it is not. The fact that the Board presently files copies of the State's drug formulary of 
equivalent drug products at the Lieutenant Governor's office does not provide any certainty 
other than the existence of that particular version of the State's d T g  formulary. Because 
certain rulemaking actions regarding the State's drug formulary are completely exempt from 
chapter 91, Hawaii Revised Statutes, and hence the fiiing requirements, a more current 
version of the State's drug formulary adopted by the Board, located elsewhere, would be 
controlling whether or not anyone outside the Board knew of its existence. The Legislature 
can allow rules or changes thereto to be adopted in an expedited manner without these 
conceptual difficu!t!es by limiting exemptions from chapter 9' to exemptiow from the public 
notice, public hearing, gubernaioriai approva!, and waiting period requrrements. 

The Board presently c m d x t s  "meetings" before oec~ding whether or not to - delete 
drug products from the State's drug forrnu!ary of equivalent cirug products, (For reasons to 
be discussed in this chapter,the !isting of additional drug products not contained in the FDA's 
"Orange Book" is  present!^ a moor point.) At these meetings, interested persons are afforded 
rhe opportunity to present testimony concerning the bioavailabiiiiy, dioequivalence, and 
therapeutic equivalence of drug products. The meetings are not conducted in accordance 
with chapter 91, Hawaii Revised  statute^.^' The Senate standing commi:tee report 
accompanying the enactment that exempted certain Board actions from chapter 91 ~ndicates 
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that this exemption may have only been intended to "eliminate the requirement that public 
hearings be held when the Board is merely adopting the recommendations of rhe Federai 
Food and Drug Administration...", and that "hearings would still be held for cases in which the 
Board chooses to delete or add drugs contrary to FDA recommendations".*~ 

Because of questions regarding the extent to which the State's drug formulary of 
equivalent drug products is allowed to list additional drug products and :o delete approved 
drug products without regard to chapter 91, Hawaii Revised Statbtes, the Bureau 
recommends that the Legislature use this opportunity to: 

(1) Clarify whether or not the listing of additional drug products and the deletion of 
approved drug products is subject to chapter 91, totally exempt from chapter 
91, or exempt from the public notice and pub!ic hearing requirements cf 
chapter 91 ; and 

(2) Amend the State's generic drug substitution law to permit the Board to 
establish in the State's drug formulary those drug products that the 
Commissioner of Food and Drugs has approved as safe and effective and has 
determined to be therapeutically equivalent, without regard to the pbblic notice. 
public hearing, and gubernatorial approval requirements of chapter 91, rather 
than exempting the Board from all the requirements of chapter 91. To avoid 
untimely delays in the implementation and enforcement of these amendments 
to the State's drug formulary, the Bureau recommends that the Legislature 
permit the amendments to become effective immediately upon filing with the 
Office of the Lieutenant Governor without the need for gubernatorial approval. 

Federal Inaction. The Bureau believes that if the Drug Product Selection Board 
continues to list in the State's drug formulary of equivalent drug producrs only those drug 
products contained in the FDA's "Orange Book", then there may be no need for legislation 
that provides for "the removal of pharmaceutical companies from the State Drug Formularies, 
where approval from the FDA has been obtained improperly, until the safety and effectiveness 
of their generic drug products can be proven".29 Assuming that the FDA would take prompt 
action to remove these pharmaceutical companies from rhe "Orange Book" as soon as the 
pharmaceutical companies admitted their guilt or were found guilty in administrative hearings, 
it is unclear what, i f  anything, this legislation would accomplish. 

If the Legislature is concerned that the FDA may fail to take prompt action to remove 
these pharmaceutical companies or their drug products from the "Orange BOOK" once the 
pharmaceutical companies admit their guilt or are found guilty in administrative hearings, the 
Bureau recommends that the Drug Product Selection Board be allowed to remove improperly 
approved ( ie . ,  approved through fraud or deceit) drug products frcm the State's drug 
formulary oEquivalent drug products without regard to the public notice. public hearing, and 
gubernatcrial approval requiremencs of chapter 91, Hawa~i Revised Statutes, and that tne 
Legislature allow the removals to take effec: upon filing vdith the Office of the Lieutenant 
Governor. 

The Bureau recommends that the Drug Product Se1ec:icn Board's authority under 
these circumstances be limited to the removal of individual drug products since the removal 
of pharmaceutical companies and entire lines of drug products from the State's drug 
formulary of equivalent drug products could potentially affect drug products that were not 
approved through fraua or deceit, and subject persons who rely on the availability of less 
expensive. therape~ticaliy equivalent generic drug products to personal hardships. The 
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Bureau notes that the State's Medicaid program could be particularly affected by the removal 
of entire lines of drug products from :he State's drug formulary since the federal Health Care 
Financing Administration iitilizes the FDA's "Orange Book", and not the State's drug 
formulary, when it determines the aggregate upper limits of payment for multiple source drug 
products. 

While the generic drug scandal has raised justifiable concerns about the FDA's ability 
and willingness to act swiftly to remove drug products from the "Orange Book" where 
approvat was obtained improperly, the Bureau believes that the question to be asked here is: 
"Can the State do a better lob of regulating the generic drug approval process than the FDA?" 
The B u r e a ~  is aware of at least two bills, H.R. 4810 (Dingell) and S. 2683 (Hatch),30 that were 
introduced in the Congress to impose sanctions and other penalties for illegal activities 
involving the approval of drugs under section 505(j) of the Federal Food, Drug, and Cosmetic 
Act (relating to Abbreviated New Drug Applicationsj.31 

Addition of Drug Products not in the "Orange Book". if the Driig Product Selection 
Board is contemplating the addition of drug products to the State's drug formulary of 
equivalent drug produck that are not containedin the FDA's "Orange ~ook"-( i .e . ,  pie- i938 
druas and drucs still underaoina DESl review).= the Bureau recommends t h a t h e  State's - - 

drug substitution law be amended to g i k  the Board explicit authority to remove these 
drug products from the State's drug formulary in cases of fraud or deceit, without regard to 
the public notice, public hearing, and gubernatorial approval requirements of chapter 91, 
Hawaii Revised Statutes, and that these removais be allowed to become effective immediately 
upon filing with the Office of the Lieutenant Governor. 

Defrauding or Deceiving the Board. Another compelling reason for adopting legislation 
to remove drug products from the State's drug formuiary of equivalent drug products in cases 
of fraud or deceit would be that the Board must periodically conduct meetings to determine 
whether or not a drug product contained in the FDA's "Orange Book" should be removed from 
the State's drug formulary. Because an action before the Board may be initiated by any 
person, the Board could conceivably hear testimony from the manufacturer of the drug 
product in question, the manufacturers' competitors, pharmacologists, pharmacists, patient 
advocacy and consumer groups, insurance companies, government agencies, professional 
associations, physicians and their patients. 

Because every decision of the Board has the potentiai to cause adverse health and 
economic impacts, the Bureau believes that the Board should be given the authority to: 

( 7 )  Remove a drug product from the State's drug formulary of equivalent drug 
products, whether or not the drug product is contained in the FDA's "Orange 
Book", without regard to the public notice, public hearing, and gubernatorial 
approval requirements of chapter 91, Hawaii Revised Statutes: and 

(2 )  Bar a person from addressing the Board or bringing actions before the Board in 
the furlire: 

if the Bcard: a county prosecuting attorney, or the Attorrey Genera! finds that the person 
knowingly made false or misleading statements to :he Board either in support of or oppositior; 
to the removal or addition of a drug product to the State's drug formulary. The Bureau 
believes that ali persons who kcowingly make false or misleading statements to the Board 
should be subject to similar sanctions. 
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Summary. Based on the foregoing discussion, the following policy questions should 
be addressed: 

(1) Should the Drug Product Selection Board be allowed to remove drug products 
from the State's drug formulary of equivalent drug products where approval 
from the FDA has been obtained through fraud or deceit, without regard to the 
public notice, public hearing, and gubernatorial apwoval requ~rernents of 
chapter 91, Hawaii Revised Statutes? 

(2) Should a cause of action be establisked to deter fraud and deceit or to award 
reparations to persons who consume drug products approved througn fraud or 
deceit? 

(3)  Should the Drug Product Selection Board be given the authority to: 

(a) Remove a drug product from the State's drug formulary of equivalent 
drug products, whether or not the drug product is conta~ned in the 
FDA's "Orange Book", without regard to the public notice public 
hearing, and gubernatorial approval requiremerits of chapter 91, and 

(b) Bar a person from addressing the Board or bringing actions before the 
Board in the future; 

if the Board, a county prosecuting attorney, or the Attorney General finds that 
the person knowingly made false or misleading statements to the Board? 
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CHAPTER 10 

Dollars or Cents? 

Introduction 

This chapter discusses the Bureau's attempt to quantify the "economic benefits that 
Hawaii's [emphasis added] consumers have derived from the use of generic drug productsn.1 
The chapter discusses the methodology used by the Bureau to collect and, in some cases, 
generate the data needed to compute cost-savings attributable to the use of generic drug 
products. The Bureau's estimates of cost-savings, along with the assumptions upon which 
they are based, are also discussed in this chapter. The chapter concludes by discussing the 
cost-savings estimates made by the Hawaii Medical Service Association, Hawaii Dental 
Service, and the Department of Human Services, for the pwpose of assisting the Bureau with 
this study. 

The Bureau has neither the technical expertise nor the access to the data needed to 
quantify cost-savings attributable to the use of generic drug products. Funds were not 
available to hire independent phariiiaceutical marketing firms that have the necessary skills, 
knowledge, and ability to conduct this kind of study. This portion of the study would not have 
been possible without the generous assistance of Market Measures. Inc. (West Orange, Mew 
Jersey), which spent countless hours on the telephone providing the Bureau with advice that 
it typically provides for a fee to paying customers, and the assistance of the Hawaii Medical 
Service Association, Longs Drug Stores, the Hawaii Dental Service, the Department of Human 
Services, and the Federal Trade Commission. The Bureau could not have generated the 
information and analyses in this chapter without the assistance of this group. 

This study attempts to quantify cost-savings attributable to the use of generic drug 
products at the level of the community pharmacy. Cost-savings realized by hospital 
pharmacies and other non-retail institutional pharmacies were not examined in this study 
since the prescribing and dispensing of prescription drugs in these institutions are generally 
governed by their respective drug and therapeutics committees. Consequently, this study 
most likely underestimates the economic benefits that Hawaii's consumers have derived from 
the use of generic drug products. 

Finally, the Bureau notes that this study does not distinguish between "direct" cost- 
savings, k, cost-savings realized at the time of purchase in the form of cash, and "indirect" 
cost-savings, i.e., cost-savings realized at a future date in the form of lower insurance 
premiums or insurance premiums that do not increase with inflation. 

Survey of Prescription Drug Prices 

To determ~ne the economic benefifs that Hawa~i's consumers have derived from the 
use of generic drug products, the Bureau surveyed all "community pharmacies' in the State 
for the prices of 31 frequently dispensed generic drug products and their brand-name 
counterparts.2 Because the Bureau did not originaily plan to compute the cost-savings 
attributab!e solely to generic drug substitution, the survey instrument employed by the Bureau 
was designed only to quantitatively measure the difference between the price of filling a 
prescription with a brand-name drug product and the price of filling that same prescription 
with a generic drug product.3 The survey instrument employed by the Bureau is included in 
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this report as Appecdix D. The Bureau's list of 31 frequently dispensed generic drug 
products was based on prescription claims data provided by the Hawaii bled~cal Service 
Association for the 1989 calender year.4 

The Bureau's survey was limited to 31 frequentiy dispensed generic drug products 
since the Bureau believed that a lengthy survey would generate a poor response because it 
would be too burdensome and time consuming to be answered by busy pharmacists. The 
survey was also limited to what the Bureau considered to be non-proprietary information (a, 
the retail price of a prescription) since the Bureau beiieved that requests for proprietary 
information (9, total retail sales from prescription drugs and !he number of prescriptions 
dispensed) might discourage pharmacists from responding to the survey. Questions that the 
Bureau believed might lead to guessing because of insufficient data (a, the rate of generic 
drug substitution versus the rate of drug product selection) were also omitted since the 
reliability of these data would be questionab1e.j 

Although studies comparing generic drug product prices and brand-name drug product 
prices are frequently based on comparisons involving quantities of 100 tablets or capsules, 
the Bureau chose to survey for quantities that were typically dispensed by pharmacists. The 
Bureau chose to survey fcr quantities that were typically dispensed by pharmacists since 
surveying for quantities of 100 in all instances would have exaggerated the dollar difference 
between the price of generic drug products and brand-name drug products typically 
dispensed in lesser quantities (Q, 28 tablets). The quantities surveyed by the Bureau were 
provided by Melvin Kumasaka, Chief Pharmacist for Longs Drug Stores in Hawaii6 

The Bureau's survey was mailed to 135 licensed; community pharmacies in the State. 
A iist of the 135 pharmacies surveyed by the Bureau is included in this report as Appendix E. 
To create its list of licensed, community pharmacies in the State. the Bureau obtained a list of 
licensed pharmacies from the Department of Commerce and Consumer Affairs, Professional 
and Vocational Licensing D i ~ i s i o n . ~  Pharmacies that possessed licenses which were 
classified as "forfeited" or "closed1canceiied" as of March 17, 1990, were immediately deleted 
from the list. Non-retail pharmacies (s, hospital and institutional pharmacies) were likewise 
deleted from the list. Finally, those pharmacies not listed in the February 1, 1990, "GTE 
Hawaiian Tel" directory were deleted from the list. The last step in this elimination process 
was deemed necessary since the list of licensed pharmacies obtained from the Department of 
Commerce and Consumer Affairs included a number of pharmacies whose iicenses were 
classified as "delinquent" as of March 17, 1990. 

In those few instances where the Bureau was unable to determine from the telephone 
directory whether or not a pharmacy was a non-retail pharmacy, the Bureau phoned :he 
pharmacy to clarify its status. If the Bureau was unable to contact the pharmacy after several 
attempts, the pharmacy was deleted from the lisr. Tne remaining pharmac'es on the list were 
classified by the Bureau as "community pharmacies" or retail pnarmacies that service the 
general public. 

The Bureau mailed out 737 surveys on September 12, 1990, and received a totai of 45 
responses by September 3?,  1990. Two responses were received !co iate to be i rc i~ ided in 
the anaiyses of data; one survey was returned to the Bureau with a note that the pharmacy 
was not currently in business; and one was returned with a note that another survey had been 
sent to the pharmacy at a different address. Response to the Bureau's survey was 45 of 135 
or 33 percent. 
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Analyses of Data 

The data received by the Bureau were grouped according to drug product and are 
included in this report as Appenaix F. To facilitate the interpretation of the data received by 
the Bureau, the foilowing descriptive statistics were computed: 

Mean Price - Generic Product. This statistic described the "average" price of a 
generic drug product. It was computed by taKing the arithmetic mean of all 
prices for a generic drug product, except where data were suppressed8 or 
missing.9 

Mean Price - Brand-name Product This statistic described the "average" price 
of a brand-name druq product i t  was commted bv takino the arithmetic mean 
of all prices for a brand-name drug product,' except where data were 
suppressed or missing. 

Mean Price - Paired Generic Product. This statistic described the "average" 
price of a generic drug croduct. It was computed by taking the arithmetic 
mean of generic drug product prices from pharmacies that reported a generic 
drug product price and a brand-name drug product price (hence the term 
"paired"). It did not include suppressed or mcssing data. 

Mean Price - Paired Brand-name Product Thns statistic described the 
"average" price of a brand-name drug product it was computed by taking the 
arithmetic mean of brand-name drug product prices from pharmacies that 
reported a generic drug product price and a brand-name drug product price. It 
did not include suppressed or missing data. 

The abovementioned statistics were then used to compute the following figures 

(1) The dollar difference between the mean price of a orand-name drug product 
and the mean price of a generic drug product 

(2j The percentage difference between the mean price of a generic drug product 
and the mean price of a brand-name drug product. The figures derived from 
these computations completed the statement: "The mean price of the generic 
drug product was . , percent - less than the mean price of the brand-name 
drug product" . lo  

(3)  The dollar difference between tbe mean price of a pared brand-name drug 
product and the mean pr~ce of a paireo geneP,c drug product 

(4) The percentage difference between the mean price of a paired generic arug 
product and the mean price of a paired brand-came drug product. The figures 
derived from tnese computations completed the statement: "The mean price of 
the paired ger?er!c drug prodiict was . percent - iess than the mean price of 
ihe paired brand-name drug product" 

The computaticn of sepa:ate statistics for paired responses was undertaken to 
determine whether or not paired responses would yield a more ccnservative estimate of cost- 
savings when compared to data that included paired and unpaired responses. The results of 
these computations are summarized in Tables 1, 2. and 3. 
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Table 3 

Determination of Cost-Savings Using Mean Prices-Paired 
and Ciaims Data Provided by HMSA" 
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In addition to ccmputing the abovementioned statistics, the Bureau computed 
skewness coefficients1' for ail price distributions to quantify the effect that extremely high or 
extremely low prices might have exerted on mean prices. The results of these computations 
are included in this report as Appendix G.  Because there is no generally agreed upon point at 
which a distribution becomes "skewed", the Bureau computed the median12 of each price 
distribution to determine whether or not the median would yield a more conservative estimate 
of cost-savings when compared to the mean. 

The median prices were used to compute the following figures. 

Median Price - Generic Product. This statistic described the median price of a 
qeneric druq product. It was computed Dv taking the median of all ~ r i c e s  for a 
generic drug product, except where data were sippressed or missing 

Median Price - Brand-name Product. This statistic described the median price 
of a brand-name drug product. It was computed by taking the median of all 
prices for a brand-name drug product, except where data were suppressed or 
missing. 

Median Price - Paired Generic Product. This statistic described the median 
price of a generic drug produc!. It was computed by taking the median of 
generic drug product prices from pharmacies that reporred a generic drug 
product price and a brand-name drug product price (hence :he term "paired"). 
It did not include suppressed or missirg data. 

Median Price - Paired Brand-name Product. This statistic described the 
median  rice of a brand-name drug product. I! was ~0mRuted bv takina the 
median of brand-name drug product prices from pharmacies thai reportled a 
generic drug product pr ce and a brand-name drug product price It did not 
include suppressed or misskng data 

The abovementioned statistics were then used to compute the following figures 

The dollar difference between the median pr!ce of a brand-name drug product 
and the median price of a generic drug product. 

The percentage difference between the median price of a generic drug product 
and the median price of a brand-name drug product. The figures derived from 
these computations compieted the statement: "The median price of the generic 
drug product was . . percent - less than !he median price of !he brand-name 
drug p r o d ~ c t " . ' ~  

The dollar difference between tne median price of a paired brand-name drug 
product and the median price of 3. pasred generic drug product. 

The percentage difference between 1i.e median price of a paired generlc drug 
product and the median price of a paired brand-name ijrug product, The 
figures derived from these computations c~mpIe1ed the statement: "The 
median price of the paired generic drug product was . . percent - less than the 
median price of the paired brand-name drug product" 
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The computation of separate statistics for palred resoonses was undertaken to 
determine wnether or not paired responses would yield a more conservative estimate of cost- 
savings when compared to data that included paired and unpaired responses The results ot 
these computations are summarized in Tables 4, 5, and 6 

Ultimately, the Bureau's decision to use the median (unpaired) prices of drug products 
to compute cost-savings was based on the following considerations. 

(1) The median (unpaired) prices of the drug products sampled provided the most 
conservative estimate of cost-savings when compared to estimates of cost- 
savings based on the mean prices of the drug products, the median paired 
prices of the drug products, and tne mean paired prices of the drug products 
(refer to Tabie 7). 

(2) The median prices of the drug products sampled provided the most 
conservative estimate of cost-savings when compared to the cost-savings 
computed by the Hawaii Medical Service Association, which were based on 
average wholesale prices. 

(3) Aithough the dollar differences between :he mean and median prices for most 
generic drug products and brand-name drug products were relatively small, 
cost-savings is a function of the dollar difference between the price of a generic 
drug product and the price of a brand-name drug product. Consequently, even 
a small difference between the mean and median price of a generic drug 
product or a brand-name drug product. or both, could substantially affect cost- 
savings, especialiy if the dollar difference between the generic drug product 
and the brand-name drug product were already small to begin with. 

Conversely, the larger the dollar difference between the price of a generic drug 
product and the price of a brand-name drug product, the smaller the effect on 
cost-savings attributable to the difference between the mean and median price 
of the generic drilg product or the brand-name drug product. 

During the course of preparing the data for analyses, the Bureau came upon four 
prices that appeared to be based on a 30-day supply of tablets or capsules instead of the 100 
iablets or capsules specified for those drug products in the survey. In addition, the Bureau 
came upon two prices that were definitely written for quantities not specified in the survey. 
Finally, the Bureau came upon two prices that appeared to be transposed through 
transcribing errors. After conferring with Meivin Kumasaka, Chief Pharmacist for Longs Drug 
Stores in Hawaii, on these data. the Bureau decided that these data would be suppressed and 
excluded from the study14 The eight drug products affected by the suppression of these 
prices are identified in Appendix G. 

The suppression of the two prices that appeared to be transposed through transcribing 
errors was supported by the !act that several otner pharrcacists committed tne same error. In 
the latter instances, however, these pharmacists rectified their errors by indicating that certain 
prices had, in fact, been transposed. 
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Table 5 

Determination of Cost-Savings Using Median Prices 
and Claims Data Provided by HMSA' 
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Determination of Cost-Savings Using Median Prices-Paired 
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Although the Bureau came upon two instances where the generic drug product was 
more expensive than the brand-name drug product. the Bureau decided that these data would 
not be suppressed and excluded from the study. After consulting with Meiv!n Kumasaka and - 
Roy Yamauchi, Manager of Pharmacy Benefits for the Hawaii Medical Service Association, 
the Bureau came to the conclusion thaf while these occurrences were probably rare, they 
were not i m p I a u ~ i b l e . ~ j  

Finally, the Bureau came upon several prices that were entered on the survey under 
the "Brand" heading but identified by that (one) pharmacist as being for "Brand-name 
generics". The Bureau treated these data as "Generic" prices since the pharmacist expressly 
indicated that the prices were for "branded generic drug products". The alternative would 
have been to suppress these data and to exclude them from the study. 

Computation of Cost-Savings 

The computation of cost-savings attributable to the use of generic drug products relies 
on several important assumptions. These assumptions have been underscored to emphasize 
their importance and to remind the reader that the estimates provided by the Bureau are cnly 
as good as the assumptions upon which they are based. If it can be a s s m e d  that statistics 
which describe the practice of pharmacy across the Unired States are applicable to the 
practice of pharmacy in the State of Hawaii, then the Bureau's figures should provide the 
reader with a conservative estimate of cost-savings attributable to the use of generic drug 
products. 

To determine cost-savings attributable to the use of generic drug products, and to 
separate these cost-savings according to generic drug substitution and drug product 
selection, the Bureau computed the following figures. 

(1) The "average" (i.e., arithmetic mean) cost-saving per prescription dispensed 
using a generic d x g  product based on various prices (a, mean prices, mean 
prices-paired, median prices, and median prices-paired) and claims data 
provided by the Hawaii Medical Service Association. For the purpose of this 
study. the Bureau assumed that cost-savings per c la~m "paid" at a generic 
price was equal to cost-savings per prescription "dispensed" using a generic 
drug product. 

(2) The average cost-saving per prescription dispensed using a generic drug 
product based on various prices and claims data provided by the Hawaii 
bledical Service Association, but excluding data from four drug products that 
were not rated as therapeuticaiiy equivalent in the Hawaii Drug Formulary of 
Equiva!ent Drug Products (December 1388).'& 

The results of these compu:aiions are summarized in Table 7. Because these figtires are 
based only on data from the Bureau's list of 31 frequently lispensed generic drug products, !L 
must be assumed that these figures are represeniative of the cost-savings attributable to the 
use of generic drug products not included in the Bureau's survey. 
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Determination of Average Cost-Savings 
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The Bureau estimated the number of prescriptions dispensed in i989 by extrapolating 
from tne number o i  prescriptions dispensed in i977 by 87 community pharmacies to the 
number of prescriptions dispensed by the 135 community pharmacies surveyed by the Bureau 
as part of this study. According to the 1977 Census of Retail Trade. 2,911;000 prescriptions 
were dispensed by 87 community pharmacies in 1977.1t Based on these data, the Bureau 
assumed that approximately 4,500,000 prescriptions were dispensed in 1989 through 
comm~n i i y  pharmacies. 

Next, the Bureau estimated the portion of all prescriptions (new and refills) dispensed 
in Hawaii during 1989 using generic drug products. According to Consumers Union, 
publisher of Consumer Reports magazine. generic drug products accounted for approximately 
"one-third" of ail new prescriptions dispensed in the United States during 1989.'8 Lacking 
representative data on the portion of aii prescriptions dispensed in Hawaii during 1989 using 
generic drug products, the Bureau assumed that generic drug products accounted for 
approximately 33 per cent of all prescriptions dispensed Hawaii during 1989.l9 

Next, the Bureau estimared the rate at which pharmacists in Hawaii substituted 
generic drug products for brand-name drug products on all prescriptions dispensed in 1989. 
Assuming a 33 per cent seneric drug product market share and using data from the "National 
Substitution Audit" provide0 by Market Measures, Inc., the Bureau estimated that 
pharmacists substituted generic drug products for brand-name drug products on 
approximately 19 per cent of all new prescriptions dispensed in states where physicians were 
required to handwrite the phrase "dispense as written" or "brand medically necessary" 
(including "do not substitute") to prohibit generic drug substitution. For the purpose of this 
study, the Bureau assumed that the substitutions made by these pharmacists invoived the 
dispensing of therapeutically equivalent drug products. The data and computations used to 
derive this figure are included in this study as Appendix For the purpose of this study, 
the Bureau also assumed that pharmacists in Hawaii (a state which requires physicians to 
handwrite the phrase "do not substitute" to prohibit generic drug substitution) substituted 
generic drug products for brand-name drug products on 19 per cent of all prescriptions 
dispensed in 1989. 

Using these data, the Bureau computed cost-savings attributable to the use of generic 
drug products, whether rated as therapeuticaliy equivalent in the Hawaii Drug Formulary of 
Equivaient Drug Products (December 1988) or not.21 The Bureau then computed the cost- 
savings attributable to generic drug substitution, excluding data from the four qeneric drug 
produ>ts that were not ;ated as therapeutically equivalent in the Hawaii Drug Formulary of 
Equivaient Drug Products (December 1988).22 Finally, the Bureau computed tile cost-savings 
attributable to drug proauct selection. The results of these computations are summarized in 
Appendix I. 

Results 

Based on its survey of 31 frequentiy d is~ensed generic drug products, the Bureau 
fcund that: 

(1) The median p w e s  of prescripticns dispensed using generic drug products were 
$0 02 to $49 92 iess than the prices cf corresponding brand-name drug 
products and 
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(2) The median prices of prescriptions dispensed using generic drug products were 
between under one per cent to 8: per cent less than the median prices of 
corresponding orand-name drug prcducts. 

Assuminq that: 

(1) 4.500.000 prescriptions were dispensed by community pharmacies in 1989; 

(2) Generic drug products accounted for 33 per cent of all prescriptions dispensed 
in 1989; 

(3) Pharmacists substituted therapeuticaliy equivalent generic drug products for 
the brand-name drug products prescribed on 19 per cent of all prescriptions 
dispensed in 1989: 

(4) The average cost-savings per prescriptlon dispensed using a generic drug 
product, whether rated as therapeutically ecuivalent or not, was $7.60; and 

(5) The average cost-savings per prescription dispensed using a therapeutically 
equivalent generic drug oroduct was $7 1 4 , ~ ~  

then in Hawail in 1989, cost-savings attributabie to the use of generic drug products were 
equai to $1 1,286,000 Tnis figure can Se broken down into 

(1) Cost-savings artributable to generic drug substitution (i.e., substitution involving 
therapeutically equivalent drug products) that were equTro  $6,105,000; and 

(2) Cost-savinp attributaole to drug product selection that were equal to 
$5,181 000 

Hawaii Medical Service Association 

Using average whoiesale prices and prescription claims data for 1989, the Hawaii 
Medicai Service Association estimated that the Association saved $4,441,035 on 491.1 19 
prescriptions (or approximately $9.05 per prescription) through the use of generic drug 
products." Tne $4,441,035 in savings reported by the Association represented 58 per cent of 
the savings that were possible in 1989. The methodology and data used by the Association l o  
compute these figures are included in this study as Appendix J. 

Hawaii Dental Service 

Using the average amount p a ~ d  for, and :he number ot prescription claims dispensed 
using, s:ng!e-source (brand-name) drdg products, generic drug products. and nultiple-source 
brand-name drug prcducts (k, brand-name drug proaucts that could have been, but were 
not, substituted with generic drug products), the Hawaii Dental Service estimated thar ir saved 
$327,505 sn 58,163 prescriptions (or approx~nateiy $5.63 per prescription) through the use of 
therapeuticaliy equivalent generic drug products." The $327,505 in savings reported by the 
Service represented 52 per cent of the savings that were possible in 1989. The methodology 
and data used by the Service to con'pute these figures are included in this study as Appendix 
K. 
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The Bureau notes that the differences between the cost-savings reported by the 
Bureau and the Hawaii Medical Service Association, and the Hawaii Dental Service are 
probably attributable to differences in the methodologies used to estimate cost-savings.26 

Department of Human Services-Medicaid Program 

Using number of prescriptions, average number of doses per prescription, number 
(and amount) of dispensing fees, cost per dose, and prescription claims data for 1989, the 
Department of Human Services estimated that the State's Medicaid program saved the 
following amounts on the following six drug products through the utilization of generic drug 
products. The methodology and data used by the Department of Human Services to compute 
these figures are included in this study as Appendix L. 

Drug product: Phenytoin Sodium (Dilantin), 100 mg extended release 
capsules 
Pharmacologic class: anticonvulsant 
Cost-savings: $1,595 saved on 864 prescrtpttons, or $1 85 per prescription 

Drug product: Carbamazepine (Tegretol), 200 mg tablets. 
Pharmacologic class: anticonvulsant. 
Cost-savings: $5,231 saved on 468 prescriptions, or $1 1.18 per prescription 

Drug product: Propranolol Hydrochloride (Inderal), 40 mg tablets. 
Pharmacologic class: cardiac drug, 
Cost-savings: $3,627 saved on 450 prescriptions, or $8.06 per prescription 

Drug product: Procainamide Hydrochloride (Procan SR), 500 mg sustained 
release tablets. 
Pharmacologic class: cardiac drug. 
Cost-savings: $478 saved on 82 prescriptions, or $5.83 per prescription. 

Drug product: Chlorpromazine Hydrochloride (Thorazine), 50 mg tablets. 
Pharmacologic class: psychotropic. 
Cost-savings: $3,629 saved on 236 prescriptions, or $15.38 per prescription. 

Drug product: Haloperidol (Haldol), 10 mg tablets. 
Pharmacologic class: psychotropic. 
Cost-savings: $8,224 saved on 318 prescriptions, or $25.86 per prescription 

The Bureau believes that generic drug products can save consumers substantial sums 
of money as long as chemical allergies to Inert ingredients, adverse psychosomatic reactions, 
and differences in the bioavaitabitity, bioequivafence, and therapeutic equivalence of multiple- 
source drug products do not excessively compiicate patient care or compromise patient 
health to the point where medical intervention becomes necessary. 

Determining whether or not the use of a generic drug product is in the best interest of 
a patient is largely a matter of professional judgment. Arguably, physicians know 
comparatively little about prescription drug prices, pharmacists know comparatively little 
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about the current mental and physical state of their customers, third-party insurers know 
comparat~vely little about the prescribing practices of physicians and the pricing practices of 
pharmacists, and patients know comparatively little about bioavailability, bioequivalence, and 
therapeutic equivalence. Consequently, the Bureau believes that no one individual, including 
a physician, a pharmacist, or a third-party insurer, can unequivocally claim to know what is in 
t h e  overall best interest of a patient. 

Being the best clinician in the State will not benefit a patient who cannot afford the 
cost of the medications prescribed for the patients's ailments. Likewise, being the most 
successful pharmacist in the State at generic drug substitution will not benefit a patient who: 

(1) Must be retitrated and monitored when the patient is switched from the drug 
product of one manufacturer to the drug product of another manufacturer; 

(2) Does not understand bioavailability, bioequivalence, and therapeutic 
equivalence, and stops taking the medication prescribed by the patient's 
physician because the medication dispensed looks or tastes different; or 

(3) Stops taking the medication prescribed by the patient's physician because the 
medication dispensed precipitates an allergic or other toxic reaction. 

Finally, being the most efficient third-party insurer in the State at cost-containment wtll not 
benefit a patient if the prescribing practices of the patient's physician, the dispensing 
practices of the patient's pharmacist, and the purchasing practices of the patient, are 
adversely influenced by overly restrictive cost-containment policies. 

The cost of performing a blood test to retitrate a patient switched from the drug 
product of one manufacturer to the drug product of another manufacturer could range from 
$40 to $70, depending on the drug product in q~es t i on .~ '  This, of course, does not include 
the cost of additional visits to the physician or time away from work. As pointed out by the 
Therapeutics and Technoiogy Assessment Subcommitlee of the American Academy of 
Neurology:28 

... Loss o f  work t ime can occur bo th  f o r  breakthrough seizures and 
f o r  drug t o x i c i t y .  Seizures and t o x i c i t y  a l s o  l ead  t o  increased 
phys ic ian  v i s i t s ,  increased order ing  o f  blood Level t es t s ,  and 
a d d i t i o n a l  l o s s  o f  work hours f o r  each o f  these. The increased 
v i s i t s  and blood l e v e l  t e s t s  w i l l  happen f o r  many p a t i e n t s  even 
wi thout  c l i n i c a l l y  apparent t o x i c i t y  o r  breakthrough seizures,  
simply i n  the  attempt t o  prevent such problems [emphasis added]. 
These hidden costs r e w e s e n t  a ser ious f l aw  i n  the economic 
i ncen t i ve  f o r  generic s u b s t i t u i i o n ,  which can r e s u l t  i n  a d d i t i o n a l  
costs t h a t  f a r  ouiweigh any smal l  cosc savings accru ing from use o f  
generic medications. I n  p a r t i c u l a r ,  a $10 t o  $100 annual cos t  
savings by us ing  generics would be canceied ou t  many times over by 
j u s t  a few e x t r a  phys ic ian  v i s i t s  and blood l e v e l  t e s t s  du r ing  t h a t  
year. Although the p a t i e n t  w i l l  bear the r i s k  f o r  se izures,  he o r  
she w i l l  ga in  l i t t l e  i n  cos t  savings even whec no cew expenses are 
incur red .  

Physicians, pharmacists, and third-party insurers all play an important role in making 
qualiiy health care accessible to the peopie of Hawaii. In the end there is or ly one true 
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"loser"--the patient-when adversarial and confrmtational attitudes between and among 
physicians, pharmacists, and :hird-party insurers prevail. 

ENDNOTES 

1. Senate  Concurrent Resolution No. 242,  S.D. 1, Firteenth Legis la~ure.  1990,  Sta te  of 
Hawaii. 

2. The delineation of generic d rug  products and brand-name drug products is relatively simple 
when the issues being discussed concern bioavailabiiity, hioequivalence, and therapeutic 
eqiiivalence. Unfortunately, the delineation of generic d rug  products and brand-name drug 
products becomes more complex when tne issues being discussed concern the pricing of drug 
products. Depending on the average wholesale price of a d rug  product, a brand-name drug 
product could be classified a s  a generic d rug  product. This situation is particularly true 
where the antibiotic drug products a r e  concerned. Adding to a n  already confused situation 
a r e  the third-parry insurers who, for the  purposes of reimbursement,  m a y  consider all 
therapeutically equivalent d rug  products whether brand-name o r  generic. to be generic d rug  
products for the purposes of paying prescription claims. 

Assuming tha t  most pharmacies would not stock more than  one brand-name drug product 
and one generic drug product ihr a n y  given multiple-source drug  product. and assuming tha t  
most pharmacies would not stock a brand-name drug  product and a generic di.ug product if 
a third-party insurer had designitted both pi-nducts ns either generic d rug  products or hrand- 
name drug  products for the purpose of reimbulsing prescription cl;%ims. tho Liurea~i believed 
tha t  it would not be practical to strictly define "generic d rug  product" and "brand-name 
drug product" in the survey. For the  purpose of this study. the Bureau considered "branded 
generic d rug  products" to be "generic drug pmducts" and not "brand-name drug  products". 

For the purpose of this study, the Bureau assumed thz t  most pharmacists,  and  the 
information marketing companies tha t  col!ect da t a  from them, generally agree on the 
delineation of generic drug products and hrand-name drug products. The Bureau also 
assumed t ha t  any  discrepancies among or  between pharmacists and information marketing 
companies involving the delineation of generic drug products and brand-name drug  products 
would not substantially affect the outcome of this study. 

3.  Four of the 3 1  drug products surveyed by the Bureau were not rated ns "tnerapeutically 
equivalent" in the Hawaii Dr-ue Formularv of Eiruivaient Drue  Products (December 1988). 
Section 11-33-3, Hawaii Administrative Rules (Department of Heal th ,  Drug Product 
Selection Boa rd .  

The four d rug  products were: dipyridamole cPersantine) - 50 m g  tablets; codeine.'iodinated 
glycwol (Tussi-Organidini liquid: dextromethorphan;iodinated glycerol !Tussi-Organidin DZlI 
liquid; and guaifenesin:phenylpropanoI~>inine (Entexj  - 400.75 mg SA tablets. The  other  2 7  
drug products surveyed by the Bureau were rated as "therapeuticaliy equivalent". 

The dispensing of generic urug products not rated a s  therapeutically equiv~i lent  is possibie 
through "generic prescribing", k. prescribing without regard to a proprietary name or a 
specific manufacturer.  

"Pre-19%" drugs. and drugs and drug prod~icts cha: have ~ i o ~  cornple~ed DESI review. .ire 
excluded il-om the FDA's "Orange Book" but  permitted to be marke t ed  C.S.. Department  
of Health and Human Services. Food and Drug Administimtion, Dru2 Products 
with Theraoeutic Eiluiwlence Evaluations, iOth ed. !Washington. I).(:.: U.S. Government 
Printing Office. 10901, p. v .  

-1. Hawaii Medical Service Association. "Top 50 Generic Catepriries" 'Xnpubiishcd da t a  
prepared by Edward Heon, Senior Information Coordinator!, Septomher 3, 1990.  

The Association provided the Bureau with a list of the 5 0  most frequently dispensed generic 
drug products in i98O. The Issociatioo's list was based on the number of prescription 
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claims paid "generically" or. a t  a ra te  commensurate with the cost of less-expensive generic 
drug p~.oducts. Although the Bweau's  list was supposed to be composed of' the 32  most  
frequently dispensed generic drug products, a n  inadvertent error  caused the omission of one 
generic d rug  product from this :kt.  The  omission of' the 3 i s t  most  frequently dispensed 
generic drug product was unfortunate hut would not appear  to be significant since the  
difference between the 3 l s t  most frequently dispensed generic d rug  product and the 32nd 
most  frequentiy dispensed gene:.ic drug product was onl:; 16 pi.escriptiiins. 

Telephone interviews with LIelvin Kumasaka,  Chairperson of  he Drug Product Selection 
Board, Chief Pharmacist  for Longs Drug Stores in Hawaii. and  Vice-president of the Hawaii 
Pharmaceutical Association. August 22 - September 10, 1990. 

Kum-~saka .  Telephone interviews, note 5. 

While it could be argued that  more than m e  chain of drugstores should have been consulted 
to derive these data .  the Bureau notes tha t  only one quantity for each drug  producr would 
have been surveyed in the end. Ultimateiy. the decision LO consult with only one chain of 
drugstores was  a practical one since consulting with more than one chain of drugstores 
would have required the use of add i t ion i  survey instruments and delayed the compietion of 
this study. 

Hawaii. Department of Commerce .ind Consumer : f i r  Professiond and Vocational 
Licensing Division, "Printout of licensed pharmacists and phai.maciesW iUnpubiished d a m ) .  
March 17; 1990. 91  pp.  

The  issue of da ta  suppression is discussed in the following paragraphs.  

For the purpose of this study, missing da t a  were treated ,is "NA" inot applicable) 
responses. A "NA" response meant  tha t  a pharmacist  did not customarily s o c k  a generic 
drug product or  a brand-name drug product, or both. 

These figures were calculated using the following formula: 

Percent difference = 100 x ticost of Generic - B r d  
Cosc of Brand 

This formula applies oniy if the mean price of a generic drug product is less than the mean  
price of a brand-name drug product. 

Skewness coefficients generally range from -3 to with zero indicating a peecfeciiy 
symmetrical distribution. For the purpose of this studj-, the coefficients were used to 
measure the effect tha t  extremely high or  extremely low values were exel-ring on the mean. 
In a perfectly symmetrical distribution. the mean and  median a r e  equal to one another.  

The  median is the "middiemost" obsei-vation; half of the values exceed it and half are helow 
it. 

Theoretically, a skewness coefficient not equai to zero denotes 3 lack of symmetry.  
Skewness, however, does not automatically makc the use of the med im pr-eferable to the 
mean; skewed 01. not, the mean for particular distribution is the " ave r~z ,~e"  value for tha t  
distribution. 

'These f;gures %ere czlculart-d using the f<diuv;ing formula: 

Percent difference = - 100 x  cost of Generic - Urandli 
Cost of Brand 

This formula appiies oniy if :he median price of a generic d rug  producr is less than  the 
median price of a brand-name drug product. 

Kumasaka,  Telephone interviews, note 5, September 2 4  - September 2 s .  1990. 
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1 Kumasaka, Telephone interviews: suut'a note 5, September 21 - September 28. 1990: 
Telephone interviews with Roy Yamauchi, Manager of Pharmacy Benefits for the Hawaii 
Xedicai Service Association, October I - October 2, 1990. 

16. Section 11-33-3, Hawaii Administrative Rules (Department of Heaith, Drug Product 
Selection Board}. 

17. U.S., Department of Commerce. Bureau of the Census, 1977 Census of Retail Trade, 
Subject Series: !discellaneous Subjects (Washington, D.C.: U S .  Government Printing 
Office, 1985). p. 2-76. 

The Bureau had originally pianned to derive the number of prescriptions dispensed in 1989 
by extrapolating from data in the 1987 Census of Retail Trade published by the U.S. 
Department of Commerce, Bureau of the Census. Unfortunately, data from the 1957 
Census of Retail Trade were not available from the Bureau of the Census in time for the 
completion of this study. Briefly. the Bureau planned to increase the number of 
prescriptions dispensed in 1987 by 1.2 per cent to obtain the number of prescriptions 
dispensed in 1988, and then to increase the number of prescriptions dispensed in 1988 by 
0.6 per cent to obtain the number of prescriptions dispensed in 1989. 

According to Pharmacy Times. these figures represented the change in the number of 
prescriptions dispensed between 1087 and 1989 in the United States. L a u r ~ ~  La Piana 
Simonsen, "Top 200 Drugs of 1989--What Are Pharmacists Dispensing Most Often?", 
Pharmacv Times, Vol. 56, No. 4 4 p r i l  199011,hereinafter cited a s  "Top 200 Drugs of IYt;9). 
p. 56; Laura La Piana Simonsen. "Top 200 Drugs of 1988--Branded Sew Rxs Rise 4.0% 
and Total Rxs Move Up i.2%", Pharmacv ' r ims .  Vol. 55. So. 4 :April :989!. p. 40. 

Although the Census of Retail Trade is published every five years by the U.S. Department 
of Commerce, data for the State of Hawaii were withheid in 198% because the estimates did 
not meet oublication standards on the basis of either resvonse rate, associated standard 
error, or consistency review. U.S., Department of Commerce, ~ b r e a u  of the Census, 
1982 Census of Retail Trade, Industry Series: Lfisceilaneous Series, Document no. C 
3.2.5j.2-2: RC82-I (Washington, D.C.: U.S. Government Printing Office, I98Si, pp. v and 
4-105. 

Because the fate of data collected for the 1987 Census of Retail T& could not be pi-edic~ed 
a t  the time this study was being written, the Bureau chose to rely on data extrapolated 
from the 1977 Census of Retail Trade. 

18. "Generic Drugs: Still Safe?", Consumer Reoorts, Voi. 5 5 ,  No. 5 !May 1990i, p. 310, 

According tu Hemmant Shah of HKS & Co.. Inc., the figure cited by Consumers Union was 
based on data collected from retail pharmacies. :HKS & Co., Inc., provided Consumers 
Union with the figures that appeared in Consumer R e ~ o r t s '  April 1990 :xi-tick on generic 
drugs. Shah's figures were based on data from Pharmaceutical Data Service of Phoenix. 
Arizona.} Telephone interview with Hemmant Shah, HKS & Co., Inc. (Bound Brook: New 
Jersey!, October 4> 1990. 

The issue of generic drug market inare is a potentialiy controversial toriic since various 
figures for generic markei share are cited by diFferent sources. For ?sampie. using 
prescription data for 1980. Slason and Steiner reported tnat "igleneric rnariiet share varies 
from state to state; ranging From 12.1 percent to :i;I..5 per cent". Generic market share for 
the entire United States in 1080 was computed to be between 2:!.;1 and 25.1 per cent. 
Alison Mason and Robert Steiner. Generic Substitution and Prescriotion D r x  Prices: 
Economic Effects of State Drurr Product Selection Laws. Staff Report of the Bureau oE 
Economics, Federal Trade Commission Washington, D.C.: U.S. (hvernment Printing 
Office, October 198.5i, pp. 112-113. 

Using data provided by Market Measures, Inc., the Bureau determined that generic drug 
market share could cheor-eticaliy range from a low of 15 per cent to a high rjf 37  per cent 
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depending upon the assumptions made. Xarket  hleasures, Inc., "Unpublished data from 
the National Substitution .Audit--1% l lonths Ending >larch 1990" ihereinafter cited as 
"Cnpublished data1'), 3 pp. XIarket Measures. Inc., is a pharmaceutical marketing research 
firm that measures generic drug substitution as  part  of its National Substitution Audit 
(Market Measures. 1 1 9  >It. Pleasant Avenue, l\-est Orange, New Jersey 07052). 

In contrast, Pharmacy Times reported that  the generic market share of new prescriptions 
dispensed in 1983 was approximately 14 per cent. Simonsen, "Top 200 Drugs of 1989", 

note 17. 

Despite discussions with Laura La Piana Simonsen, Senior Editor for m m a c v  Times,  
Gary Endlein. Senior Product Manager for IMS America !,publisher of the National 
Prescriution .Audit), Anne Neff. Project Director for Market 'Lleasures, lnc., and Hemmant  
Shah of HKS & Co.; inc., the Bureau was not able to explain the disparity hetween the 
figures reported by Pharmacv Times, Masson and Steiner, and Consumer R e ~ o r t s  
magazine. Teiephone interview with Laura La Piana Simonsen. Senior Editor, Pharmac 
Times (Port Vv-ashington. New Yorkj; October 9;  19110; Telephone interviews with ~ a r ;  
Endlein, Senior Project Manager, IMS America (Plymouth Meeting, Pennsylvania), October 
"3 10, 1990: Teiephone interview with Anne Neff, Project Director, Market Measures, Inc. 
(West  Orange, New Jersey),  October 9. 1990; and Shah, Telephone interview, note 
18, October 10; 1990. 

Data provided by the Hawaii Xledical Service Association suggest that  generic drug  
products accounted for approximately 5.5 per cent of   he pr-escription claims paid out during 
1989. Letter from Edward Heon. Senior Information Coordinator, Hawaii Medical Service 
Association, to Keith Fukumoto, September 12, 1990. 

In contrast, data from the Hawaii Dental Service suggest that  generic drug products 
accounted for approximately :%1 per cent of the prescription claims paid out during 1989. 
Xemorandum from Chandra Yamane, .Administrative Coordinator, Hawaii Dental Service, 
to Keith Fukumoto, October 15; i990.  

Market Measures, inc.. "Cnpubiished data", note 14. 

Neff, Telephone interviews, note 18, July 27. 1990 and October 4, 1990. 

Section 11-Xi-?, Hawaii Administrative Rules iDepartment of Health, Drug Product 
Selection Boa1.d). 

Section 11-S3-3, Hawaii Administrative Rules i,Department of Health, Drug Product 
Seiection Board). 

It was ths general opinion of the three pharmacists consulted that  the Bureau's estimates 
for number of prescriptions dispensed, generic drug product mar.ket share, and rate of 
generic drug substitution wert, "on the conservative side". Consequently, unless the price 
data obtained by the Bureau through ics survey of community pharmacies were 
substantially biased, the Bureau's estimates of cost-savings should be conservative. 
Kumasaka. Telephone interview. no& 5, October 10. 1990: Yamauchi, Telephone 
interview, note 15, Oct%)hei. 9. 19110; and Teiepinone interview with Omel Turk. 
P h a ~ m a c y  Consuit~mt,  Department of I-Iurnan Services, October 10, 1990. 

Heon, Letter, u u z  note 19. 

y . ~  amane.  .Liernor~anilurn, note 19. 

Yamme.  Memorandum. ~4 note 19; November 19, 1990. 

The figures cited ax-e patient biliitng list prices and do not reilect the potential discounts chat 
are availabie to some clients through contrnctual arrangements. Telephone interview with 
Carl Linden: Supervisor of  Toxicology. ?\ccupath.Smith Kline Bioscience Laboratories 
~Iionolului, December : 3 ,  1990. 
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28. "Report of the Therapeutics and Technology .Assessment Subcommittee of the American 
Academy of Neurology", Xeurology, Val. 40 (November 1!390), p. 1641. 



CHAPTER 11 

Summary of Findings and Recommendations 

Introduction 

As discussed in Chapter 1, Senate Concurrent Resolution No. 242, S.D. 1, requests 
the Bureau to:' 

(1)  Study the economic benefits that Hawaii's consumers have derived irom the 
use of generic drug products; 

(2) Study the risk and dangers of generic drug products for certain patients or 
conditions; 

(3) Recommend whether generic drug substitution ior brand-name anticonvulsant 
drug products prescribed for persons with ep~leps~es should be permttted only 
with the authorization of both tne physician and the patlent, 

(4) Recommend whether generic drug substitution ior brand-name drug products 
prescribed for persons with aliergic sensitivities should be permitted only with 
the authorization of both the physician and the patient; and 

(5) Recommend legislation and policies that allow for the assessment of fines and 
the removal of pliarmaceutical companies from the Hawaii Drug Formuiary of 
Equivalent Drug Products,Z where approval from the FDA has been obtained 
improperly, until the safety and efiec!iveness oi  their generic drug products can 
be proven. 

This chapter summarizes, as directly as possible, the Bureau's response to each 
request made by the Legislature. In the interest o i  brevity, this chapter does not contain the 
preparatory explanations or background information that have been discussed in preceding 
chapters. Because oi  the technical nature of the generic drug substitution controversy, the 
use of idiomatic expressions to describe key concepts and principles could not be avoided. 

Findings 

Economic benefits. Based on its survey of 31 frequentiy dispensed generic drug 
products, the Bureau found that: 

(1) Tne median prices of prescriptions dispensed using generic drug products were 
$0.02 to $49.92 iess than the pr~ces of corresponding brand-name drug 
products; and 

(2) The median prices of prescriptions dispensed using generic drug products were 
between under m e  per cent to 81 per cent less than ?he median prices of 
corresponding brand-name drug products. 

In Hawaii in 1989, cost-savings attributaDle to the use of generic drug products were 
equal to $1 1,286,000. This figure can be broken down into: 
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(1) Cost-savings attributable to generic drug substitution (i.e., substitution involving 
therapeutically equivalent drug products) that were equx to  $6,105,000; and 

(2) Cost-savings attributable to drug product seiection that were equal to 
55,181,000. 

Using average wholesale prices and prescription claims data for 1989, the Hawaii 
Medical Service Association estimated that the Association saved $4,441,035 on 491 , I  19 
prescriptions (or approximately $9.05 per prescription) through the use of generic drug 
products. The $4,441,035 in savings reported by the Association represented 58 per cent of 
the savings that were possible in 1989. 

Using the average amount paid for, and the number of prescription claims dispensed 
using, single-source (brand-name) drug products, generic drug products, and multiple-source 
brand-name drug products (i.e., brand-name drug products that could have been, but were 
not, substituted with generic T u g  products), the Hawaii Dental Service estimated that it saved 
$327,505 on 58,163 prescriptions (or approximately $5.63 per prescription) through the use of 
therapeutically equivalent generic drug products. The $327,505 in savings reported by the 
Service represented 52 per cent of the savings that were possible in 1989. 

Using number of prescriptions, average number of doses per prescription, number 
(and amount) of dispensing fees; cost per dose, and prescription claims data for 1989, the 
Department of Human Services estimated that the State's Medicaid program saved the 
following amounts on the following six drug products through the utiiization of generic drug 
products. 

(1) Drug product: Phenytoin Sodium (Dilantin), 100 mg extended release 
capsules. 
Cost-savings: $1,595 saved on 864 prescriptions, or $1.85 per prescription. 

(2) Drug product: Carbamazepine (Tegretol), 200 mg tablets. 
Cost-savings: $5,231 saved on 468 prescriptions, or $1 1.18 per prescription. 

(3) Drug product: Propranolol Hydrochloride (Inderal), 40 mg tablets. 
Cost-savings: $3,627 saved on 450 prescriptions, or $8.06 per prescription. 

(4) Drug product: Procainamide Hydrochloride (Procan SR), 500 mg sustained 
release tablets. 
Cost-savings: $478 saved on 82 prescriptions, or $5.83 oer prescription. 

(5) Drug product: C'iiorpromazine Hydrochloride (Thorazine), 50 mg tablets. 
Cost-savings: $3,629 saved on 236 prescriptions, or $15.38 per prescriprion 

(6) Drug product: Haloperidol (Haidol), 10 mg tablets. 
Cost-savings: $8,224 saved on 318 prescriptions, or $25.86 per prescriprion. 

Risks and dangers. Because there is a significant relationship between the serum 
concentration of an antiepileptic or anticonvulsant drug and its therapeutic effect. it is 
reasonable to conclude that there is a relationship between the bioavailability, bioequivaience, 
and therapeutic equivalence of anticonvulsant drug products and the precipitation of seizures 
and toxic effects. A decrease in the serum concentration of an anticonvuisant drug can 
precipitate seizures if the decrease is brought about too abruptiy or results in subtherapeutic 
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serum concentrations of the anticonvulsant drug. Conversely, an increase in the serum 
concentration of the anticonvulsant drug phenytoin near the limit of the body's ability to 
metabolize the drug can result in toxicity or reversible and irreversible adverse effects. 

Using epilepsies and the anticonvulsant drugs as a general model of the ralationship 
between the bioavailability, bioequivalence, and therapeutic equivalence of multiple-source 
drug products and the control Of chronic, pathological conditions (s, propranolol 
hydrochloride and cardiac arrhythmias, hydrochlorothiazide and hypertension, allopurinol and 
gout, and chlorpropamide and diabetes milletus), the risks and dangers associated with 
differences in the bioavailability, bioequivalence, and therapeutic equivalence of multiple- 
source drug products used to control chronic pathologies are the risks and dangers 
associated with toxic and subtherapeutic serum concentrations of the drug or its metabolites. 
In the  former instance, these risks and dangers are caused by the toxic effects of the drug or 
its metabolites; in the latter, they are caused by the progression of the pathology and the 
onset of associated complications or sequelae. 

Because of its etiology, there is no relationship between an allergic reaction and the 
bioavailability, bioequivalence, or therapeutic equivalence of multiple-source drug products. 
Allergic reactions are not usually dose-dependent; therefore, a lack of bioavailability, 
bioequivalence, or therapeutic equivalence between two or more multipie-source drug 
products is not likely to precipitate the onset of this potentially life-threatening condition. An 
allergic reaction precipitated by generic drug substitution is most likely to be caused by an 
inactive ingredient in the drug product that is substituted for the drug product prescribed. 

Recommendations 

Persons with epilepsies. The Bureau believes that therapeutic equivalence 
evaluations should be scientific judgments based upon evidence, and that these judgments 
should be made by the Drug Product Selection Board based on policies established by the 
Legislature. Consequently, the Bureau does not recommend that the Legislature enact 
legislation to permit generic drug substitution for brand-name anticonvulsant drug products 
only with the authorization of both the physician and the patient. 

A physician can presently pronibit generic drug substitution by handwriting the words 
''Do Not Substitute" on a written prescription or orally instructing a pharmacist not to 
substitute on an oral prescription. A patient can refuse generic drug substitution by 
exercising the patient's right to refuse generic drug substitution before a pharmacist 
dispenses the patient's prescription. 

In addition, the Bureau believes that decisions regarding generic drug substttution 
should be based on social and economic policies intended to reduce tne cost of drugs to 
consumers without unduly endangering their health or compromising the quaiity of health 
care, and that these policies should be determined by the Legisiature and implemented by tne 
Drug Product Selection Board. Assuming that differences in drug product characterist~cs 
such as shape, scoring con!iguration, packaging, excipients (inciuding colors, flavors. 
preservatives), expiration time and minor aspects of labeling are not important in the care of a 
particular patient, the following question is one to be properly addressed by the Legisiature: 
"Which policy should the Drug Product Selection Board adhere to when evaluating the 
therapeutic equivalence of anticonvulsant drug products and drug products in other 
therapeutic classes?" 
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Should the policy be one of requiring therapeutically equivalent drug products to have 
equivalent clinical effect and no difference in their potential for adverse effects when used 
under the conditions of their iabeling? In the aiternative, shouid the policy require 
therapeutically equivaient drug products to have equivalent clinical effect and no difference in 
their potential for adverse effects when used under the conditions of their labeling and 
accompanied by adjunctive monitoring of a patient's medication? According to Melvin 
Kumasaka, Chairperson of the Drug Product Selection Board: Nadine Bruce, Chairperson of 
the Anticonvulsant Subcommittee of the Drug Product Seiection Board, and Jordan Popper, 
Chairperson of the Professional Advisory Board of the Epilepsy Foundation of Hawaii, persons 
with epilepsy can be properly titrated and maintained on generic or brand-name 
anticonvulsant drug products with good results. According to Kumasaka, Bruce. and Popper, 
problems associated with toxic or subtherapeutic doses of anticonvulsant drugs can arise 
when patients are indiscriminately switched from one anticonvulsant drug product to another 
without being retitrated on the substituted drug product. The Therapeutics and Technology 
Assessment Subcommittee of the American Academy of Neurology expressed similar 
concerns with respect to the anticonvuisant drugs phenytoin (Diiantin) and carbamazepine 
(Tegretol). 

The Bureau recommends that the Legislature establish a policy on generic drug 
substitution that can be implemented by the Drug Product Selection Board, and that the 
Legislature otherwise leave to the Drug Product Selection Board the technical decisions 
involved in administering the State's generic drug substitution law. 

Persons with allergic sensitivities. Because allergic and other toxic reactions to 
inactive ingredients are reportedly rare, and because allergic reactions are not usually dose- 
dependent or necessarily chemical-specific, the Bureau believes that the risks posed by 
allergic and other toxic reactions should be handled on an individual, case-by-case, basis. 
Consequently, the Bureau does not recommend that the Legislature enact legislation to 
permit generic drug substitution for brand-name drug products prescribed for persons with 
allergic sensitivities only with the authorization of both the physician and the patient. 

The Bureau believes :hat the drug industry's voluntary labeling program to help alert 
patients to the potential of allergic reactions should be integrated with the State's generic 
drug substitution law since pharmacists, and not their patients, ultimately select the 
therapeutically equivaient generic drug products to be substituted for the brand-name drug 
products prescribed. Utilizing the concept of patient profile records, it would appear that 
integration of the drug industry's voluntary labeling program an0 the State's generic drug 
substitution law can be accomplished if, at the very minimum, pharmacists are permitted to 
refuse to substitute when the pharmacist's patient profile record discioses the potential for an 
allergic or other adverse reaction to an inactive ingredient in the therapeutically equivaient 
generic drug product to be substituted for the brand-name drug product prescribed. 

At the very minimum. the Bureau believes that a oharmacist refusing io  subsiituie 
should be required to: 

( I  inform the consumer of the pharmacist's decision not to substitute. lnciuding 
an explanation of why the pharmacist is refusing to ~ ~ D s t i t b t e ;  

(2) Notify the prescriber of the pharmacist's decision not to substitute, including an 
explanation of why :he pharmacist refused to substitute; 
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(3) Keep a separate record of the pharmacist's decisions not to substitute, 
including an explanation of why the pharmacist refused to substitute, and :o 
make this record available for inspection by the Drug Product Selection Board 
or the Department of Health and 

(4) Make periodic reports to the Drug Product Selection Board or the Department 
of Health concerning the pharmacist's decisions not to substitute, as either 
may require. 

At the very minimum, the Bureau also believes that the Drug Product Selection Board, 
in consultation with the Board of Pharmacy, should be required to: 

(1) Adopt rules to standardize recordkeeping and reporting requirements 
concerning a pharmacist's decision not to substitute; 

(2) Periodically review records or reports concerning a pharmacist's decision not to 
substitute; and 

(3)  Inform pharmacists and prescribers of changes in the State's generic drug 
substitution law and the recordkeeping and reporting requirements esrablished 
by administrative rule. 

Based on the foregoing discussion, the following policy question should be addressed: 
"Should a pharmacist be permitted to refuse to substitute when the pharmacist's patient 
profile record discloses the potential for an allergic or other adverse reaction to an inactive 
ingredient in the therapeutically equivalent generic drug product to be substitured for the 
brand-name drug product prescribed?" If the answer to the foregoing is "yes", then the next 
policy question to be addressed is: "Should a pharmacist be permitted to refuse to substitute 
under other circumstances if, in the pharmacist's professional judgment, generic drug 
substitution is not in the best interest of the consumer?" 

The Bureau recommends that the Legislature address these poiicy issues and their 
implementation by the Drug Product Selection Board, and that the Legislature ieave to 
prescribers and pharmacists the assessment and management of the risks posed by allergic 
and other toxic reactions to inactive ingredients. 

Fines and administrative actions. The Legislature requested that the Bureau 
recommend ieaislation and oolicies that allow for the assessment of fines and the removal of 

of their generic drug products can be proven. If the ultimate goal of the Legislature is to deter 
fraud and deceit or to award reparations to persons who purchase a drug product apprcved 
through fraud or deceit, then the Bureau recommends that the Legislature consider 
establishing a cause of action to enable persons who consume a drug product approved 
through fraud or deceit to seek reparations from the company that perpetrated :he fraud or 
deceit. At the very minimum, the cause of action snould: 

(1) Enable persons, including third parties. to initiate an action in a circuit court 
and to seek reparations from a company without having io  demonstrate that 
any material harm resulted from the consumption of the drug product; 
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(2) Establish a minimum award, in addition to attorneys' fees and court costs, for 
persons who can demonstrate that they purchased the drug producr, even if 
they cannot demonstrate that any material harm resulted from the consumption 
of the drug product; 

(3) Enable persons to initiate an action based on a finding by the FDA or the State 
of Hawaii that a company obtained approval for the drug product through fraud 
or deceit: and 

(4) Require a company to establish and maintain a trust fund to indemnify the 
State of Hawail against future cla~ms which may ar,se from the fraud or deceit 

Because of questions regarding the extent :o which the State's drug formu!ary of 
equivalent drug products is allowed to list additional drug products and to delete approved 
drug products without regard to chapter 91, Hawaii Revised Statutes (the Hawaii 
Administrative Procedure Act), the Bureau recommends that the Legislature use this 
opportunity to: 

(1) Clarify whether or not the listing of additional drug products and the deletion of 
approved drug products is subject to chapter 97, totally exempt from chapter 
91, or exempt from the public notice and public hearing requirements of 
chapter 91; and 

(2) Amend the State's generic drug substitution law to permit the Board to 
establish in the State's drug formulary those drug products that the 
Commissioner of Food and Drugs has approved as safe and effective and has 
determined to be therapeutically equivalent, without regard to the public notice, 
public hearing, and gubernatorial approval requirements of chapter 91, rather 
than exempting the Board from all the requirements of chapter 91. To avoid 
untimely delays in the implementation and enforcement of these amendments 
to the State's drug formulary, the Bureau recommends that the Legislature 
permit the amendments to become effective immediately upon filing with the 
Office of the Lieutenant Governor without the need for gubernatorial approval. 

The Bureau believes that if  the Drug Product Selection Board continues to list in the 
Hawaii Drug Formulary of Equivalent Drug Products4 only those drug products contained in 
the FDA's "Orange Book", then there may be no need for legislation that provides for the 
removal of pharmaceutical companies from the State's drug formulary, where approval from 
the FDA has been obtained improperly. Assuming that the FDA would take prompt action to 
remove these pharmaceutical companies from the "Orange BOCK". as soon as the 
pharmaceutical companies advitted their guilt or were found guilty in administrative hearings. 
it is unclear what, i f  anything, this legislation would accomplish. 

If the Legislature is concerned that tile FDA may fail to take crompt action to remove 
these pharmaceutical companies or their drug products from the "Orange Bock" once the 
pharmaceutical companies admit tne~r guilt or are found guilty in adm~nistrative hearings, the 
Bireau recommends :hat the Drug Product Selection Board be allowed to remove improperly 
approved drug products from the State's drug formulary of equivalent drug products without 
regard to the public notice, public hearing, and gubernatorial approval requirements of 
chapter 91, Hawaii Revised Statutes, and that the Legislature allow the removals to taKe 
effect upon filing with the Office of the Lieutenant Governor. 
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The Bureau recommends that the Drug Product Selection Board's authority under 
these circumstances be limited to the removal of individual drug products since the removal 
of pharmaceutical companies and entire lines of drug products from the State's drug 
formulary of equivalent drug products couid potentially affect drug products that were not 
approved through fraud or deceit, and subject persons who rely on the availability of less 
expensive, therapeutically equivalent generic drug products to personal hardships. The 
Bureau notes that the State's Medicaid program could be particularly affected by the removal 
of entire lines of drug products from the State's drug formulary since the federal Health Care 
Financing Administration utilizes the FDA's "Orange Book", and not the State's drug 
formulary, when it determines the aggregate upper limits of payment for multiple source drug 
products 

If the Drug Product Selection Board is contemplating the addition of drug products to 
the State's drug formulary of equivalent drug products that are not contained in the FDA's 
"Orange Book", the Bureau recommends that the State's generic drug substitution law be 
amended to give the Board explicit authority to remove these drug products from the State's 
drug formulary in cases of fraud or deceit, without regard to the public notice, public hearing, 
and gubernatorial approval requirements of chapter 91, Hawaii Revised Statutes, and that 
these removals be allowed to become effective immediately upon filing with the Office of the 
Lieutenant Governor. 

Another compelling reason for adopting legislation to remove drug products from the 
State's drug formulary of equivalent drug products in cases of fraud or deceit would be that 
the Board mtist periodicaily conduct meetings to determine whether or not a drug product 
contained in the FDA's "Orange Book" should be removed from the State's drug formulary. 
Because every decision of the Board has the potential to cause adverse health and economic 
impacts, the Bureau believes that the Board should be given the authority to: 

(1) Remove a drug product from the State's drug formulary, whether or not the 
drug product is contained in the FDA's "Orange Book", without regard to the 
pubiic notice, public hearing, and gubernatorial approval requirements of 
chapter 91. Hawaii Revised Statutes; and 

(2) Bar a person from addressing the Board or brmging act~ons before the Board in 
the future; 

if the Board, a county prosecuting attorney, or the Attorney General finds that the person 
knowingly made false or misleading statements to the Board either in support of or opposition 
to trle removal or addition of a drug product to the State's drug formulary. 

Based on the foregoing discussion. the Bureau recommends that the following policy 
questions be addressed: 

(1) Should the Drug Product Selection Board be allowed to remove drug products 
from the State's drug formulary of eauivaient drug products where approval 
from the FDA has been obtained through fraud or deceit, without regard to the 
pubiic notice, public hearing, and gubernatorial approval requirements of 
chapter 91, Hawaii Revised Statutes? 

(2) Should a cause of action be estab'ished to deter fraud and deceit or to award 
reparations to persons who consume drug products approved through fraud or 
deceit? 
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(3)  Should the Drug Product Selection Board be given :he authority to' 

(a) Remove a drug product from the State's drug formulary of equivalent 
drug products, whether or not the drug product is contained in the 
FDA's "Orange Book", without regard to the public notice, public 
hearing, and gubernatorial approval requirements of chapter 91 : and 

(b) Bar a person from addressing the Board or bringing actions ~ e f o r e  the 
Board in the future, 

if the Board, a county prosecuting attorney, or the Attorney General finds that 
the person knowingly made false or misleading statements to the Board? 

Miscellaneous--physician prerogative. Both the Hawaii Medical Association and the 
Drug Product Selection Board indicated an interest in adopting a two-signature prescription 
pad format where a prescriber would sign one line on the prescription pad to prohibit generic 
drug substitution and another to permit it. The Hawaii Medicai Association favors a two- 
signature prescription pad format over the present prescription pad format since it does not 
require a prescriber to write the phrase "do not substitute" to prohibit generic drug 
substitution on written prescriptions. Convenience and recognizing the principal role of the 
physician in matters of patient care are the primary reasons cited by the Hawaii Medical 
Association for a two-signature prescription pad format, The Drug Product Selection Board's 
interest in the two-signature prescription pad format represents an attempt to reach a 
compromise with the Epilepsy Foundation of Hawaii over the removal of the anticonvulsant 
drugs from the State's drug formulary of equivalent drug products. 

While a two-signature prescription pad format would relieve prescribers from having to 
write the phrase "do not substitute" to prohibit generic drug substitution on written 
prescriptions, it would not relieve prescribers from having to write the phrase "brand medically 
necessary" to meet federal Medicaid requirements. While a two-signature prescription pad 
format would alleviate prescribers from having to write the phrases "do not substitute" and 
"brand medically necessary" to meet state and federal requirements when prohibiting generic 
drug substitution on prescriptions written for Medicaid patisnts, the same result can be 
obtained by amending the State's generic drug substitution law to permit prescribers to write 
either "do not substitutex or "brand medically necessary" to prohibit generic drug substitution 
on written prescriptions. 

An advantage of a two-signature prescription pad format is that it would preclude 
charges of negligence arising out of acts of omission since a prescriber would have to sign 
one of the two preprinted lines on the prescription pad to make the prescription valid. Again, 
the same resuits could be obtained by amending the State's generic drug substitution law to 
protect prescribers from these charges unless :he prescriber had reasonable cause to believe 
that the heaith condition of the patient for whom the drug product was intended warranted the 
dispensing of a brand-name drug product and not a therapeutically equcvalent seneric drug 
product. 

The Bureau believes that the relevant policy-related issces that warrant further 
consideration by the Legislature at this time are: 

(1) Whether or not recognizing the principal role of a prescriber in matters of 
patient care is sufficient reason for adopting a two-signature prescription pad 
format. If not, then; 
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Whether or not the State's generic drug substitution law should be amended to 
permit prescribers to write either "do not substitute" or "brand medically 
necessary" to prohibit generic drug substitution on written prescriptions; and 

Whether or not the State's generic drug substitution law should be amended to 
protect prescribers from charges of negligence arising out of acts of omission, 
unless the prescriber had reasonable cause to believe that the heaith condition 
of the patient for whom the drug product was intended warranted the 
dispensing of a brand-name drug product and not a therapeuticaily equivalent 
generic drug product. 

Miscellaneous--Medicaid. The recently enacted Omnibus Budget Reconciliation Act of 
1990, P.L. 101-508 (November 5, 1990), makes a number of changes to the Medicaid program 
and may have a substantial impact upon the states because of the potential penalties and 
recoupments possible through the late implementation of congressionally-mandated 
deadlines. 

The Bureau suggests that the Legisiature request the Department of Human Services 
to: 

(1) Conduct an informational briefing for the Legislature or appropriate committees 
on anticipated changes to the Medicaid program before the end of the 1991 
legisiative session; and 

(2) Submit a written report to the Legisiature on the implementation of these 
changes before the convening of the regular session of 1332. 

The informational briefing should address ihe substance of these changes and their 
anticipated outcomes. The written report should discuss the Department's implementation of 
these changes and any significant impacts on the ability of physicians to prohibit generic drug 
substitution and require the dispensing of brand-name drug products. The Department's 
written report should also include recommended legislation to implement these changes or to 
mitigate their adverse effects, if appropriate. 

Summary 

The Bureau believes that generic drug products can save consumers substantiai sums 
of money as long as chemical allergies to inert ingredients, adverse psychosomatic reactions. 
and differences in the bioavailabiiity, bioequivaience, and therapeutic equivaience of multiple- 
source drug products do not excessively complicate patient care or compromise patient 
heaith to the point where medical intervention becomes necessary. The Bureau notes that 
the cost of performing a blood test to retitrate a patient switched from :P,e drug product of one 
manufacturer to the drug product of another manufacturer couid range from $40 to $70. 
depending on the drug product in question. As pointed ou? by the Therapewcs and 
Technology Assessment Subcomm~ttee of the American Academy of Neuro!ogy. these costs 
represent a flaw in the economic incentive for generic substitution, which can result in 
additionai costs that outweigh any smail cost savings accruing from use of generic 
medications. 

The Bureau believes that physicians, pharmacists, and third-party insurers all piay an 
important role in making quality health care accessible to the people of Hawaii. The B ~ r e a u  
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also believes that in the end there is only one true "loser"--the patient--when adversarial and 
confrontational attitudes between and among physicians, pharmacists, and third-party 
insurers prevail. The role of the Legislature in the generic drug substitution controversy 
should be to establish policies that can be implemented by the Drug Product Selection Board. 
The role of the Drug Product Selection Board in the generic drug substitution controversy 
should be to faithfully implement those policies established by the Legislature. The 
Leaislature should leave the technical decisions required for the administration of the State's 
generic drug substitution law to the Drug Product Selection Board, and the Drug 
Selection Board should leave the establishment of broad policies to the Legislature. 

ENDNOTES 

Senate Concurrent Resolution No. 2-12, S.D. 1, Fifteenth Legislature, State of 
1990. 

Section 11-33-3, Hawaii Administrative Rules (Department of Health, Drug 
Selection Board). 

Section 11-33-3, Hawaii Administrative Rules (Department of Health, Drug 
Selection Board). 

Sect~on 11-33-3, H a w a ~ i  Administrative Rules (Department of Health, Drug 
Selection Board). 
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Appendix A 

THE SENATE 
FIFTEENTH LEGSUTURE, 1990 
STPTE OF HAWAII 

S.C.R. NO. 242 
S.D. 1 

SENATE CONCURRENT 
RESOLUTION 

REQUESTING TKE LEGISLATIVE REFERENCE BUREAU TO CONDUCT A STUDY ON 
THE USE OF GENERIC DRUG PRODUCTS. 

WHEREAS, the Bawaii Food, Drugs, and Cosmetics Act was 
amended in 1980 to allow generic drug substitution for brand name 
drugs; and 

WHEREAS, the Legislature's intent was to extend cost savings 
to consumers; and 

WHEREAS, the recent scandal of falsified lab results by 
several pharmaceutical companies in order to gain Federal Drug 
Administration (FDA) approval of their generic drugs indicates 
that enhanced regulation in this areE may be needed! and 

WHEREAS, although the FDA has suspended these pharmaceutical 
companies from distributing particular generic drug products, no 
reparations have been made available to patients; and 

WHEREAS, there are some drugs for which the FDA allows a 
wide range of variance in determining bioequivalence and, in some 
cases, these drugs reportedly have been found not to be 
chemically identical to brand name products and not to have the 
same therapeutic effect; and 

WHEREAS, the American Academy of Family Physicians in a 
publication entitled *White Paper on Generic Drugs" found that 
bioavailability does not necessarily equal therapeutic 
equivalence in certain groups of patients; and, 

WHEREAS, there are concerns for certain high risk groups, 
such as those who are allergic to certain products, or those with 
critical diseases such as epilepsy who apparently are more 
affected by the substitution of generic drugs for brand name 
drugs and for whom generic substitution should only be made with 
extreme caution; now, therefore, 

BE I T  RESOLVED by the Senate of the Fifteenth Legislature of 
the State of Hawaii, Regular Session of 1990, the House of 
Representatives concurring, that the Legislative Reference 
Bureau, in consultation with the Department of Health, the Hawaii 
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Medical Association, the Hawaii Hedical Service Association, and 
other interested parties, is requested to conduct a study of the 
economic benefits that Hawaii's consumers have derived from the 
use of generic drug products, and the risks and dangers of 
generic drug products for certain patients or conditions: and 

BE IT FURTHER RESOLVED that the study recommend whether 
generic substitution for brand name anticonvulsant drug products 
prescribed for epileptic patients and patients with allergic 
sensitivities should be permitted only with authorization of both 
physician and patient; and 

BE IT FURTHER RESOLVE3 that the study recommend legislation 
and policies that allow for the assessment of fines and the 
removal of pharmaceutical companies from the State Drug 
Formularies, where approval from the FDA has been obtained 
improperly, until the safety and effectiveness of their generic 
drug products can be proven: and 

BE IT FURTHER RESOLVED that the Legislative Reference Bureau 
report its findings and recommendations to the Legislature not 
later than twenty days before the convening of the Regular 
Session of 1991; and 

BE IT FURTHER RESOLVED that certified copies of this 
Concurrent Resolution be transmitted to the Director of the 
Legislative Reference Bureau and the Director of Health. 

RFS1654 SCR242 SD1 SMA 
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A7 orqanitation hhicfi represents as rmny eysicians a s  the Amxican 
Academy of Farnify Pnysicians mst take a stzud on the issue of generic 
s i b t i M i o n  of p-iption drugs. Generic prcduCts are here ard they 
are not going to go aiiy. H3re ard nore of ax msbers are p i r t i c ipa tk  
in state Medicaid pmqmm ard health main- oqaiuzations, an3 
ac"ti.rg as hospital physicians L? facilities bhae there is mardated 
mbti tut ion of genexic p r d x t s  for their patients. Ihe  O m d t t e  on 
Dngs ard Devioes vas creata3 to mintdin surveillance and make 
rczmer&tiolls on legislative, nqulatory ard pblic activities relating 
t3 drugs and devices. 

"C-ic substitution" is defined as "the a d  of dispensing a different 
&?+ or an unba-ded drug prcduct fer the drug pruiuct prescribed (i.e. 
M c a l l y  ti>e same drug encity in the s3me dosage form, but distribute3 
tl.' different ccsnpanies) ." The Acadany has taken a p i t i o n  of being 
c q x s 4  to "therapeutic substitution," whicfi is the utilization of drug 
~-m2udt wntain i rq  different therapeutic mieties, but which are of the 
XE .$m:acalqic and/or t h m p i t i c  class tfst ca?. be exp&&d to have 
SL-dar therapeutic effeds wften administered to patients in 
t".eap?utically equivalent doses. 

Ye Fure F d  and Drug Act of 1906 a l l 4  the F d  am3 Drug 
L--tion to seize drug p d u c t s  which  were mislabeled or 
r%lterated, i f  the Agency had received canplaints. m e  F&, Drug and 
-tic A c t  of 1938 required mixifactures to submit p m f  of a drug's 
=fety prior to muketing, an3 all- the FDA a 60-day wid to review 
t:e damentation before the drug amid he mketrd. In 1962 the 
%&:awer-Harris Anemhmt inCreaLiEid the FCA's authority by requiring that 
''?+zp&i? and controlled studies" dennnstrate "substantial evidenoe" of 
safety and efficacy before a drug amld be appmved for irnrketing. 
Fzlkrrized clinical t r ials  have generally h? the rqubxl studies for 
sr?, p m f .  Since 1970, a canplete New Lmq Application, inclrding data 
f r m  clinical trials, has not keen requird to markst a pmfuct ckrLcally 
f-ie same as one marketed before 1962. Instead, such appraal car ld  be 
or"- by filing an Abbreviated PIeJ Drug Application (ANa9) mntaining 
~ ~ i d e x e  of the bioequivalence of the nev drug b the original prcduct. 
Ywzre was and is no pmvision that there be proof of therapeutic 
€+valence. 

L7 1984 t h ~  United States Cmqmss ~ M M  the Drug F'rioe Ozmpetition am3 
Wtent Term Restoration Act. This legislation, known as  the Waxran-Hat33 
, encouraged the developnent of w innovator drugs an3 facilitate3 the 
= 's  appmval p-s for generic drugs. ?he law established an ANlX 



prooess for paSc-1962 drq prdu3.s. F%c&&s chemically apivalent to 
pxwiaclsly apprwed pmbcts  need cnly be proved bioequivalent, rat 
clinically o r  therapeutically equivalent, to the original p r d z t .  
specific regulations %?ill be discussed in PART LII of this report. 

The irdividial  states mintab & of the authority ta regulate dnxj 
scbstitution. Mast states had anti-substiMirm laws in the 1950s, ht 
all of these had tea d f i e d  or repedled bj l982. Mzst  states use the 
FIB'S "orarqe b33k." as the guide by which their MsLicaid fornulazies are 
develm. States c a n  set different regulations frcm the FlR. California 
( B i & v a l e n o e  Advisory Pane:) ard New Jersey (DNg W i z a t i m  Review 
Cxxrxzil) have raw generic thioridazine am3 nitrofurantoin prcduc& as 
"rat biequivalent." In addition to this, the availability of brard name 
p.-rduds may be restricted by hospital ax3 health maintenance otyanization 
fcnular ies ,  with the hxrrds allowed by the state in wfiich they function. 
klthsugf, these limitations affect the physician's prscribiq of therapy 
fcr hisher patient, this issue w i l l  nut be dealt w i t h  in t h i s  paper. 

?re f d l y  physicians of the Unit& States of America share the asncern of 
ot-er specialty groups of physicians, particularly as it relates to the 
use of g e w i c  dfug pmducts in children am3 the elderly s f  cur rution. 
Blcavailability does not necessarily equal therapeutic equivalence in 

grcups of patients. 
-I 

m m r n - m m x m s m u i ~ l ~ ~ ~  

k =aufacturer must meet three general -ts to obtain IT& apprwal 
fcr the narketirq of a generic drug. First ,  the generic pm%d mt have 
t.e sane amcwt of acCive irigredients in the same dosage form ard with the 
szze mte of administration, as the innovator prduct.  "me same 
rz.lilfactwing stadad$ nust hi mzt by the generic, as are recpu& by the 
L---tor product. A l l  presrription drugs a m  subject to the IT& Gocd 
Y ~ ~ a c h u i n g  Fractioes regulations govemimj nanufacture an3 quality. 

a miufacturer mst shun' tha t  the pnx3uct is b i q i v a l e n t  to the 
1---tor product. 

L- sare bstarws, the RYI requires only in vitro tests for drug identity, 
s--egth, quality, p r i t y ,  disintfgration, or dissolution to establish 
bioequivalence. For the mjority of generic prorfucts, a stildy w i t h  human 
s;jj& (in vivo) nust h! done. T k s e  in V ~ V O  studies of bioavailability 
-?erally reasui~? the extent ancl rate of absorption of the d-ug in the 
s:f&c circulation, rather ttm the w's actual effezt. "me m 
~ i f i e s  W a t  testing be mrducted in appruxbmtdy 18-24 (one study 
eigi only s ix  subjects vere tested) healthy pkrssrts &tween the ages of 
22 Encl 35, w h  are within 10 percent of their ideal bocfy weight, un3.w 
fzscjrcs &itiom. Zhe st&y shall be ~ l e  w i t h  a sirgle&ose, 
= ? z a l ,  crossover dgign. Biese FT& guidelines attjeropt to minimize 
t;-e e f f e d  of inter- an3 intra-subject variability. Paclloxs arnsickxd as 
j;?ortant by the FlYi axe: (1) Tmax - the nsa%mwnt of tb, after . .  . 
ariliustration of the drug, a t  the maxinnrm s e r u m  mnoentration of a 
~rcduct is achieved; (2) Qrax - the rraxinerm serJm a m x n C ~ t i o n  achieved; 
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arc3 (3)  WC (Area Dhder the Qlrve) - the tDtal absorptiw of a single 
test dose. Many w e s  rnreal that these criteria are not aet by "orange 
t03k" equivalent prcducts. 'ihere is nI2dl Qbate, whi& rmst be 
aclnrlezkjed, the akswze of prcof that the availability of the 
therapEsrric dwmical in a drug equates with the effects, side-ef fccts, or 
tnrjuty of adhitives an3. inert mterials in a drug pru?uct. 

In terms of approval of a generic pr&u&, bioavailability IIMPS that the 
t s s ~  of the q-ic reveals +/-20 percent of the availability of the 
in73~rltor prcduct. ?he FD4 has establish4 different +rtardards for 
different drugs or drug classes. FIquently noted tlwmples in the 
liCmt3Vi are: +/-lo percent for warfarin: +/-25 perrznt for 
aTiarrf,ytbmic drugs; ax3 +/-30 percent for anti-p;ychotic drugs. 

rn f-s of the colmnitw in its review of the medical literature ard 
of the definitions and claims of the RX have raised serious concerns 
ahxi, generic drugs which can no longer be ign0x-d. There is much 
e\~ikxz? in the dical literature which in3icates %hat m y  so-called 
gcEic drug substitutes are not "chemically the same drug entity in the 
EZ dosage form." A gemric drug naLst be identical to the b& MIW 

J .  Many gerlitric fonrfulati~ns contain differat "addit9~es" itrd 
,:<-&,, - ccsrpowds, as ampard tothe brand mw prcduct, and therefore 
VLS rwt be amsidered bioequivalent ?his information applies to m y  of 
tk drugs listed as class "A" in the m's "orange bml:." ?hs 
bici!vailability of a drug in serum or urine -ts cannot be assum35 
tc man tkt the drug is theapeutically quivalent. It is clear frw our 
E.?W that s ~ n e  drugs have an extmaely ~ l r a ~  therapeutic windcw. In 
a- opinion, even a 10 perce,1t over or urder dosage m y  be dangerus in 
oe patients. 

If 2 family physician, participating in a health mintenance organization 
or 2 hospital settiq, is reqdirexi to prescribe a generic prduct ard 
.%/her patient's condition wrsens, we vould reoannrrnd close mnitoriq 
of serm dng levels, rather than assumkq that the patient's disease 
sz-3 has dLvrged or that the patient's degree of ccsnplianoe with the 
t z t m n t  regimen has changed. Imrstigation m y  pmve that the real 
prrble7i is related to s w i t d i i r q  frcan a bram: rime drug to a generic 
prsl"xt or fm one generic to another generic without the physician's 
I-=n-ledge. MthoucJfi m a s ~ i r g c  senm blocd lwels m y  obvjate any oxt 
kefit to the total health mnagemmt plan, w have m other alternative 
ti w t .  -- i-I- FTA meth&logy of test+ a gweric prcduct, using 18-24 healthy 
v c l m t t  hetween the ages of 21 and 35 years of age, shose wight is 
i ; F = - i ~  10 pfrcent of m m l ,  is l a c k .  in credibility by most 
rwaachers. Ihe methalolcqy fails to crmsider first pass mtabolism, 
arzive metabolites of the M c a l ,  age, sex, dissolution, absorption, 
gzrzric pH, infl- of other diseases and drugs, ark3 effects of 
i w ~ i o n  with f&, alozhol or in a tobarn user. Dne study reveal& 
tirt tvu FIB mrt€d laboratories did not agree on senrm levels in a 
s d y  of one generic &UJ. 



In the art icle "Are Generic LXqs Danprcus far the A W "  (Lamy, p. 42, 
JoLnndL of Gerontolo$cal MnsirrJ, ll(4) "42, 1985 A p r i l ) ,  the ? x u t b r  
sqgeszs a new system reDoylizirrJ that there axe "&tical patients, 
critical diseases ard critical drugs for &hi& generic sukstitutim M d  
never tx mudated.w Using this wxAl, the Cornnittee on Dnqs ard Devises 
d f i e d  the desrriptim of these to read as follows: 

critical Patients: Pol- exmple, these wculd include those 75 years an3 
older, an2 females living alane w i t h  nultiple patholw m rmltiple drug 
qillerts. 

Critical D i s e a s s :  wAd hcl lde thcse disease staces which are 
diff io l l t  to stabilize. DBnples of critical diseases irvllude depfgsion, 
a s t t ,  congestive heart failure, diabetes &litus, cardiac prcblems, ard 
ti-ii p;ychOSeS. 

Cctical Drugs: mese are drugs for which the FIX allm a wide range of 
vrriance in determining bioequival-. Emnples of these critical drugs 
incliaje antipsy&otics ard liop diuretics. Drugs listed as class "B" in 
the m "orange book" should not be substituted. 

A s  p2tient advxate, the family piysician has the ultimate resparrsibility 
fcr the trea-t prescribed for any given disease prooess. lhat 
resp,?sibility includes saxrirg safe, efficacious, ark3 cost-effective 
neAcations. A review of the medical literature m e a l s  that generic 
d r q s  a m w e d  by the R)A are nat c h g a i d y  identical (the same drug 
eri ty in the same dcege fonn) to the brad name prrduct in mvlyvell 

cases. In  addition, the testing required by the FDA does not 
dccc;mt that bioequivalency equals therapeutic equivalency. A l l  drugs 
apmve3 by the FDA as  generically equivalent (i.e. listed a s  class "A" in 
the m "orange book") frequently have not keen found to be a s  safe an3 
effective a s  their brard na!! amnterpar t s .  

F.=T are "Critical Patients," "Critical Drugs," and "Critical Diseases"  
%-. ihich there should never be mandatory substitution of a generic drug. 

Crltical Patients: For ewmple, these would include t h e  75 year; an3 
0 ,  axi f a ~ l e s  living a l e  with mrltiple patholo3y on nnrltiple drug 
TLx?ns. 

eltical. Diseases: ?fffse wmld include those disease s t a h  which are 
rLf ux2t to stabilize. Exazples of critical disearzs inclde dep-ion, 
sCke, mngestive heart failure, diabetes mellitus, cardiac prcblems, and 
t k  P;Ycfi0ses. 

Critical Drugs: mer;F? are drugs for which the Fa4 allow a wide range of 
a-hrre i n  de- bioequival-. Bmples of thge critical drugs 
ircluje antipsychotics ard l q  diuretics. Drugs listed as class "B" in 
t'e FDA "orange bmk" should not be substitute% 
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(a) Ihe Acaday the ETX to revise or e n f m  its 
a r x e n t  definition of a generic d n g ,  an3 eMct regulatiazs 
m q u i r i q  sc ient i f ica l ly  rel iable methxiolcqy to insu~e 
therapeutic quivalency, rather than bioqdvalensy. 

(b) Ihe Aca- A that the FTl4 streddine the p- 
for xqorting of dr tq  toxicity a& iwffectivemss. me 
pmsent wthd is b u r d m  and o m  w i t h c u t  p i t i v e  
results. This d m s  not Yxnuage the reprtiq of problems 
related to brad ram or generic substitutes. 

( c )  The Academy scrpports the position that there should be m 
blanket qxuval  of generic subst i tut im. If s l b s t i M i o n  is 
mardated, the k a d m y  ecauages nmr&m to carefully nonitor 
patients. 

(dl The Academy should enoMuage family practice residency 
p w  to ins t i tu te  original aid ongoing r e e a r 2 1  in the 
area of therapeutic q i v a l e x y  versus bioavailability, with 
m@asl_c on toxici ty ard side ef f rc ts ,  as w e l l  as  efficacy of 
g-merit p r d u c t s .  

(e) The American Academy of Family Fhysicians urqes its members to 
be their patient 's adv-te, as a of o b j d i v e  
s c i e n t i f i c  ir.fo&icm mmn3fmLlg brand mm ard qaaeric 
-5. The Academy supports the o o m p t  of prescribing the 
least costly W i c a t i o n ,  if safety ard efficacy are not 
mcpmmised. 

cf) me American Academy of Family Pilysicians is camitte3. to 
c o n t i n a l l y  reviewing the i s s u e  of safety ar& efficacy of 
generic d n q s  aid to mke appropriate changes in  p3licy as new 
information bemmes available. The Academy further enc~urages 
its mrs t i tuen t  chapters t o  mni to r  the issue of generic d.zyzs 
in each s ta te .  
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Appendix C 

Review of  Bibliography 

Introduction 

This appendix briefly describes 60 of the 73 articles, editorlais, commentaries, and 

orher publications referenced in rhe bibliography of the American Academy of Family 

Physicians' "White Paper on Generic Drugs". The descriptions discuss what the Bureau 

believed to be the most relevant aspects of each reference insofar as the Bureau's study was 

concerned. The purpose of this review is - not to provide the reader with enough information to 

draw conclusions about the validiry of each reference and its relevance to the Academy's 

"White Paper"; rather, the purpose of this review 1s to illustrate the complex scientific and 

philosophicai issues surrounding the generic drug substitution controversy, and to illustrate 

the disagreements over these and other issues. Readers interested in drawing conclusions 

about the validity of these references and their relevance io the Academy's "White Paper" 

should read each reference in its entirety instead of relying on rhe Bureau's descriptions. 

These references are available at the Hawaii Medical Library and the University of Hawaii's 

Hamilton Library. 

(1) Medical Letter on Drugs & Therapeurics, "Generic topical corticosteroids" 
Vol 30 No 765 (May 6, 1988), pp 49-50 

Description: Reports differences in the potency of brand-name topical 
corticosteroids and their generic counterparts. Reports no difference in the 
potency of three different concentrations of the same brand-name topical 
corticosteroid 

(3) Sheila Ricbton-Hewett, Elyse Foster and Carl Apstein, "Medical and Economic 
Consequences of a Blinded Oral Anricoaguiant Brand Change at a Municipai 
Hospiral", A r c h e s  of lnrernal Medicine, Vol. 148, No. 4 (Aprii 1988). pp. 806- 
808. 

Description: Reports an increase in the number of patients whose 
anticoagulatlon was poorly controlled follcvmg a change in the brand of 
warfarin sodium used in the Boston Ciry Hospital. Reports that there was a 
concomitant increase in the number of clinic vis:ts and an increased frequency 
of prothrombin time test to regulate the dosage in such patients. Reports that 
a significant increase in morbidity and overa!l health care costs resulted from 
this attempt to economize by changing brands of medication. 



(4) Alexander Fisher, "The Significance of Ethylenediamine Hydrochloride 
Dermatitis Caused by a 'generic' blystarin-Triamcinolone l i  Cream". - Cutis, 
Vol. 41, No. 4 (April 1988)- p. 241 

Description: Reports the allergic reaction (contact dermatitis) of a 42-year old 
male to ethylenediamine nydrochloride, an inert ingredient and sensitizer fcund 
in Myco-Triacet l l  Cream but not its supposed equivalent, Mycolog l l  Cream. 

(6) Alexander Fisher. "Problems Associated with 'Generic' Topical Medications". 
Cutis. Voi. 41. No, 5 (May 1988), pp. 313-314. - 
Description: Discusses potential allergic problems (sensitivity) with generic 
formuiations of two different topical medications because of the inert 
ingredients used to preserve these medications. Discusses the problem of 
identifying sensitizing inert ingredients in topicai dermatologic medications. 
Reports differences in the potency of brand-name topicai corticosteroids and 
:heir generic counterparts. 

(8) Mark Manzo, "A drug by any other name. Your guide to generic and brand 
names", Nursing 88, Vol. 18, No. 1 (January 19881, pp. 113-120. 

Description: Lists over 800 brand-name drug products by the~r estabiished 
names. 

(10) E. Kallstrorn, M. Heikinheimo and H.  Quiding, "Bioavailabiiity of three 
commercial preparations of ibuprofen 600 mg.". Journai of International 
Medical Research, Vo!. 16, No. 7 (January-February 1988j, pp. 44-49. 

Description: Reports tbat different brands of ibuprofen may not be 
pharmacokinetically intercnangeable, and that Brufen is superior to either 
Burana or ibumetin when considering both the rate and extent of absorption. 

(1 1) Ailan Barreuther, "Probiems with generic theophylline and indiscriminate brand 
switching", Annals of Allergy, Vol. 60, No. 3 (March 1988), pp. 275-276. 

Description (Letter to the Editor): Discusses an arlicle entitled, "Problems with 
generic theophyiline and indiscriminate brand switching", authored by Gerald 
Klein. States that "[mjy greatest concern with this article is that it sears a 
misieading titie and is passed off as a 'scientific' articie rarher than pure 
misguided opinion". States ihat the author (Kiein) resorts to using obscure 
references lo  confirm his impression of what might happen in some patients if  
indiscriminate switching were to hkppen. 

( I 2 j  Richard S r o ~ g h t o r ~  "Are generic topical gccocorticcsteroids equivaient ta the 
brand name?", Journal of tbe American Academy of Deimatolocjy. Vol. 18. 
No. I Part 1 (January !988), pp. 138-139. 

Description (Editorial): Discusses differences in the potency of brand-name 
topical corticosteroids and their generic counterparts using the vasoconstr~ctor 
assay method. States rha? it is common knowledge among those who work 
,vvi?h probiems in percutaneous absorption that minor differences in formulation 



can lead to major differences in penetration by glucocorticosteroids. Suggests 
that the vasoconstrictor assay merhod be used to compare the ecuivalence of 
generic drugs with their brand-name equivalents before the generic d r q s  are 
reieased for prescription use. 

(14) John Aita, "Generic vs branded carbamazepine" Mebraska blled!cal Journal, 
Vol 73, No 11 (Novemoer l988), pp  322-323 

Description (Letter to the Editor): Expresses the author's displeasure with the 
Nebraska Department of Social Services' decision to pay for a generic 
anticonvulsant (carbamazepine) rather than the brand-name anticonvuisant 
(Tegreiol) unless prior authorization for the brand-name product is obtained by 
the physician. 

(15) R. Faser Triplet?, "Generic substitution: a dilemma for the allergist", Annals of 
Aiiei.gy, Vol. 61, No. 5 (November i988), pp. 323a-3235. 

Description: Discusses the bio~nequivaience of theophytline sustained-released 
formulations and other generic drugs. States that there is an accumulating 
literature describing reports 31 patients adequately controiled with a brand- 
name product and who either had subtherapeutic or toxic responses when 
switched to a genertc drug. 

(16) Joanne Rogin, "Ge~er ic  anticonvulsants" Minnesota Medicine, Val 71 l i o  3 
(March 1988), p 120 

Description (Letter to the Editor): Expresses the concerns of the Epilepsy 
Foundation of America regarding the mandatory substitution of generic 
anticonvulsants. Suggests that rule-making bodies-including those at the 
federal and state levels. as well as prepaid medical plans, ins:itutions such as 
hospitals, correctional faciiities, residential 'aciiities, and others who mane 
decisions about the availability of certain medications-be made aware of the 
potential adverse eifects o i  changing from one formuiation of an anticonvuisant 
to another without the prior expressed permission of the treating physician and 
the agreement of the patien!. 

(17) Fred Baughman, Jr., "Substituting of Generic Drugs", Western Journal of 
Medicine, Vol. 148, No, 4 (April 1988), p. 463. 

Description (Letter to the Editor): Expresses the author's concerns abcut Medi- 
Cal, health maintenance organizations, and independent practice associations 
mandating substitution with generic preparations in cases where a brano-name 
drzg has previousiy been used by a patient. States that because there is no 
oroof cf the equivaiency of a gereric anticonvuisart to the brand-nane drug or, 
for that matter, to other generic preparations of the same drug. any cnange 
%om the prepara~ioii with which seizure contrcl was obtamed must be viewed 
as a therapeutic troai and, as such, one attended by ihe slight Dot real 
possibility that seizure control could be lost. 

119) Stephen Curry, Jonn Gums, Lisa 'Nilliarns, R.  Whitney Curry and Bernard 
Wolfson, "Levothyroxine sodium tablets: chemicai equivalence and 



bioequivaience", Drug Intelligence & Clinical Pnarmacy, Vol. 22, No. 718 (July- 
August 1988), pp. 589-591 

Description: Discusses the bioequivalence of two brands of levothyroxine 
sodium tablets compared in a study using hypothyroid patients. Discusses 
past reports of bioequivalence and bioinequivalence with respect to 
levothyroxine products. States that some of the subpotency data may have 
arisen because an inappropriate assay method has traditionally been used in 
tablet standardization. States that most of the bioequivalence studies have 
suffered from poor design, i.e., they were anecdotal, involved too few patients, 
were not randomized or biinded, failed to involve compliance checks or ro 
standardize blood drawing times, and used healthy volunreers. States that 
nonhypothyroid patients (healthy volunteers) can adjust to variable 
levothyroxine intake, yielding normal test results from relatively inactive or 
superpotent tablets. States that the two brands of levothyroxine are 
bioequivalent. 

(20) Howard Netz, "Generic Drugs: Therapeutic Effectiveness and 
Interchangeability", Colorado Medicine, Vol. 85. No. 16 (September I .  1988): 
pp. 347-348. 

Description: Discusses the position of the Colorado Medical Society with 
respect to generic substitution. Discusses the Colorado Law of Drugs and 
Druggists. States that many pharmacists are not knowledgeable regarding 
equivalence issues, and in fact many pharmacists do not own or are not aware 
of the Federal Food and Drug List (the FDA's "Orange Book"). States that 
many physicians are not knowledgeable nor can be expected to be 
knowledgeable regarding the many manufacturers and their generic 
substitution products. Makes seven recommendations regarding generic 
substitution. 

(21) Lial Kofoed and Martha Nelson. "Psychological Issues in the Use of Generic 
Drugs", American Journal of Psychiatry, Vol. 145, No. 10 (October 1988), 
pp. 1315-1316. 

Discussion (Letter to the Editor): Discusses the case history of an elderly 
paranoid male whose condition deteriorated as a result of subtherapeutic 
serum phenytoin and carbamazepine levels. Explains that the pharmacy at 
which the patient obtained his medication had changed its supplier of 
carbamazepine, and that the patient noticed the change in shape and color of 
the carbamazepine tablets from those he had been previously taking. States 
that the patient became reluctant to take the carbamazepine and then refused 
to take the phenytoin as well. States that the patient's baseiine suspiciousness 
was aggravated by the unexpected and unexplained change in the color and 
shape of the carbamazepine tablets, and :hat subsequent reductions in the 
patient's serum drug levels and the associated symptom escalat;on were the 
result of noncompliance with his regimen rather than lack of bioequivalence of 
the new tabiets. 

(22) Andre Jackson and Mei-Ling Chen, "Application of Moment Anaiysis in 
Assessing Rates of Absorption for Bioequivalence Studies", Journal of 
Pharmaceutical Sciencesl Voi. 76, No. 7 (January t987), pp. 6-9. 



Description: Discusses the use of moment analysis in the evaluation of 
equivalency between test and reference formulations with respect to the rate of 
absorption for four drugs having different pharmacokinetic characteristics. 
States that currently, the most common procedure for comparing rates of 
absorption is to use peak plasma concentration (Cmax) and time to peak 
(t,,,), both of which have been pointed out to be rather rough estimates 
containing minimal information about the absorption process. States that these 
parameters (Cmax and tmax) are not well defined for drugs that show multiple 
peak concentrations and, thus, no uniform methods are available for assessing 
the rate of absorption. States that mean absorption time has utility as a 
parameter in assessing equivalency for the classes of drugs in this study, 
especially when used in conjunction with Cmax. 

(23) Paul Doering, Oscar Araujo and Franklin Flowers, "Generic equivalence of 
dermatologic products. How equivalent is equivalent?", Journal of the 
American Academy of Dermatology, Vol. 16, No. 5 Part 1 (May 1987), pp. 1068- 
1070. 

Description (Commentary): Discusses the case history of a 66-year old white 
male who purchased a generic form of fluocinolone o~ntment in a petroleum 
base despite instructions from his physician to the contrary. Discusses the 
problem of inactive ingredients that are found in the generic substitute, some of 
which are known topical sensitizers, but are not found in the brand-name drug 
product (Synalar). States that the events in this case unfolded in a time 
sequence that made patch tests impractical. States that the evidence that the 
inactive ingredients worsened the condition is strictly circumstantial, and that 
the worsening could likely have been the normal variation of the disease 
process itself, 

(24) Louis Keith and Michael Method, "Generic Drugs in Reproductive Medicine: Is 
the Value Anticipated the Value Obtained?", International Journal of Fertility, 
Vol. 32, No. 4 (JulyIAugust 1987), pp. 268-278. 

Description: Discusses some of the potential clinical problems that may arise 
when generic drugs are substituted in reproductive medicine. States that 
generic substitution in reproductive medicine is beset with potentially serious 
clinical problems arising from the extremely narrow margin for dosage error, 
highly individual dosage requirements, and adverse economic and 
psychological consequences following generic failure. States that current FDA 
guidelines may allow an unacceptably high degree of variation in bioavailability, 
and that the policy of testing in males those drugs designed to be given with 
virtual exclusivity to females may introduce other, as yet unknown, problems. 
States that generic substitution may also engender :educ!ions in patient 
compliance since, with oral contraceptives, for example, the major compiiance 
problem is likely to arise from faulty tablet taking due to differing colors, sizes, 
and packaging. States that regarciless of the medication prescribed, any 
change in the appearance of dispensed medications may lead to confusion, 
especially when patients are unaware of the generic substitution. have been 
receiving a familiar medication for months, are elderly and, perhaps, set in their 
habits, do not speak or read English, or are functionally rlliterate. 



(251 Daniel Drevfuss. Richard Shader. Jerold Harmatz and David Greenblatt, 
"~ ioequ iva l&ce  studies in the ~ l d e r i y :  A Piiot Study of Two ~ x a z e p a m  
Dosage Forms", Journal of Clinical Psychopharmacology, Vol. 7, No. 3 (June 
1987), pp. 200-201 

Description (Letter to the Editor): Describes the results of a piloi 
bioequivalence study using elderly individuais. States that the study 
demonstrates the bioequivalence of two oral dosage forms of oxazepam ,n 
elderly individuals. States that bioequivalence studies should not necessarily 
exclude elderly subjects as long as they are medicaliy suitable for participation, 
and that for some medications that are primarily administered to elderly 
persons in clinical practice, elderly volunteers may constitute the most 
appropriate subject group for bioequwaience studies. 

(26) Brian Strom, "Generic drug substitution revisited", Mew England Journa! of 
Medicine, Voi. 316, No. 23 (June 4, 1987), pp. 1456-1462. 

Description: Discusses the uncertainty over which pharmacokinetic factors are 
needed to ensure bioequivaience, the affect that individual differences can 
have on bioavailabiiity, the problem of first-pass metabolism, the clinical activity 
of major metabolites, the problems involved in extrapoiating from a single-dose 
test to a steady state. and the overail u:iiity of bioavai!abiiity testing as a means 
of predicting therapeutic equivalence. Reports ihat a recent study found that 
two laboratories, both run by the FDA, did not agree completely on any set of 
trials for four different drug products. States that in the absence of evidence to 
the contrary, the FDA's current method of approving new generic products, on 
the basis of bioavailability data, seems to be an acceptaoie interim approach. 
Stales that the FDA's method should be improved as the technology evoives. 
Suggests that in the meantime, physicians and patients can continue to 
consider using generic drugs, bearing in mind ihat tneir use may result in 
financial savings and that a few generic drugs have been found to be clinically 
inequivalent to their brand-name counterparts. 

(27) Gerald Faich, James Morrison, Edwin Dutra, Donald Hare and Peter 
Rheinstein, "Reassurance about generic drugs", Mew Engiand Journal of 
Medicine, Voi. 316, No. 23 (June 4, 1987), pp. 1473-1475. 

Description (Letter to the Editor): Discusses an article entitled, "Generic Drug 
Substitution Revis~ted", authored by Brian Strom. Discusses the FDA's 
procedure and rationale for evaluating the bioequivalence of generic drugs. 
Discusses the criticisms of the FDA's procedure and the basis for refuting 
these criticisms. States that clinicians and patients should find reassurance ;r 
the fact that a l t hc~gh  hundreds of new generic products kave been approved 
since 1984, the FDA has yet to receive a documented instance of a serrous 
prcblem with a generic drug. 

(28) Daniel Greerbiatt and Richard Shader, "Bicequivalence of Generic Drugs in 
Clinical Psychopharrcacology", Journal of Clinical Psycbcpharmacoiogy, Voi. 7, 
No. 1 (February 1987), pp. A27-A23. 

Description (Editorialj: Discusses a study on mean piasma t razodo~e 
concentrations in six heaithy voiunteers foilowing administration of 50 mg as an 



oral solution, the f i l m - s W  tablet, and the Dividose tablet. States that this is 
not a comparison of a brand-name versus a generic preparation, but rather a 
comparison of two dosage forms of the same manufacturer. States that in the 
vast majority of cases, generically available equivalents of brand-name 
psychotropic drugs can be assumed to be bicequivalent and therapeuticaily 
equivaient, and that given tne large number of generic drug prescriptions, there 
are few well-documented problems. Suggests, however, that thougnt and 
attention to the problem of therapeutic inequivalence are always appropriate. 

(30) Gerald Klein, "Problems with generic theophylline and indiscriminate brand 
switching", Annals of Allergy, Vol. 58, No. 5 (May 1987), pp. 350-352. 

Description: States that substitution of theophylline brands without careful 
monitoring can result in toxic levels. Discusses the findings and 
recommendations of other researchers with respect to fluctuations in 
theophylline serum levels, suggesting that patients should not be routinely 
switched from one theophylline product to another without adequate monitoring 
and that indiscriminate serum sampling should be discouraged. States that the 
problems associated with the use of generic theophylline will probably increase. 

(31) Gloria Koch and John Allen. "Untoward Effects of Generic Carbamazepine 
Therapy", Archives of Neurology, Voi. 44, No. 6 (June 1987), pp. 578-579. 

Description: D~scusses the case history of a 30-year old women who exhibited 
significant clinical deterioration whi!e receiving generic carbamazepine therapy 
for a short period of time. Discusses the results of assays to determine the 
patient's serum carbamazepine levels. States thar a physician must consider 
decreased bioavailability or altered metabolism of generic carbamazepine in 
compliant patients who have been under good control but whose condition 
subsequently deteriorates. 

(32) American Academy of Pediatrics Committee on Drugs, "Generic Prescribing, 
Generic Substitution and Therapeutic Substitution", Pediatrics, Vol. 79, Elo. 5 
(May 1987), p. 835. 

Description: Discusses the American Academy of Pediatrics' position on 
generic prescribing, generic substitution, and therapeutic substitution. States 
that "there is little evidence to support the assumption of bioequivalence for 
most therapeutic agents in infants and children" and "[tlherefore, the 
Committee [on Drugs] does not support a blanket recommendation for generic 
substitution". States that the Committee strongly opposes :herapeutic 
substitution. Makes four recornmendat~cns regarding generic orescribing, 
generic subsr;tution, and therapeutic substitilticn. 

(33) Elaine Wyllie. C.E. Pippenger and A.  David Rothner, "ivcreased Seizure 
Frequency With Generic Primidone", JAMA (Journal of the American Medical 
Association), Vol. 258, No. 9 (September 4; 1987): pp. 1216-1217. 

Discussion: Discusses the case history of a :&year old girl who twice 
exhibited problems when she was switched from primidone (Mysoline) to 
generic primidone (Bolar). Sates that seizure frequency increased in both 
episodes and that trough serum primidone and phenobaibitai concentrations 



dropped precipitously during the second episode. States that the two 
primidone preparaticns were clearly not bioequivaient in this patient, even 
though both were approved by the FDA. Discusses the results of assays :o 
determine the patient's serum pr imido~e and phenobarbital leveis during :he 
second of these two episodes. 

(34) Stephen Olsen, Michael Eldon, Roger Toothaker, James Ferry and Wayne 
Colburn, "Controversy 11: Bioequivalence as an Indicator of Therapeut~c 
Equivalence: Mode!ing the Theoretic Influence of Bioinequivalence on Single- 
Dose Drug Effect", Journal of Clinical Pharmacology. Voi. 27, No. 5 (May-June 
1987), pp. 342-345. 

Description: Reports that inherent interindividual variability in 
pharmacodynamic response can have a more dramatic impact on effect 
duration than a change in bioavaiiability. States that inherent variability in 
response to a targeted plasma drug concentration has the potential to produce 
greater therapeutic failures than those produced through variatior: in 
bioavaiiability. States that "the results from our limited simulations indicate 
that therapeutic failures within the current FDA bioequivalence criteria are not 
likely to be a result of bioavailability differences". 

(35) Bruce Diamond and J .  Wiiliam Albrecht, "Medical and Psychiatric Implications 
of Generic Drugs", Psychopathoiogy, Vo!. 20. Supplement No. 1 (1987), pp. 92- 
93. 

Description: Discusses the economic, scientific, sociai, political. and iegal 
implications of generic drug use. States that bioequwalence dces nor 
necessarily translate into tnerapeutic equivalence and that, !n some cases, 
because of the broad interpretation of drug equivalence, patients may not be 
receiving adequate amounts of medication, while others may be receiving toxic 
doses. States that resoiving the generic drug standard issue by adopting 
stricter guidelines for generic drug approval based on clinical efficacy a rd  
toxicity data rather than on the bioeqliivalence standard currentiy being used 
would more likely result in safer, more effective patient care. 

1371 John MacDonald. "Breakthrouah seizure follow~na substitiition of Decakene 
capsules (Abbott) with a generic product", fieurology, Voi.37. 'NO. 12 
(December 1987), p 1885. 

Description: Discusses the case history of a 19-year old female who apparently 
experienced break~hrough seizures after a generic brand of valprcic acid was 
substituted for Depakeoe capsules (Abbott), which the patient had been iaKifig 
continuously for many years and whlch had ailclwed the patient ro remain 
seizure-free fcr three years. States that this previoiisly well-contro!:ed epileptic 
patient's breakthrough seizure most iikely resulted fro* the abrupt siibstitution 
of a differen: commercial preparation of vaipro~c acid, pcss!biy resuiting in a 
significant change in p!asma AED (antiepileptic n r q )  l~.ve!s. Stares that acure 
plasma AED leveis werc not available n this case. 

(38) Richard Stoughton. "Are Gefieric Formulations Equivalent to Trade Name 
Topical Glucocorticoids?", Archives of Dermatology, Voi. 123. No. 1C (October 
1987), pp. 1312-1314. 



Description: Reports differences in the potency of brand-name topical 
corticosteroids and their generic counterparts. Reports no difference in the 
potency of three different concentrations of the same brand-name topical 
corticosteroid. 

(39) David Greenblatt and Richard Shader, "Drug Absorption Rate: A Critical 
Component of Bioequivalence Assessment in Psychopharmacology", Journal of 
Clinical Pharmacology, Vol. 27, No. 2 (February 1987), pp. 85-86. 

Description (Commentary): Discusses the importance of rate and extent of 
drug absorption in bioequivalence studies of psychotropic drugs. Cites the 
benzodiazepines as an example. 

(42) Harold Detteibach, "A time to speak out on bioequivaience and therapeutic 
equivalence", Journal of Clinical Pharmacology, Vol. 26. No. 5 (May-June 
1986), pp. 307-308. 

Description (Editorial): Suggests that the present system for evaluating generic 
drugs be revised to include patients, the group in whom therapeutic and 
pharmacodynamic differences can be of critical importance. 

(43) Peter Lamy, "Generic equivalents: Issbes and concerns", Journal of Clinical 
Pharmacology, Voi. 26, No. 5 (May-June 1986), pp. 309-316. 

Description: Discusses concerns regarding substitution without the knowledge 
of the physician or patient, mandated substirution and the switching of generic 
and brand-name products, and the restriction of product availability through 
state formularies. Discusses the favorable treatment of generic manufacturers 
and products, iegai challenges to the abbreviated new drug application 
process. and liability for injuries arising from substitution. Discusses the lack 
of "due process" in the procedure for evaluating bioequivalency and the 
unilateral nature of the FDA's internal "guidances", and the disagreement over 
statistical evaluation. Discusses special concerns regarding elderly patients 
and critical drugs, critical diseases, and critical patients. States that "[iln one 
instance a generic product received approval even though there was a 
difference of 30% from the reference compound (not allowed for this class of 
drug), and a power range of 55Oh to 81Ol0~'. States that "examination of IND 
[invest~gationai new drug application] 15-087 for a generic thioridazine, which 
was approved, shows that of 24 study subjects, four dropped out (unexplained) 
and that 45% failed the test ior AUC. 40°/o failed Cmax. and 75% failed tmaXw. 

(44) Richard Shader and David Greenbiatt, "'Look-alikes' and generics", Journal of 
Clinical Psychopharmacolog~, Voi. 6, No. 2 (April 1986). pp. A17-A18. 

Description (Editorial): Discusses the problem of "look alike" drug products, or 
different chemical entities whose pharmaceutical dosage forms appear 
identical. Discusses the FDA's list of approved prescription drug produc!~ with 
therapeutic equivalence evaluations and the iirnttal!ons of ii'e FDA's current 
procedure for evaluating bioequiva!ence. 



(45) Robert Wolen, "The Application of Stable Isotopes to Studies of Drug 
Bioavailability and Bioequivalence". Journal of Clinical Pharmacology. Vol. 26, 
NO. 6 (July-August 1986), pp. 419-424. 

Description: Reports that the appiication of stable isotope methodology to the 
problems of bioavailability and bioequivalence has proved extremely versatile 
and usefui, and tnat the technique is simple and powerful and results in 
extremely iow risk to the subject. Suggests the use of stable isotope methods 
for routine and difficult bioavailability problems. States that the use of stable 
isotopes could, according to other researchers, reduce the number of subjects 
in a bioequivaience trial by at least 50 percent. States that in addition to 
reducing the cost of a triai, the use of stable isotopes reduces the time, number 
of samples collected, and subject discomfort when compared to conventional 
cross over designs while providing superior data. 

(461 John Colaizzi and David Lowenthal, "Critical Therapeutic Categories: A 
Contradiction to Generic Substitutions?", Clinical ~herapeutics. V ~ I .  8, No. 4 
(1986), pp. 370-379. 

Description: Discusses the FDA's policy for the approval of generic drugs, the 
basis for professional criticism of the FDA's bioequivalence policies, the 
therapeutic categories in which generic substitution may alter clinical outcome, 
and other potential problem areas. States that in certain critical therapeutic 
categories and for certain patient populations, each substitution poses the risk 
of treatment faiiure and of increased toxicity. States that these therapeutic 
categories include cardiovascular drugs, psychotropic agents, and 
anticonvuisants. States that the populations at risk include debilitated or 
elderly patients with abnormal gastrointestinal, renal, or hepatic function. 
States that the FDA's approach to approval of generic drugs, based primarily 
on the demonstration of bioequivalence, is considered by many professionals 
as likely to result in excessive variability among treated patients. States that 
indiscriminate switching among generic products should be avoided, especially 
for drugs in these critical therapeutic categories and for drugs prescribed for 
elderly or debilitated patients. 

(49) John Colaizzi and Joseph Barone, "Physicians and pharmacist attitudes toward 
a generic incentive program," New Jersey Medicine, Vol. 83. No. 3 (March 
1986), pp. 153-156. 

Description: Discusses the results of a survey to assess the attitudes of New 
Jersey's physicians and pharmacists toward a dual copay prescription drtig 
program designed to stimulate generic dispensing. Sta?es that although 
programs designed to enhance the use of generic drugs might have a valuable 
intent of reducing heaith care costs, it is alarming that so many physicians ana 
pharmacists harbor substantial reservations about such efforts to mcrease the 
rate of generic substitution. States that the results presented in this study 
demonstrate that many pharmacists and physicians have concerns about the 
consequences of programs :o contain and reduce health care costs. States 
that the response rate to the questionnaire was 29 percent and 31 percent for 
physicians and pharmacists, respectively. 



(50) Miles Weinberger and Gary Milavetz, "Influence of formulation on oral drug 
delivery: considerations for generic substitution and selection of slow-release 
products", Iowa Medicine, Vol. 76, No. 1 (January 1986)- pp. 24-28. 

Description: States that despite improved standards for known problem drugs 
and considerable effort expended by the FDA to disseminate information 
regarding the bioequivalency of different formulations of the same drug, 
documented bioinequivalency rernains common. and concerns remain 
regarding the adequacy of bioavailability data for many medications without 
established inequivalence. Discusses the effect of variations in formulation on 
the bioavailability of digoxin, phenytoin, and theophylline. States that the 
potential for a formulation to affect drbg delivery requ!res careful consideration 
on the part of the prescribing physician and dispensing pharmacist. 

(51) Betty Dong, Victoria Young and Basil Rapoport, "The nonequivalence of 
levothyroxine products". Drug Intelligence & Clinical Pharmacy, Vol. 20, No. 1 
(January 1986), pp. 77-78. 

Description (Letter to the Editor): Describes the results of assays to determine 
the levothyroxine content of several brand-name and generic products using 
high performance liquid chromatography. States that generic products had 
variable hormone contents ranging from + 30 percent of their stated content. 
States that Levothyroid (a brand-name product) had 99 percent of its stated 
content and that, prior to its reformulation in 1982. Synthroid (a brand-name 
product) contained 25 percent less levothyroxine than its stated content. 
States that according to other authors, Synthroid now contains 100 percent of 
its stated content. States that these data clearly show that there is a wide 
variability between brand and generic products with regard to actual versus 
stated levothyroxine content. 

(53) Paul Groth and James Dunn, "Bioavailability of indomethacin tablets in men 
volunteers", Clinical Pharmacy, Vol. 5, No. 10 (October 1986), pp. 820-824. 

Description: Compares the bioavailability of indomethacin in 22 healthy men 
who received two tablet dosage formulations and a capsule iorrnulation. 
Reports that the results of this bioequivalency study demonstrate that the 
extent of absorption of indomethacin from the two tablet formulations studied is 
similar to that of the reference capsule formulation, and that a trend toward 
earlier and higher peak serum concentrations with the capsule was observed. 

(54) Craig White, "Generic Distributors Should Not Assume Bioequivalency", 
American Pharmacy, Vol. NS26, No. 1 1  (November 1986): pp. 6 ar?a 16. 

Description (Letter to the Editor): Expresses the author's concev over t?e 
substitution of one generic version of chlorthaiidone for ancther generc version 
of this drug by a distriburor of generic drug products. States that after reading 
various reports in the literature, ~t cai: be dedbced that FDA approval of generic 
products is not necessarily an indication that the products are eqblvaient :n all 
instances. States that generic distributors should be as accountabie for the 
products they sell as a pharmacist is accountable for the products that the 
pharmacist dispenses. 



Benjamin Calesnick, Lloyd Kreider and Annette Dinan, "Genesis of generic 
drugs;" Pennsylvania Medicine, Vol. 89, No. I2 (December 1986), pp. 32: 34 
and 36. 

Description: Discusses the Pennsylvaria Generic Drug Law. Srates that the 
law's protection of physicians and pharmacists from increased liability (when 
substitution is authorized) is complemented by an exhaustive scientific review 
of drug products to ensure that the drug products are bioequivalent before 
being admitted to the state formulary. States that under these safeguards, 
prescribing physicians may be satisfied when they permit generic drug 
substitution for a patient's prescription. 

Sheldon Stoffer, "Will generic substitution affect quality of generic care?", 
Geriatrics, Voi. 41, No. 12 (December 1986), pp. 21 and 23-24. 

Description: Discusses the FDA's procedure for evaluating the bioequivalence 
of generic drugs and the potential problems that the procedure can pose for 
elderly patients. States that although people over the age of 65 currently 
account for more than 30 percent of this country's drug sales, very few drug 
companies have tested their products extensively in the geriatric population. 
States that old people take more drugs than young people, creating greater 
opportunity for adverse drug reactions, and that an adverse drug reaction may 
be masked by both the diseases that afflict the elderly and the normal ravages 
of aging. Makes six recommendations regarding generic substitution. 

Joseph Barone and Wesley Byeriy, "Determination of Bioequivalence of 
Psychotropic Drugs and Concerns Involving Product Interchange", Journal of 
Clinical Psychiatry, Vol. 47 (Supplement)(September 1986), pp. 28-32. 

Description: Discusses concerns regarding Medicaid and Medicare, the 
pharmacokinetics of phenothiazines, the design and interpretation of 
bioequivalence studies, and the clinical significance of anecdotal reports of 
therapeutic failures. States that with many of the psychotropic drugs, there is 
evidence of a history of bioequivalence problems. States that in the case of 
thioridazine, most of the generically equivalent products that have received a 
therapeutically equivalent designation from the FDA have been found to have 
deficiencies in the tests that the FDA itself has specified as indicators of 
bioequivalence. States that these deficiencies have been noted for numerous 
products for both statistical power and the 70170 rule. Discusses concerns 
regarding the validity of assay techniques for drugs in biologic fluids, statistical 
power analysis, the appropriateness of the 70170 rule, and the relevance of 
bioequivalence studies using healthy normal volunteers. 

LOUIS Gottschaik "Clinical Pelevance of tbe B~oava~~abi i i tyfB~oeau!va~~nce 

Description: Suggests that the bioavailability and bioequivalence of 
psychotropic drbgs should be tested carefully, and that studies of their 
pharmacokinetics should be supplemented by pharmacodynamic procedures, 
such as the quantitative electroencephalogram. Suggests that the testing of 
psychotropic drugs should be supplemented with clinical trials. States thar an 



awareness of the importance of the bioavailability and bioequivalence of 
psychotropic drugs can alert the clinician to the necessity of having useful 
guidelines to monitor treatment and prevent the development of adverse 
events. 

(59) Larry Ereshefsky, Michael Jann, Stephen Saklad and Chester Davis, 
"Bioavailabilitv of ~svchotrooic druas: historical oersaective and , . - 
pharmacokinetic overview", ' ~ o u r n a l  of Clinical ~ s y c h i a t r ~ ,  Vol .47 
(Supplement)(September 1986), pp. 6-15. 

Description: States that the use of blood sampling for bioavailability testing of 
central nervous system (CNS)-active compounds is rational. States that brain 
concentrations for most CNS-active lipophiiic agents are well correlated to 
blood concentrations. States that two drugs judged to be bioequivalent based 
on plasma concentrations should yield comparable therapeutic and adverse 
effects. Suggests that concurrent pharmacodynamic measurements might be 
the best overall strategy for agents with low plasma concentrations and wider 
inter- and intrasubject variability. States that many of the issues related to the 
bioequivalence of anripsychotic agents will not be resolved until a better 
understanding of the pharmacokinetics and pharmacodynamics of psychotropic 
medications is developed. 

(60) Turan ltil and Kurtz Itil, "The Significance of Pharmacodynamic Measurements 
in the Assessment of Bioavailability and Bioequivalence of Psychotropic Drugs 
Using CEEG and Dynamic Brain Mapping". Journal of Clinical Psychiatry, 
Vol. 47 (Supplement)(Sep:ember :986), pp. 20-27. 

Description: Reports that the quantitative pharmaco-electroencephaicgram 
(QPEEG) method, using the computer-analyzed electroencephalogram, fulfills 
most of the requirements of an ideal bioavailability method. Reports that the 
QPEEG method is a noninvasive procedure, and that single-dose drug 
administration is free of any risk to the subjects. States that m ing  the QPEEG 
method, the acute pharmacologic effect of a psychotropic drug is studied at its 
site of action--the brain--as is or should be required by an "ideal" 
bioequivalence procedure, rather than by extrapolating from circulating levels 
in the blood. 

(61) W.W. Mapelson, "The use of GLIM and the bootstrap in assessing a clinical 
trial of two drugs," Statistics in Medicine, Vol. 5, No. 4 (July-August 39863, 
pp. 363-374. 

Description: Discusses the use of generalized linear interactive modelling 
(GLIM) to rationally determine equipotent doses of two different drugs. 
Explains that in many clinical trials of a new drug against an ola one, there is a 
well-established dose of the old drug. States that this dose is presumably 
thought to provide the best compromise Setween the levels of desirable and 
undesirable effects and therefore, often cannot ethically be departed from. 
Explains that if the potency of the new drug is not known, it is reasonable to try 
a range of doses around the valae thought most iikely to be appropriate on t i . ?  
basis of results from other applications or in other species. States that in these 
circumstances, an informative way o i  comparing the new drug with !he old one 
is to determine the equipotent dose of the new drug for each response of 



interest. Explains that if the doses for the desirable effects are all less than 
any of those for the undesirable effects, then the new drug is clearly preferred 
and vice versa; if  there is overlap, any decision will depend on clinical 
judgment. 

(62) Marjorie Sun, "Generic Valiums Clear Another Hurdle at FDA" Science, 
Vol 229 No 4710 (July 26 1985), p 369 

Description: Discusses the FDA's rejection cf arguments made by Hoffman- 
La Roche that the FDA is using the wrong tests :o evaluate generic versions of 
Valium (diazepam). Reports that Hoffman-La Roche stated that generic 
diazepams available in Canada and Turkey did not produce the same central 
nervous effects as Valium. Discusses Hoffman-La Roche's argument that the 
FDA should require computerized brain-wave tests in addition to blood 
sampling as a measure of bioequivalercy. Reports that the FDA stated that the 
study which compared the foreign generics to Valium was so seriously flawed 
that it invalidated Hoffman-La Rocne's argument that brain-wave tests can 
distinguish important differences between generics and Valium. Discusses the 
changes in bioequivalency testing procedures for diazepams agreed to by the 
FDA as a result of Hoffman-La Roche's challenge. 

(63) Richard Levy. "Therapeutic inequivalence of pharmaceutical alternates", 
American Pharmacy. Vol. NS25, No. 4 (April 1985j, pp. 28-39. 

Description: Discusses the therapeutic inequivalence of "pharmaceutical 
alternatives", i.e., different salts, esters, dosage forms, or physicochemical 
forms of the same active moiety. 

(64) Leroy Schwartz, "The Debate over Substitution Policy. Its Evolution and 
Scientific Basis", American Journal of Medicine, Voi. 79, No. 28 (August 23% 
1985), pp. 38-44. 

Description: Discusses considerations about the differences in bioavailability 
between brand-name drugs and generic formulations, the meaning of drug 
quality, the national regulatory situation concerning generic substitution, and 
state-to-state variations in product selection laws. Discusses the actual and 
potential problems with generic substitution with regard to current and future 
prescribing practices. Discusses proposed regulations permitting or mandating 
substitution of generic alternatives and therapeutic substitutes. States that 
although there is no consensus on the proper use of generic drugs, physicians 
should be aware of potential differences in bioavatlability and therapeutic 
effectiveness that may arise when one drug product is substituted for another. 
States that these differences are of particular concern for certain therapeutic 
categor!es such as psychotropic, cardiovascular, and enctocrinelmetabolic 
drugs, as well as for special popula!ion groups, such as the elderly, infanrs, 
and children. 

(65j James Hennessey, Kenneth Burman and Leonard Wartofsky, "The Equivaiency 
of Two L-Thyroxine Preparations". Annals of Internal Medicine, Vol. 1G2, No. 6 
(June 1985), pp. 770-773. 



Description: Reports the bioinequivalency of Synthroid and Levothroid, two 
brand-name L-thyroxine (levothyroxine) preparations, in patients with healthy 
thyroid gland function (euthyroid). Reports that aithough no significant 
differences were seen in routine thyroid hormone measurements, these data 
showed a significantly higher free thyroxine level in the patients treated with 
Synthroid, as well as lower thyrotropin values at 15 and 30 minutes after 
administration of thyrotropin-reieasing hormone. States that although the 
current formulations of these two preparations appear to give comparable biood 
levels of thyroid hormone and have similar clinical effects, they are not strictly 
speaking bioequivalent. 

(66) Mark Powell, Miryam Weisberger, Richard Gural. Menger Chung, James 
Patrick, Elaine Radwanski and Samson Symchowicz. "Cooperative 
Bioavailability and Pharmacokinetics of Three Formulations of Aibuteroi", 
Journal of Pharmaceutical Sciences, Vol. 74, No. 2 (February 19851, pp. 217- 
219. 

Description: Discusses the bioavailability of two 4 mg tablet formulations of 
albuterol, differing in their inactive excipients, and a syrup formulation of 
aibuterol. Concludes that the results of this study demonstrate tha! following 
single oral 4 mg doses. two aibuterol tabiet formulations, differing in their 
inactive excipients, are bioequivalent. States that in addition, each tablet 
formulation is bioequivalent to the syrup formulation of aibuterol. 

(67) Gerald Yakatan, Clayton Rasmussen, Patricia Feis and Stanley Wallen, 
"Bioinequivalence of Erythromycin Ethylsuccinate and Enteric-Coated 
Erythromycin Pellets Foilowing Multiple Oral Doses", Journal of Clinical 
Pharmacology, Vol 25, No 1 (January-February 1985), pp 36-42 

Description: Reports that erythromycin ethyisuccinate is not bioequivalent to 
an enteric-coated erythromycin base pellet product. States that although 
pharmaceutical alternatives of erythromycin are used as if  they were 
therapeutic equivalents, the extent of absorption of these products can vary 
significantly. 

(68) Joseph Barone and John Colaizzi, "Critical evaluation of thioridazine 
bioequivalence". Drug Intelligence & Clinical Pharmacy", Voi. 19, No. 11 
(November 1985), pp. 847-858 

Description: States that significant concerns remain within the scientific. 
pharmaceutical, and medicai communities regarding the bioequivalence of 
generic forms of thioridazine prcducts as well as other phenothiazines. States 
that alihough the numerous bioequivalency problems reviewed in !his article 
represent legitimate concerns, the most significant Issues relating to 
thioridazine bioequivaience inciude the appropriateness of the analytical 
process used to determine plasma leveis of ih~oridazine and its metabolites, ;he 
correct method for calculating statisticai power, adnerence to 70170 rule and 
the appropriateness of that rule, the significance of and adhererce to the 
Pitman-Morgan test for comparmg variability, and the validity of using 
therapeutic equivalency as the criterion for interchangeabiiity, rather than 
bioequivalency. Reports that severai ~ e n e r i c  brands of thioridazine tablets 
apparently have a designation of therapeutic equivalence even though there is 



an apparent failure to meet the usual bioequivalency guidelines, such as the 
70170 rule and the statistical power test. 

(69) Peter Lamy, "Are generic drugs dangerous for the aged?," Journal of 
Gerontological Nursing, Vol. 11, No. 4 (April 1985), p. 42. 

Description: See Chapter 7. 

(70) Joseph DeVeaugh-Geiss, "Informed Consent and Generic Drug Substitution", 
Clinical Therapeutics, Vol. 7, No. 5 (1985), pp. 544-548. 

Description: Suggests that when physicians cannot determine that only 
bioequivalent products may be substituted for the drugs prescribed, a special 
aspect of informed consent should be considered. Suggests that in addition to 
following the guidelines of informed consent, i.e., informing patients of the 
potential risks and benefits of any treatmentthe patient is to receive, 
physicians should also consider discussing the possibility that a bioinequivalent 
generic drug may be dispensed. States that psychiatric patients frequently do 
not have the opportunity or the ability to freely choose a generic substitute and 
to evaluate and report the outcome. States that important differences between 
medical and psychiatric disorders dictate that informed consent for psychiatric 
therapies should be considered a special case. States that the most obvious 
difference is that psychiatric disorders often involve impairment in judgment, 
insight, rationality, and perception, whereas most medical illnesses impair 
physical function without altering mental function. 

(71) Allan Detsky and David Sackett, "Establishing Therapeutic Equivalency. What 
Is a Clinically Significant Difference?", Archives of Internal Medicine, Vol. 146, 
No. 5 (May 1986)- pp. 861-862. 

Description (Editoriai): Asks the question, "How small should difysrences in 
outcomes be before therapeutic equivalence is established?" States that to 
consider two therapies equivalent, the difference between them must be 
smaller that the minimum "clinically significant difference", which is defined as 
that difference in outcomes that would induce clinicians (or poiicymakersj to 
adopt (or promote) a better therapy. States that the moct appropriate way to 
formally define a clinically significant difference is to p..;form a detailed cost- 
benefit (risk-benefit) calculation. States that the chr:- : ~f a clinically significant 
difference for establishing negativity or :: :- ,c equivalency is an 

?conomicn one, requiring a set of formal an: .dl techniques that have not 
?quentiy been used by statisticians and clin ?ns in either the planning or 
erpreting stages of ciinical trials. 

(72) ~aur ie  DeLeve. Laslo -~ndrenyi and Frans Leenen, "Plasma Concentration- 
Response Relationships of Two Formulations of Propranoioi", Journai of 
Clinical Pharmacoiogy, Vol. 25, No. 3 (April 1985)' pp. 182-186. 

Description: States that dissociation between serum concentrations and 
effects points out the clinical relevance of complementing kinetic studies of 
propranolol with pharmacodynamic studies. Reports that the two formulations 
of propranolol have a very similar bioavailabiiity, not just by kinetic parameters, 
but also by dynamic equivalence. States that variability in :he actual biologic 



response--degree of beta blockade--was, if anything, less than variability in 
plasma propranolol concentrations. Concludes that in the case of propranolol, 
bioavailability studies are therefore sufficient to establish bioequivalence. 

(73) U.S., Department of Health and Human Services, Food and Drug 
Administration, "Report by the Bioequivalence Task Force o n  
Recommendations from the Bioequivalence Hearing Conducted by the Food 
and Drug Administration, September 29 - October 1, 1986" (Maryland: Dockets 
Management Office, January 1988), 49 pp. 

Description: See Chapter 6. 



Appendix D 

Suwey of Prescription Drug Prices-- 
Letter and Survey Instrument 

LEG SLATIVE REFEREYCE BUREAd 
Sta3e of Hawa 

State Caoi:ol 
Honolu'u Hawa t 96813 
P%ne :636) 546 6537 

September 11, f 990 

Dear Pharmaccst. 

This is to request your cooperation in completing a survey to assist the Legislature in 
determining the economic benefits that Hawaii's consumers have derived from the use of generic 
drug products. 

Pursuant to Senate Concurrent Resolution No. 242, S.D. 1 (see enclosed), the Legislative 
Reference Bureau IS currently conducting a study on the use of generic drug products in Hawaii. 
Among the issues that the Bureau has been directed to address in its report to the Legisla!ure is 
that of cost-containment. As a pharmacist in a licensed, retail establishment, you have prescription 
drug price information that can be used to objectively illustrate the potential economic benefits that 
consumers can realize through the substitution of iess-costly, therapeutically equivalent, generic 
drug products for more-expensive, therapeutically equivalent, brand-name drug products. 

Please take a few minutes to complete and return the enclosed survey of 31 multiple-source, 
prescriptior drug product prices. Your responses will be combined with those of other licensed, 
retail pharmacies throughout the State and presented to the Legislature along with the Bureau's 
report shortly before the convening of the 1991 legislative session. All individual resonses will be 
kept confidential. To allow the Bureau sufficient time to analyze the results of this survey, we ask 
that you mail your completed survey to the Bureau by Friday, September 21, 1990 or you may FAX 
the survey to the Bureau at 531-6650. If this survey was mistakenly sent to you, i.e., you are not a 
licensed, retail pharmacy, please return it to the Bureau in the enclosed envelope and call this error 
to our attention. 

If you have any questions or need additional information, please feel free to call Keith 
Fukumoto at 548-6237. Thank you very much for your assistance. 

Sincerely, 

Director 1 
SBKC:at 
Encs. 



INSTRUCTIONS 

Part I 

Calculate the present retail prices of each prescription listed below using first the generic 
(including branded generic) product that  you customarily stock and then the brand-name product 
that you customarily stock. If you are  temporarily out of stock of a particular product, use  the 
last retail price figure available for that product. If you do not customarily stock a particular 

product or customarily stock only the generic or brand-name product, then indicate this fact by 
writing the initials "NA" to signify that  a particular retail price is "not applicable". 

Please return this survey to: Legislative Reference Bureau, State Capitol, Room 004, 

Honolulu, Hawaii 96813 (or FAX it to 531-6650). 

Amoxicillin Trihydrate (Polymox) - 12.5 mg!5 mi Oral Suspension 

100 ml Generic $ Brand $ 

Amoxicillin Trihydrate (Polymox) - 250 mg:5 ml Oral Suspension 
100 mi Generic $ Brand $ 

Amoxicillin Trihydrate (Polymox) - 250 mg Capsules 

30 Capsules Generic $ Brand $ 

Amoxicillin Trihydrate (Polymox) - 500 mg Capsules 
30 Capsules Generic $ Brand $ 

Acetaminophen; Codeine Phosphate (Tylenol w/Codeine No. 3) - 300 mg!30 mg Tablets 

30 Tablets Generic $ Brand $ 

Penicillin V Potassium (V-Cillin K) - 250 mg Tablet 

28 Tablets Generic $ Brand $ 

Penicillin V Potassium !V-Ciliin K) - 500 mg Tablet 
28 Tablets Generic $ Brand $ 

Codeine Phosphate; Promethazine Hydrochloride (Phenergan wiCodeine) - 1 0  mg!S ml; 6.25 mg! 

5 ml Syrup 
120 mi Generic $ Brand $ 

Allopurinol (Zyiopriml - 100 mg Tablets 
100 Tablets Generic $ Brand $ 

Allopurinol (Zyloprimi - 300 mg Tablets 
100 Tablets Generic $ Brand $ 

OVER 



11. Acetaminophen; Propoxyphene Napsylate (Darvocet-N 100) - 650 mg; 100 mg Tablets 

30 Tablets Generic $ Brand $ 

Sulfamethoxazo1e; Trimethoprim (Bactrim DSI - 800 mg; 160 mg Tablets 

20 Tablets Generic $ Brand $ 

Doxycycline Hyclate (Vibra - Tabs) EQ - 100 mg Base Tablets 
10 Tablets Generic 8 Brand $ 

Erythromycin Ethylsuccinate (Eryped - 2001 - 200 mgi5 mi Oral Suspenion 

100 mi Generic $ Brand $ 

Cephalexin (Keflex) - 2.50 mg Capsules 
28 Capsules Generic $ Brand $ 

Cephalexin (Keflex) - 500 mg Capsules 
28 Capsules Generic $ Brand $ 

Erythromycin (Eryc) Enteric-coated Pellets - 250 mg EC Capsules 
30 Capsules Generic $ Brand $ 

Hydroxyzine Hydrochloride (.4tarax) - 10 mg Tablets 
30 Tablets Generic $ Brand $ 

Hydrochlorothiazide (Hydrodiuril) - 25 mg Tablets 
100 Tablets Generic $ Brand $ 

Diazepam (Valium) - 5 mg Tablets 
30 Tablets Generic $ Brand $ 

Chlorpropamide (Diabinese) - 250 mg Tablets 

100 Tablets Generic $ Brand $ 

Ibuprofen (Motrin) - 400 mg Tablets 
30 Tablets Generic $ Brand $ 

Dipyridamole (Persantinel - 50 rng Tablets 

100 Tablets Generic $ Brand $ 

Triarncinolune Acetonide (Kenatogl - 0.1% Cream 

30 Grams Generic $ Brand $ 

Codeine Phosphate; Phenylephrine Hydrochloride; Promethazine Hydrochloride iPhenergan VC 
with Codeine) - 10 mg'5 mi; 5 mg!5 mi; 6.25 mg:5 mi Syrup 
120 mi Generic $ Brand 8 



26. Acetaminophen; Hydrocodone Bitartrate (Vicodinj - 500 mg!5 rng Tablets 
12 Tablets Generic $ Brand $ 

27. Codeineilodinated Glycerol iTussi-Organidin) Liquid 
120 mi Generic $ Brand $ 

28. Dextromethorphan~lodinated Glycerol (Tussi-Organidin DM) Liquid 
120 mi Generic $ Brand $ 

29. GuaifenesinPhenylpropanolamine (Entex) - 400 mgi75 mg SA Tablets 
24 Tablets Generic $ Brand $ 

30. Acetaminophen; Butalbital; Caffeine (Fioricet) - 325 mg; 50 mg; 40 mg Tablets 
30 Tablets Generic $ Brand $ 

31. Propranolol Hydrochloride (Inderal) - 20 mg Tablets 
100 Tablets Generic $ Brand $ 



Appendix E 

Pharmacies Surveyed 

Shoreview Pharmacy 
P 0 Box 1113 
Kapaa Hawaii 96746 

Kalaheo Pharmacy 
P 0 BOX 249 
Hanapepe, Hawail 96716 

Maui Pharmacy-Kihei 
1325 S Kihei Rd ~ 1 1 0  
Kihei Hawaii 96753 

Hibisciis Pharmacy 
141 1 S King St ~ 2 0 7  
Honolulu Hawaii 96814 

Apothecar] Shop Ltd 
P 0 Box 7068 
Honoiulu Hawait 96721 

Laha~na Pharmacy 
880 Front St a1 18 
Lahaina Hawaii 96761 

Wailuku Professional Pharmac I 

1900 Main St Space 3 
'Nailuku Hawaii 96793 

Southshore Pharmacy 
P. 0. Box 160 
Koloa. Hawaii 96756 

Straub Pharmacy Aiea 
Newtown Square 
98-1247 Kaahumanu St 
Aiea Hawaii 96701 Rainbow Pharmacy 

P 0 Box 1000 
Kaiaheo Hawaii 96741 

North Shore Pharmacy 
and Health Empor~um 

P 0 Box 759 
Kilauea Hawaii 96754 

Haleiwa Pharmacy 
66-145 Kam Hviy. 
Haleiwa. Hawaii 9671 2 HPI Pharmacy 

P 0 Box 3265 
Lihue Hawaii 96766 

Beretania Prescription Pharmacy 
848 S Beretania St Ste 100-8 
Honolulu Hawall 96713 

Maui Clinic Pharmacy 
53 Puunene Ave 
Kahului. Hawaii 96732 HPl Pharmacy 

P. 0. Box 669 
Waimea. Hawa~i 96796 

North Shore RX Pharmacy 
P 0 Box 91 
Kahuku, Hawaii 96731 

Medical Center Pharmacy 
1086 Kamaheie St 
Kailua Hawaii 96734 College Pharmacy 

2015 S. King St. 
Honolulu. Hawaii 96826 

Center Pharmacy, lnc. 
302 California Ave. 
Wahiawa. Hawaii 96786 

Costco Pharmacy 
4410 Lawehana St. 
Honolulu. Hawaii 96818 IPC PharmacyIPearl 

98-150 Kaonohi St. 
Aiea, Hawaii 96701 

City Pharmacy 
966 Kaheka St 
Honolulu Hawaii 96814 

Holiday Mart Drugs 
801 Kaheka St. 
Honolulu. Hawaii 96814 IPC Pharmacy~Hon Med 

550 S Beretania St 
Honoluiu Hawaii 96813 

Honoluiu Pharmacy 
634 Kalihi St 
iionolulu Hawail 96819 

Holiday Marl Drugs 
345 Hahani St 
Kailua Hawaii 96734 IPC PharmacyiWaianae 

86-260 Farrington Hwy 
Xaianae Hawaii 96792 

Hilo Medical Group Pharmacy 
1292 'iliaianuenue Age 
Hiio Hawaii 96720 

Enc'lanied Lake PPrrrmacy 
1020 Keolu Drive 
Vailua Ha8iaii 96734 IFC Fronk C h i c  Pharmacy 

839 S Beretania St. 
Honolulu. iiawai: 96813 

Ka'u Community Pharmack 
Ka'u Medical Clinca! 
Pahala Hawaii 96777 

Westside Pharmacy 
1-3845 Kaumualii Hwy 
Hanapepe Hawaii 96716 IPC Pharmacy'Kamuela 

P 0 Box 2337 
Kamuela Havia~i 96743 

Waipahu Farniiy Pharmacy 
94-916 Waipahu St 
Naopahu Hawa~i 96797 





Olson Apothecary 
407 Uluniu St $107 
Kailua Hawaii 96734 

Pay 'n Save =I09 
1505 Dillingham Blvd 
Honolulu Hawaii 96817 

Oueen s Physicians Ctfice 
Building Pharmacy 

1380 Lusitana St 
Honolulu Hawaii 96813 

Oshima Drug 
P. 0. Box 48 
Kealakekua. Hawaii 96750 

Pay 'n Save "097 
2100 Kanoelehua Ave 
Hilo Hawaii 96720 

Aiea Meoical Pharmacy 
99-1 28 Alea Hts Dr 6103 
Aiea Hawaii 96701 

Pay 'n Save "096 
4100 Rice St 
Lihue Hawaii 96766 

Kuhio Pharmacy 
2330 Kuhio Ave. 
Honoltilu. Hawaii 96815 

Royal Pharmacy Ewa 
91-919 Ft. Weaver Road 
Ewa Beach. Hawaii 96706 

Outrigger Pharmacy 
2335 Kalakaua Ave 
Honolulu Hawaii 96815 

Pay 'n Save 0080 
95-221 Kipapa Dr 
Mililani. Hawaii 96789 

Kihei Drug & Pharmacy 
1881 So. Kihei Road 
Kihei. Hawaii 96753 

Food Fair Supermarket 
1990 Kinoole St. 
Hilo Hawaii 96720 

Pay 'n Save ~ 0 7 6  
47-388 Hui lwa St 
Kaneohe Hawaii 96744 

Safeway Pharmacy t12 
200 HamaKua Dr 
Kailua Hawaii 96734 

Medical Arts Pharmacy 
1010s King St '106 
Honolulii Hawaii 96814 

Pay 'n Save a073 
86.1 20 Farrington Hwy 
Waianae Hawaii 96792 

Safeway Pharmacy '12 
831 Kuhio Hwy 
Kapaa Hawaii 96746 

Pay 'n Save '072 
74-5584 Palan1 Road 
Kailua-Kona, Hmai i  96740 

Pall Drugs lnc 
49 Oneawa St 
Kailua, Hawaii 96734 

Kalihi Pharmacy 
2055 No. King St. 
Honolulu Hawaii 96819 

Pay 'n Save "122 
200 E Kamehameha Ave 
Kahului. Hawaii 96732 

Pay 'n Save 3059 
848 Ala Lilikoi St. 
Honoi~ilu. Haviaii 9681 8 

Sav-Mor Drugs 22 
Kalihi Shopping Center 
2295 No. King St. 
Honolulu. Hawaii 96819 Pay 'n Save *Ti5 

45-480 Kaneohe Bay Dr 
Kaneohe, Hawaii 96744 

Pay 'n Save Pi43 
4-831 Kuhio Hwy 
Kapaa Hawaii 96746 Shiigi Drug Co 

777 Kilauea Ave 
Hilo. Hawaii 96720 Pay 'n Save a1 14 

94-300 Farrington Hviy 
'Naipahu. Hawaii 96797 

Professional Plaza Pharmacy 
1520 Liltha St ~ 2 0 1  
Honolulu Hawaii 96813 Kamehameha Pharmacy 

P 0 Box610 
Kapaau Hawaii 96755 Pay 'n Save " 13 

98-1277 Kaahumanu St 
Aiea. Hawaii 96701 

KTA Keauhou Pharmacy 
Keauhou Kona Shopping Village 
Kailua-Kona H a ~ a i i  96740 St. Francis MeOical 

Plaza West Pharmacj. 
2230 Liliha S!. 
Honolulu Hawaii 9681 7 

KTA P~ainaks Pharmacy 
50 East Puaicako St. 
hilo, iiakvaii 96720 

Pay ' n  S a ~ e  "1 12 
2223 S icrng St 
Honolulu Hawaii 96826 

Oueen Emma Pharmacy 
1270 Oueen Emma St '101 
Honolulu Hawaii 96813 

Pay 'n Save el10 
54-316 Kam rlwy 
Pauuia Hawaii 96717 

KTA Kamuela Pharmacy 
50 East Puainako St 
Hilo. Hawaii 96720 



Windward Pharmacy 
46-056 Kam Hwy. 
Kaneohe. Hawaii 96744 

Times Pharmacy *11 
1425 Liliha St 
Honolulu Hawaii 9681 7 

Times Pharmacy 1 6  
1199 Diiltngham Blvd 
Honolulu Hawait 96817 

Times Pharmacy "15 
94-144 Farrington Hwy 
Waipahu Hawatr 96797 

Times Pharmacy =8 
1290 S Beretania St 
~ono lu l u  Hainiaii 96814 

Tirnes Pharmacy *9 
99-1 15 Aiea Hts Dr 
Aiea Hawait 96701 

Times Pharmacy $2 
i I 73 2 is t  Ave~ 
Honolulu. Hawaii 96816 

Tmes  Pharmacy *12 
98-1 264 Kaahumanu St 
Pearl City. Hawait 96782 

Times Pharmacy *4 
45-934 Kam Hwy 
Kaneohe Hawail 96744 

Times Pharmacy 6 
94-766 Farrington Hwy 
Walpahu Hawaii 96797 

Toda Drug 
Kahului Shopping Center 
Kahului Hawaii 96732 

Pukalani Drugs 
Pukalanl Terrace Center 
55  Pukalani 71512 
Pukalani Hawaii 96768 

Valley lsle Pharmacy 
2180 Main St. 
Wailuku. Ha.%aii 96733 

Valley lsle Pharmacy 
130 Prison St. 
Lahaina. Hawaii 96761 

Wailuku Town Pharmacy 
99 S Market St 
Watluku Hawati 96793 

Valley lsle Pharmacy 
2349 S Kihei Road 
Kihei. Hawaii 96753 

Village Pharmacy. lnc. 
P. 0 Box 340 
Kamuela. Hawaii 96743 

Chinatown Pharmacy 
70 N. Hotel St. 
Honolulu, Hawaii 96817 

Wahiawa Pharmacy 
823 Californta Ave 
Wahiawa. Hawaii 96786 

Waimanaio Pharmacy 
41-1610 Kalania~iaole Hwy 
Waimanalo. Hawaii 96795 

Castle Professtonal Center 
46-001 Kam Hwy. 
Kaneohe. Hawaii 96744 

Wilder Avenue Drugs 
1233 Wtlder Ave 
Honolul~i Hawaii 96822 

Paradise Pharmaci 
81-21 Evlakawao Ave 
Pukalani Hawaii 96768 



Appendix F 

Raw Data 

1. Amoxicillin Trihgdrate (Polymoxj - 12.5 mgj5 ml Oral Suspension 

100 mi Generic $ Brand $ 

'Suppressed; 80  ml price 

2. Amoxicillin Trihydrate tfolymox) - 2.50 mg/5 ml Oral Suspension 

100 ml Generic $ Brand $ 

* Suppressed: 150 ml prlce 

3. Amoxicillin Trihgdrate iPolymoxj - 250 mg Capsules 
30 Capsules Generic $ Brand $ 

NA - Not available or missing datum 168 



4. Amoxicillin Trihydrate !Poiymoxi - 500 mg Capsules 

30 Capsules Generic $ Brand $ 

- 
3 .  Acetaminophen; Codeine Phosphate ,Tylenol u,.Codeine No. 31  - :I00 m g 3 0  mg Tablets 

30 Tablets Generic $ Brand $ -- 

6. Penicillin V Potassium IV-Cillin K! - 250 mg Tablet 

28 Tablets Generic $ Brand $ 

N A  - Not avniinbie or missing datum 169 



7. Penicillin V Potassium (V-Cillin K)  - 500 mg Tablet 

28 Tablets Generic $ Brand $ 

3. Codeine Phosphate; Promethazine Hydrochloride (Phenergan wicodeine 

mgi 5 ml Syrup 

120 mi Generic $ Brand $ 

9. Allopur~nol (Zyloprim) - 100 mg T-~blets 

100 Tablets Cener~c  5 

'Suppressed; price for 30-day supply'? 

- Brand $ 

LO mg i i  mi; 6.25 



10. Xliopur~noi ~Zyioprrm) - 300 mg Tablets 

100 Tablets Gener~c $ Brand $ 

Suppressed; p rxe  for 30-day supply? 

11. Acetaminophen; Propoxyphene Napsybte  IDarvocet-N 100,  - 650 mg; 100 mg Tablets 
30 Tablets Gener~c $ Brmd 5 

12. Sulfamethoxazole; Trimethoprim iBactrirn DSi - 800 mg; I60 mg Tablets 

20 Tablets Generic $ Brand $ 

5.4 - Not svaiiable or missing datum 171 



13. Doxycycline Hyclate iVibra - Tabs) EQ - 100 mg Base Tablets 

10 Tablets Generic S Brand $ 

14. Erythromycin Ethylsucci~iare ,,Eryped - 2000, - '200 mg'5 ml Oral Suspenion 

100 ml Generic $ Brand $ 

1.5. Cephalexin (Kefles) - 250 mg Capsules 

28 Capsules Generic $ Brand $ 

N A  - "iot available or missing datum 172 



16. Cephaiexin iKeflex) - 500 mg Capsules 

28 Capsules Generic $ Brand $ 

I T .  Erythromycin t,Eryci Enteric-coated Pci.ets - 250 mg EC Capsules 

30  Capsules Generic $- Brand $ 

11.55il2. i4 13.07/14.09 10.20~11.00 8.70112.40 

8.80;12.40 11.95.12.95 7.75~1.5.00 7..50/11.95 

10.45i10.95 7.80l11.15 NA, 12.00 11.5.5Yl2.44 

11.43iXA 12.18~12.94  10.41;12.!12 9.99/1:3.69 

10.86il2.52 NA,'11.44 9.53llO.83 I 0 . 9 W  1.99 

8.991 13.50 9.90112.15 N.Ul1.96 7.2912.44 

11.79iNA UAlB.60 11.30ii2.19 11.05/12.65 

12.31i13.60 

IS.  Hydroxyzine Hydrochloride (Ataraxi - 10 mg Tablets 

:30 Tablets Generic $ Brand $ 

NA - Noi available or missing datum 173 



19. Hydrochloroth~az~de ~Hydtodiurll) - 25 mg Tablets 

100 Tablets Generic $ BI and $ 

20. Diazepam (Valium) - .5 mg Tablets 

30 Tablets Generic $ Brand $ 

Suppressed; transcrib~ng error! 

21. Chlorpropamlde (D~abinese - 250 mg Tablets 

100 Tablets Generic 5? Brand $ 

-Suppressed: transcribing i?srorl 

NP, - Not ava~labie or missing datum 174 



22. Ibuprofen ~Motritl, - 400 mg Tdbiets 

30 Tablets Gener~c $ -- BI and $ 

23. D~pyridamole iPersantinei - 50 mg Tablets 

100 Tablets Generic $ Ur and $ 

Suppressed; price for 30-day supply! 

24. Triamcinolone Acetonide !Kena!og) - 0.1% Cream 

30 Grams Generic $ Brand $-- 

U A  - Not avaiiahle or missing datum 175 



2.5. Codeine Phosphate: Phenylepnrine Hydrochloride; Promethazine Hydrochioride ~(Phenergtm VC 
with Codeine) - 10 mg,5 ml; 5 mg:5 ink; 6.25 mg;5 mi Syrup 

120 mi Generic $ Brand $ 

26. Acetaminophen; Hydrocodone Bitartrate (Vicodinl - 500 mg. 5 mg 'Tablets 

12 Tablets Generic $ Brand ?i 

27. Codeinellodinated Glycerol iTussi-Organidin! Liquid 

120 mi Generic $ Brand $ 



28. Destromethorphan.Iodinated Glycerol iTussi-Organidin DM) Liquid 
120 ml Generic $ Brand $ 

29. Guaifenesin~Phenylpropanolamine !,Entesi - 400 mgi7i  mg SA Tablets 

24 Tablets Generic $ Brand $ 

30. Acet,aminophen: Butaibital; Caffeine iFioricet) - 325 mg; 50 mg; 40 mg Tablets 

30 Tablets Generic $ .. Brand $-. 

N A  - Not available or missing datum 177 



31. Propranolol Hydrochloride (Inderalj - 20 mg Tablets 

100 Tablets Generic $ Brand $ 

'Suppressed; price for 30-day supply? 

XA - Not available or missing datum 178 



Appendix G 

Summary of Population Sizes 
and Skewness Coefficients 

DRUG NAME 1 )- 

DoSbOE AND UNITS 



DRUG NAME i i 
DOSAGE &NO UNITS 

Number 

stand- 

name 

Product 

Price. 

a2 

39 

2 1  

41 

41 

41 

43 

30 

35 

M 

37 

I T  

41 

42 

41 



Appendix H 

Computation of Generic Drug 'Market 
Share Using Data from the National 

Substitution Audit (Market Measures, Inc.) 

208,042 prescriptions in sampie' 

34,824 prescriptions were written "genericaily" 

28,207 prescriptions were dispensed using a generic drug product (80 per cent 
of the prescriptions written generically were dispensed using a generic drug 

product). 

5.617 prescriptions were dispensed using a brand-name drug product (20 per 
cent of the prescriptions written generically were dispensed using a brand- 

name drug product). 

173,218 prescriptions were written for brand-name drug products. 

(1) Assuming a generic drug market share of 33 per cent; 

(2) Given that 28,207 prescriptions were dispensed using a generic drug product; and 

(3) Assuming that a portion of the 173,218 prescriptions written for brand-name drug 

products were dispensed using generic drug products; 

then 68,654 prescriptions were dispensed using generic drug products. T h ~ s  figure can be 
broken down into 40,447 prescriptions written for brand-name drug products and dispensed 
using generic drug products. and 28,207 prescriptions written genericaily and dispensed 

using generic drug products. 

Generic drug substitution occurred on 40,447 or 19 per cent of the 208,042 prescriptions in 

the sample 



Appendix I 

Determination of Cost-Savings Attributable to 
Generic Drug Products, Generic Drug 

Substitution, and Drug Product Selection 

Assuming that: 

(1) 4,500,000 prescriptions were dispensed by community pharmacies in 1989; 

(2) Generic drug products accounted for 33 per cent of all prescriptions (new and 

refills) dispensed in 1989; 

(3) Pharmacists substituted therapeutically equivalent generic drug products for 

the brand-name drug products prescribed on 19 per cent of all prescriptions 

dispensed in 1989: 

(4) The average cost-savings per prescription dispensed using a generic drug 

product, whether rated as therapeutically equivalent or not, was $7.60; and 

(5) The average cost-savings per prescription dispensed using a therapeutically 

equivalent generic drug product was $7.14; 

then in Hawaii in 1989 cost-savings attributable to the use of generic drug products were 

equal to (4,500,000)(0.33)($7.60) or $1 1,286,000. This figure can be broken down into: 

(1) Cost-savings attributable to generic drug substitution (i.e., - substitution involving 

therapeutically equivalent drug products) that were equal to 

(4,500,000)(0.19)($7.14j or $6,105,000; and 

(2) Cost-savmgs attributable to drug product selection that were equal !o 

$11,286,000 - $6,105,C90 or $5.181,000, 



Appendix J 

Letter from Edward Heon 

H A W A I I  MEUICAL 
818 Keeaumoku S t ,  Honolulu. HI 96814 

SERVILE ASSOCiATlON 
P O  Box 860, Honolulu, HI 96808 

(808) 941-21 10 
September 12, 1990 

Mr. Keith Pukumoto 
Legislative Reference Bureau 
State Capitol 
Room 004- 
Honolulu, Rl 96813 

Dear Keith, 

Attached you will find a summary report with respect to cost 
comparisons between brand name products and their generic equivalents. 
This information supports data which was previously sent to you via FAX 
on September 6, 1990. Before this information is officially released, it 
is important to realize the foundation of the supporting data. 

All totals and averages have been calculated based on frequencies 
and quantities from actual claims utilization data for 1989 and BlueBook 
Average Wholesale Prices as of September I, 1990. Also, COSTS are a 
measure of ingredient costs pn_ly and do not account for additional 
service charg@s or dispensing fees. 

It is also important to note that the utilization data may be 
incomplete since members would not need to file claims for products which 
are billed for less than or equal to their copayment. Typically, this 
would mean that brand drugs charged less than $7.00 and generic drugs 
charged less than $2.00 may be absent from our data. 

Finally, the data excludes the following: - Repackaged products 
- Obsolete dated products - Products not covered on an out-patient basis 

(i.e. Supplies, Injectibles, Over-the-counter drugs, etc.) - Prescriptions which were not filled by brand products as well 
as generically at least twelve times & during 1989 

If you have any questions or additional requests please call me at 
944-2482. 

Sincerely, 

Edward C. Heon 
Senior Information Coordinator 

Attachment 



SUMMARY OF GENERICALLY AVAILABLE 
BRAND vs GENERIC ANALYSIS 
1989 UTILIZATION DATA 
and nvps AS OF 9/1/90 

MIMBER OF PRESCRIPTIONS 

NOWSER OF UNITS OF DRUG 

WEIGHTED AVERAGE AWP 

WEIGHTED AVERAGE QTY/RX 

WEIGHTED AVERAGE COST/Rx 

PRODUCT s 

GENERIC % DIFF ------ 

191.8% 

182.5% 

The total cost of the generic products dispensed was $2,770,571.04 while 
the brand replacement cost would have been $7,211,606.49. Therefore, 
the net cost savings experienced through generic substitution was 
$4,441,035.45. 

The total cost which could have occurred through 100% generic substitution 
amounts to $5,608,403.10 while the total brand cost which could have 
occurred through 0% generic substitution amounts to $13,233,372.31. 
Therefore, the maximum potential cost savings which could have occurred 
was $7,624,969.21. 



D E F I N I T I O N S  O F  T I T L E S  

BNDREPLC 

NET-SAVE 

Ranking of generic categories by total claims count 

Generic name of the drug 

Form of the drug 

Strength of the drug 

Trade name or Brand name of the drug 

Total number of prescriptions/claims received in 1989 

Generically paid prescriptions/claims 

Brand name paid prescriptions/claims 

Total number of units of drug dispensed in 1989 

Number of units of drug dispensed Generically 

Number of units of a Brand name drug dispensed 

Weighted Average Wholesale Price of Generic units 

Weighted Average Wholesale Price of Brand units 

Total ingredient cost of generically dispensed units 
(ie. W-AWP-G x G-QTY ) 

Brand Replacement costs of generically dispensed units 
(ie. W-AWP-B x G-QTY ) 

Savings incurred through generic substitution 
(ie. BNDREPLC - GEN-COST ) 



OBS B-FREQ 1-OTY G-QTY B_.QTY W-AWP-G W-AWP-B GEN-COST BNDREPLC NET-SAVE 





Appendix K 

Memorandum from Chandra Yamane 

HDS Medical 
--. - 
. d .  D S h 3 i  ST=:: & -E -77 
Y:::,_dLd ,-;:,;. i.*e3.;5i . . 
D-C:E  5.; S.;j.>C;[ 

DATE: October 15, 1990 

TO: Keith Fukumoto 

PROW: Chandra Yaman d D S  

RE: Revised Report 

Enclosed is the revised report requested in our October 11, 
1990 telephone conversation. 

The report now excludes data falling into the "other" 
nondrug item category and includes HDS' system definition of the 
three remaining categories -- brand, generic, and substitutable. 

HDS would appreciate receiving a copy of your final report. 
If you have any questions, please call. 



HDS MEDICRL - RX DISPENSED IN 1989 

NUMBER OF AMOUNT RVERQGE 
PRESCRIPTIONS PRID RMOUNT 

PRID 

CATEGORY 
BRRND 56,545 $1,273,060 $22.11 
6ENER I C 58,163 $378,066 $6. 50 
SUBSTITUTRBLE 54,594 $662,276 612.13 
TOTRL 169,302 $2,313,402 $13.66 

SRVINOS 5B, lb3 GENERIC RX PFtID B $lZ.13= $705,571 
1.68 RCTURL GENERIC WID= 6378,066 

MOUNT SAVED= $327,505 
RMOUNT SQVED RS X OF TOTRL PD= 14.2% 

W'TENTIRL SRVINGS 54,594 SUBSTITUTRRLE PRIDs $662,276 
less 54,594 SUBST. RX PRID @ $6.S0= $354,867 

POTENTIRL SWINGS= $307,409 
POTENTIQL SAVINGS AS % TOTRL PD= 13.3% 

xote: 

Brand - A single source trade named product 
Generic - A multisource non-trade namcd product dispensed 

under its chemical name 

Substitutable - A aaltisource trade name product 



Appendix L 

Department of Human Sewices-Medicaid Program 
GC,' - , :;a 

WINONA E R U s H  
MQCIOR 

ALFRED K S U W  
D t P W  DiiiLCTOR 

STATE OF nAww 
DEPARTMENT OF H U M A N  SERVICES 

Health Care Administration Division 
P. 0. Box 339 

Honolulu, Hawaii 96809 

December 4, 1990 

Samuel B. K. Chang . 
Director 
Leaislative Reference Bureau 
state of Hawaii 
State Capitol 
Honolulu, Hawaii 96813 

Dear Mr. Chang: 

The attached information completes the ongoing request for 
data involving Medicaid Program savings due to the use of generic 
drugs. 

Included in the attachments are the methodologies, data 
collection methods, calculations, findings and conclusions. It 
is interesting that the range of savings varies with each 
pharmacoloqic class of drugs from as little as 2.12% for 
anticonvulsants to as much as 53.5% with the psychotropics. 

Any further questions should be directed to our Pharmacy 
Consultant, Omel Turk at 548-8917. 

Sincerely, 

Director 

Attachments 

AN EQUAL OPPORTtiNrrY AGENCY 
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WTFI COLLECTION FOR LEGISLFITIVE REFERENCE B U R E M  
REPORT ON BDJERIC DRUO SUBSTITUTION 

BY DMi-HcFID 

INTRODUCTION 

Due t o  constraints of available resources, a programwide 
study of a11 drugs in the Medicaid Program was not possible. The 
evaluation of savings due to the encouraged use of eeneric drug 
products *as focused on three pharmacolog ic groups: 
anticonvulsant, psychotropic and cardiac drugs. These groups were 
not chosen randanl y but because controversy exists abuut the 
bioequivalency in these pharmacologic categories and a wide 
choice of multiple choice generic drug products is available. Rn 
assumption was made that any savings identified in these classes 
where careful if not reluctant substitution for brands occurs 
would indicate a high probability of greater programwide savings 
in all other drug products. 

DFtTQ COLLECTION 

Two medications were randomly selected from each of these 
three classes: 

1. Qnticonvulsants: phenytoin 100 mg and carbamazepine 200 
-9- 
2. Psychotropicex chlorpromazine 50 mg and haloperidol %0 
'"9. 
3. Cardiac Drugs: propranolol 40 mg and procrinamide 
sustained release 500 mg. 

Three pharmacy chains with pharmacies in locales statewide 
were palled t o  determine which generic equivslents they utilized. 
Since the brand name of each drug product was known, the chains 
were asked to identify only the National Drug Code (NDC) number 
o f  the chosen generic equivalents they used. These chain 
pharmacies m e r e  Longs Drug Stores, Pay'N Save Drug Stores Inc. 
and Clinical Pharmacy Consultants (CPC). 

From Hawaii UM1S kdicaid Druu Usaue Freauencv Rnalvsis 
annual rcpcrrt for the period of Ol/Oi/09 - 12/31/09 provided by 
the Uedicoid f iscal agent, Hawaii Cledical Service Flssociat ion 
tWCtSF)), showing armual W i c a i d  expenditures for drugs during the 
calendar year 1989, the following infomation for each generic 
equivalent and brand name product was extracted. 

I. Total dollar payment. 
2. Qverage number of doses per prescript ion (Rx). 
3. Total number of prescriptions (Rxl. 



CCILCULRTIONS 
FI. Total Number of Dqe.j_es_ 

The total number of doses of each NDC number uas determined 
by nultiplyirrg the total number of prescriptions by the average 
doses per prescription. 

The cost per dose was calculated by deducting out the number 
of dispensing fees ( Total Rx's multiplied by the dispensing fee) 
from total payment and dividing that remainder by the total 
number of doses. 

C. Total Cost If O ~ l v  Brand U.+@ 

The cost per dose of the brand name drug was multiplied 
t irnes the total doses of brand and generic used. To that product 
was added the dispensing fee cost (Total prescriptiorrs multiplied 
by the dispensing fee). 

The actual 1989 total payment cost was subtracted from the 
total cost that would have been incurred had only the brand name 
been paid for. 

E. Percent Savlnas Due To Use Of Gengric Druns 

The savings due t o  generic use was divided by the total cost 
if only brand used and converted t o  a percent number. 

FINDINGS 

FIs might have been predicted, generic substitution was 
lowest in the arrtironvulsant category ranging from a savings of 
2.12% with Phenytoin to 4.54% with Carbdmazepine. (Please see the 
attached spreadsheets. I This is due to the reluctance of 
physicians m d  pharmacists to rhanqe patients from one brand t o  
another because of' diffwenres in absorption and other 
biwquivalency phenomena. The price diffarential between the 
wiaely use gerseric is not as great as with some other therapeutic 
classes. 

The savings on the psychotropic drugs studied was 
surprising. While titration and patient compliance factors 



substant ial ly influence pat i m t  response, subst it ut ion was 
considerable with savings ranging from 53.5% on Chlorpromazine t o  
42.17% for Haloperidol 1 0  mg. The larger fmvings is also 
attributed largely t o  the ride difference in price of the generic 
brands compared to the brand. The range for Chlorpromazi~, is 
SO. 3171 and 80.0292 per tablet for the brand and generic 
respectively. The range in prices between brand and generic for 
the Haloperidof 10 mg rang- fron SO. 5417 per tablet dwnward t o  
SO. OSC7 per tabl&- 

Of the cardiac drugs, propranalol with prices ranging from 
SO. 1269 dwnuard to 80.0141 show a savings of 50.14%. FI wide 
difference in cost of the various manufacturers and m extremely 
high use of gencric drug products contribute t o  this savings. 
Cllmost 6 times as m a n y  generic doses as brand name doses are 
used. Procainaaide S R  500 was not subst ituted as often nor 
enjoyed the wide difference in price between generic and brand 
product. Savings was 9.61%. 

Substantial savings have been realized by the Wdicaid 
Program through the use of generic drug products. Physicians and 
pharmacists are less likely t o  substitute medications that must 
be closely titrated to the patient needs or that have documented 
biuequivalency problems. 

This limited study would not indicate the exact percent 
ravinos, but would allow an assumption of "substantial savings" 
in the S17,000,000 pharmacy portion of Uedicaid. The Department 
has provided strong incentives for the participating providers 
and recipients to utilize generic medications where possible. 
This policy is partly m p o n s i b f e  for the Hawaii Medicaid 
Pharmacy Program being the fourth lowest cost such program 
nationally in terms of dollars spent per patient for drug 
therapy. 



GENERIC SUBSTITUTION COST SAVINGS STUDY 
DEPARTHENT OF HUMAN SE?RVICES 
HEALTH CARE ADMINISTRATION DIVISION 
Oael Turk, HBA, Pharsacy Consultant 
DRUG NAME:Phenytoin 100 rg. PHARUACOLOGIC CLASS:Anticonvulaant 

AVERAGE 
MANUFACTURER NATIONAL DRUG COST PER TOTAL U TOTAL DOSES PER TOTAL 

OF DRUG CODE DOSE OF DOSES Rx's Rx PAYNENT 
Sel.=S====P==L5===I===========~===II==II~====-=======*====a=*====*==-===**s 

P-D (BRAND) 00071 -0362 S0.0708 551,530 6,101 90.4 065,942 
BARR (GENERIC) 00725-0084 SO. 0500 76,464 864 88.5 87.627 

SO. 0000 0 
SO. 0000 0 
so. 0000 0 --------------------------------------------------------------------------- 

627,994 6.965 073,569 

TOTAL COST IF ONLY BRAND USED B75.164 
ACTUAL 1989 COST(BRAND + GEN.) S73.569 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SAVINGS DUE TO GENERIC USE 81,595 

PER CENT SAVINGS DUE TO USE OF GENERIC DRUGS 2.12% 

GENERIC SUBSTITUTION COST SAVINGS STUDY 
DEPAHTHENT OF HUNAN SERVICES 
HEALTH CARE ADMINISTRATION DIVISION 
One1 Turk, MBA, Pharmsey Conuiultant 
DRUG NAME:Cerbamazepine 200.9 PHARHACOLOGIC CLASS:Anticonvuleant 

AVERAGE 
NANUFACTURER NlTIOWAL DRUG COST PER TOTAL Y TOTAL DOSES PER TOTAL 

OF DRUG CODE DOSE OF DOSES Rx'r Rx PAY WENT 
= I I S I = = l = = P D = = I I I I = = = = = = - = 1 1 s 1 1 1 1 1 . = = = = = = = ~ I = = = = = = ~ = = = = = = I = = ~ = = = = = = ~ = = = ~ ~ = =  

GEIGY (BRAND) 00028-0027 80. 2293 380,990 3,248 117.3 S101,654 
FOREST (GENERIC 00258-3587 60.1222 18,957 178 106.5 63,101 
PUREPAC (GENERI 00228-2143 e0.5271 16.345 149 109.7 62,734 
URL (GENERIC) -77-%039 90.1273 15,017 141 106.5 52,532 

so. 0000 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
431,309 3,716 *110,021 

TOTAL COST IF ONLY BRAND USED S115.252 
ACTUAL 1989 COST (BRAND+GEN) 8110.021 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SAVINGS DUE TO GENERIC USE 65,231 

PER CENT SAVINGS DUE TO USE OF GENERIC DRUGS 



GENERIC SUBSTITUTION COST SAVINGS STUDY 
DEPARTKENT OF HUKAN SERVICES 
HEALTH CARE ADMINISTRATION DIVISION 
One1 Turk, HBA, Pharmacy Conrultant 
DRUG NAKE:Propranalol 40 rg. PHARKACOLOGIC CLASS: Cardiac Drug 

AVERAGE 
HANUFACTURER NATIONAL DRUG COST PER TOTAL TOTAL DOSES PER TOTAL 

O F  DRUG CODE DOSE OFDOSES Rx'a Rx PAY HENT 
= ~ = i i = E 5 E = = ~ = = L = Z L * 9 ~ ~ ~ = I ~ ~ S * * ~ I C r . = 5 ~ 5 L L = L 5 * L ~ I r ~ ~ I I ~ I l t I 5 = L E i I l 5 E E S ~ 5 ~ r . I L  

AYERST ( BRAND) 00046-0424 *O -1269 5.695 85 67 Sl .097 
LEDERLE (GENERIC 00005-3111 SO.0174 19,794 299 66.2 -1,661 
BARR (GENERIC) 00555-0367 10.0141 12.941 151 85.7 S848 

SO. 0000 0 
no. 0000 0 --------------------------------------------------------------------------- 

38.430 535 1~3,606 

TOTAL COST IF ONLY BRAND USED 67.233 
ACTUAL 1989 COST (BRAND-GEN) $3,606 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SAVINGS DUE TO GENERIC USE 53,627 

PER CENT SAVINGS DUE TO USE OF GENERIC DRUGS 50.14% 

GENERIC SUBSTITUTION COST SAVINGS STUDY 
DEPARTKENT OF HUMAN SERVICES 
HEALTH CARE ADMINISTRATION DIVISION 
Onel Turk. LBA, Pharmacy Conruitant 
DRUG NAWE:Procainamide SR 500 mg. PHARKACOLOGICAL CLASS:Cardisc Drug 

AVERAGE 
WANUFACTURER NATIONAL DRUG COST PER TOTAL # TOTAL DOSES PER TOTAL 

OF DRUG CODE DOSE OF DOSES Rx'r Rx PAYWENT 

TOTAL COST IF BRfiNIS ONLY USED 94.970 
ACTUAL 1989 COST (BRAND*GEN) 94,492 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SAVINGS DUE TO GENERIC USE S478 

PER CEWT SAVINGS DUE TO USE OF GENERIC DRUGS 9.61% 



GENERIC SUBSTITUTION COST SAVINGS STUDY 
DEPARTMENT OF HUMAN SERVICES 
HEALTH CARE ADHINISTRATION DIVISION 
One1 Turk. HBA. Pharmacy Consultant 
DRUG NAIE: Chlorpromazlnc 50 rg. PHARMACOLOGIC CLASS: Psychotropic 

AVERAGE 
WANUFACTURER WATIOIIAL DRUG COST PER TOTAL Y TOTAL DOSES PER TOTAL 

OF DRUG CODE DOSE OF DOSES Rx's Rx PAYMENT 
a===Z==I====Paa=I=C==a=a======-==.=====*================a=6===========--==a 

SKF (BRAND) 00007-5076 SO. 3171 4.374 81 54 91.744 
GENEVA(GENER1C) 00781-1717 10. 0292 12.602 236 53.4 91,407 

10. 0000 0 
SO. 0000 0 
SO. 0000 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

16.976 317 93,151 

TOTAL COST IF ONLY BRAND USED L6.780 
ACTUAL 1989 COST (BRAND-GEN.) C3.151 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SAVINGS DUE TO GENERIC USE 53,629 

PER CENT SAVINGS DUE TO USE OF GENERIC DRUGS 53.53% 

GENERIC SUBSTITUTION COST SAVINGS STUDY 
DEPARTMENT OF HUMAN SERVICES 
HEALTH CARE ADMINISTRATION DIVISION 
One1 Turk, WBA, Pharmacy Consultant 
DRUG NAME: :Haloperidol 10 8s PHARHACOLOGIC CLASS: Psychotropic 

AVERAGE 
MANUFACTURER NATIONAL DRUG COST PER TOTAL Y TOTAL DOSES PER TOTAL 

OF DRUG CODE DOSE OFDOSES Rx'a Rx PAYMENT 
= = = = r = = E = = * = = = = = = l = = = = = = = = = - = = = = = L L L a L L L = = = = = = = = = = = = = = = = * = = * = = = = = = - = = = = = = = =  

NCNEIL (BRAND) 00045-0246 50.5417 11,753 211 55.7 97.296 
GENEVAfGENERIC) 00781-1397 60.1525 7,753 118 65.7 61,702 
BARRfGENERIC) 00555-0481 10.0957 8,166 128 63.8 51,345 
RUGBYCGENERIC) 00536-3880 90. 1533 4,025 72 55.9 9934 

50 .OW0 0 --------------------------------------------------------------------------- 
31,697 529 911,277 

TOTAL COST IF BRAND ONLY USED 919.501 
ACTUAL 1989 COST iBRAND*GEN) 911.277 ---------------------------------------  
SAVINGS DUE TO GENERIC USE a8.224 

PER CENT SAVINGS DUE TO USE OF GENERIC DRUGS 42.17% 


