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Diuretic substances increase the flow
of urine in various ways, but they
have other effects as well, many of

which are extraordinarily useful in treat-
ing a variety of disorders and diseases.
There are different categories of diuretics,
and diverse diuretic agents are used in
medicine for well-defined purposes.

Diuretics are among the most common-
ly prescribed drugs in the United States
and they have several primary uses: to
remove fluid from the tissues and cavities
of the body, to promote the elimination of
waste products and poisons from the blood,
and to maintain the action of the kidneys.

A Long History
The use of diuretics for therapeutic purpos-
es is not new. In the 16th century, they
were used for the treatment of edema (then
called “dropsy”). The renowned physician
Paracelsus acknowledged mercurous chlo-
ride as a diuretic. Before the rise of modern
pharmaceutical research, physicians eager
to prescribe them cataloged natural
substances with diuretic properties. For
instance, in 1902 the physician Samuel Potter
included diuretics in his compendium of
materials for prescription writing. Most of
the diuretics listed were herbal derivatives.

Other 19th- and early 20th-century
physicians used diuretics before the modern
science of pharmacology was well advanced.
Until his death in 1878, William Stokes was
a pioneer in the treatment of heart fail-
ure, focusing on the beneficial diuretic
properties of mercury. 

The 20th century’s first effective diuret-
ics were organomercurials. A Viennese
medical student named Alfred Vogel discov-
ered that patients passed large amounts of
urine after they had received injections
of organomercurial compounds intended
to treat syphilis. For the next 20 years,
organomercurials were the most potent
diuretics in clinical use, although they were
effective only when injected. However, their
prolonged use resulted in toxic side effects.

These disadvantages led researchers who
followed Vogel to seek alternatives that would
prove equally useful but less dangerous.

The Road to Thiazides 
By the middle of the 20th century, heart
disease had surpassed infectious disease
as the leading cause of death in the Unit-
ed States. Essential hypertension, or high
blood pressure of unknown cause, was one
of the most pressing cardiovascular prob-

lems. In the late 1940s, physicians acknowl-
edged that there was no sure way to prevent
hypertension and few methods to treat
it. In response to this growing problem,
federal research efforts were focused for
the first time on ways to treat heart disease.

The first diuretics to replace mercuri-
als and prove useful in treating heart
patients were called carbonic anhydrase
inhibitors. The development of these drugs
in the mid-1940s was owed to the discov-
ery by Cornell University scientist Robert
Pitts that the antibacterial agent sulfanil-
amide inhibited the enzyme carbonic anhy-
drase in the kidneys and interfered with
the process of urinary acidification. Boston
physician William Schwartz discovered that
when he administered sulfanilamide to
heart disease patients, they excreted
large amounts of sodium and potassium in

their urine. This discovery was of incredi-
ble importance for the treatment of hyper-
tension, and the pharmaceutical compa-
ny American Cyanamid soon developed new
derivatives of sulfanilamides.

Carbonic anhydrase inhibitors were a
widely used treatment in the 1950s. But
this family of diuretics had serious disad-
vantages. Most notably, the loss of bicar-
bonate led to metabolic acidosis. Scientists
hoped to develop an agent that would
inhibit the reabsorption of sodium and
chloride ions in the kidney and increase
urine production without disturbing the
body’s balance of electrolytes. Researchers
at Merck developed a compound called
chlorothiazide, heralding a new era of
diuretic drugs called thiazides.

By the late 1950s, thiazide diuretics were
considered superior to the organomercuri-
als and the carbonic anhydrase inhibitors.
One medical journal of the time insisted that
chlorothiazide was the “most vital and specif-
ic weapon in the treatment of a relatively
nonspecific disease.” Another claimed that
the “advent of potent oral diuretics such
as chlorothiazide promises to revolutionize
the treatment of hypertension” (1). 

The thiazides were introduced at an
auspicious time. There was a demand for
the effective treatment of edema and
congestive heart failure, which were still
met almost exclusively by the use of the
potentially toxic organomercurials. Physi-
cians in the late 1950s were increasingly
reluctant to use drugs with potentially
harmful side effects, and thiazides offered
a ready solution to their concerns.

Merck shared the patent for a second-
generation thiazide with CIBA, which
conducted parallel research on diuretics.
Merck and CIBA first sold hydrochloro-
thiazide as Hydrodiuril and Esidrix, respec-
tively, in early 1959. These new drugs were
marketed as effective treatments for conges-
tive heart failure and high blood pressure.
Their effect on the pharmaceutical indus-
try was dramatic. Positive reports about the
thiazides in the medical literature were rein-
forced by a well-financed marketing effort
to accelerate their acceptance. Pharma-
ceutical companies made tens of millions
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of dollars on these new diuretics.
In its first year of release in 1957,

chlorothiazide was incredibly popular. Thir-
teen million prescriptions were issued for
Diuril, the trade name for the Merck drug.
One million heart patients and half a million
hypertensive patients took it that initial
year. In 1958, sales of Diuril represented
about 75% of the total market for diuret-
ics, bringing more than $20 million to Merck
Sharp & Dohme. These sales figures seemed
to justify the multimillion-dollar invest-
ment in research and development that
pharmaceutical firms like Merck made in
the 1930s and 1940s. Profitable drugs like
the thiazides only accelerated research budg-
ets at the top pharmaceutical companies. 

By the late 1950s, reports in medical
journals confirmed the prolongation of
survival in patients with malignant hyper-
tension who were treated with diuretics.
Still, many physicians questioned whether
patients should be treated in the early
stages of disease, before complications
developed. The first randomized clinical
trial of antihypertensive medications began
in the late 1950s but was not completed
until the next decade. Although no long-
term clinical trials had been conducted
with the new diuretics, epidemiological
evidence suggested to many physicians
that early treatment was justified. The
characteristics of chlorothiazide as a rela-
tively benign medication compared with
the carbonic anhydrase inhibitors undoubt-
edly influenced such decisions.

The increasing use of thiazide diuretics
had a measurable impact on death rates
from cardiovascular disease. The American
Heart Association and the National Insti-
tutes of Health reported declining death
rates as early as 1959 that were partly attrib-
utable to the new antihypertensives.
Thiazide diuretics also augmented the effects
of other antihypertensive drugs. They proved
to be an effective way of eliminating excess
water and salt from the body and were safe
when properly used. Diuretic medications
introduced between 1950 and 1965 came
to dominate the treatment of hyperten-
sion. Before 1950, there were no general-
ly recommended drugs to lower blood pres-
sure. Twenty years later, at least four major
families of such drugs were widely used.

Better and Cheaper
A recent study of diuretics offers even more
hope to those suffering from high blood
pressure. The federal study, published in
the Journal of the American Medical Asso-

ciation, tested diuretics against calcium
channel blockers and ACE inhibitors (2).
The results determined that diuretics were
more effective at lowering blood pressure
than the newer, more costly drugs. Addi-
tionally, the diuretics were more likely to
prevent heart failure and strokes. An
epidemiologist coordinating the study
suggested that doctors should begin treat-
ment for high blood pressure with a diuret-
ic, and those patients already being treat-
ed with another medication should consider
switching to a thiazide-type diuretic or
adding diuretics to their existing regimens.

Diuretics are also more affordable to
patients who lack health insurance or pre-
scription medication coverage. They cost
6 to 10 cents per day, compared with a cost
of about $1 per day for ACE inhibitors.

Pharmaceutical science has come a long
way since physicians and herbalists used
mercury and other natural substances in
hit-or-miss ways to obtain diuretic effects.
And if the current studies are affirmed by
clinical practice, diuretics—those old stand-
bys from the 1950s—have even more to
contribute to health care than contempo-
rary medicine had expected. This may be
especially true in light of new guidelines
from the National Heart, Lung, and Blood
Institute that define some 46 million Amer-
icans as being “at risk”.
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