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n 1978, Dr. P. Roy Vagelos, then head of the Merck research labs,
received a provocative memorandum from a senior researcher in
parasitology, Dr. William C. Campbell. Dr. Campbell had made an
intriguing observation while working with ivermectin, a new
antiparasitic compound under investigation for use in animals.
Campbell thought that ivermectin might be the answer to a disease
called river blindness that plagued millions in the Third World. Butto
find out if Campbell’s hypothesis had merit, Merck would have to
spend millions of dollars to develop the right formulation for human
use and to conduct the field trials in the most remote parts of the world.
Even if these efforts produced an effective and safe drug, virtually all of
those afflicted with river blindness could not afford to buy it. Vagelos,
originally a university researcher butby then a Merck executive, had to
decide whether to invest in research for a drug that, even if successful,
might never pay for itself.

River Blindness

River blindness, formally known as onchocerciasis, was a disease la-
beled by the World Health Organization (WHO) as a public health and
socioeconomic problem of considerable magnitudein over 35 develop-
ing countries throughout the Third World. Some 85 million people in
thousands of tiny settlements throughout Africa and parts of the
Middle East and Latin America were thought to be at risk. The cause:
a parasitic worm carried by a tiny black fly which bred along fast-
moving rivers. When the flies bit humans — a single person could be
bitten thousands of times a day — the larvae of a parasitic worm,
Onchocerca volvulus, entered the body.
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These worms grew to more than two feet in
length, causing grotesque butrelatively innocuous
nodules in theskin. Thereal harm began when the
adult worms reproduced, releasing millions of
microscopic offspring, known as microfilariae,
which swarmed through body tissue. A terrible
itching resulted, so bad that some victims com-
mitted suicide. After several years, the microfi-
lariae caused lesions and depigmentation of the
skin. Eventually they invaded the eyes, often
causing blindness.

The World Health Organization estimated in
1978 that some 340,000 people were blind because
of onchocerciasis, and that a million more suffered
from varying degrees of visual impairment. At
that time, 18 million or more people were infected

~with the parasite, though half did not yet have
serious symptoms. In some villages close to fly-
breeding sites, nearly all residents were infected
and a majority of those over age 45 were blind. In
such places, it was said, children believed that
severe itching, skin infections and blindness were
simply part of growing up.

In desperate efforts to escape the flies, entire
villages abandoned fertile areas near rivers, and
moved to poorerland. As aresult, food shortages
were frequent. Community life disintegrated as
new burdens arose for already impoverished
families.

The disease was firstidentified in 1893 by scien-
tists and in 1926 was found to be related to the
black flies. Butby the 1970s, there was stillno cure
that could safely be used for community-wide
treatment. Two drugs, diethylcarbamazine (DEC)
& Suramin, were useful in killing the parasite, but
both had severe side effects in infected individu-
als, needed close monitoring, and had even caused
deaths. In 1974, the Onchocerciasis Control Pro-
gram was created to be administered by the World
Health Organization, in the hope that the flies
could be killed through spraying of larvacides at
breeding sites, but success was slow and uncer-
tain. The flies in many areas developed resistance
tothe treatment, and were also knowntodisappear
and then reinfest areas.

Merck & Co., Inc.

Merck & Co., Inc. was, in 1978, one of the largest
producers of prescription drugs in the world.
Headquartered in Rahway, New Jersey, Merck

traced its origins to Germany in 1668 when
Friedrich Jacob Merck purchased anapothecaryin
the city of Darmstadt. Over three hundred years
later, Merck, having become an American firm,
employed over 28,000 people and had operations
all over the world.

In thelate 1970s, Merck was coming off a 10 year
drought in terms of new products. For nearly a
decade, the company had relied on two prescrip-
tion drugs for a significant percentage of its ap-
proximately $2 billion in annual sales: Indocin, a
treatment for rheumatoid arthritis, and Aldomet,
a treatment for high blood pressure. Henry W.
Gadsden, Merck’s chief executive from 1965 to
1976, along with his successor, John ]. Horan, were
concerned that the 17-year patent protection on
Merck’s two big moneymakers would soon ex-
pire, and began investing an enormous amountin
research.

Merck management spenta great deal of money
onresearchbecauseitknew thatits success tenand
twenty years in the future critically depended
upon present investments. The company delib-
erately fashioned a corporate culture to nurture
the most creative, fruitful research. Merck scien-
tists were among thebest-paid in the industry, and
were given great latitude to pursue intriguing
leads. Moreover, they were inspired to think of
their work as a quest to alleviate human disease
and suffering world-wide. Within certain propri-
etary constraints, researchers were encouraged to
publish in academic journals and to share ideas
with their scientific peers. Nearly a billion dollars
was spent between 1975 and 1978, and the invest-
ment paid off. In that period, under the direction
of head of research, Dr. P. Roy Vagelos, Merck
introduced Clinoril, a painkiller for arthritis; a
general antibiotic called Mefoxin; a drug for
glaucoma named Timoptic; and Ivomec
(ivermectin, MSD), an antiparasitic for cattle.

In 1978, Merck had sales of $1.98 billion and net
income of $307 million. Sales had risen steadily
between 1969 and 1978 from $691 million to almost
$2 billion. Income during the same period rose
from $106 million to over $300 million. (See Ex-
hibit 1 for a 10 year summary of performance.)

At thattime, Merck employed 28,700 people, up
from 22,200 ten years earlier. Human and animal
health products constituted 84% of the company’s
sales, with environmental health products and
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services representing an additional 14% of sales.
Merck’s foreign sales had grown more rapidly
during the 1970’s than had domestic sales, and in
1978 represented 47% of total sales. Much of the
company’s research operations were organized
separately as the Merck Sharp & Dohme Research
Laboratories, headed by Vagelos. Other Merck
operations included the Merck Sharp & Dohme
Division, the Merck Sharp & Dohme International
Division, Kelco Division, Merck Chemical Manu-
facturing Division, Merck Animal Health Divi-
sion, Calgon Corporation, Baltimore Aircoil
Company, and Hubbard Farms.

The company had 24 plants in the United States,
including one in Puerto Rico, and 44 in other
countries. Six research laboratories were located
in the United States and four abroad.

While Merck executives sometimes squirmed
when they quoted the “unbusinesslike” language
of George W.Merck, son of the company’s founder
and its former chairman, there could be no doubt
that Merck employees found the words inspira-
tional. “We try never to forget that medicineis for
the people,” Merck said. “Itis not for the profits.
The profits follow, and if we have remembered
that, they have never failed to appear. The better
we have remembered it, thelarger they havebeen.”
These words formed the basis of Merck’s overall
corporate philosophy.

The Drug Investment Decision

Merck invested hundreds of millions of dollars
each year in research. Allocating those funds
amongst various projects, however, was a rather
involved and inexact process. At a company as
largeas Merck, there wasnever asingle method by
which projects were approved or money distrib-
uted.

Studies showed that, on the average, it took 12
years and $200 million to bring a new drug to
market. Thousands of scientists were continually
working on new ideas and following new leads.
Drug development was always a matter of trial
and error; with each new iteration, scientistswould
close some doors and open others. When a Merck
researcher came across anapparentbreakthrough
—eitherinan unexpected direction, orasa deriva-
tive of the original lead —he or she would conduct
preliminary research. If the idea proved promis-
ing, it was brought to the attention of the depart-

ment heads.

Every year, Merck’s research division held a
large review meeting at which all research pro-
grams wereexamined. Projects were coordinated
and consolidated, established programs were re-
viewed and new possibilities were considered.
Final approval on research was not made, how-
ever, until the head of research met later with a
committee of scientific advisors. Each potential
program was extensively reviewed, analyzed on
the basis of the likelihood of success, the existing
market, competition, potential safety problems,
manufacturing feasibility and patent status before
the decision was made whether to allocate funds
for continued experimentation.

The Problem of Rare Diseases
and Poor Customers

Many potential drugs offered little chance of
financial return. Some diseases were so rare that
treatments developed could never be priced high
enough torecoup the investmentin research, while
other diseases afflicted only the poor in rural and
remote areas of the Third World. These victims
had limited ability to pay even a small amount for
drugs or treatment.

In the United States, Congress sought to encour-
age drug companies to conduct research on rare
diseases. In 1978 legislation had been proposed
which would grant drug companies tax benefits
and seven-year exclusive marketing rights if they
would manufacture drugs for diseases afflicting
fewer than 200,000 Americans. It was expected
that this “orphan drug” program would eventu-
ally be passed into law.

There was, however, no U.S. or international
program that would create incentives for compa-
nies to develop drugs for diseases like river blind-
ness which afflicted millions of the poor in the
Third World. The only hope was that some Third
World government, foundation, or international
aid organization might step in and partially fund
the distribution of a drug that had already been
developed.

The Discovery of Ilvermectin

The process of investigating promising drug
compounds was always long, laborious and
fraught with failure. For every pharmaceutical
compound that became a “product candidate,”



thousands of others failed to meet the most rudi-
mentary pre-clinical tests for safety and efficacy.
With so much room for failure, it became espe-
cially important for drug companies to have so-
phisticated research managers who could identify
the most productive research strategies.

Merck had long been a pioneer in developing
major new antibiotic compounds, beginning with
penicillin and streptomycin in the 1940s. In the
1970s, Merck Sharp & Dohme Research Laborato-
ries were continuing this tradition. To help inves-
tigate for new microbial agents of potential
therapeutic value, Merck researchers obtained 54
soil samples from the Kitasato Institute of Japan in
1974. These samples seemed novel and the re-
searchers hoped they might disclose some natu-
rally occurring antibiotics.

As Merck researchers methodically put the soil
through hundreds of tests, Merck scientists were
pleasantly surprised to detect strong antiparasitic
activity in Sample No. 0S3153, a scoop of soil dug
up ata golf course near Ito, Japan. The Merck labs
quickly brought together an interdisciplinary team
to try to isolate a pure active ingredient from the
microbial culture. The compound eventually iso-
lated —avermectin—proved to have an astonish-
ing potency and effectiveness againsta widerange
of parasites in cattle, swine, horses and other ani-
mals. Within a year, the Merck team also began to
suspect that a group of related compounds dis-
covered in the same soil sample could be effective
against many other intestinal worms, mites, ticks
and insects.

After toxicological tests suggested that
ivermectin would besafer than related compounds,
Merck decided to develop the substance for the
animal healthmarket. In 1978 the firstivermectin-
based animal drug, Ivomec, was nearing approval
by the U.S. Department of Agriculture and foreign
regulatory bodies. Many variations would likely
follow: drugs for sheep and pigs, horses, dogs,
and others. Ivomec had the potential to becomea
major advance in animal health treatment.

As clinical testing of ivermectin progressed in
the late 1970s, Dr. William Campbell’s ongoing
research brought him face-to-face withanintrigu-
ing hypothesis. Ivermectin, when tested inhorses,
was effective against the microfilariae of an exotic,
fairly unimportant gastrointestinal parasite,
Onchocerca cervicalis. This particularworm, while

harmless in horses, had characteristics similar to
the insidious human parasite that causes river
blindness, Onchocerca volvulus.

Dr. Campbell wondered: Could ivermectin be
formulated to work against the human parasite?
Could a safe, effective drug suitable for commu-
nity-wide treatment of river blindness be devel-
oped? Both Campbell and Vagelos knew that it
was very much a gamble that it would succeed.
Furthermore, both knew that even if success were
attained, the economic viability of such a project
would be nil. On the other hand, because such a
significant amount of money had already been
invested in the development of the animal drug,
the costof developing a human formulation would
be much less than that for developing a new
compound. It was also widely believed at this
point that ivermectin, though still in its final de-
velopmentstages, was likely tobe very successful.

A decision to proceed would not be without
risks. If a new derivative proved to have any
adverse health effects when used on humans, its
reputation as a veterinary drug could be tainted
and sales negatively affected, no matter how irrel-
evant the experience with humans. In early tests,
ivermectin had had some negative side effects on
somespecific species of mammals. Dr. Brian Duke
of the Armed Forces Institute of Pathology in
Washington, D.C. said the cross-species effective-
ness of antiparasitic drugs are unpredictable, and
there is “always a worry that some race or sub-
section of the human population” might be ad-
versely affected.

Isolated instances of harm to humans or im-
proper use in Third World settings might also
raise some unsettling questions: Could drug
residues turn upin meateaten by humans? Would
any human version of ivermectin distributed to
the Third World be diverted into the black market,
undercutting sales of the veterinary drug? Could
the drug harm certain animals in unknown ways?

Despite theserisks, Vagelos wondered what the
impactmightbe of turning down Campbell’s pro-
posal. Merck had built a research team dedicated
to alleviating human suffering. What would a
refusal to pursue a possible treatment for river
blindness do to morale?

Ultimately, it was Dr. Vagelos who had to make
the decision whether or not to fund research to-
ward a treatment for river blindness.
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Exhibit I 10 Year Summary of Financial Performance

Merck & Co., Inc. and Subsidiaries
(Dollar amounts in thousands except per-share figures)

Results for Year: 1978 1977 1976 1975 1974 1973

1972
= R -ee-. $1,981,440 $1,724,410 $1,561,117 $1,401,979 §1,260,416 $1,104,035 $942,631
Materials and production costs 744,249 662,703 586,963 525,853 458,837 383,879 314,804
Marketing/administrative

EXPENSES ...........c.u.. 542,186 437,579 396,975 354,525 330,292 304,807 268,856
Research/development expenses 161,350 144,898 133,826 . 121,933 100,952 89,155 79,692
Interest expense ............ . 25,743 25,743 26,914 21,319 8,445 6,703 4,533
Income before taxes ........ 507,912 453487 416,439 378,349 361,890 319,491 274,746
Taxes onincome ........... 198,100 173,300 159,100 147,700 149,300 134,048 121,044
Net income®** .............. 307,534 277,525 255482 228778 210,492 182,681 151,180

Per common share** ...... $4.07 $3.67 $3.38 $3.03 $2.79 $2.43 $2.01
Dividends declared on

common stock ........... 132,257 117,101 107,584 105,564 106,341 93,852 84,103

Per common share ........ $1.75 $1.55 $1.4212 $1.40 $1.40 $1.23%2 $1.12
Gross plant additions ....... 155,853 177,167 153,894 249,015 159,148 90,194 69,477
Depreciation ............... 75,477 66,785 58,198 52,091 46,057 40,617 36,283
Year-End Position:

Working capital ............ 666,817 629,515 549,840 502,262 359,591 342,434 296,378
Property, plant, and 5

equipment (net) .......... 924,179 846,784 747,107 652,804 459,245 352,145 305416
Total aesets’, . ..quviiuemcn 2,251,358 1,993,389 1,759,371 1,538,999 1,243,287 988,985 834,847
Stockholders’ equity ........ 1455135 1,277,753 1,102,154 949,991 822,782 709,614 621,792
Year-End Statistics:

Average number of common

shares outstanding

(in thousands) ........... 75,573 75,546 75,493 75,420 75,300 75,193 75,011
Number of stockholders ... .. 62,900 63,900 63,500 63,500 61,400 60,000 58,000
Number of employees ....... 28,700 28,100 26,800 26,300 26,500 25,100 24,100

*The above data are as previously reported, restated for poolings-of-interests and stock splits.

1971

$832,416
286,646

219,005
71,619
3,085
252,061
118,703
131,381
$1.75

82,206

$1.10
67,343
32,104

260,350

274,240
736,503
542,978

74,850
54,300
23,200

1970

1969

$761,109 $691,453

258,340

201,543
69,707
2,964
228,555
108,827
117,878
$1.57

76,458
§1.02%

71,540

27,819

226,084

239,638
664,294
493,214

74,850
54,600
23,000

**Net income for 1977 and related per-share amounts exclude gain on disposal of businesses of $13,225 and 18¢, respectively.

232,878

178,593
61,100
1,598
217,284
109,269
106,645
$1.43

75,528
$1.02%

48,715

23,973

228,296

197,220
601,484
451,030

74,547
53,100
22,200



