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'FACTBOOK

This publice}tion is a reference guide for persons interested in the
social and economic aspects of manufacturing and distribution of
prescription: pharmaceuticals, medical devices and diagnostic equip-
ment and méterials.

1; Facts in thls book are based on information available in the spring of
fi1976 :

;-';FThe contents may be reprinted without permission, but appropriate
. credit would be apprecnated The Pharmaceutical Manufacturers Asso-
.{ciation welcomes inquiries for further information.

1976 Edition

. Pharmaceutical Manufacturers Association
1155 Fifteenth Street, N.W., Washington, D.C. 20005




THE PMA

‘The Pharmaceutical Manufacturers Association is a non-profit scienti-
fic, professional and trade organization. Its aciive membership com-
prises 130 firms that are principally engaged in the manufacture of
prescription pharmaceutical, medical device and diagnostic products.
1They promote these products primarily to medical and dental prac-
titioners licensed by law to administer and prescribe them. Licensed
‘pharmacists dispense the prescription drugs; the other medical
 products are typically distributed through other professional chan-
1 mels. Financial support is derived mainly from dues based on the an-
! nual sales volume of member firms.

Membership in PMA is voluntary and consists predominantly of manu-
= facturers who produce ethical pharmaceuticals for their own labels
i{ and also are engaged in significant research effort. The present mem-
i bers account for the research, development and introduction of more
# than 90 percent of the new prescription drugs introduced in the United
. States, as well as half of the free world’s supply. These companies
| also conduct research in medical devices and diagnostic products.

PMA was founded in 1958. It is the successor to the American Asso-
4 ciation of Pharmaceutical Chemists, organized in 1907 and renamed
i the American Pharmaceutical Manufacturers’ Association in 1922; and
 to the National Association of Manufacturers of Medicinal Products,
i founded in 1912 and called the American Drug Manufacturers Asso-
4 ciation after 1916.

= PMA is governed by a 32-member Board of Directors, one third of
i whom are elected each year at an annual meeting of the membership.
There cannot be more than one Board member from any one firm and
two new members must be selected each year. Facilitating the Asso-
ciation’s work are 12 functional units, known as Sections; these are
composed of representatives of member firms and organizations who
work closely with the permanent staff on numerous projects. The staff
of PMA is organized into six major divisions: Research and Planning,
Legal, Scientific and Professional Relations, Public Relations, Interna-
onal, and Medical Devices and Diagnostic Products.
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The U.S. pharmaceutical industry, with projected global sales' of $12
billion in 1975, emerged as a major industry less than 40 years ago.
Until the 1930s, its accomplishments were few. The depression
claimed some 3,500 pharmaceutical firms and by 1239, the existing
1,100 companies represented total sales of only $150 miltion at the
manufacturers’ levei.

Leadership in the industry, in total sales as well as in new drug dis-
coveries, shifted from Europe to the United States during World War il.
This increased American involvement resulted from a strong commit-
ment to research and development—the cornerstone of industry
progress.

The discovery of sulfa drugs in the 1930s acted as a catalyst for ex-
panded interest in pharmaceutical research and set the stage for the
successful development of penicillin, the greatest of many World War Il
drug developments. Sulfa drugs and antibiotics saved the lives of at
least one million Americans during this period. The 15 years between
1938 and 1953 are known as “the Age of Antibiotics”—when a variety
of useful new anti-infectives were discovered.

The continued growth of the U.S. pharmaceutical industry will depend,
to a large extent, on the success of its research. Although global R&D
by U.S. firms topped the $1 billicn mark in 1975,2 one recent survey
estimated that the cost of developing a new single chemical entity
drug rose from $1.2 million in 1962 to $11.5 million in 1972 and $24.4
million in 1974, a twentyfold increase.* Some major causes included
i the accelerating cost of medical care associated with clinical trials,
i more elaborate toxicology studies required by stricter government
regulation, inflation and the requirement for more complex and
sophisticated research techniques.

(1) Reference is to sales of elhical pharmaceuticals. “Ethical” pharmaceuticals are those drug
products that are promoted only to medical prefessionals. Most ethical preparations are available to
consumers only by prescription. Some, however, can be purchased overthe-counter in a pharmacy;
these products are designated as OTC ethical.

{(2) Data on R&D expenditures is based cn published survey reports of PMA members. PMA mem-
bers account for the bulk of pharmaceutical R&D conducted in the United States.

{3) David Schwartzman. The Expected Return from Pharmaceutical Research. Washington, D.C.
American Enterprise Institute for Public Policy Research, 1975.




Il. INNOVATION

RESEARCH AND DEVELOPMENT EXPENDITURES

Research and development programs conducted and financed by the
industry are largely responsible for new and improved prescription
products.

I'n the last 24 years, research and development expenditures for
human-use pharmaceuticals have increased by an average of 12
percent per year (Figure 1).

Company-financed research and development for ethical pharma-
ceuticals was budgeted at $1,028 million for 1975, a 10 percent in-
crease over the $932 million actually spent in 1974. Research in
veterinary products accounted for $74 million, or 8 percent of the 1974
total. Companies spent $133 million, 15 percent, in foreign countries
for research on human-use pharmaceuticals. This compares with 7
percent in 1963, 9 percent in 1968 and 10 percent in 1972.

Although companies finance the bulk of R&D, firms also conduct
research under contract for the federal government. These govern-
ment-funded, company-conducted projects involved annual expendi-
tures ranging from $7 to $12 million over the last five years. in 1974,
federally financed R&D amounted to $8.6 million or less than one
percent of the total spent for human and veterinary-use pharma-
ceutical R&D. -

R&DISALES RATIO

The ratio of annual R&D expenditures to sales provides a measure of
company commitment to research.

Until 1973, there was a slight increase in the annual ratio of company-
funded, domestic R&D to sales. In 1973, however, the ratio was 11.2
percent, representing a reduction from the peak 12.1 percent figure in
1972 (Figure 2).



Figure 2. R&D sales ratios, 1965-1974°
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9The PMA collects data on the yearly expenditures of its member companies for R&D in ethical
pharmaceuticals, devices and diagnostics. In its Annual Survey Report, the Association publishes
aggregate R&D expenditure figures for each of these categories. Its R&Disales ratio for U.S.
pharmaceuticals is the ratic of total U.S. pharmaceutical R&D to total sales of pharmaceuticals in
the U.S. This includes export sales of U.S. plants but not the sales of overseas affiliates and sub-
sidiaries. it covers research-performing firms only; sales of companies without R&D activities are
excluded. Most importantly, it is a homogenous ratic: nonpharmaceutical R&D and nonpharma-
ceutical sales are excluded. This makes it difficult to compare with other industries, surveyed by
the National Science Foundation, for which R&D is given as a ratio of total corporate sales.

Sources: Published PMA survey reports.

ALLOCATION OF RESEARCH FUNDS

Allocation of research effort can be measured in several different
ways. PMA, in its surveys, differentiates between expenditures for
product innovation and expenditures related to existing products.

The largest share of pharmaceutical industry R&D, approximately 80
percent, is devoted to the quest for new scientific knowledge and the
development of new therapies. The remainder is allocated to the im-
provement of existing products (Table 1).

Table 1: Allocation of R&D expenditures in the
United States, 1973-1974

Research for advancement of scientific
knowledge and development of new
products and related services

Significant improvement and modifications
of existing products

Total U.S. R&D

Sources: Published PMA survey reports,




Table 2: Pharmaceutical industryin U.S.
basic research, 1974

Percentage of Basic

Percentage of basicresearch research
Industry ~ basicresearch ineachindusiry aspercentage

conducted by funded by U.S. of all R&D
allU.S.industry government ineach industry
Industrial chemicals 23% 33%*2 12.0%

ther chemicals 3 Ba 6.0

Total chemicals and

allied products 39 18 11.3
Electrical equipment and '

communications 27 35 3.3
“Alrcraft and missiles 8 36 1.0
Machinery 4 b 1.0
Petroleum refining and

extraction 5 b 5.4
"Food and kindred

products 3 b 7.5
Professional and scien-

tific instruments 3 50 2.2
Motor vehicles, trans-

portation equipment 1 b 0.4
Stone, clay and glass 2 0 6.4
Other manufacturing b b

- industries : 4

Nonmanufacturing indus-

tries (mining, construc-

tion, etc.) 4 50

#Not broken out in 1974; percentage given here is based on 1972 data.

BNat available separately.
- Source: National Science Foundation, R&D in Industry, 1974.




Of the total scientific and professional staff in 1974, 4,642 or 37 per-
cent, held doctoral degrees. A slightly larger number, 4,970 held
bachelor degrees only, while 2,379 had master's degrees. Approxi-
mately 5 percent without bachelor degrees have obtained both the
necessary experience and training to gualify for scientific and profes-
sional status.

Among the firms reporting research activities, nearly one half had
1874 R&D budgets exceeding $10 million. R&D manpower, according
to budget-size classes, is tabulated in Figure 3. Comparisons with
previous years should be made with caution because budget-size
classes have been changed to reflect both inflation and larger R&D
budgets.

From 1971 to 1973, only firms with R&D budgets in the $10-20 million
range increased their total research force, raising employment from an
average of 4,300 to 5,200 workers. Companies in the $5-10 million
group reduced their research force to 1,564 in 1973, compared to 3,145
in1971.

Figure 3. U.S. R&D manpower by R&D budget group, 1674

2| Percentage of firms
Percentage of R&D personnel

Classification of - Percent ) Total number of
R&D budget 20 40 60 R&D personnel
(millions) ' ' T
Over $30 1=

158 14,034

$10-30 f 6,189

$5-10 2,392

$1-5 [ 1,118

Less than $1 [t 359

Total 24,092

Sources: Published PMA survey reports,




Figure 4. New single entity drug introductions to U.S. market

1940-1975
| Number .
Year 0 1 0 2'0 3'0 dlﬂ 5'0 6.0 7.0 of entilies
1940 WURMLTSIAGIN 14
1944 WHSAaninnnme 17
1942 Mg 13
1943 (WHINHNN - 10
1944 LML 13
1945 [HNNBHMMENN 13
1946 HANMTNRMITEMITIHITT 19
1947 HIHNN AN 26
1948 ORI EIGimi 29
1949 I TITRED IR IR L ORI a8
1950 [ENRITENRURNEEHENRENInn 32
1951 BIEINIERMEEIINGHETEN RO s - 38
4952 MBI IR NNanEN s 40
1953 TSI T O R TR 53
1954 IINMINENTHHIENEE s 42
1955 SRS A1) : 36
1956 IEIHRINITENRI TSN SRR DL ED LTI . - 48
1957[IIIIIiIIIIlIIIII|!]IIl!II!IIIIIlIIIIIll|IlilIIIllI|IIIIIIIlIIIIIilIII!lIIIIﬂ!lII! 52
1958 EERTITAUNES IR N 47
19593 LERNTTES TR VLR RN R LGOS L SN AU A LRI VRS 65
1960 NIITHIEIRTE RIS 50
1961 INHUBITEENE RNy 45
1962 NIITITRNE IR S, 24
1963 16
1964 NINISINTENE I 17
955NN 25
10BN _ 13
19s7 NHBMRIRNINEININ : 25
1gaglltIHIBNIL 12
19gglBIBINIEN 9
197clIDIIEIIRIHII 16
1971 NI 14
197 20ILIHIHN0N 40
1 g7 3lHHIENHnnig . . 17
197 ALY _ 18
197 sl 15
Total 971

Source: Pharmacy Times, April 1976 (based on data from Paul de Haen, Inc.).
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with FDA in the fiscal years 1966 and 1969 through 1975. The tempo
. of this activity is often dictated by new rules, and changes in data
| shown may be the result of regulatory or administrative adjustments.
! Not all INDs iead to new drugs; also, some NDA’s are withdrawn by
those who submit them. Data in this table relate to only those R&D
projects that reach the advanced stage of clinical triais or final sub-
mission for new drug approvals. FDA approvals of NDAs show a
marked increase for 1974 and 1975.

Table 7: Applications Filed with FDA, Fiscal Years 19566, 1969-1975

Type of application 1966 1969 1970 1971 1972 1973 1974 1975

®hot available,

Bncludes 114 radicactive drugs newly transferred from the Atomic Energy Commission to FDA
jurisdiction, and 94 amphetamine drugs to be used for obesity.

! Source: FDA Annual Reports and FDA unpublished data,

Patent activity also is an indicator of the intensity of the research pro-
cess. Patents are obtained for new processes as well as new chemical
discoveries, and a new drug may be a composite of several patents.
Tables 8, 9 and 70 show patent activity in drugs and medicines for the
years 1963-1975. Noteworthy is the decrease in the relative share of
U.S. origin patents issued for “Drugs and Medicines,” from 66 percent
in 1963 to 54 percent in 1975.*

{4) Patent Office credits patents to the country of residence shown by the inventor on the patent ap-
plication. Paul de Haen, inc. gives credit for “osigin” to the country where a discovery was made.
These two methods for assianing credit may or may not coincide.

13




Gl

nu reaIcines, paentacuvity,

Number of new patents issued {percentages)®
1963 1964 1965 1966 1967 1968 1969 1970 1971 1972

1973

1974

i S 2

Originating in the

United States 66 66 64 68 68 71 64 64 61 59
Originating in
other countries 34 34 36 32 32 29 36 a6 39 4

Owned by United
States corporations 59 62 59 62 63 64 58 58 5 . - 51

Owned by United

States individuals 4 3 4 5 4 3 3 4 4 7
Owned by United :

States government 2 1 1 1 1 1 1 1 1
Foreign owned 1 - - - 1 2 1 1 - -

United States ewned 6 7 8 6 6 7 8 9 7 6
Foreign owned 27 27 27 26 25 23 28 27 32 25
Foreign corporations 25 25 25 24 23 21 26 24 29 29
Foreign government 0o - - 0 - - - - - 0
Foreign individuals 3 2 3 2 2 2 2 2 3 5

57
43

38

35

®percentages are rounded off and, therefore, may not always give totals indicated. See Table 8 for actual numbers.

Source: U.S. Patent and Trademark Office, Office of Technology Assessment and Forecast, published and
unpublished data.



Histqrically t‘he United States has assumed a strong leadership posi-
tion in drug innovation and still accounts for 64 percent of the new
chemical entities introduced in this country since 1940. Switzerland is

th_e second largest originator with 7 percent, followed by the United
Kingdom and Germany (Tabie 11).

Table 11: New single chemical eniity drugs iniroduced to
U.S. market 1940-1975, by country of origin

Country of origin shared

Solely Perceniage
National Shared  Equivaient  Accredita- of Total
Origin Products  Number tion 971
Country of origin {A) {By (c)b {Col. A + C}) New Drugs

United States . ... .
| Switzerland.......
' United Kingdom . .
Germany ........
France .......... .
Denmark ........
Belgium ........
Sweden .........
1 Holland .........
; dJapan ........ ..
i Mexico .........
S0 aly oo
Austria ........
“ Canada .........
Australia . ......
Hungary .......
Czechoslovakia .
Argentina ......
India ..........
Europe (specific

nation unknown)..
Source not
ascertained . ...

TOTAL .o, 960 99 11.0 9710  100.0%

8Column B lists the number of drugs for which a couniry shared the credit with one or more othar
countries in the origination of a chemical entity.

DFor purpcses of “agcreditation,” Column C represents the equivalent single product credit at-
tribuied to a country for its role in the origination of the chemical entity (i.e., column B divided by 2).

%Less than 0.1%.

Source: Pharmacy Times, March 1976. Based on data from Paul de Haen, Inc,
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{Continued from p. 18)

No. in No. in .
Therapeutic Class group subgroup  Percentage
Antimalariais 7
Antituberculars 17
Fungicides—systemic 6
Sulfonamides 33
Antiparasitics 1
Topical disease—general 1
Anti- inflammatory agents
(nonhormonal) 6 0.6%
Antinauseants 12 1.2
Anti-aobesity preparations 17 1.8
Amphetamines 10
: Other 7
i Antivirals — . 1 0.1
= Ataraxics e 52 5.4
;1 Bronchodilators _ - 13 1.3
1 Cancerchemotherapy 30 3.1
1 Jmmunosuppressants 1 0.1
+ Cardiovascularpreparations . .. 71 7.3
Anti-arrhythmics 2
Cardiotonics 2
Hypertensives 7
Hypotensives 21
Alkaloids 12
Vasoconstrictors 1
Vasodilators
Coronary 7
Microcirculatory I
Peripheral 9
Xanthine derivatives 5
Other cardiovasculars 4
Cholesterol affecting agents 9 0.9
Lipotropics 3
Other 6
Coagulants 4 0.4
Convulsants 1 0.1
Cough and cold preparations 24 2.5
Cough preparations 12
Nasal decongestants 12
Dermatologic preparations e 42 4.3
Antipruritics
Local 3
Systemic 2
Corticoids—Ilocal 1
Fungicides—topical 16
Other 10
Niabetic therapy 9 0.9
‘Hypoglycemics 8
Hyperglycemics 1
Diuretics — 35 3.6
Benzothiazides 11
24

Other

19

(Continued on p. 20)




BENEFITS OF RESEARCH

Within the past generation alone, the discovery and production of new
pharmaceutical products have increased greatly. Improvements in
medical care resulting from the introduction of new and better medi-
cines, devices and diagnostic products have enriched and saved many
lives. One dramatic example of how new drug introductions have
reduced mortality is the declining death rate for tuberculosis (Figure
5).

Figure 5. Decline in TB death rate, 1945-1975

40

Introduction of penicillin in hospitals

B General distribution of penicillin; streptomyein introduced in hospitals

B

General distribution of streptomycin

Introduction of isoniazid

-y
[=]

Introduction
of myambutol Introduction

of rifampin

1970 1975

BEATH RATE {per 100,000 population)
N
o

SRR

1960
YEAR

1945 1950 1955 1965

Source: National Genter for Health Statistics.

New and improved drug products have contributed to cures for many
other diseases. Four of the 10 leading causes of death in 1900 are no
longer major causes, as Table 13 shows. Research by the pharma-
ceuticat firms focuses primarily on drugs to fight the principal
ailments of mankind.

Table 14 lists selected causes of mortality for which drug therapy has
been most effective,

21

Improvements in medical care are most dramatic in certain diseases.




As a result of advances in medical treatment, including chemo-
therapy, in the past three decades the number of patients hospitalized
for various conditions and the average length of the hospital stay have
t declined substantially. Figure &illustrates the reduction in the number
, of persons hospitalized annually from 1954 to 1974 for tuberculosis
© and mental iliness. The hospital load for tuberculosis patients has
- declined markedly, and the average annual number of mentally ill
. patients hospitalized has been reduced by two thirds. New medicines
' helped cut the average tuberculosis patient’s hospital stay from 461
days in 1950 to about 78 days in 1973. The total cost for the typical TB
patient today including treatment expenses and lost income is half the
cost recorded in 1950.

‘/ kY

-
Major advances have also occurred in the treatment of cancer with
drugs. In the 1970s, the use of anticancer drugs in combination has
begun to make inroads against several kinds of cancer, including
Hodgkin’s disease and cancer of the stomach and breast. A survey of

Figure 6. Medicines helpreduce hospital load

18 Mental health

patients? patientsb

(thousands) (thousands)
15 600

12

500

400

300

200

0 . S : . — — : 100
1953 1955 1957 1959 1961 1963 1965 1967 1969 1971 1973 1975

YEAR

. Byeterans Administration resident TB patients on annual census dates.
1 ob

Number af resident patients in state and county mental hospitals.
Sources: Veterans Administration; National Institute of Mental Health. .
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ll. QUALITY
ASSURANCE

Although mass production and large-scale operations characterize the
pharmaceutical industry, it adheres to strict quality assurance stand-
ards—both iniernal and external. A poorly manufactured drug product
may be worse than merely ineffactive; it may be dangerous. For this
reason, reputable producers develop systems of total quality control
to define, produce and maintain a specified quality standard for each
unit of every product they offer. This total system may begin with the
first pilot production plans and includes the selection and training of
personnel, the design of the product, the establishment of specifica-
tions and procedures, the design and maintenance of facilities and
equipment, the selection, assay and sampling of materials and the
design and maintenance of records.

General standards for drug manufacture are published as official
“current good manufacturing practice” regulations. For some
products, notably antibiotics, vaccines and insulins, the producer’s in-
process controls are supplemented by batch testing of samples in
government laboratories. While official standards for analysis of
finished products are invaluable, they are not intended to supplant in-
process controls. There have been numerous examples of therapeutic
failure of products which conform to official standards, and there are
occasional recalls of government-certified products as well.

Batch certification by the FDA determines whether a given sample
conforms to official chemical standards. It is not an assurance that the
entire production so conforms. More importantly, it does not involve
blood level studies to determine whether the product is the bicequi-
valent of the standard drug. Several antibiotic products, although
batch-certified, have had to be recalled when subsequent tests
revealed failures in bioavailability.

Although quality control checks vary considerably from product to
product, many medicines must be subjected to hundreds of tests, by
specialists in quality control using sophisticated equipment,
throughout the manufacturing process.

25



‘reports. FDA may require additional details concerning the test per-
1formed and may specify supplementary testing. Some of these pro-
‘cedures take a great deal of time. Consequently, years may elapse
:before FDA finally approves a drug for human use.

1
1

'%EQUIVALENCE AND BIOAVAILABILITY

ne important measure of drug quality is bioavailability. Simply
;stated, bioavailability is a measure of the degree to which adrug is ab-
sorbed by the body to produce the therapeutic effect desired. Physical
dlfferences among patlents such as age, sex and general staie of
health, and variations in the ingredients of the drug product {including
ithe inactive ingredients), may cause the absorption of the product to
ary from one patient to the next. These considerations are especially
ignificant with prescription drugs because of their potential toxicity
nd side effects. Drugs with the same biocavailability are considered
‘bioequivalent.

For more than a decade, scientific and political debate has centered
~on the question of bioavailability. In response to this debate, the U.S.
Congress asked the Office of Technology Assessment (OTA) to study
‘and report on drug bioequivalence as it affects prescription drugs on
ithe W.8. market. This study reported that “current standards and
regulatory practices do not assure bioequivalence for drug products.”®

| Actual or potential ineguivalence of different drug product formula-
(tions has been demonstrated or suggested in many widely prescribed
jdrugs. One study’ lists 73 drug substances with actual or potential
problems. More than half of the top 10 generically available products
:in 1973 are included in this group and account for 51 percent of the 76
mitlion new prescriptions written for all generically available drugs.?
he FDA, in issuing regulations on bioavailability in June 1975, listed
93 drug dosage forms with a potential for ineguivalence.

ENERIC PRESCRIBING

physician may prescribe adrug by its brand name or by the official or
eneric name of the basic chemical ingredients contained in that
rug. For commonly prescribed drugs that are not patentable or for
which the patent has expired, the physician will often prescribe

6) U.5. Congress Office of Technology Assessment. Drug Bioeguivalence. Washington, D.C.: LS.
Jovernment Printing Office, 1974, p. 1.

7} D.J. Chodos & A.R. DiSanto. Basics of Bioavailability. Kalamazoo, Mich.: The Upjohn Company,
973.

3) Pharmacy Times, April 1974,
1
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IV. SALES AND
GROWTH

While relatively small in comparison to many industries, the prescrip-
tion drug industry is significant in its scope and importance and is
growing rapidly. Worldwide sales of ethical pharmaceuticals by U.S.
manufacturing firms totaled $10.5 billion in 1974, an increase of more
than 14 percent over 1973. In 1974, the international operations sector
recorded the greatest rise in sales, increasing 20 percent over 1973;
exports and sales abroad totalled $3,940 million, compared to $3,278
million in the preceding 12 months. Sales in the United States reached
$6.6 billion, with $280 million coming from products for veterinary use
and an additional $190 million from bulk form human-use products.
U.S..sales of dosage form ethical pharmaceuticals for human use
climbed to $6.1 billion in 1974, an increase of 119 percent over the past
decade (Table 17).

The growth rate of U.S. sales of ethical pharmaceuticals exceeded the
growth of the Gross National Product (GNP) by an average of 15
percent between 18967 and 1974, and the difference between the two
indexes continues to widen, Furthermore, it appears that little of the
growth of the pharmaceutical sales is a result of inflation. According
to the government's Wholesaie Price Index (WP!), manufacturers’
prices for prescription drugs remained essentially unchanged from
P 1967 to 1973.

i In the last half of 1974 and during 1975, however, accumulated cost in-
| creases for manufacturers and retail pharmacies were transiated into
unaccustomed price increases for prescription drugs, both at the
manufacturers’ and the retail levels. Yet both wholesale and retail
. price indexes for prescription drugs rose by less than those for other
i goods and services. Thus, in 1975, the All Industrial Commaodities of
the Bureau of Labor Statistics (BLS) Wholesale Price Index rose by
1 11.5 percent over 1974, while the BLS index component for Ethical
i Pharmaceuticals rose by only 8.6 percent (Figure 7).

In the case of the consumer price index for prescriptions, the BLS
index rose 6.2 percent in 1975. This compares with a 9.1 percent in-
crease for the BLS All Items Consumer Price Index.

29



Figure 7. Index comparison: Sales, CP! and WPI, 1967-1975

cal pharmaceutica\s

CP for ethi

;100 o
| 80 WP for ethical pharmaceuticals
1967 1968 1969 1970 1971 1972 1973 1974 1975

YEAR

Sources: U.S. Department of Commerce; Bureauy of Labor Statistics.

| DISTRIBUTION

. Manufacturers distribute ethical pharmaceuticals in many different
ways, depending on the uliimate dispensing agency, company policy,
 geographical location and destination of products. Three quarters of
i the sales are direct either to wholesalers or to retailers. Shipments to
¢ wholesalers declined from 59 percent of all sales in 1954 to 45 percent
1in 1974, and the share of the retailer decreased slightly from 30 per-
| centin 1954 to 28 percent in 1974. The hospital share increased steadi-
ly from 9 percent in 1954 to 23 percent in 1974.

%1 Since some hospitals, nursing homes, governmental institutions, and
dispensing physicians purchase from wholesalers, the share of
prescription drugs dispensed through drug stores is probably less
than the 73 percent (i.e., 45 percent to wholesalers plus 28 percent
sold directly to retailers) indicated in Figure 8.

The scope of industry activity is also measured by the value of ship-
ments, in accordance with standard U.S. Bureau of the Census data-
collection techniques used in the Census of Manufacturers and
:Current Industrial Reporis (CIR). These shipments of pharmaceutical
preparations fall into eight therapeutic classes. Products affecting the
‘central nervous system and the sense organs continue to represent

3




Table 18: Value of domestic shipments, dosage form, ethical
pharmaceuticals by therapeutic class (S1C 2834)

1970 1974
Pharmaceutical Millions Millions
preparations for: of dollars Percentage ofdollars Percentage

Central nervous system and
sense organ diseases

Parasitic and infectious diseases

Neoplastic, endocrine, and
metabolic diseases

Digestive, genito-urinary system
diseases

Cardiovascular system diseases

Vitamins, nutrients, and hematinics

Respiratory system diseases

Skin diseases

Veterinary

Total

Source: Depariment ot Commerce, “Gurrent Industrial Reports.”

Table 19: Shipments of biologicals, medicinals and botanicals

Product class 1970 1973 Change

Biolegical products (SIC 283)

Blood and blood derivatives, for
human use

Vaccines and antigens, for human use

Antitoxins, therapeutic immune serums,
forhuman use

Diagnostic substances, other biclogics,
forhuman use

Biclogical preparations for veterinary use

Biclogical products, not specified
by kind

Medicinals and botanicals (SIC 2831)
Synthetic organic medicinal chemicals,
in bulk
Medicinal chemicals and botanical
products, in bulk, n.e.c.t
Medicinals and botanicals, not specified
by kind

i
:
4
4

BiThese figures have associated standard errors exceeding 15 percent, or are not consistent with
other census series.”

IJNot elsewhere classified.
Source: U.S, Department of Commerce, Census Bureau.
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Sales of veterinary drugs gained 36.8 percent between 1968 and 1974
with most of the increase in dosage form product. Bulk
pharmaceuticals for animal use increased by about 15 percent in
these six years (Table 21).

Table 21: Domestic sales, veterinary products

1968 1974
Millions  Percentofall Millions  Percentof all Percent
of pharmaceutical of pharmaceuticals dollar

dollars sales dollars sales increase

; Dosage form

57.2%
' Bulk 14.9
Total 36.8%

i Sources: Published PMA survey reports.

35




Concentration in “Pharmaceutical Preparations” is considerably
below that of a majority of industries. Among the 453 industries ana-
lyzed in 1972, 294 had higher 4-firm concentration ratios, 14 had the
same, and 145 had lower ratios.

As with any industrial sector, the concentration rate is higher when
the industry is subdivided into subcategories. Thus, the 4-ffirm
congcentration rate for drill presses would be higher than the rate for all
machine tools. But when the pharmaceutical industry is analyzed ac-
cording to major product classes (e.g., anti-infectives, anti-inflam-
matory agents, analgesics, psychopharmaceuticals), there is no
evidence of a trend toward greater concentration. Indeed, an examina-
tion of the market share held by the top four firms of these “relevant
markets” shows a slight decline, for the five-year period 1967-1971,
compared to that of the previous five years. There has been a marked
reduction, since the 1962 amendments to the Food, Drug and Cos-
metics Act, in the number of firms successful in obtaining govern-
ment approval for compounds. This does not appear to have been
matched by a similar trend toward concentration in product sales. li.is
evident that major firms have been broadening out.

PMA estimates that in 1974, approximately 750 companies were manu-
facturing prescription products Most of these are small, since PMA’s
130 member firms, which include virtually all of the R&D based manu-
facturers, accounted for 93 percent of domestic pharmaceutical sales
in 1974. Market shares by sales groups, based on 1974 PMA surveys,
appear in Table 23.

Table 23: U.S. market shares, ethical pharmaceuticals, .
by sales size group, 1974

Firm Percent of

sales size domestic
(millions}) market

= Sources; Published PMA survey reports.
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A recent study" measures entry into 17 therapeutic drug markets
from 1963 to 1972 (Table 25}. On the average, 10 percent of 1972 sales
came from companies not competing in these markets in 1963. In two
therapeutic drug markets, over one third of 1972 sales were accounted
for by firms which were not competing in those markets in 1963. This

study suggests that the market power of existing firms does not bar
entry.

Table 25: Entry of new firms into therapeutic markets, 1963-1972

Entry measure Number of
Market 1963-19722 firmsb

Anthelmlnilcs
:_;Antlb;otlcs(B&M
JAnticonvulsants,
'?Antlhypertenswes
Ataraxics
Bronchraidllators .
‘Coronar vasodllators
_Diurétics™:
‘:Orai contraceptlves
.Oxytocics,

Unweighted average 10.44%

#Represents the 1972 market share of successful entering firms that were not in the market in 1963.
bﬂepresents the number of successful entrants that make up the entry measure.

Source: A.T. Kearney, Inc., “Study of the Economics of Entry and Exit in the Pharmaceutical In-
dustry,” 1974,

ASSETS

The Internal Revenue Service (IRS) periodically compiles data on the
assets of drug manufacturers. Table 26 shows the IRS distribution in
seven groups. IRS data show that 1,139 drug manufacturers filed tax
returns in 1971,

(11} A.T.Kearney, Inc. Study of Economics of Entry and Exit in the Pharmaceutical Industry, 1974,

39




According to the Federal Trade Commission’s Quarterly Financial
Reports, the average rate of after-tax earnings of drug manufacturers
regularly exceeds the average of manufacturing industries as a whole
by a substantial margin, which declined between 1970 and 1974 and
showed a slight increase in 1975 (Table 27).

Although the rate of return on stockholders' equity or net worth is
more meaningful than the rate of return on sales, it still has short-
comings. It measures the accounting rate of return, which may be
quite different from the true economic rate of return. The difference is
particularly pronounced when all manufacturing industries are com-
pared with industries with a high rate of investment in “intangibles,”
whether in research and development or in marketing. In either case,
the firm is investing—setting aside present earnings for projects
which may not bear fruit (if at all) for years to come. In this sense, the
economist would recognize that the firm is investing exactly as
though it were spending the same funds for new plant and equipment.
The accounting treatment in the two cases, however, is quite different.
Plant and equipment are added to the asset base. They become a part
of the stockholders equity or net worth. But when the firm spends
money on the salaries of research scientists, the accountants treat
this as a current expense, even though a team of expert research
scientists may be one of the most important “assets” of a research-
based firm.

Table 27: Aftertax earnings as percent of
stockholders equity, 1970-1975

Year Drugs AH manufacturing

1975
1974
1973
1972
1971
1970

Seurce: Derived from Federal Trade Commission, “Quarterly Financial Reports.”

This aspect is significant when comparing the rate of return on in-
vestment of industries with little or ho R&D to that of the pharma-
ceutical industry, which has the highest ratio of company-funded R&D
to sales of all manufacturing. In a recent memorandum, the Federal
Trade Commission observed that “the expensing of R&D costs usually
feads to an overstatement of profitability with the overstatement in-
creasing with the intensity of the R&D effort.”?

(12) U.S. Federal Trade Commission, Bureau of Economics Staff. Statement of Pﬂfpaéa Annual Line
of Business Report Program, August 3, 1973, p. 6. .
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VI. EMPLOYMENT
AND

PRODUCTIVITY

EMPLOYMENT

Worldwide employment in the U.S.-based prescription drug industry in
1974 reached 264,000 according to a PMA survey. Of the total, 153,100
persons were employed in the United States and its dependencies,
and 110,900 in foreign countries,

This employment has grown steadily in the past decade. Table 28
shows domestic and foreign employment in 1964 and annually from
1969 through 1974. From 1964 to 1974 it increased by 31 percent in the
U.S. and by 54 percent overseas. During this period, U.S. employment
represented about three fifths of total employment, with small annual
fluctuations.

Table 28: U.S. prescription pharmaceutical indusiry domestic
and foreign employment= 1964 and 1969-1974

u.s. Foreign Total
Year Number Percent Number Percent Number Percent

1964
1969
1970
1971
1972
1973
1974

#ncluded are employees of domestic and foreign prescription drug divisions of manufacturers
neadquartered in the United States and employment in the United States divisions of manufac-
turers neadquartered abroad.

Sources; Published PMA survey reports.
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!  EMPLOYMENT EARNINGS

The Labor Department reports average hourly earnings of production
workers in various industries. In 1975, these earnings were $5.13 for
production workers in the manufacture of pharmaceuticals, an
increase of 11 percent over 1974, and more than double the 1964
average of $2.55. Figure 9 shows that hourly earnings gained by a
larger margin than the rise in the consumer price index, reflecting an
increase in real wages during the past decade. Large productivity
gains have allowed real wages to rise despite relatively stable pres-
cription drug prices.

Figure 9. I_ndegc of hourly earnings for production workers in the
pharmaceutical industry and the Consumer Price Index (1967 = 100)
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Source: U.S. Bureau of Labor Statistics, Employment and Earnings, United States, 1909-1975,

PRODUCTIVITY

Labor productivity, per employee hour, for all employees in the
pharmaceutical industry increased at an annual average of 5.9 percent
from 1967 to 1974, compared with an average annual increase of 1.6
percent for the overall private, nonfarm economy. While there have
been wide year-to-year variations, as shown in Figure 710, labor produc-
tivity growth for all employees in the drug industry was generally more
than double the gain in the overall private nonfarm economy during
the past decade.

Table 31 compares the increases in output and employee-hour in the
pharmaceutical industry for all employees and for production workers
only. Hours worked increased more rapidly for all employees than for
' production workers alone, particularly in the 1970s. At the same time
output of production workers rose more quickly. This reflects con-
tinuing efforts to upgrade technoloegy in manufacturing. Productivity
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bringing economies of scale, and improvement in production and
guality control technologies have contributed to advances in labor
productivity.

Total output of pharmaceutical products rose in response to a ready
increase in demand during the late 1960s and early 1970s. The relative
increase in the young and particularly in the older age groups is a
partial explanation of the increased consumption. The expansion of
public and privaie health insurance funds has been another contribut-
ing factor.

No less important is the invention and introduction of new drugs. In
such categories as oral contraceptives and medicines for diseases of
the circulatory system for instance, new discoveries have broadened
the market in areas where medicines did not previously exist.

Labor productivity increases are also due, in part, to the substitution
of capital for labor. But improvements in production and quality
control technologies have required large capital investments. New
capital expenditures in the pharmaceutical industry in 1973 were
nearly two and one-half times higher than in 1964, compared with a
less than twofold increase for the total manufacturing sector.’® These
investments increased substantially with the advent of the national
Medicare and Medicaid programs.

{16) U.S, Bureau of the Census, Annual Survey of Manufactures. Washington, D.C.
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Figure 11. Consumer price index, 1960-1975 (1967 = 100)
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Source: U.S. Bureau of Labor Statistics, *Consumer Price Index.”

A comparison of relative price increases for various consumer items
from 1967 to 1975 is shown in Figure 12,

Figure 12. Rate of price increase of selected consumer items
1967-1975

Percent increase

All consumer items

Food

Medical care?

Housing L
Transportation
Clothing -

Prescription drugs

Includes prescription drugs.
Source: U.B. Bureau of Labor Statistics, "Consumer Price Iindex.”
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and the cost of all items listed in the CPI rose 3.6 percent annually,
with total medical care increasing 3.4 percent. Prescription drugs
continued to decline, this time at a rate of 0.9 percent.

Figure 13. Prescription prices under economic controis (CPI)
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8pecrease due to annual adjustment in the medical care index for the price of health insurance
which is not shown as a component of the index but is a factorused in its calculation.

Source: Office of Research and Statistics, Social Security Administration, “Monthly Statistical
Report, December 1975-January 1976, based on “'Gonsumer Price index” data.

During Phase Ill, wage-price controls in the health care field remained

in effect, while in most other areas mandatory controls were lifted in

favor of voluntary compliance. The annual rate of increase for all

items during this period was 9.1 percent and for medical care, 3.8

percent. Prescription drugs decreased again, at the annual rate of 0.5
. percent.

. Retail prescription prices refmained stable during Phase |V controls
i with an increase of only 1.4 percent annually. Overall consumer prices
and medical care costs continued to rise at an annual rate of 10.5
percent and 7.6 percent, respectively. All wage and price controls
under the Economic Stabilization Program were lifted at the end of
Phase IV in April 1974.

In the year and a half that followed, the price of prescription medicines
rose at an annual rate of 6.0 percent. At the same time, the annual rate
of increase for medical care was 11.6 percent and for all items (includ-
ing medical care) 9.1 percent.
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L In 1975, with widespread infiation, the government’s “Ethical Pharma-
:ceuticals’ component of the WPI rose 8.6 percent above the 1974
verage. By comparison, “All Commodities” in the WP1 rose 9.3 per-
ent and “All industriai Commodities” rose 11.5 percent.

Figure 14. Wholesale price index, all commaodities and
ethical drugs, 1964-1975 (1967 = 100)
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Source: U.S. Bureau of Labor Statistics, “Wholesale Price Index”.

FIRESTONE PRICE INDEXES
(MANUFACTURERS’ AND RETAIL LEVELS)

Dr. Firestone has for years prepared for PMA comprehensive price in-
dexes on ethical pharmaceuticals, at both the manufacturers’ and
retail levels. These compilations are based on much larger samples of
products than those used by the Bureau of Labor Statistics for the
prescription component of the CPI and the ethical pharmaceutlcals
portion of the WPI. Use of these larger samples resuited in indexes
showing larger increases than those measured by BLS, both at whole-
sale and retail, between 1967 and 1974.

| For the year 1975, Firestone again reported.a higher increase than BLS
.at the retail level. With 1967 = 100 in both cases, the Firestone index
f112.2 based on 699 items, was 6.6 percent above the index for 1974,

-whereas the BLS/CPI index of 109.3 was only 6.2 percent higher than
‘the corresponding 1974 index (Table 34). In either case, the increase —
‘although much higher than in past years—was modest compared 10
he 8.1 percent increase in the “All tems” CPl and the 12.0 percent in-
[crease in the entire “Medical Care Components” of the CPI.
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The apparent contradiction between the rising average prescription
charge and the stable or declining price index during most of the
period since 1960 may seem puzzling. The explanation is that the
average prescription charge, which is a measure of unit expenditure,
also contains nonprice factors. The most important is the continuing
increase in the size (number of doses) of the average prescription. To
compare the average prescription charge of 1960 with that of 1975 is
like comparing the price of one quart of milk in 1960 with that of 1.56
quarts in 1975,

Figure 15. Average prescription price, 1960-1975
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Sources: American Druggist, annual prescription surveys.

In addition to preparing price indexes for ethical pharmaceuticals, at
. both the manufacturers and retail levels, Dr. Firestone has also devel-
. oped an index based on the average charge for new prescriptions ad-
. justed to allow for size changes. This study, based on pharmacy pres-
. criptions sales audits, shows that the typical 1975 prescription con-
: tained 38 percent more medication than its 1965 counterpart, and 56
. percent more than in 1960 (Figure 16).

i This increase has boosted the average charge to the patient in spite of
. the overall decline in prescription prices, as reflected in the CPI. The
i smaller decline in the adjusted prescription charge, when compared
. with the retail price index, is believed to be due to the effect of doctors
shifting to newer products, a nonprice element that exerts an upward
influence on the average prescription charge but not on the price
index.
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Figure 17. Working hours required for average prescription purchase
adjusted to the size of the 1960 prescription®
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8Databased on a person with three dependents working in a manufacturing establishment.

Source: Derived by dividing data in Figure 16 by earnings figures from U.S. Bureau of Labor Statis-
tics, Handbook of Labor Statistics 1975, pp. 176 and 258.

The share of the consumer’s prescription dollar received by the manu-
- facturer, the wholesaler and the retail druggist varies from one product
to ancther. One factor is the manufacturer's price. On the more ex-
pensive drugs, the retailer's percentage margin is typically lower.
: Some manufacturers market through wholesalers while others
typically sell direct, in which case there is no wholesaler’s share.
Finally, the same product, sold by a manufacturer or wholesaler at the
same price, may retail at different prices depending upon the phar-
macy location, costs, prescription volume and services offered.

i1t is possible, however, to determine the average share going to manu-
facturer, wholesaler and retailer for a representative group of the most
widely prescribed drug products, based on nationwide audits of phar-
macy invoices and of prescription sales. A market research firm (IMS,
America, Ltd) undertook this research on the top 50 prescription drug
products in 1969, 1973, 1974 and 1975 (Table 35). The manufacturers’
share varies from 42 to 46 percent. The small average share going to
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drugstore sales, accounting for 50 percent of sales volume in in-
dependent pharmacies in 1975. When one includes chains as well as
independents, however, the share of prescription drug sales is
reduced to about one third of total drugstore sales'™ (Figure 18).

Figure 18. Prescription sales as a percent of total drugstore sales
average per pharmacy, 1960-1875
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Sources: American Druggist, annual prescription surveys, 1960-1975.

(19) American Druggist, August 1975, pp. 55-56.
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Figure 19. Foreign sales of ethical pharmaceuticals by U.S. firms
1963-1974
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a"Exports" includes shipments to subsldiaries as well as exports to nonaffiliated firms.

b“Sales Abroad" refers to sales in a foreign area by subsidiaries or other corporate operations, ad-
justed to eliminate double-counting of intra-firm transactions. Also excluded are sales outside the
U.8. by foreign-owned firms which have subsidiaries in the U_S.

Sources: Published PMA survey reports.
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Figure 21. U.S. drug exports and imports, 1955-1974°
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8pata may differ from PMA material in Figure 19 since Figure 21 includes proprietary as weil as'
ethical pharmaceuticals; PMA statistics are based on surveys of companies, whereas Census
Bureau data is derived from export-import documentation,

U.S. TRADE POSITION

The U.S. pharmaceutical industry represents an important positive

factor in the U.S. trade balance. Further, its exports of technology,
: management skills and engineering services, and its licensing of
. patents and underlying know-how, net the U.S. substantial additional
. foreign exchange earnings.

: On the basis of 1974 data, the United States ranked second only to

West Germany in total prescription and nonprescription pharma-
ceutical exports as well as in net exports (i.e., excess of exports over
imports). Table 36 shows the 1974 positions of the leading countries in
pharmaceutical trade. ' '
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Table 37: Company financed R&D expenditures in foreign countries
(millions of dollars)

Human use Veterinary use
Actual Budgeted Actual  Budgeted
1974 1975 1974 1975

Amount spent within firms in
foreign countries

Amount spent outside firms in
foreign countries

L
Total $132.5 $148.2 $15.2 $17.2

Sources: Published PMA survey reports:

Table 38: Domestic and foreign shares of company-funded R&D
expenditures, 1973-1974

R&D expenditures, human and
animal-use pharmaceuticals

Domestic
Foreign

Total

Sources: Published PMA survey reports.

65



Table 39: Percent distribution of total naiional health expenditures
by type of expenditure, fiscal years 1960 and 1975

Fiscal year Fiscal year
. Type of expenditure 1960 19752

Research and medical-facilities construction 6.6% 6.1%

aF’reliminar).' estimates

PResearch expenditures of drug companies in “‘drugs and drug sundries” excluded from "research
expenditures”.

Source: “National Health Expenditures', Report prepared annually by Office of Research and Statis-
tics, Social Security Administration and published annually in Social Security Bulletin, latest edition
appearing in February 1976 issue. Percentages computed by PMA from doliar figures in the report.

THE GROWING GOVERNMENT ROLE IN HEALTH CARE FINANCING

' After climbing steadily during the 1960s, the share of national health
expenditures in the Gross National Product leveled off in the early
. 1970s and actually déclined slightly (from 7.9 to 7.7 percent between
- 1972 and 1974). In the fiscal year 1975, however, the share rose to 8.3
1 percent (Figure 22).

Much of the increase in the 1960s came from third-party payment pro-
grams. In addition, the development of government heaith and income
- or transfer programs has expanded medical utilization by indigent,
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Figure 23. Distribution of personal health care expenditures, by
source of funds, selected fiscal years, 1950-1975
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Source: “National Health Expenditures,” Socfal Security Bulletin, February 1975, p. 17 and February
1976, p. t4. '

Figure 24. Percentage distribution of per capita personal health care ex-
penditures, by type of expenditure and source of funds, fiscal year 1975
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Source: “National Health Expenditures,” Social Security Bulletin, February 1976, p. 15.
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Table 41: Selected health care establishments and suppliers, 1972

Type of facility Number

#1971 data.
BJanuary 1, 1973,

Sources: U.S. National Center for Health Statistics, “Health Resources Statistics, 1974 and Depari-
ment of Commerce.

The program has two parts: a compulsory hospitalization insurance
that is financed by contributions from employees and employers, and
a voluntary medical insurance that can only be obtained through en-
roliment.

In January 1976 over 24.3 million aged and disabled persons were en-
titted to hospital insurance provided by Medicare. Almost all of these
individuals were also enrolled in the voluntary medical care program.

A total of $14.8 billion was paid in benefits during FY 1975. This is a gain
of 68 percent over 1972. Three quarters of the increase was for hospital
care, reflecting the overall rise in hospital prices and costs.

Medicaid expenditures (Title XIX of the Social Security Act) for the
medical assistance of persons who, regardless of age, are unable to
afford needed health care, constituted 28 percent of all health outlays
from public funds in FY 1875. About $28 biltion, or 62 percent of the
public medical bill was paid by Medicare and Medicaid combined.

Most state public assistance payments for medical care are made in
the form of vendor payments to suppliers of such care, i.e., hospitals,
. nursing homes, physicians, dentists and pharmacists. Vendor pay-
. ments for prescrlbed drugs under federally aided public assistance
: programs are presented by state in Table 42,




(Continued from p. 72)

Total medical  Prescribed % of 1975 % of 1970

State care drugs total total
Vermont 31,622 2,414 7.6 10.3
Virgin Islands 2,181 301 13.8

“Virginia o 183,640 13,917 7.6
Washington T 1729487 11,897 6.9
TWeESt Virginia 33,461 3,710 193
TWIsEonsin TTE60,6717 7 16,788 4.7
T Wyoming® T ) 5,478 n/a nia

Do not cover prescription drugs.

; bArizona had no Title XIX program; enabling Medicaid legislation passed the state legislature
! and became effective October 1, 1975. Prescribed drugs were covered, The Arizona House voted
in the Spring of 1976 to repeal the Medicaid program and the repeal bill was expected to go to con-
ference with the Senate in late May or June.

®Added prescription drug coverage on September 1, 1973,
dCash payments are made to recipients.
“added prescription drug coverage on July 1, 1974.

! iTwo states did not specify expenditures for prescribed drugs in 1970: daho; Texas. Expenditures
i for Indiana, and the Virgin kslands are included in the total column only for 1970.

Source: National Pharmaceutical Council, "“Pharmaceutical Benefits Under State Medical As-
sistance Program, 1976" (based on Social Security data).

On July 1, 1974, South Dakota added prescription drug setvices to its
Medicaid programs. This brought to 50 the number of jurisdictions
offering drug benefits. Alaska, Arizona, Oklahoma and Wyoming do
not provide any vendor payments for prescription drugs. Oklahoma,
. however, pays cash grants to Title XiX recipients to cover such costs.
‘I Arizona is the only state that had no Title XIX programs in 1974, but
- enabling legisiation was enacted and became effective October 1,
#1975, thus completing the Medicaid map of the entire United States.

Total Medicaid vendor payments have increased about 800 percent
sinceé 1965 and 130 percent since 1970. Tabled 43 shows a breakdown
of these payments by type of service.

As in the case of total national health expenditures, the prescription

drug component is increasing in dollar volume but continuing to
decrease as a percentage of total Title XiX benefits.
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SIGNIFICANCE OF PRICE, ELIGIBILITY AND
UTILIZATION IN MEDICAID EXPENDITURE GROWTH

The growih of expenditures tor governmental health care programs
may be due to a combination of factors: (a) increase in the number of
eligibles, (b} increase in the utilization of services per eligible and (¢)
increase in price per service. In the United States, Medicaid has been
the only comprehensive nationwide medical care program including
prescription drug services. A comparison of the growth rates for the
three components of expenditure mentioned above, between fiscal
years 1970 and 1975 inclusive, illustrates the contrast in the reiative
importance of price and the other factors in the case of total Medicaid
expenditure and expenditure for Medicaid out-of-hospital drugs.

Expenditures rose substantially more for total Medicaid expenditures
than for the prescription drug expenditure, despite the fact that utili-
zation per eligible grew more in the case of prescriptions than for
other services. What caused expenditure for prescribed drugs to rise
less was the fact that the increase in prescription prices (5.7 percent
according to the BLS price index) was so much more modest than in
the case of Medicaid services as a whole, where prices rose almost 37
percent.

The growth in expenditures, and of the separate components of ex-
penditures, may be illustrated in the following bar graph (Figure 25).

Figuré 25. FY 1970-1975 Medicaid expenditure growth
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X. MEDICAL DEVICES
AND DIAGNOSTIC
PRODUCTS

INDUSTRY DATA

Many pharmaceutical companies are entering the rapidly growing
medical devices and diagnostic products market. The U.S, Department
of Commerce estimates that total industry?® shipments for 1975
reached $4.4 billion.2” As Table 44 shows, there was a 148 percent
increase in value of industry goods shipped from 1967 to 1975. The
largest increase over the eight year period were registered by X-ray
equipment and surgical and medical instruments (166 percent and 167
percent, respectively). The industry increase of shipment vaiue
between 1874 and 1975 was 11 percent. Significant gains in medical
device industry activity are also forecast through the end of the
decade by the Bureau of Domestic Commerce. They expect industry
shipments to reach nearly $7 biltion by 1980, an average annual gain of
9.6 percent from 1974,

PMA MEMBER FIRMS DATA

Over half of PMA companies are currently engaged in research and
development, manufacturing and marketing of medical devices and
diagnostic products. PMA Annual Surveys include selected informa-
tion on PMA member operations involving medical devices and diag-
nostic products. Sales and R&D presented are based on responses in
1975 from 37 PMA member firms active in this area, which provided
sufficiently detailed and comparable data to include in the aggre-
gates.”® Degree of involvement of these companies in sales and

(26) This inciudes SIC Codes considered relevani to Medical Devices and Diagnostic Products
Industry: 3693, 3841, 3842, 3843 and 3851, Some of the products included in these categories may
not be medical devices as defined in most recent legislation. Diagnostic products are not identified
as such under the SIC Codes indicated above. (“Diagnostic substances™ are cited under SIC Code
2831, Biological Products). Also, there may be medical devices and diaghostic products for which
there is no SIC Code. PMA in its surveys makes a distinction between in vivo and /n vitro diagnostic
products.

{27) Excludes ophthalmic products.

{28) Response to the PMA Survey did not include some of the largest manufacturers of devices.
Tables 45-50 include data from respondents of surveys only.
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Table 45: Medical devices and diagnostic products, sales and
research activity by company, 1974

s: firms reporting safes  r: firms reporting R&D
Medical devices Diagnostic products
Company Domestic Foreign Domestic Foreign

Grandtotal................

3: firms reporting sales
r. firms reporing R&D

i Sources: Published PMA survey reports.
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Table 48: R&D expenditures for diagnostic products and medical
devices, 1974 actual and 1975 budgeted
Selected U.S. companies

1974 1975
Actual Budgeted
(milions of dollars}

Company-financed R&D expenditures for
diagnostic products:
IntheUnitedStates . ............... oo
inforeigncountries .. ... ... .. .l
Total diagnosfic products R&D -.............

Company-financed R&D expenditures for
medical devices:
IntheUnitedStates . .............co.. inan.
Inforeigncountries . ................. ... ...
Total medical devices R&D . .................

U.S. Government grants and contracts for
company-cenducted R&D:
Diaghosticproducts . ........... ... ... . ...
Medicaldevices...............cooiiiinnnia.
Total Government grants and contracts .......

Total R&D expenditures for diagnostic products
and medicaldevices ... .. ... ... i o

Blinder $50,000.

Sources: Published PMA survey reports.

Table 49: R&D expenditures, diagnostic products and
medical devices
Selected U.S. companies

Percent
1973 1974 change
{millions of dollars} Tacis

Company-financed, for
diagnostic products:
Amaount spentin
UnitedStates ..........
Ameount spent in foreign
countries. .............

Company-financed, for
medical devices:
Amount spent in United
States ...
Amount spent in foreign
countries. .............

3Under $50,000.

Sources: Published PMA survey reports.
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3LOSSARY

‘his glossary includes definitions of terms used primarily in PMA
ource materials.

3ulk: For use as a pharmaceutical or medicinal product in further
nanufacture or in packaging by anocther company, of for processing in
nimal feeds (but not as nutritional ingredients), or in prescription
ompounding, etc.

:ompany or Firm: Manufacturers including parent, affiliated and sub-
idiary companies, without duplication engaged in production of
thical pharmaceuticals, biologicals, diagnostic products and medical
evices.

Vagnostic Agents (in vivo): Diagnostic products used in living body.

Yagnostic Products {in vitro): Those reagents, instruments, and
ystems intended for,use in the diagnosis of disease or in the deter-
lination of the state of health in order to cure, mitigate, treat or
revent disease or its sequelae. Such products are intended foruse in
1e collection, preparation and examination of specimens taken from
12 human body.

‘mployment; All fuli-time production workers as well as officers of the
ompany, including employees engaged in the following activities:
actory supervision above the working foreman level, sales, advertis-
1g, financial, clerical, executive, purchasing, legai, personnel, profes-
ional and technical.

Production Workers: Employees up through the working foreman
level engaged in fabricating, processing, assembling, receiving,
inspection, quality control, handling, packing, warehousing and
storage, shipping, maintenance, repair, janitorial, watchman
service, production development, record keeping, and other ser-
vices associated with the production operations.

Medical Research and Development: Perscnnel engaged in re-
search, research administration, clinical evaluation and develop-
ment; excludes personnel in promotion, sales, market research,
business administration, production and quality control.

Sales and Marketing Research Employees: Personnel in sales,
advertising, sales promotion, market research, etc.
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R&D Manpower: Personnel engaged in research, research administra-
iion, clinical evaluation and development: excludes personnel in pro-
notion, sales, market research, business administration, production
and quality control.

Research and Development Scientific and Professional Staff: includes
il persons whose work requires the application for research and
Jevelopment of knowledge, skills and scientific techniques, in the
ife, physical, engineering, or mathematical sciences, acquired
‘hrough the completion of a four-year college course (or its equivalent)
vith a major in these fields or in medicine or other health professions.
zxcludes persons who have formal training in the sciences but who
ire not actively engaged in research and development.

Jesearch and Development Supporting Staff: includes persons who
wovide literature, clinical, statistical, or other services specifically for
3&D staff and technicians.

Jesearch and Development Technicians: Includes persons actually
ingaged in technical work at a level which requires knowledge of the
ife, physical, engineering, or mathematical sciences comparable at
east to that acquired through technical institutes, junior colleges, or
nher formal post-high school training less extensive than four-year
:ollege training, or through equivalent on-the-joh training or experi-
ince. However, also included are persons who hold an academic
legree at the bachelor's level or above.

lesearch, Applied: Includes investigations directed to discovery of
iew scientific knowledge which have specific commercial objectives
vith respect to either products or processes.

vales: Sales figures are reported as billed (before deducting cash
iscounts on sales and other marketing expenses), less returns and
[lowances. Includes sales value of products bought and resold
tithout further processing or repackaging as well as the dollar value
f products made from own materials for other manufacturers’ resale.
xcluded are all royalty payments, interest and other income.

ales Abroad: Actual sales consummated in foreign countries other
1an “‘Sales for Exports to Other Firms.” Such sales by affiliates and
ubsidiaries or other operations abroad reported in dollars, computed
t December 31, 1974 rate of exchange (when possibie). Where a
artially owned subsidiary is involved, the firm’s share is determined on
proportionate profit-sharing basis.

ales, by Product Class: Estimated distribution of domestic sales of
thical pharmaceutical and biological dosage-form preparations in
ccordance with the classification system used in the Annual Census
Value of Shipments of Pharmaceutical Preparations’ (with the ex-
eption of ‘biologicals” and "*diagnostic agents™).
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Sales to Governments; Sales or shipments made directly to federal,
state or local government agencies, hospitals and clinics.

Sales to Private Sector: Sales through regular marketing channels for ’
end-use other than by government agency administration or distribu-
tion. : :

S ————




4. Administrative Employees: Personnel responsible for general
management, accounting, finance, planning, personnel, purchas-
ing office services, legal, secretarial, etc. ;

Employment Abroad: Total number of full-time employees, whether
U.S. citizens or not, of PMA member firms or any wholly owned over-
seas corporations, or corporations in which PMA member firms had a @
substantial or controlling interest,

Ethical Pharmaceuticals: Products, including biologicals and medi- !
cinal chemicals, used for the cure, alleviation, mitigation, treatment,
prevention or diagnosis of disease in humans or animals, and
promoted primarily to the medical, pharmacy and allied professions; i’
includes products for cver-the- counter ethical sales as well as for:
ultimate dispensing by prescription only.

Exports: "'F.0.B.,” U.S. PORT.

1. Tootherfirms: sales to third parties only.

2. Intra-firm transactions: sales and shipments at billed (not end
sales) value to subsidiaries and affiliates for further handling, pro-
cessing or packaging.

Medical Devices: instruments, apparatus, implements, machines, con-
trivances, implants, and other similar or related articles, including_
their components, parts, and accessories intended for use in the cure, 7
mitigation, treatment, or prevention of disease or other physical condi- |
-tion. Also included are those devices intended to affect the structure :
or any function of the body which do not achieve any of the principally
intended purposes through chemical action within or on the body and
which are not metabolized in the achievement of any of those pur-
poses. Reagents and related products are excluded.

Research and Development: The term includes basic and applied re-
search as well as development activities carried on or supported in the'
‘pharmaceutical, biological, chemical, medical and related sciences:
including psychology and psychiatry, if the purpose of such actmtles
is concerned ultimately with the utilization of scientific principles ||“
understanding diseases or in improving health.,

R&D Expenditures: The total cost incurred for all pharmaceutical r
search and development activity, including cost of salaries, oth
direct costs, service, routine supplies, and supporting costs, plus
portion of overhead (admlnlstratlon depreciation, space charges, ren
etc.).

- Costs of drug or medical research and development conducted ongra
or contract for other companies are excluded. Conversely, tot
outlays for all research and development work contracted to othe
(manufacturers, independent research laboratories, academic instit
tions, etc.) are included.



Table 50: Firms with R&D expenditures for diagnostic
products and/or medical devices
Selected U.S. companies

Percentage _

R&D expenditures Number of firms

size category of firms 1974 1973
Over$7million.............
$2-7million. ...............
$.52million .. .............
Lessthan $.5 million........
Total .o, 32 100.0% 100.0%
Sources: Published PMA survey reports. ’




Table 46: U.S. and foreign sales, medical devices and
diagnostic products®
Selected U.S. Companies, 1974

{Thousands of Dollars)
Foreign Total

Medical devices............
Diagnostic products

I $443,147
a1 271,04

Total ooomienaeennnnns $181,122 ....... $714,188

a”Diagnom‘Ec Products” defined here as in vitro products; data presented include amounts shown
prior to new definition in *'product class” breakdown. 5,

Sources: Published PMA survey reports.

Table 47: Domestic and foreign employment by selected U_S. |
companies, medical devices and diagnostic products, 1974

U.S. Foreign Total

Medical devices . ............. 2 é
: ) a L _
Diagnostic products®. ......... %@é@%@&%

Total .......covvvninnnann. 16,758 3,892....... 20,650

%
i
it
i
i
I
£
i

aEmponees involved in work released to /n vitro diagnostic products.

Sources: Published PMA survey reports.

In research dealing with medical devices, 49.1 percent of the funds
were applied to the advancement of scientific knowledge and develop-
ment of new products, and 50.9 percent to the improvement of exist-
ing products. The corresponding figures for research dealing with
diagnostic products are 60.7 percent, and 39.3 percent, respectively.

Survey projections of R&D expenditures for 1975 for diagnostic
products and medicai devices showed significant increases, although
the percentage increase was not expected to match increases for
1874. The amounts earmarked for research in these products abroad
remained relatively small (Table 48).

Expenditures by company for R&D in diagnostic products and medi-
cal devices were generally under $2 million(Table 50).



,
I
I

Table 44: Value of shipments of medical devices by SIC category

Millions of dollars Percentage growth?
SIC category 1967 1974 1975 1967-1975 19741975

3693 X-Ray Apparatus and
Tubes .

3841 Surgical and Medical
Instruments

3842 Surgical Appliances and
Supplies

3843 Dental Equipment and
Supplies

3851 Ophthalmic Goods

Total® $1,767 $3,960 $4,390 148% 1%

2Estimated by Bureau of Domestic Commerce.
bmfa = not available.
“Total excludes ophthalmic goods.

Source: U.S. Department of Commerce, Bureau of the Census.

research is reflected in Table 45. As shown in Table 46, in 1974, the
reporting firms had global sales of $443 million in medical devices and
$271 million in diagnostic products. 2* Foreign sales constitute about
one quarter of all sales of devices and 10 percent of sales of
diagnostic products.

Over 11,000 employees in the United States were engaged in work
related to medical devices and over 5,000 in work dealing with diag-
nostic products. These selected PMA companies employed close to
4,000 persons in these areas abroad (Tabled 47).

In 1974, 23 PMA member companies had R&D expenditures for
diagnostic products. Such R&D budgets varied from $40 thousand to
over $7 million. Nine companies had R&D budgets for diagnostic
products in excess of $1 million. Less than four percent of these funds
were spent in foreign countries.

R&D expenditures for medical devices were reported by 21 PMA
companies in 1974. Expenditures for this purpose varied from $15 |
thousand to over $10 million. Less than $50,000 of these funds were

expended abroad (Tables 48, 49).

(29) Includes only in vitro diagnostic products.



Viewed from another aspect, the comparison can be illustrated in pie
charts, in which the complete circles represent the total growth of ex-
penditure for all Medicaid services and for Medicaid drugs only (Figure
26). _

Figure 26. Medicaid expenditure growth analysis
total U.S., FY 70-FY 75

PROPORTION OF TOTAL EXPENDITURE GROWTH DUE TO EACH FACTOR

Total program Rx drug program only

33%
Increased
‘prices

Sources: (1) NCSS-B1 Reports, {2} NCSS-A2 Reports and Scc. Sec. Bulletins, (3) Bureau of Labor
Statistics/Consumer Price Index {Medical Care Services; Prescripticn Prices).




Table 43: Vendor paymenis for medical care under federaliy
aided programs by types of service, 1965, 1970, 1975

Fiscal year 1975 Fiscal year 1970 Fiscal year 1975
Thousands Thousands Thousands
of of of

Type of service doilars Percent dollars Percent dollars Percent

Inpatient
hospital care
Nursing
home care
Physicians’
services
Prescribed
drugs
Dental care
Intermediate care '
facility services
QOutpatient hos-
pital services
Clinic services
Other practi-
tioners’ ser-
vices
Laboratory and
radiological
services
Home health
services
Family planning
services
Other care
Type of service
not reported

Total $12,318,468 100.0% $5,355,294 100.0% $1,357,945 100.0%

Source: National Pharmaceutical Council, “Pharmaceutical Benefits Under State Medical Assist-
ance Program. 1976'' (based on Social Security data). H




Table 42: Medicaid program—Vendor payments for medical care
and prescription drugs, fiscal year 1975 (thousands of dollars)

Total medical Prescribed % of 1975 % of 1970

State care drugs total total
Total . $12318,468 $816453  6.6% _____ 8.0%
Alahama 131,105 15,643 11.9 22.0

Alaska?® 8,730 nia — na_ ...
Arizona® nia.. nia n/a nfa_ .
Arkansas® 92,632 11,960 12.9 o
California__ o 1,365,529. 96,156 0 DO .1 :
Colorado 98030 ____7.458 7.6 12.4 ¢
Connecticut 161,075. 9,097 58 5.9 :
Delaware 14,626 1,342 9.2 13.1 ;
District of Columbia 092,895 5779 B2 66
Florida 172,620 18,878 .08 17.7
Georgia 254,669 25,929 10.2 12.2
_Hawaii 36,953 2,747 7.4 Ao
Idaho 24,460 . .....1,503 6.1 | i
lllinois 713,654 64,907 9.1 11.4 g
Indiana 172,434 12,506 7.3 £
lowa 81,892 6,607 8.1 24.3 i
Kansas 101,966 8,364 8.2 15.0
Kentucky 107,293 12,009 11.2 21.5
Louisiana 145,033 25,755 17.8 15.4
__Maine 63,305 3,825 8.0 7.7
Maryland 204,141 17,282 8.5 100 |
Massachuseits 524,706 28,776 55 9.1
Michigan 630,388 43,713 6.8 8.7 :
Minnesota 259,197 12,831 50 .98
Mississippi 93,742 19,677 21.0 17.7
_Missourl 00284 12923 13.0 16.5
Montana 29,245 1,706 58 9.5 i
Nebraska 52,070 4709 90 16.2
Nevada 16,143 1,165 7.2 8.6 ;
New Hampshire 28237 2738 9.7 21.4
New Jersey 368,130 24,509 6.7 8.0
New Mexico 29,564 3,130 10.6 17.0
New York 954,622 86,183 2.9 40
_North Carolina 164 877 18,281 11.1 16.7
North Dakota 22994 2,146 9.3 12.4
Ohio 366,325 34,339 9.4 14,3
Oklahema® 140,647 14 - 0.2
Oregon 76,762 4,174 5.4 10.9
Pennsylvania - 727,875 24,853 3.4 6.4
Puerto Rico 113,088 21,862 19.3 nia
Rhode Island 72,079 5,304 7.4 11.2
South Carolina 75,681 7.371 a7 i2.6
South Dakota® 22146 1,560 1.0 e
Tennessee 123,948 17,853 14.4 34.5
Texas _ ARD ART 37,468 8.3 £
Utah 33,098 2,424 7.3 8o !
{Continued on p. 73) |




'HEALTH CARE MANPOWER AND FACILITIES

In 1973, approximately 4.4 million persons, equal to five percent of the
total civilian labor force, were employed in the health professions
(Table 40). Population growth and advances in medical and pharma-
ceutical services demand an ever-growing supply of health manpower.
Physicians, veterinarians, pharmacists, nurses, technicians and many
other specialists in the health field are employed by the pharma-
ceutical industry. .

Table 40: Selected health industry personnel, 1973

Occupation . Active workers

"Hadlologrc techn:cuans and ass:stants
'Optometnsts . :

~ Registered nurses
- Practicaiinurses - ;" F
.:Admlmstrators of. health serwces o
Veterinarians. = - ° T
;Pharmaceutnca! mdustry personnei W

Sources: U.5. Natienat Center for Health Services, “Health Resources Statistics, 19747, pp. 8-12, and
PMA, Anniual Survey Report, 1974-1975, p. 9,

In 1873, the U.S. Bureau of Education completed the first count of U.S.
health care facilities, which revealed the existence of onily 178 hos-
pitals. One hundred years later there were 7,481 general and specialty
hospitals with more than 1.5 million beds and over 2.7 million em- |
ployees. About 6,500 hospitals had their own pharmacies, three quar-
ters of which employed full-time pharmacists.?®

Table 41 presents a breakdown of health care establishments by type
and number in the United States in 1972.

MEDICARE-MEDICAID PROGRAMS ' !

The government’s Medicare program for persons age 65 and over |
became effective July 1, 1966. Designed to protect the elderly against :
potentially high hospital and medical care costs, it has done much to -
enhance the dignity of the nation’s elderly by providing coverage for |
hospital care regardiess of personal resources.

{25) National Center for Health Statistics {1974) and American Hospital Association (1971, 1973).




Figure 22. National health expenditures and percent of gross !
national product, selecied fiscal years, 1950-1975
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Source: M.S. Mueller and R.M, Gibson, “National Health Expenditures, Fiscal 1975, Social Security
Bulletin, Volume 39, Number 2 (February 1976} p. 5.

low-income and elderly persons who previously had not received
adequaie medical care.

Direct payments by consumers accounted for only 32.6 percent of |
overall personal health care expenditure (Figure 23), a 52 percent re-
duction from 1950 and a 20 percent reduction if compared with 1970.

Although per capita expenditures on hospitals in FY 1975 was $215.12 .
and on outpatient drugs and drug sundries was only $48.93 (approéxi-
mately $30 for prescription drugs alone), the direct or out-of- pocket _
costs for hospitals averaged only $17.20 compared to $41.59%* in the |

case of outpatient drugs and drug sundries (Figure 24). Hence, the per- :
ceived costs of drugs are higher, particularly for the elderly consumer,
whose hospital and physicians services costs are largely covered by
Medicare. This has two consequences for pharmaceutical manufactur-;
ing and distribution: the market is more competitive and the consumer |
is more critical than would be the case if expenditures were largely ©
covered by third party programs.

r
i
19
3

(24) Calculated as follows: 8% of $215.12 and 85% of $48.93 respectively.



IX. THE
HEALTH CARE
INDUSTRY

NATIONAL HEALTH EXPENDITURES

With expansion of third-party covérage, national health care expendi-
tures have been steadily rising. In January 1975, there were 186 million
Americans, or 80 percent of the civilian population, who were protect-
ed by one or more forms of private health insurance. Medicaid and
Medicare provided additional coverage to the elderly and indigent.
With increased coverage, expanded employee health plans, and the
development of government health programs, national health expendi-
tures rose from $69.2 billion in 1870 to an estimated $118.5 billion in
fiscal year 1975.22 Approximately 38 percent or $45.6 billion represent-
ed government funding for state, local and federal programs.

As a share of total health expenditures, hospital care with 46.6 billion
dollars is the largest component and has risen from 37.9 percent in
fiscal 1973 to 39.3 percent in fiscal 1975. Physicians’ services declined
from 18.9 percent in fiscal 1973 to 18.6 percent in fiscal 1975. In gov-
ernment aggregated reports, out-of-hospital prescription drugs are
included under “Drugs and Drug Sundries,”® and this broad category
accounted for 10.6 billion dollars, or 8.9 percent of national health care
expenditures in fiscal 1975, a decline of 5 percent when compared
with its 9.4 percent share in 1973, and a decline of 36 percent if com-
pared with 1960 (Table 39).

(22) Social Security Bulletin, February 1976.

(23) The category “'Drugs and Drug Sundries” as used by the Social Security Administration (SSA) is
derived in part from the Department of Commerce calculation of personal consumption expendi-
tures and includes prescription and ethicat over-the-counter drugs, proprietary drugs and sundries.
Prescription drugs as estimated by the SSA (“Medical Care Costs and Prices”, SSA, 1972) account /
for 60% of this category, or $6.4 billien in 1975. This total does not include hospital drug expendi- ;
tures. Other data on out-of-hospital prescription drug expenditures appear in trade journals: Drug
Topics estimates $7.1 billion spent on prescription drugs in 1975, and American Druggist, $6.2
billion.

Hospial -expenditures for drugs are estimated on the basis of American Hospltal Association
Surveys, and average between 3.5 and 4% of hospital costs.




Table 36: World trade in phérmaceuticals, 1974 ;
{thousands of dollars)

Leading exporters Balance
Country Expotrts Imports of trade

Leading importers Balance
Country Exports Imports of trade

#1973 data.
Source: United Nations, “Yearbook of International Trade Statistics, 1874,” Volume 1}, p. 99.

RESEARCH AND DEVELOPMENT

U.S.-based pharmaceutical companies spend a substannal portion of | 5
their R&D funds abroad in a wide range of both basic and applied R&D

effort (Tables 37 and 38). The rising share of R&D being performed,
abroad is related to national regulatory pressures and to the fact that?
an increasing proportion of new pharmaceutical compounds dis-i
covered and developed by U.S. firms are being first introduced abroad,
particularly in the United Kingdom and Germany.

4
g
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competition and national laws and regulations. Most local managers
employed by U.S.-based companies are nationals of the countries in
which they work.

U.S. EXPORTS—IMPORTS

While the U.8. industry services foreign markets mainly by production
abroad, exports from the U.S. are far from insignificant. For ethical
pharmaceuticals, they amounted to about $566 million in 1973, and
$734 million in 1974, about 19 percent of U.S. firms’ foreign sales. Of
the 1974 export total, $507.2 million {about 69 percent) comprised in-
trafirm exports and $226.8 million (about 31 percent) exports to other
firms.*" Export data by destination derived from United Nations statis-
tics are shown in Figure 20.

Figure 20. Destinations of U.S. pharmaceutical exporis, 1974
(millions of dollars; percentages shown in parentheses)

CANADA
$73.3
(9.2%)

JAPAN
$123.2
(15.4%) WESTERN EUROPE
OTHER ASIA {38.8%)
$99.2 EASTERN EUROPE
(12.4%) $3.6
(0.5%)
OCEANIA A aFrica
$221 . | ATIN AMERICA $24.0

(18.0%)

Source: United Nations, “Commodity Trade Statistics, 1974,” Series D, Volume 24, No. 1-28, p. 159.
Includes prescription and nenprescription pharmaceuticals.

As shown by Department of Commerce data (Figure 21}, exports have
at times declined, while imports have increased steadily. Overall, how--
ever, exports have farout-stripped imports. in 1975, the ratio of exports/
to imports, while smaller than in some earlier years, was about 4to 1. |

(21) Dataon ethical pharmaceuticats from PMA Annual Survey Report.



VIIl. INTERNATIONAL
OPERATIONS

The international operations of the U.S. pharmaceutical industry are
exceptionally important 1o U.S. firms and to the world. Foreign sales

(including exports}) have been increasing steadily, amounting to

$3,940 million in 1974, or about 38 percent of global pharmaceutical

sales. A further increase to about $4,751 million was estimated for |
1975. Sales for the international sector are presented in Figure 19.

Overseas R&D expenditures are also climbing. They amounted to 14.4

percent of the U.S. industry’s global R&D financing in 1973, 15.8 .

percent in 1974, and were expected to reach 16.1 percent in 1975.

A majority of PMA member firms market their products in foreign
countrigs, either by export from the U.S. or by manufacturing abroad.
The U.S. industry makes its products available to virtually every coun-
try inthe world, to alarge extent through overseas manufacturing.

The reasons for foreign manufacture vary from country to country, but
include foreign tariff or nontariff barriers to imports,?° foreign laws or
policies that make it difficult or impossible to market a product within
a country uniless it is produced there, easier servicing of foreign cus-
tomers, and enhancement of competitive positions. The
establishmenti of foreign manufacturing affiliates, however, induces

the U.S. export of ingredients and bulk materials for foreign
processing, as well as of parts and equipment. Since many foreign
markets would not be accessible except through local manufacturing |
of fina! dosage form products, the effect of this foreign investment !
has been to increase U.S. employment and sales compared to what it |

would have been without such investment.

Overseas operations, of course, are characterized by variations in |
risks, costs, and other circumstances. Such operations, therefore, re-
quire many “‘on-the-spot” decisions by local managers, taking account ¢
of such factors as supply and production costs, tax rates, demand, |

{20) A PMA survey of 21 multinaticnal member firms showed negligible imports of finished drugs s

from foreign affiliates. For 1970, such imports amounted to 0.2 percent of domestic pharmaceuticat ¢
sales. The survey also showed that more than 10 percent of domestic U.S. employees depended on i
foreign operaticns for their jobs.

i




wholesalers (5-6 percent) can in part be explained by the fact that a con-
siderable proportion of prescription drugs are sold directly to phar-
macies.

Table 35: Percent of consumer’s prescription dollar spent
on top fifty products

Retail
Year Manufacturer Wholesaler pharmacy Total
1969 100
1973 100
1974 100
1075 100

fe i R

Note: Calculations utilize the top 50 brand-specified prescription drugs on the market, using as a
data base the audit of drug store Invoices and the National Prescription Audit.

Source: IMS/America, Ltd.

This breakdown of the consumer’'s prescription dollar puts the issue
of the manufacturer’s profit into better perspective. His entire profit,
including the share reinvested in the enterprise—which is relatively
high by comparison with other industries—accounts for less than five
cents of the consumer’s dollar.

Similarly, the 48.cents received by the retail pharmacist should not be
confused with net profit. Data are lacking on the ‘average rate of profit
on retail prescription sales, but the Lilly Digest survey reveals that in
1974 the average independent pharmacy received only 3.7 percent of
net earnings on total sales (including prescriptions). During periods of
inflation especially, the rise in costs (for salaries, taxes, insurance,
etc.) is typically severe for services.

DRUGSTORE PRESCRIPTION SALES

Most prescription drugs are purchased through the nation’s 50,500
community pharmacies. Of the more than 1.3 hillion prescriptions
filled in 1974, almost 25 percent were third party prescriptions, a 12
percent increase cver the preceding year. The ratio of third-party to
total prescriptions doubled in five years, from 11.9 percent in 1969 to
23.7 percent in 1974. This trend will undoubtedly continue as drug
benefits are applied to health maintenance organizations and national
health insurance,

Total pharmaceuticat sales in community drug stores reached $5.7 .
billion in 1974, an 11.6 percent increase over the previous year's $5.1 |

billion. Prescription drugs represented a rising proportion of total




Figure 16. Average prescription charge, actual and adjusted for size,
1960-1975
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Sources: J. Firestone, “index of Manufacturers' Prices to Retailers for Ethical Pharmaceuticals,
1975, April, 1976, and IMS/America, National Prescription Audit,

THE PRESCRIPTION AND THE CONSUMER

In 1960, the take-home pay of a worker in a manufacturing establish-
ment was $80.11, or $2.02 per hour, after deducting taxes and social
security payments. In that year, the cost of the average new prescrip-
tion, according to the National Prescription Audit, was $3.22. it took
the worker 1 hour and 33 minutes to pay for it (Figure 17).

In 1975, the price of the average new prescription, according to the
same survey, was $5.20. But this average was based on a universe con-
taining many more effective and safer medicines not existing in 1960.
More importantly, it was over 56 percent larger than the average pres-
cription in 1960. If adjusted to the same size-—the same number of
tablets, capsules or doses—the price would drop to $3.33.

In the meanwhile, the take-home pay of the factory worker with three
dependents had risen to $165.33, or $4.20 an hour. {The average hours

worked per week, 39.4, was slightly lower than in 1960.) At this rate of

pay, it now took the worker only 47 minutes to earn the cost of the
same quantity of tablets or capsules as found in the 1960 prescription.
The work-time cost had been cut in haif.

Comparison of the work-time cost per prescription, at three-year inter- ;-
vals, for the size-adjusted average prescnptlon may be seen from

F.rgure 17.




In the case of manufacturers’ prices, again on a base of 1967 = 100,
Firestone’s .index for 1975, of 116.2 including 789 items, was 6.3
percent above that of 1974, while the BLS/WPI index of ethical
pharmaceuticals, at 113.2 was 8.6 percent higher. (The BLS wholesale
price Index for all industrial commodities rose 11.5 percent, to 171.5
on a 1967 base.) Thus, for 1975, in contrast to prior years, Firestone
showed a smaller increase, at the manufacturers’ level, than did BLS
{Table 34). '

Table 34: Firestone and BLS indexes of wholesale and retail
pharmaceutical prices, 1964-1975 (1967 = 100)

Wholesale Retail
Year BLS Firestone BLS Firestone

NSRRI

Sources: U.S. Labor Department; PMA.

AVERAGE PRESCRIPTION PRICE

Various surveys have been conducted to determine the average pres-
cription price, with results varying according to methodology and the
mix of drug stores sampled. For 1974, the results ranged from $4.77 for
the Lilly Digest, sampling independent stores only, to $4.32, for
American Druggist magazine. The Drug Topics survey reported $4.60
in 1974 and $4.93 in 1975. The National Prescription Audit IMS Ameri-
ca, Lid.}, surveying new prescriptions only (exciuding refills), reported
an average of $4.70in 1974 and $5.20 in 1975.

. Figure 15illustrates the rise, through 1975, in the average prescription
price reported by American Druggist. |

According to the Government’s National Heaith Expenditure esti- |
mates, the average per capita consumer expenditure on “drugs and !
drug sundries” purchased outside hospitals was $48.93 in fiscal year
1975, Subtracting over-the-counter drugs and sundries would leave ap-
proximately $29.53 for prescription drugs only, with an average of
about 6.3 prescriptions per person.




MANUFACTURERS’ PRICES (BLS/WPI) |

The Wholesale Price Index (WPI) reflects prices at which dosage form
products are sold by their producers. Like consumer prices, manufac-
turers’ prices for ethical pharmaceutical have displayed unusual
stability in recent years.

The “ethical” pharmaceutical component of the Wholesale Price

Index includes about 50 items and comprises 15 therapeutic classes
fTable 33). In 1975, the annual average for these 15 categories was

113.2, an 8.6 percent increase over the 1974 average of 104.2. How- |

aver, between 1964 and 1974 the wholesale price of the entire group in-
creased only one third of one percent (Figure 14). If the 1974 price is
measured against that of the year 1961, when this index was first es-
tablished, there is found to be a 7 percent decrease. By comparison

the “all commodities” measured by the Wholesale Price Index in- |

creased 69.0 percent during this 14 year period.

Table 33: Wholesale price index for ethical pharmaceutical
preparations by therapeutic class (1967 =100)

Therapeutic class 1974 1975

All ethical pharmaceutical preparations

Anti-infectives

Antiarthritics

Sedatives and hypnotics

Ataraxics

Antispasmodics and anticholinergics
Cardiovasculars and antihypertensives
-Diabetic preparations
Dermatoliogicals

Hormones

Diuretics

Hermatinics

Internal anaigesics

Antiobesity preparations

Cough and cold preparations
Vitamins

Source: U.5. Bureau of L.abor Statistics, “"Wholesale Price Index"” H

{18} Note that the price indexes for most therapeuiic categories and in most years have risen more E‘:_'

at the manufaciurers’ than at the retail level This is a result of the continuous increass in the average |
prescription size. The cost of dispensing a prescription for 30 capsules is only minimally higher than ¢
those for dispensing 20. The increase in prescription size tends to lewer unit costs, though this i

effect may be offset by other cost increases. See Figure 17. . 5;




The CPI index for prescription drugs by therapeutic category is shown
in Table 32. The price index for all prescriptions is lower than the aver-
age of the individual indexes for the various therapeutic classes. The
reascon is that the over-all prescriptions index is a weighted average.
Those categories, such as antibiotics, which declined in price or {(more
recently) experienced more moderate increases had a larger share of
total prescription sales and, hence, have a stronger influence in the
weighted average.

Table 32: Consumer price index by therapeutic class, 1974
and 1975 (1967 = 100)

Annual average
Therapeutic class of products 1974 1975

Prescriptions
Anti-infectives
Sedatives and hypnotics
Ataraxics
Anti-spasmodics
Cough preparations
Cardiovasculars and antihypertensives
Analgesics; internal
Hormones

Source: U.S. Bureau of Labor Statistics, “‘Coensumer Price Index.”

PRICE CONTROLS AND PRESCRIPTION PRICES

Economic problems have plagued the 1970s. During the first half of
the decade the “All ltems’” consumer price index climbed steadily
from 116.3 in 1970 to 161.2 in 1975 (base year 1967 = 100). Few items
measured by BLS have resisted inflationary pressures successfully.
One that has, however, is prescription medicines.

During the two fiscal years immediately preceding the start of the gov-
ernment’s Economic Stabilization Program in August 1971, the CPI
showed that, on an annual basis, all items increased 5.6 percent, and
total medical care costs 8.7 percent. By contrast, the retail price of
prescriptions advanced at an annual rate of only 1.2 percent.

Phases |, Ii, Ill, and IV of economic controls continued to reflect the
stability of pharmaceutical price levels (Figure 13). i

The Phase | wage and price freeze reduced the impact of inflation for
all consumer items to an annual rate of 1.6 percent. In that period,
prescription drug prices fell at a rate of 0.4 percent. Phase Il replaced
the freeze with mandatory economic controls on wages and prices,
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Rx PRICES SHOW STABILITY

The Bureau of Labor Statistics (BLS) of the U.S. Department of Labor
regularly prepares a number of indexes to measure price trends. These
official government indexes—Consumer Price Index and Wholesale
Price Index—show that prescription drug prices at both the patient’s
level and the manufacturer’s level have remained remarkably stable
over the years. Price trends can also be measured by the indexes
prepared for PMA by Dr. John A. Firestone.”

CONSUMER PRICES (BLS/CPI)

The Consumer Price Index (CPl) refiects the retail prices at which
producis and services are sold. Currently, 14 prescription products are
regularly priced by the BLS for use in the prescriptions component of
the CPI.

Between 1967 and 1974, the CPl shows that prices of prescription
drugs increased by less than 3 percent. In contrast, medical care costs
registered a 51 percent gain, while overall consumer prices rose by 48
percent during the same period(Figure 1).

In 1975, a year of general inflation throughout the economy, the CPI
index for prescriptions rose by 6.2 percent above 1974. By compari-
son, the “All Items” Consumer Price Index rose 9.1 percent while the
“Medical Care” component rose 12.0 percent.

This stow rate of increase is even more dramatic if the change in
prescription prices is measured against 1960 levels. BLS made a major
revision in its index in 1960, in order to reflect the introduction of a
number of new and more therapeutically effective drugs. In 1975,
despite its recent unaccustomed increase, the BLS/ICPI index for pres-
criptions was still 5.2 percent lower than its 1960 level, while overall
consumer prices had risen almost 82 percent during the same 16 years
and the index of medical care costs had risen 113 percent.

(17} Professor of Economics at the City University of New York, consultant to government and m
dustry. See pages 53-54 for a discussion of the Firestone indexes.
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Figure 10. Indexes of output per employee-hour in the pharmaceutical
industry and the privaie nonfarm economy (1967 = 100)

-
—--—""— meren.

1967 1968 1969 1970 1971 1972 1973 1974

{estimata}

YEAR

Source: U.S, Bureau of Labor Statistics.

Table 31: Indexes of praductivity in the pharmaceutical industry
(1967 = 100)

Output index per employee Employee-hours index
Year ~ Aliemployees Productionworkers  All employees Production workers

1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973 B ‘
1974 (est.y.141.8°

13

Source: U.S. Bureau of Labor Statistics," Productivity Indexes for Selected Industries, 1975 Edition,”
(Bulletin 1890}, pp. 53-54.

registered annual average gains for production workers of 6.7 percerit
between 1970 and 1974, well above the average for manufacturing in-
dustries as a whole.

Production in the pharmaceutical industry is characterized by large-
scale operations under rigid quality controls. Increases in output,



Production workers make up the largest occupational catégory of the
industry’s employees, representing 48 percent of the domestic em-
ployment in 1974. Table 29 shows the distribution of employees
among four major job categories for 1972 and 1974.

Other statistics on employment are available from the Bureau of the
Census and the Bureau of Labor Statistics (BLS). Data for selected
years from 1970 to 1975, and a BLS projection for 1985, are shown in
Table 30. Variations are due to differences in survey and analytic pro-
cedures. 13

Table 29: Distribution of United States ethical pharmaceutical
industry employment by job category, 1972 and 1974

Job categories:
Total-U.S. Employment

Production, quality control, and
related work

Marketing and distribution

Medical research and development

Administration and other

Sources: Published PMA survey reports.

Table 30: Employment in the pharmaceutical industry
1970-1975, projected 1985

Bureau of the Census Bureau of Labor Statistics

Year SIC 283 SIC 2834 SiC 283 SIC 2834

1970
1972
1974
1975
1985

3pecennial Census

ENot available

®Census of Manufactures

dProjec:tion; preliminary data, subject to change.

Sources: U.S. Department of Commerce, Labor Department,

{15) The Bureau of Labor Statistics (Department of Labor) and the Census Bureau (Commerce
Department) report employment by Standard Industrial Classification (SIC) Code. SIC 283, Drugs,

includes 2831 biological produts, 2832 medicinals and botanicals. and 2834 pharmaceutical prepara-

i

;
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Since accounting conventions typically treat R&D as a current
expense rather than as a capitalized addition to the firm’s asset base,
assets are understated and hence the rate of return on assets of the re-
search-intensive firm is overstated when compared to other manufac-
turing. Appropriate restating of assets to reflect R&D as capital has
been shown to lower the earnings-to-investment ratio by several per-
centage points.™

Not all of the differential in the rates of return for pharmaceuticals and
all manufacturing can be explained by the accounting treatment of
R&D, although this appears to be the most important factor. Among
other explanatory factors are the higher than average growth of
demand and, therefore, sales and the higher than average growth of
output per worker, or productivity. Another explanation may be that of
the risk factor. Economists recognize that investments having higher
risk, as in the dynamic, innovative drug industry, require a higher
return to compensate for the high risk. A study by Gordon Conrad and
Irving Plotkin of Arthur D. Little Inc., using data from 59 American in-
dustries showed a high correlation between average rates of return
and one measure of risk, the variance of company rates of return above
and below the average rate for each industry. The authors found that
the drug industry had the fourth highest dispersion, or variance, of all
the industries studied.®

Finally, some part of the earnings differential may be due to difference
in the degree of product differentiation. A highly innovative industry is
more likely to produce a larger share of unigue products. Aithough
these may enjoy a measure of patent protection, they are still subject
to competition including price competition, from other products
designed for the same purpose—in this' case other compounds treating
the same disease. But price competition is necessarily less perfect
than with homogeneous products that are fully substitutable.

(13} See Jesse J. Friedman & Murray N. Friedman. *“Relative Profitabkility and Monopoly Power.” The
Conference Board Record, December 1972, IX {12},

(14) The study is found in part 5 of the 1967 hearings of the Senate Mcnepely Subcommitiee of the
Small Business GCommittee on "'Competitive Problems in the Drug Industry.”’




Table 26: Drug manufacturing firms by asset size, 1971

Number of Value of assets
Assets firms {thousands of dollars}

All firms 1,139° $11,004,215

a\J'artriat'icms_in number of firms ameng PMA, Census and RS reports is due prirharily to differences
in definition of manufacturing entities.

Source: U.S. Internal Revenue Service, “Source Book of Statistics of Income,” data for 1971.

Almost two thirds of these firms were smali, with less than $100,000 in
assets. Only 24 had assets of $100 million or more. Eighty-nine, or 17
percent of the total, had assets valued at $1 million or more.

- TAXES

The pharmaceutical industry, according to the Federal Trade Commis-
sion, paid almost a billion dollars in taxes in 1975 of which about 85
percent were paid to the federal government. Payments to foreign
countries by companies with subsidiaries abroad added an estimated
half billion dollars to U.S.-based industry’s tax bill.

" EARNINGS

The profitability of a company may be measured in many ways but
most often the analysis is based on rate of return on sales or return on
investment. The first measure may be useful in comparing two firms
marketing, or distributing, a virtually identical product line, and it may
be useful for a single firm in measuring its own performance over time.
But it is not useful and may be misleading in comparing firms in dif-
ferent industries or fields of distribution, because the profit on sales is
so much a function of the rate of inventory turnover and investment.
Thus, a supermarket, with a very low rate of profit on sales, may be far
more profitable based on investment than a jewelry store which,
because of its low turnover, must have a much higher average markup.

For this reason, economists consider the rate of return on investment ¢

(whether defined as stockholders equity or as total assets, including
debt) as a more meaningful measure of comparison.

i
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According to PMA surveys, the largest single producer of prescription
drugs was responsible for 7.6 percent of domestic sales in 1974. This
compares with 7.4 percent in 1973, 9.0 percent in 1959 and 12.7
percent in 1951, for firms holding the largest share in each of those
years.

National Prescription Audit data on competition for new prescriptions
measured in dollars and in numbers of new drug store prescriptions
for 1971, 1972, 1973 and 1975 appear in Table 24. While in general the
percentages in the table reflect a fair degree of stability between 1971
and 1973, there is a change for 1975, showing an increase for all group-
ings of companies.

Variations in concentration data between PMA surveys and the Na-
tional Prescription Audit result from differences in inclusiveness and
in method of data collection. PMA data cover all industry sales of
ethical drugs, while the National Prescription Audit measures only
retail sales by pharmacies, thus excluding the hospital, governmental
and certain other sectors,

Table 24: Competition for new prescriptions measured in total
new prescription doliars, at manufacturers’ level

{Cumulative percentages)

Company group 1972 1973 1974 1975

Leading Company 7.5% 75%  76%  85%
VB largest 286 25270 21E
T i0largest 453 T4486 A )
TR0 largest I 676 67.4 651 645
TTTh0Targest - 883 8_9:? T 888 8858
400 Targasts gD 992 Tee 993
“Allcompanies TTTTH000% 100.0% T00.0% T 100.0%

B ncludes “unspecified’’ category, which averages 7.3 percent per year (range: 6.9-7.7 percent). “Un-
specifieds” are not counted elsewhere in Table.

Source: National Prescription Audit, IMS Ltd. Company Reports, 1972-1975.

ENTRY IN THE MARKET

Competition within an industry may also be measured by entry of
firms into markets in which they had not previously operated and by
the exit of firms as more efficient, lower-priced newcomers enter the
market. In competitive markets high expected rates of return will
attract entry and increased competition will reduce the expected rate
of return toward an equilibrium level. Where there is monopoly power,
barriers to entry effectively deter new entrants.



V. INDUSTRY
STRUCTURE

CONCENTRATION AND COMPETITION

Degree of concentration is one measure of competition within an in-
dustry. The most widely used method is the concentration ratio. lts
computation requires ranking firms, starting with the largest company
in the industry, and cumulatively calculating the percentage of total
shipments or sales represented by the firms from largest to smallest.
The U.S. Census Bureau periodically publishes concentration ratios
for the largest 4, 8, and 20 firms in industries classified according to
Standard Industrial Classification (SIC) codes.' SIC 2834-*'Pharma-
ceutical Preparations”—includes most prescription and nonprescrip-
tion drugs. '

Table 22 shows the concentration ratios for “Pharmaceutical Prepara-
tions.” In 1972, the 4 largest firms accounted for 25 percent of industry
shipments, the 8 largest for 43 percent, and the 20 largest for 73
percent. The industry showed little change in concentration in firms
1958 to 1972; the lowest concentration ratios measured during this
period were in 1963 for 4- and 8-firm concentration, and in 1967 for 20-
firm concentration. _

Table 22: Concentration ratios for firms manufacturing
pharmaceutical preparations (SIC 2834)

Percent of value of shipments accounted for by:

Number of Four largest Eight largest  Twenty largest |
Year establishments companies companies companies J
1958 i
1963 |
1967 w
1972 £

Source: U.S. Department of Commerce, 1972 Census of Manufacturers,”




Although variations in collection methodologies and category defini-
tions cause some differences between the PMA and Census statis-
tics, ranking by therapeutic class is the same. According to PMA data,
the largest increase in share of market by therapeutic class was also
in cardiovascular drugs; the largest decrease, however, occurred in
anti-infective drugs. It should be noted also that PMA Surveys of
ethical pharmaceutical production inciude biological, botanical and
therapeutic agents. The Census Bureau Survey collects data on
pharmaceutical preparations, biclogicals {including diagnostic
substances) and botanicals separately.

Table 20: U.S. sales, dosage forms, ethical pharmaceuticals by
therapeutic class

- 1965 1974
Pharmac-:euhcal Millions Millions
preparations for: of dollars Percentage

Central nervous system
Anti-infectives

Neoplasms and endocrine
Digestives and genito-urinary
Cardiovasculars

Vitamins and nutrients
Respiratory system
Dermatologicals
Biologicals

‘Diagnostic agents

Other pharmaceutical preps

Total

qIncludes only invive diagnostic products. Because of a change in definition intreduced in the
1974-1975 Survey, sales of in vitro diagnostic products are now reported elsewhere.

Sources: Published PMA survey reports.

VETERINARY PHARMACEUTICALS

Although pharmaceutical preparations for veterinary use accounted
for only about four percent of domestic sales (six percent of sales
abroad), their significance to the economy is substantial, particularty
for increasing meat production and in controlling animal disease.

Control of animal diseases that can affect man has greatly benefited !
human health. The use of drugs and vaccines has helped to decrease
the incidence of diseases that are transmittable to man. Several of the :
most serious of these are brucellosis, which appears in man as :
undulant fever; bovine tuberculosis, which cripples the human spinal

system; and anthrax, an especially virulent infection that usually

causes death.




the largest class of therapeutic drugs—27 percent of all shipments in I
1974, according to the CIR. Between 1970 and 1974, the largest gain i
was made by preparations for the cardiovascular system, from 8.1 ¢
percent of the market in 1970, to 10.4 percent in 1974. The largest ;

Figure 8. Manufacturers sales of human use drugs in the U.S.,
by class of customer, 1974

28%
Retailers

45%
Wholesalers

23%
Hospitals

Sources: Published PMA survey reports.

decrease took place in drugs affecting the digestive, genito-urinary
system—from 12.6 percent in 1970, to 11.2 percent in 1974 (Table 18}. J

The Annual Census of Manufactures also coltects data on Biolegical
products as well as Medicinals and Botanicais.® Table 79 shows the
increase in shipments from 1970 to 1974 in these two categories.

Similar data are available from PMA’s Annual Survey Reports which i
also provide data by therapeutic class. Table 20 compares the 1965 |
and 1974 Surveys.

(9) Pharmaceuticat preparations are also covered by the Annual Census of Manufactures but not in
the detail found in the Current Industrial Report,

!
)
.
!
!
!
l




Table 17: Ethical pharmaceutical sales, domestic and foreign,
1964-1974 (millions of dollars)

Human Human Veterinary
Year Dosage Bulk Dosage and Bulk Total

Domestic sales

Foreign sales®

g

.

197
1970
1069
. 1968
1967 . ¢
1966 .- "

1965 -

Total domestic and foreign sales
g

Billions of Dollars

E'inc:luding exports.
Sources: Published PMA survey reports.



generically. The pharmacist then selects the version of the drug to dis-
pense to the patient. There are numerous versions of many generic
drugs, and the pharmacist makes a selection after considering avail-
ability, price, quality and source.

Generic prescribing has been increasing slowly but steadily in recent
years. In 1975, new generic prescriptions accounted for 11.1 percent of
the total 741 million new prescriptions. From 1966 through 1974, the
voiume of generic prescriptions rose 178 percent, while the volume of
all prescriptions {brand and generic) increased 56 percent.

In spite of a higher volume of prescribing between 1967 and 1975, the
number of generics listed in the top 200 prescription drugs remained
stable.

Of the top 200 prescription drugs in 1967, 15 were prescribed
generically without specifying the source. In 1970 there were 16
“generic unspecified” in the top 200, and in 1975, 15.

When a physician prescribes generically without specifying the manu-
facturer, he is delegating the selection of manufacturing source to the
pharmacist. In the case of multiple-source drugs, which account for
about 25 percent of the dollar volume of all prescription drugs, a
generic prescription will frequentty, though not always, resuit in a
lower price. A study in 1974 by the market research firm, IMS/America,
of the top 50 multiple-source drugs, revealed that, at the retail pharma-
cy level, the brand specified prescription averaged about 10.6 percent
higher. Since generic prescribing can make no difference in price with
the sole source drugs, the potential saving if all prescriptions were
written generically, {i.e., if prescribers disregarded the risk of quality
and service value- dlfferences) would be about 2 percent of total con-
sumer prescription expenditures.

REGULATION

Though the major respensibility for ensuring high quality pharma-
ceuticals iies with the manufacturer, government regulatory agencies .
legally enforce established drug product standards and determme
whether new drugs have sufficient evidence of safety and effective
ness to be marketed.

The Food and Prug Administration has primary responsibility for[
monitoring industry compliance with drug laws passed by Congress. ;
Aside from its role of ciosely monitoring drug research, new drug
testing, drug development, marketing and consumption, the FDA;
inspects manufacturing plants, tests batches of selected drugs and |-
examines drug imports. All these activities affect directly the opera-
tions of the manufacturers. As a result, the pharmaceutical industry is
one of the most closely monitored and regulated industries in the
United States. '




in 1973, selected PMA member companies spent $160 million for quality
control activities. Direct control functions accounted for 78 percent of
these expenditures, while indirect quality control came to 22 percent, or
$35 million. Approximately 82 percent of all expenditures relating to
quality were made by companies with sales of at least $100 million.
These firms employed the equivalent of 10,000 full-time workers to
conduct and monitor quality control checks, with 77 percent assigned
to direct control functions. One out of every seven production workers
employed by PMA firms has specific quality control duties, and com-
panies with sales of $100 million or more accounted for 83 percent of
all personnel assigned to this area(Table 16).

Table 16: Product quality control employment, by sales group, 1973

Average number of QC employees per company

Sales group Direct Indirect Total

$100 million and over
~ $30t0 8100 million

Less than $30 million

Average, all firms

Sources: Published PMA survey reporis.

SAFETY AND EFFICACY

Before anew drug can be tested in human subjects, evidence of safety
and effectiveness must first be demonstrated in extensive animal
studies.

Every year the pharmaceutical industry examines the effect of poten-
tial new drugs on large numbers of animals. Depending on the results
of these thorough biochemical and toxicological studies, the
company may submit the compound for clinical testing in humans.
These tests are strictly regulated by the Food and Drug Administration
{(FDA).

“The objective of clinical investigation,” according to FDA, “is to
assess whether a drug is of value in the treatment or prophylaxis of a
disease or condition, its risks or undesirable effects and the relative |
relationship of these assessments.”’s Drug manufacturers must notify !
FDA of any projected tests and have to submit periodic program |

(5} FDA Introduction to Total Drug Quality. Washington, D.C.: Bureau of Drugs, Food and Drug Ad-
ministration, HEW, November 1973, p. 53.




100 U.S. hospitals indicates that between 1940-49 and 1965-69 the per-
centage of acute leukemia patients who survived for one or more years
increased from 5 to 37 percent. Before the advent of relevant chemo-
therapy 20 years ago, acute leukemia almost always proved fatal.

New and improved medicines also have contributed to sharp
increases in life expectancy, which rose from 54 years in 1920 to 72
years in 1974 (Table 15). These added years of life, as well as signifi-
cant reduction in disabilities throughout life, have added immeasur-
ably to social welfare and economic progress.

Table 15: Life expectancies for men and women, 1920-1974

Year Men Women Average
1974 71.9
1973 71.3
1972 71.2
1871 71.0
1970 . 70.9
1969 70.5
1968 70.2
1967 70.5
1966 701
1965 70.2
1960 69.7
1950 68.2
1940 62.9
1230 59.7
1920 541

Source: National Center for Health Statistics.




Table 13: Ten leading cause.s of death in the U.S., 1900 and 1975

 Rate |
of death |
Cause of death (per 100,000 persons) !

Source: National Center for Health Statistics.

Table 14: Decline in the death rate from selected diseases
following the introduction of pharmaceuticals, 1958 to 1974

Disease Percent Typeof
enilty decline pharmaceutical

Source: Nationai Center for Health Statistics.




{Continued from p. 19)
No.in No. In
Therapeutic Class group subgroup  Percentage
Enzymes 8 08%
Eye preparations 12 1.2
Fertility agents (Nonhormonal) 1 0.1
Gastrointestinal preparations 64 6.6
Antacids g
Antidiarrheals 4
Antispasmodics 36
Biliary tract therapy 2
Enemas 2
Enzymes—digestive 1
Laxatives 6
Other G.1. preparations 4
Hematinics 15 1.5
Hemostatics 2 0.2
Hormones 83 8.5
ACTH ] 2
Corticoids 31
Anabolics (hormonai) 9
Androgens 6
Estrogens 20
Progesterones - "
Other hormones 4
Hospital solutions 6 0.6
Muscle relaxants 34 3.5
General 14
Parkinsonism . 12
Surgical - 8
Oxytocics 5 0.5
Parasympathomimetics 6 0.6
Psychostimulants 17 1.8
Sedatives and Hypnotics 18 1.9
Barbiturates 4]
© Noenbarbiturates 12
Thyroid therapy 8 0.8
Thyroid preparations 4
.. Antithyroid preparations 4
Vitamins and nutrients 14 1.5
© Vitamins ~ - - 9
Nutrients o 5
Unclassified -; E 17 1.8
TOTAL - 971 100.0%
Source: Pharmac}'—Times, Marc¢h 1976; (based on data from Paul de Haen, Inc.)



Anti-infectives, with a listing of 183 products, comprised the largest
therapeutic class of new chemical entities. Hormones follow with 83
entities, then cardiovascular preparations, gastrointestinal prepara-
tions and ataraxics, respectively (Table 12).

The United States also leads as originator of new drugs in many
foreign countries; for instance, the United States was responsible for
the largest share of new introductions in England and Itafy between

1968-1972.

Table 12: New single chemical entities introduced in U.S. market
by therapeutic class, 1940-1975

No. in No. in

Therapeutic class group subgroup  Percentage
Analgesics 30 3.1%
Migraine therapy 2
Narcotics 13
Nonnarcotics 15
Analeptics 3 0.3
Antagonists and antidotes 14 1.5
Antagonists 4
Antidiuretics 1
Antidotes
Antineoplastics 8
Not specified 1
Anesthetics 24 2.5
Inhalants 4
‘Injectables 5
Local and topical 15
Anthelmintics 13 1.3
Antj-Arthritics (nonhormonal) 9 0.9
Anticoagulants i1 1.1
Anticonvulsants 14 1.5
Antihistamines 33 3.4
Anti-infectives 183 18.9
General 1
Amebicides 9
Antibacterials
General 11
Urinary 7 ;
Vaginai 7 i
Antibiotics
Broad and medium spectrum a7
Penicillin and derivatives 29 [
Topical 5 i
Unclassified 2

(Conﬁnued‘ onp. 1_9),;
|



Table 10: Drugs and medicines, patent activity
Foreign origin patents in the United States, 1963-1975

Country of origin

Number of new patents issued
1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974

1975

Germany .................. ;

Japan. .. ...
Switzerland .. ..............
United Kingdom .. ..._....
France ....................

Sweden ... ................
Belgium.............. ...
Denmark ...................
Austria. . ... ... ool
Hungary...................
Australia ... ...............
Czechoslovakia. .. ..........
USSR ... ...
Israel ... ..o
Spain............coiiiaa.
Poland ....................
Othercountries ............

636 767 814 974 911 588 1093 1012 1045 1700 1483 1861

2074

Source: U.8. Patent and Trademark Office, Office of Technology Assessment and Forecast, published and

unpublished data.




Table 8: Drugs and medicines, patent activity, United States, 1963-1975

1963 1964

1965

Number of new patents issued

1972

1973

United States 1260 1506
Originating in

other countries? 636 767

Owned by United States

corporations ! 1122 1405
Owned by United

States Individuals 30 22
Owned by United
~ States government 83 73
Foreign owned 15 6

" United States

owned 122 154
Foreign owned 514 813
Foreign corporations 483 560
Foreign government 0 2
Foreign individuals 51 51

1966 1967 1968 1969 1970 4971

1475 2036

814

189
825

563

1
61

974

193
781
708
0
73

1974 1407 1908 1787 1655
911 588 1093 1012 1045

1804 1275 1755 1634 1520
28 26 24 17 24

124 69 89 107 106
18 37 40 29 5

185 135 239 264 185
726 453 854 748 860

661 417 789 684 782
3 1 2 1 1
62 35 63 63 77

2444
1700

269
1431

1215
0

216

1106
0
146

1900
39

191
20

330
1531

1368
2
161

2240
66

147
30

352
1722
1591

5

126

“The Patent office credits patents to the country of residence shown by the inventor on the patent application.




Table 5: New drug®introductions, United Kingdom and the
United States, 1962-1971

i

Intreduced in both countries  Introduced in one country only

U.K. u.s. both at
first firs_t same time U.K. u.s.
Total: 180
Aggregate time
lead for new
drug (years}

New drug is defined as a new single chemical entity, excluding vaccines and new szlis.

Source: William Wardell and Louis Lasagna, Regulations and Drug Developrment, (Washington:
American Enterprise Institute for Public Policy Research, 1975),

Table 6: Summary of new drug introductions in Britain and the
United States, January 1972-June 1974

Introduced
Introduced in inone
both countries country only

Category Totaldrugs U.K.first U.S. first UK. US.

Cardiovascular ........
Diuretic............. .
Respiratory . ..........
Antibacterial and
chemotherapeutic. . ..
Central nervous system .
Anesthetic..... e
Analgesics............
Gastrointestinal .. ... ..

Source: Wardell and Lasagna, Regulation and Drug Development, (Washlngtcn American Enterprise
Institute for Pubtic Policy Research, 1875). i

i
{
:
i
b
:

the total industry R&D expenditures by the number of new single
chemical entities introduced. Professor David Schwartzman calculat-
ed that this amounted to $1.3 millicn in 1960 and rose to an average of
$24.4 million for atypical new single chemical entity started in 1972.

One measure of activity in the new drug research process is the sub-
mission of drug documentation to FDA. Table 7 shows the number of .
investigational (INDs), new drug (NDAs), suppiemental, final prlnted

labeling (FPLs), and abbreviated new drug (ANDAs) applications filed |

i




NEW PRODUCT INTRODUCTIONS

In the past 35 years, 971 new single-chemical entities have been in-
troduced in the United States. The smallest number, 9, was recorded
in 1969; the largest, 65, in 1959. From 19241 to 1959 there was a fourfold
increase in introductions of new single chemical entities; from 1960 to
1975 there was a threefold decrease (Figure 4). Two thirds of the new
entities appeared before 1960. Even without the increased regulatory
requirements for approvals, a decline in new product introductions
would probably have occurred as industry researchers developed
more sophisticated instruments and techniques for measuring safety
and effectiveness and addressed more complex problems, including
therapy for the more intractable diseases.

in addition, modifications in the regulatory process since the late
1950s have increased the time needed to test new drugs and to meet
other reguirements of the Food and Drug Administration. On the
average, 10 years may elapse between the discovery of anew drug and
FDA’s final approval, compared to an average of approximately 2 years

. prior to the 1962 amendments to the Federal Food, Drug and Cosmetic
Act.

The time required for approvals may delay for several years
therapeutic application of a new discovery in the United States. A
recent study by Drs. W.M. Wardell and L. Lasagna compared new drug
introductions in the United States and the United Kingdom. Data in
Table 5 show that in the period 1962-1971 the United Kingdom was
‘well ahead of the United States in terms of availability of new drug
therapies. For example there were 159 new drugs introduced In the
United Kingdom during this period versus 103 introductions in the
United States. Some of these were introduced in each individual
country only, some were introduced in both countries at different
times and still others were introduced in both countries at the same
time. Adding the lead times for those drugs first introduced in each
country, the United Kingdom accumulated 376 lead time years, almost
“three times as much as the United States with 127 iead years. In the
period January 1972 to June 1974, there was some improvement in this
sttuation even. though differencés still occur especially in certain
therapeutic classes, e.g., cardiovascular drugs. In spite of improve- .
ments Great Britain still leads in the absclute number of introduc-
tions, i.e., 45 versus 29 for the United States (Table 6).

The increase in the costs of R&D per new drug introduced i5s even
more spectacular than the increase in time required for approvals. -
Because a large part of R&D expenditure cannot be allocated to
specific products (e.g., basic research and the cost of development on
projects which must be abandoned for reasons of inadequate effec-
tiveness or excessive risk), it is not feasible to estimate the full R&D
costs identified with the average approved product. But one can divide




Table 3: U.S. applied R&D expenditures on pharmaceuticals,
by product class, 1973-1974

Percentage share
of applied R&D Percent
dollar change
1974 1973 Product class 1974 1973 19731974

ol

Central nervous system . ... .. 5
Anti-infectives. ...........
Cardiovasculars ............

Neoplasms. ................ .
Digestive ............. .0,
Respiratory ................
Biologicals...............
Dermatologicals ..........
Vitamins...................
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Veterinary preparations .. ..
Veterinary biologicals. ... ..

aDiag nostic products were omitted in the 1974 Survey,
Source: Published PMA survey reperts.

RESEARCH AND DEVELOPMENT MANPOWER

The pharmaceutical industry employed 24,092 persons in research and
development in 1974. R&D scientific and professional staff accounted
for more than 50 percent of the total. Technicians numbered 5,389, or
22 percent of the total, with 6,141 supporting staff comprising 25 per-
cent {Table 4).

Table 4: R&D manpower, 1974

Educational level

Less
Type of Staff Doctoral MS BA than BS Total
Scientific &
professional 12,562
Supporting Staff 6,141
Technicians 5,389
Total 24,092

Sources: Published PMA survey reports.,




BASIC AND APPLIED RESEARCH

The National Science Foundation (NSF) customarily divides research
outlays into Basic, Applied and Developmental categories.

By definition, basic research is conducted without specific commer-
cial objectives, but is directed toward advancing scientific knowledge
that is necessary before applied research and development can begin.
Applied research, on the other hand, as defined by the National
Science Foundation, has specific commercial objectives with respect
{o either products or processes. As one might expect, most private
industry research expenditures support applied research and devel-
opment.

Even though the expenditures for basic research have risen, the share
of total R&D represented by basic research has declined under the
impact of stricter regulatory requirements, which cause the “develop-
ment”’ component of R&D to rise disproportionately. The pharma-
ceutical industry, however, leads all other U.S. industries in the pro-
portion of research funds allocated to basic research; further, approxi-
mately 95 percent of those funds spent on basic research are company
funds. The bulk {over 90 percent) of government support of basic
research in industry goes to other types of manufacturing. The total
spent for basic research in all industry in 1974 was $683 million, in-
cluding government and private funds; this constitutes about three
percent of the $22 billion total spent for R&D by industry in 1874, The
share of R&D spent on basic research is significantly higher in phar-
maceuticals (12 percent) than in cther industries surveyed. Table 2 il-
lustrates this, with statistics from the National Science Foundation.

Most of applied R&D (65 percent in 1974), according to PMA data, is. -
allocated to the search for drugs to treat central nervous system-
diseases, infections, neoplasms and cardiovascular probiems (Table
3). These four categories have led in applied R&D for many years;

changes occur primarily within each category. A comparison of 1974

and 1973 rankings shows that central nervous system and anti-infective
drugs retained first and second places, respectively. A decline of 9.1

percent in R&D expenditures for neoplasm therapy and an increase of

18.0 percent in the cardiovascular category led to an exchange of

place in the rankings of these two product classes.



Figure 1. Research and development expenditures for ethical
products 1951-1975 (odd numbered years)
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Sources: Published PMA survey reports.

This decrease reflected the net effect of a reduced rate of growth in
the domestic R&D effort and substantial increases in R&D expendi-
tures abroad. Inflationary pressures on R&D costs also appear to have
made it increasingly difficult for smaller firms to expand research pro-
grams. The ratio of 11.7 percent for 1974 indicates what may be a re-
sumption of the historical levels.



Additional factors also will have a considerable impact on future
growth, including an increased awareness of the importance of health
care and the health -needs of an aging population. These are certain to
intensify demand for pharmaceuticals and to expand the need for
devices and diagnostic products. Further, the Medicare and Medicaid
programs introduced in the mid-1960s may well become the forerun-
ners of a national health insurance program. The sweeping changes
that would result from the passage of such a plan are bound to have a
far-reaching effect on the industry, as well as all other sectors of the
health care system.

The information that follows deals with ethical pharmaceuticals,
medical devices and diagnostic products. Medical device and diag-
nostic product data will be found in Section X; other sections deal
with ethical pharmaceuticals. The medical device and diagnostic
product industries are relatively new and not fully defined, and com-
prehensive information on production, distribution and consumgption
is not readily available. PMA began collecting these data from its mem-
bers in 1973; the latest available statistics are reported in Section X.
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