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We present a case of visual hallucina-

tions related to initiation of angiotensin-

converting enzyme inhibitor therapy. A

short review of the literature follows,

including a discussion of a proposed

mechanism.

Patient Description

A 70 year old woman complaining of

pain in her arm was examined one week

after having fractured her right radius.

She also reported that the previous day,

while eating lunch, she had suddenly

seen insects swarming in her soup and

running up her spoon and into her
mouth.

Two days previously she had begun

anti-hypertensive therapy with cilazapril,

2.5 mg a day. Her other medications

included omeprazole, 20 mg/day, that

she had been taking for 5 years for
esophagitis, and paracetamol and dipyr-

one, which she took as needed for the

pain in her arm since the fracture.

Eight years prior to this incident, the

patient was treated for a low grade

gastric lymphoma with a short course
of chemotherapy and radiotherapy; there

was no subsequent evidence of recur-

rence. No further history of illnesses,

medications, substance abuse or visual

hallucinations was elicited. Her blood

pressure was 140/80.

She continued to take cilazapril. On

repeat examination 2 weeks later, she

reported that the pain had lessened. She

also complained of periodically seeing a

fly roaming the periphery of her vision.

Due to the temporal relationship of the

visual hallucinations to the initiation of

cilazapril therapy, we sought to deter-

mine if this was a known side effect of

the drug.

Comment

Tarlow et al. [1] describe a case of vivid

visual hallucinations in an elderly wo-
man given quinapril for congestive heart

failure 2 weeks after having fractured her

hip [1]. The authors also cite three other

cases of visual hallucinations described

in the literature. The first involved a 73

year old man who was hospitalized with

pulmonary edema 2 months after a

myocardial infarction [1]. Enalapril ther-
apy resulted in visual hallucinations in

which the ward beds all vanished and

the entire staff appeared pregnant. No

hypotension occurred, and blood glu-

cose and electrolyte levels were normal.

The drug was discontinued and the

hallucinations resolved. Three weeks

later due to recurrent pulmonary edema,
therapy with captopril at a dose of 12.5

mg three times daily was commenced.

Within 24 hours his hallucinations re-

turned in the form of insects running up

and down the curtains. The hallucina-

tions resolved a day after captopril was

discontinued. The second case was a 64

year old man who developed heart
failure 3 weeks after a myocardial infarc-

tion. Initiation of captopril therapy at a

dosage of 12.5 mg three times daily

resulted in visual hallucinations, always

worse within 2 hours of taking captopril.

The drug was not discontinued owing to

a significant improvement in his heart

condition. The third case described

visual hallucinations after initiation of

quinapril in an elderly woman with

symptomatic congestive heart failure.

Another article [2] described confusion
and hallucinations in a 76 year old man

given captopril for severe heart failure.

Reduction in dosage did not help, but

intravenous naloxone completely re-

stored mental functioning. It was sug-

gested that captopril inhibited the

enzyme enkephalin dipeptidyl carboxy-

peptidase, thus enhancing opioid activ-
ity. Further reports in the literature of

hallucinations caused by enalapril or

captopril are scarce. None were found

implicating cilazapril.

Our patient experienced a visual

hallucination 2 days after initiation of

therapy with cilazapril. Do the five cases

described above, and ours, have some-
thing in common, apart from the fact

that all patients were on ACE-inhibitor

therapy? We propose the following

explanation: the substance directly re-

sponsible for the hallucinations in this

patient was an endogenous opioid, the

level of which was physiologically ele-

vated in response to the pain caused by
her fracture. It is known that the level of

endogenous opioids increases in re-

sponse to pain and other conditions,

including acute heart failure [3] that

necessitated the ACE-inhibitor therapy

ACE = angiotensin-converting enzyme

963IMAJ . Vol 3 . December 2001 ACE Inhibitors and Visual Hallucinations



in the cases described above. Therefore,

all six patients could have been in a

state of physiologically elevated opioid

levels when ACE inhibitor therapy was
initiated. ACE inhibitors, in turn, have

been shown to enhance opioid activity.

Biological studies have shown that ACE

inhibitors inhibit the peptidase respon-

sible for hydrolysis of the endogenous

opioid enkephalin [4], thus raising its

level. Exercise is another physiologic

state in which levels of endogenous
opioids are increased (beta-endorphin).

A further increase in beta-endorphin

levels was noted in healthy volunteers

when captopril treatment was added to

an exercise test [5]. Naloxone termi-

nated captopril-induced hallucinations

in one of the cases cited above [2]. An

additional case in which naloxone re-
versed hypotension caused by an over-

dose of captopril also points to

amplification of the opioid system by

the latter (reference available from

authors).

Based on these data, we suggest that

ACE inhibitors caused hallucinations by

triggering a further increase in endogen-

ous opioid levels in patients in whom

these levels were already physiologically

elevated. Indeed, it is interesting that

the intensity of the hallucinatory content
in our patient lessened with the easing

of the pain in her arm, despite the fact

that she continued to take cilazapril.

Cilazapril therapy was discontinued in

our patient. During the subsequent 10

days the fly's visits dwindled and then

ceased altogether.

The ages of the patients described

here may suggest an increased vulner-

ability of the elderly to this adverse
effect. Stress is often accepted as suffi-

cient explanation for mental symptoms

in the elderly. The above cases serve as a

reminder that concomitant drug therapy

should always be taken into account.

Finally, on a reflective note, it is our

impression that the clinical implications

of ACE inhibitor-enhanced opioid activ-
ity deserve further attention.
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Neonatal shigellosis is a very rare con-

dition. However, the complication rates

(such as sepsis and colonic perforation)

and mortality rates of this disease are

much higher than in older infants. The

clinical picture often mimics that of

other more frequent and severe condi-

tions such as necrotizing enterocolitis,

mid-gut volvulus, and intussusception.

In the nursery, it may spread to other

neonates or to members of the hospital

staff. An aggressive approach to diag-

nosis and therapy is essential in order to

achieve full recovery. Previous reports

have referred to individual cases and

small series, mostly from countries with

poor sanitary conditions [1]. We review

the current data on this severe infection

in the light of our own experience of two

recent cases of neonatal shigellosis.

Patient Descriptions

Case 1

A male term infant presented with

watery, mucoid-bloody stools on day 3

of life, but with no change in his
otherwise good general condition. He

was fed on a milk-based infant formula.

His mother and brother had diarrhea 2

weeks before the delivery, but no stool

cultures were obtained at that time.
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