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Enalapril maleate is an orally active angiotensin-convert­
ing enzyme inhibitor. It lowers peripheral vascular resis­
tance without causing an increase in heart rate. Enalapril 
administered in doses o f 10 to 40  mg/d is effective in 
lowering blood pressure in all grades o f essential and 
renovascular hypertension. In patients with severe con­
gestive heart failure that is resistant to conventional ther­
apy, enalapril appears to be well tolerated, with few 
serious adverse effects reported.1

The most frequently reported side effects during 
dinical trials with enalapril include headache, dizziness, 
fatigue, diarrhea, nausea, rash, cough, hypotension, and 
angioneurotic edema. The majority o f these effects were 
mild, transient, and probably unrelated to treatment as 
they were seen with similar frequencies in patients receiv­
ing placebo. Serious adverse effects with enalapril have 
been rare. Reversible deterioration o f renal function has 
been reported in a few patients and appears more fre­
quently if hydrochlorothiazide is given concurrently with 
enalapril.1

Elevation o f liver enzymes has been reported in a 
few patients,1 but a definite causal relationship to enala­
pril therapy has rarely been established.2-3

We describe a patient in whom cholestatic-like dis­
turbances o f liver function tests were detected shordy 
after initiating therapy with enalapril. W e confirmed this 
by testing the immunosensitivity o f  the patient to the 
drug.

Case Report
A 59-year-old female patient, who had been diagnosed 
previously as suffering from hypertension, was found to
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be noncompliant with her drug therapy and her blood 
pressure follow-up. Apart from hypertension, she was in 
good health. She recently appeared in our clinic for a 
routine examination, and was found to have an elevated 
blood pressure o f 200/105 mm H g in repeated measure­
ments. Her physical examination revealed no other 
pathological findings.

We recommended treatment with enalapril, 20  mg 
once daily. She was seen 2 months later, and her blood 
pressure was found to be 180/90 mm Hg.

Laboratory tests showed a raised alkaline phos­
phatase o f 305 IU  (normal being up to 210  IU ) and a 
raised serum gamma-glutamyl transpeptidase o f 95 IU/L 
(normal up to 25 IU/L). Scrum levels o f  proteins, bili­
rubin and glutamic-oxaloacetic transaminase (GOT) 
were normal. The erythrocyte sedimentation rate was 42 
mm in the 1st hour, and a complete blood count was 
normal. Serum antinuclear factor was not found, and the 
latex test was negative. Serum Australia antigen was not 
found, nor were antibodies to smooth muscle, mi- 
crosomes, or mitochondria. A technetium scan o f the 
liver and spleen was normal. An ultrasound examination 
o f the gallbladder, pancreas, and bile ducts was normal. 
Macrophage migration inhibition factor in the patient’s 
blood in the presence o f enalapril was positive. We also 
found serum immunoglobulin E  antibodies to enalapril 
in the patient’s serum by finding degranulation o f baso­
phil cells in the presence o f enalapril. (Livni et al4 have 
described the immunologic laboratory tests.) In the light 
o f the laboratory tests, we decided to cease enalapril 
therapy in our patient. Two months later her blood 
pressure was found to be 140/80 mm Hg, and the serum 
levels o f alkaline phosphatase and gamma glutamyl trans­
peptidase reverted to normal.

Discussion
In the case described we found disturbed liver function 
test o f a cholestatic nature (raised serum alkaline phos-
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phatase and gamma glutamyl transpeptidase), which ap­
peared shortly after initiating therapy with enalapril. 
Further investigation ruled out the presence o f gall­
stones, primary biliary cirrhosis, or tumors o f  the gall­
bladder, pancreas, or liver. The disappearance o f the 
cholestatic signs after the discontinuation o f  enalapril, as 
well as the laboratory tests that proved immunologic 
sensitization o f  the humoral and cellular systems to enal­
april, clearly indicated that the drug enalapril was the 
cause o f  impaired liver function tests in this case.

Because o f  the positive immunologic tests and the 
normal blood pressure o f  the patient after the cessation o f 
treatment, we found it unnecessary to reinitiate enalapril 
therapy for the purpose o f  causing a recurrence o f im­
paired liver function.

Drug-induced hepatoxicity can resemble any form 
o f chronic or acute liver dysfunction, including hepato­
cellular necrosis, cholestasis, and a combination o f the 
two. The liver is particularly susceptible to drug-induced 
injury because o f  its blood supply and its role in drug 
metabolism and biotransformation.5- 8

Cholestasis secondary to drugs can cause a dilemma 
in the differential diagnosis o f  jaundice. According to one 
study,9 drug hcpatotoxicity may be a factor in 2%  to 5% 
o f jaundiced patients. In the elderly this figure may be as 
high as 2 0 % .10

Drugs rarely seem to cause damage by direct action 
on the liver cells, and two other mechanisms arc probably 
involved. The first is mediated by metabolite-related sub­
stances, which combine covalently with cell proteins. The 
second is by the development o f an immunologic reac­
tion to the drug, which renders a constituent o f  the liver 
cell antigenic. In the case o f  some drugs, such as parac­
etamol (acetaminophen), the metabolite-related injury 
seems particularly important. In others, for instance, 
halothane, the immunologic reaction may be predomi­
nant.7

Drug-induced cholestasis is usually due to an alter­
ation in the liver’s ability to secrete bile. Almost all classes

o f  medications include agents that may cause cholestasis 
but the mechanisms o f action may differ. For example 
cholestasis may be caused by a change in the chemical and 
physical properties o f  the hepatocytic membranes as 
with estrogens, or by an associated allergic or autoim­
mune attachment to the hepatocyte or the microscopic 
bile ducts, as with phenothiazincs and related antipsy­
chotic agents, or by a sclerosing cholangitis of the inter­
mediate and large bile ducts, as with intra-arterial infu­
sion o f floxuridine.6

After the description o f our case, enalapril must be 
added to the list o f  drugs that may cause cholestatic-like 
impaired liver function tests in those patients ingesting 
the drug. Any patient developing impaired liver function 
tests while being treated with this drug would be well 
advised to cease taking enalapril as a first step in eluci­
dating the cause o f this impairment.
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