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Ranitidine is a histamine-2 blocker commonly prescribed in PICUs for the
prophylaxis of gastrointestinal bleeding and stress ulcers. However, it can be
associated to central nervous system side effects, such as delirium, in adults.
We present the ﬁrst case of a child presenting delirium possibly caused by
anticholinergic toxidrome secondary to the use of ranitidine, resolving after
drug discontinuation. With this case report, we reinforce that a wide variety
of clinical conditions can trigger delirium and that the best therapeutic
approach is to minimize risk factors.

Upper gastrointestinal bleeding and
stress ulcers are recognized
complications in PICUs.1 Histamine-2
(H2) receptor antagonists (H2
blockers) are commonly prescribed as
prophylaxis,2 and ranitidine is 1 of the
most commonly used.3 Generally, these
drugs are well tolerated, but central
nervous system (CNS) side effects have
been reported.4 In adults, these effects
are less frequent with ranitidine
compared with other H2 blockers.
However, ranitidine is an
anticholinergic drug4–6 that has been
linked to anticholinergic toxidrome and
delirium in adults.7
We report the case of a child with
asthma admitted to the PICU for
bronchospasm, who presented delirium
possibly caused by anticholinergic
toxidrome secondary to ranitidine,
resolving after its discontinuation.
To the best of our knowledge, this is
the ﬁrst case reported in children.

CASE PRESENTATION
We followed the CARE guidelines for
case reports.8 A 7-year-old white girl
with asthma (34 kg) was admitted to
the emergency department and
transferred to the PICU after a 2-day

history of nasal congestion and cough,
without fever, that progressed to
dyspnea and the need for oxygen
therapy (Fig 1). She did not report
intercrisis treatment, previous
hospitalization, or previous or family
history of neurologic or psychiatric
disorders. She was hemodynamically
stable, had no neurologic abnormalities,
and presented with tachypnea, bilateral
expiratory wheezes, and a WoodDownes score to assess asthma severity
equal to 4, indicating a mild asthmatic
crisis. The Pediatric Risk of Mortality-2
score was 0.5%. Blood laboratory test
results were normal (Table 1), except
for a slight increase in C-reactive
protein (CRP). The hematocrit was at
the upper limit, which probably
reﬂected some degree of dehydration.
However, the patient did not require
intravenous ﬂuid administration.
A chest radiograph revealed
a retrocardiac opacity with pulmonary
atelectasis appearance.
Inhaled salbutamol (700 mg) every
3 hours and methylprednisolone
(2.0 mg/kg per day) were prescribed.
Intravenous ranitidine (4.0 mg/kg per
day, every 8 hours) was initiated for
upper gastrointestinal bleeding and
stress ulcer prophylaxis as part of the
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CASE REPORT

hospitalization protocol. The patient
evolved with improvement of the
respiratory symptoms, with
bronchospasm reduction and
weaning from the oxygen therapy.
However, about 30 hours after
admission, psychomotor agitation
was observed during ranitidine
administration, which resolved
spontaneously after the end of the
infusion. The patient presented a new
psychomotor agitation episode during
the sequential ranitidine dose
administration, becoming combative,
inattentive, and displaying
hallucinations and evident
disorganized thinking. She was
confused and shouted that the
nursing technician was attacking her
and was going to kill her. This
behavior was reported as atypical by
her sister. At that moment, she was in
ambient air but with normal oxygen
saturation. A provisional and possible
delirium diagnosis was made.
Applying the gold standard criteria
from the Diagnostic and Statistical
Manual of Mental Disorders, Fifth
Edition,9 we concluded that the
patient presented delirium. The
ranitidine infusion was discontinued,
and this drug was replaced by
omeprazole. Antipsychotics were not
administered. Some hours later, the
child returned to her baseline mental
status, and the condition was
resolved. There were no new
episodes. The next day she was
released to the ward and was
discharged 2 days later.

DISCUSSION
This is probably the ﬁrst report of
pediatric delirium associated with
ranitidine infusion. Delirium is
deﬁned in the Diagnostic and
Statistical Manual of Mental Disorders,
Fifth Edition as a disturbance of
attention and awareness that can no
longer be well explained by
preexisting or evolving dementia.
This disorder develops over a short
period, with a tendency to ﬂuctuate
throughout the day, and is a direct

FIGURE 1
A 7-year-old white girl with asthma with no intercrises treatment, previous hospitalization history, or
family neurologic and/or psychiatric disorders. DSM-5, Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition; ED, emergency department.

physiologic consequence of another
medical condition, substance
intoxication or withdrawal, exposure
to a toxin, or multiple etiologies.9
Thus, delirium may occur in different
scenarios,10 and it is crucial to
consider its diagnosis because it is
associated with high morbidity and
mortality.11
We hypothesized that the ranitidine
infusions triggered the episodes of
delirium. However, one of the great
challenges in health research is to
attribute causality between 2 events.

Classically, 9 conditions, known as
“Hill Criteria,” are required to deﬁne
a causal association: strength of
association, consistency, speciﬁcity,
temporality, biological gradient,
plausibility, coherence, experimental
evidence, and analogy.12,13 Although
no strength of association and no
experimental evidence are provided
in this case, some of the other Hill
Criteria are present and can be used
to support that hypothesis.
Consistency is reinforced by similar
reports in adults.7 Speciﬁcity is
observed (the supposed causal factor
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of ranitidine was followed by the
occurrence of the effect of delirium)
more than once. After switching to
omeprazole, the patient did not present
further episodes. Temporality is
a strong criterion because both delirium
episodes began during ranitidine
infusion, corroborating that the cause
preceded the onset of effect. Concerning
plausibility, coherence, and analogy, the
current state of knowledge reveals that
loss of cholinergic neuromodulation can
lead to cognitive and attentional
deﬁcits.14 Several studies indicate
anticholinergic drugs as risk factors
for delirium and the role of
anticholinergic burden in delirium
pathophysiology.5,14–17 Anticholinergic
toxidrome is described after exposure to
anticholinergic drugs, including H2
blockers,16,17 which antagonize
peripheral and central muscarinic
receptors, producing anticholinergic
toxoids. One CNS manifestation of these
drugs is delirium.15 Unfortunately, the
literature on anticholinergic toxidrome
and its relationship to delirium is
limited to adult populations, and, thus,
the magnitude of its occurrence in
childhood is still unknown.17 The fact
that many risk factors described in the
literature are lacking in this case gives
further support to the hypothesis of
a causal relationship between ranitidine
and delirium. Important predisposing
factors include the severity of the
underlying disease, male sex, visual and
hearing impairment, dehydration,
malnutrition, low albumin, and past
alcohol, substance, and/or cigarette
abuse or multiple psychoactive drugs.
In children, an age ,2 years and
preexisting developmental delay are
quoted in the literature as relevant
predisposing factors.6,10,18 Precipitating
factors include electrolyte imbalances,
metabolic disturbances, hypoxia, shock,
anemia, hypothermia or fever, severe
acute illness, surgery, physical restraints,
sedative hypnotics (such as
benzodiazepines), opioids, and
infections.6,10
Patient blood tests revealed normal
electrolytes, normal venous blood

TABLE 1 Laboratory Values at Admission to the PICU (and References)
Laboratory Result

Reference

16
48
365 000
11 900

12 to 16
36 to 48
150 000 to 550 000
4000 to 11 000

4.8
170
19
17
0.3
0.6
35
9.6
106
0.73
0.96
17.9
189
4.2
139

3.5 to 5.0
94 to 499
5 to 26
19 to 49
,0.5
0.1 to 0.7
11 to 36
8.8 to 10.7
98 to 107
0.2 to 0.8
,0.5
9 to 29
70 to 99
3.4 to 4.7
138 to 145

36.8
1.19
75

28 to 38
0.8 to 1.20
70 to 100

7.31
49
45
24.7
22.2
76
Negative

7.32 to 7.42
38 to 50
20 to 50
22 to 29
23.0 to +3.0
55 to 75
—

Complete blood count
Hemoglobin, g/dL
Hematocrit, % of g/dL
Platelets, per mm3
WBC count, per mm3
Blood chemistry
Albumin, g/dL
ALP, U/L
ALT, U/L
AST, U/L
Bilirubin direct, mg/dL
Bilirubin indirect, mg/dL
BUN, mg/dL
Calcium, mg/dL
Chlorine, mEq/L
Creatinine, mg/dL
CRP, mg/dL
GGT, U/L
Glucose, mg/dL
Potassium, mEq/L
Sodium, mEq/L
Coagulogram
APTTV, in
INR
Prothrombin activity, %
Venous blood gases
pH
PCO2, mm Hg
PO2, mm Hg
Bicarbonate, mmol/L
Base excess, mmol/L
SO2, %
Blood cultures

ALP, alkaline phosphatase; ALT, alanine aminotransferase; APTTV, activated partial thrombin time; AST, aspartate transaminase; BUN, blood urea nitrogen; GGT, g-glutamyl transpeptidase; INR, international normalized ratio; SO2, venous oxygen
saturation; WBC, white blood cell; —, not applicable.

gases, and normal hepatic and renal
function. At the time of the delirium
episode, oxygen saturation was 98%
in ambient air, and she did not return
to oxygen therapy at any time until
hospital discharge. The severity of the
acute illness was low, and the patient
did not require volumetric expansion
or vasoactive drugs. No sedative or
opioid drugs were prescribed, and the
patient needed no physical restraint.
Bacterial infection was excluded
because the patient had no history of
fever or hypothermia, presented
normal leukogram, negative blood
culture results, and no evidence of
pneumonia on physical examination
or on the chest radiograph. No clinical
signals of CNS infection were
detected, and a lumbar puncture was
not indicated. The slight increase in

CRP was attributed to the asthma
exacerbation.19
One can argue that other precipitating
factors, such as admission to the
PICU, the presence of invasive
devices, and multiple drug
therapy,6,10 were present and could
have contributed to the delirium
episodes. The patient had
a peripheral venous access and
received inhaled salbutamol and
methylprednisolone. Salbutamol can
stimulate the CNS, leading to anxiety,
insomnia, motor restlessness, and
delirium.20,21 Corticosteroids induce
both CNS side effects22 and stress
responses, so clinicians are
recommended to avoid steroids when
a potential delirium mindset ocurrs.6
We believe that these factors may
have contributed to elicit the delirium
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episodes, although the synchrony
between both episodes and the
ranitidine infusions was striking in
this case.
Prevention is the most effective way
to reduce delirium incidence.
Understanding the risk factors is
critical because they can, to some
extent, be controlled and managed.6
Key strategies include modiﬁcation of
environmental, iatrogenic, and
patient-related factors. Treatment
relies on the prevention of risk
factors, early diagnosis, clinical
monitoring, and, if possible,
resolution of the underlying
disease.23–25 Reserving
pharmacological treatment for when
nonpharmacological alternatives have
been exhausted is recommended in
the literature.25–27 We used no drugs
to treat the delirium episodes in
this case.

CONCLUSIONS
This case report suggests that
a widely prescribed drug in the PICU,
such as ranitidine, may induce
delirium episodes. The case also
reinforces that a great variety of
clinical conditions can trigger this
event. Therefore, clinicians must be
always alert for the presence of
predisposing factors and the need to
control precipitating factors for
delirium.
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ABBREVIATIONS
CNS: central nervous system
CRP: C-reactive protein
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