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Background: Hypothermia is a potentially fatal adverse effect of antipsychotic drug 
(APD) use. With only 69 cases described in the literature, the condition is considered rare.

Methods: We describe five new cases, in which we estimated the role of clozapine, 
haloperidol, olanzapine, penfluridol, risperidone, and zuclopentixol with the aid of two 
structured assessment tools.

Results: In addition to APD use, all five patients described by us had been exposed to 
one or more additional predisposing factors for hypothermia. Therefore, with the aid of 
the assessment tools, the causal role of APDs was considered “possible” in four cases of 
moderate hypothermia and “doubtful” in the remaining one of mild hypothermia.

Conclusion: Although the best way to detect APD-related hypothermia is measuring the 
body temperature for a duration of at least 7–10 days after the start (or a dose increase) 
of APDs, the use of assessment tools to identify additional predisposing factors for 
hypothermia and to thus establish their causal relationship with APD use would seem to be 
valuable for clinical decision-making (i.e., whether or not to discontinue APD use). Further 
research is needed to obtain reliable prevalence figures for APD-related hypothermia and 
its consequences, preferably in relation with physiological changes in body temperature.

Keywords: body temperature, neuroleptic, pharmacotherapy, psychosis, schizophrenia, side effect, 
thermoregulation

INTRODUCTION

Four homeless people died of exposure to cold in Portland, Oregon, during the first 10 days of 2017, 
after temperatures had unexpectedly dropped to −7°C (1). One of the victims was a 52-year-old 
woman diagnosed with schizophrenia who had lost her home a few months beforehand. She was 
found in a parking garage, mumbling and confused, and in the act of paradoxically undressing 
herself, a well-known symptom of lethal hypothermia (2). Paramedics were called to the scene, 
but nonetheless, the woman died within half an hour. Her fate resonated with the local community 
and drew attention to the need for care for the homeless. Although various obvious predisposing 
factors for hypothermia had been present (i.e., outdoor exposure to cold and inadequate clothing), 
an additional factor may well have been the use of antipsychotic drugs (APDs).

APD-related hypothermia was first described by Loughnane (3). Although its underlying 
pathophysiological mechanism is not entirely clear, peripheral vasodilatation and a failure of 
central thermoregulation seem to play a role (4). In spite of its potentially fatal consequences, 
APD-related hypothermia has received substantially less attention than its clinical counterpart, 
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APD-related hyperthermia, which has been described 
extensively in the context of malignant antipsychotic syndrome 
(5). For the purpose of a prior systematic review, we found 
no more than 57 original case descriptions of APD-related 
hypothermia, published over a time span of 50 years (i.e., 
1.1 cases per year; 6). From these cases, we inferred that the 
risk of APD-related hypothermia is highest during the week 
following the initiation—or a dose increase—of APDs, notably 
in combination with old age, exposure to cold, the adjuvant use 
of benzodiazepines, and/or (subclinical) hypothyroidism. On 
the basis of data from drug-monitoring agencies, we moreover 
inferred that the prevalence of APD-related hypothermia may 
well be 10 times higher than that suggested by the literature (6). 
The publication of seven additional papers over the past 2 years, 
collectively describing 12 new cases, indicates that awareness of 
this clinically relevant condition may finally be growing (7–13). 
To add to the burgeoning body of literature, we here describe five 
cases from our own clinical practice and highlight implications 
for clinical practice.

METHODS

All five patients presented here were under our treatment at 
Parnassia Psychiatric Institute (The Hague). Patients B and D 
provided written permission for publication of their cases. On 
behalf of patients A, C, and E, written permission was obtained 
from their respective family members, in accordance with Dutch 
national guidelines. In conformity with Sund-Levander et al. 
(14), we defined a normal body temperature for men (measured 
rectally) as 36.7–37.5°C and for women as 36.8–37.1°C. Following 
Khasawneh et al. (15), we defined hypothermia as a core body 
temperature of <35.0°C, mild hypothermia as 33–35°C, moderate 
hypothermia as 28–33°C, and severe hypothermia as <28°C 
(measured rectally). In all cases, a regular digital thermometer 
was used. To assess and quantify the causal role of APDs in the 
mediation of hypothermia, we used the Adverse Drug Reaction 
(ADR) Probability Scale (16). For calculating the mean number of 
predisposing factors for hypothermia, we used the methodology 
developed by Brevik and Farver (17).

RESULTS

Presentation of Cases
Patient A
Patient A was a 74-year-old, unmarried Dutch man, who resided 
in the nursing home that is part of our psychiatric hospital. 
He had been diagnosed years ago with schizophrenia. His 
medication consisted of a zuclopentixol depot of 200 mg/week, 
vitamin D, acetylsalicylic acid, pantoprazole, and simvastatin. 
By the time we saw him, he was also using doxycycline because 
he was feeling ill and had slightly elevated infection parameters. 
The sedimentation rate was 48 mm/h (N 2–20 mm/h), and the 
C-reactive protein was 19 mg/l (N 0–8 mg/l). Nonetheless, a focus 
for the infection could not be found. Patient A presented with a 
body temperature of 32.5°C (measured rectally) at our outpatient 

department after his depot had been administered earlier that 
day. At the time of administration, it had been 36.8°C (measured 
aurically). The physical examination showed a bradycardia of 58 
BPM but no other abnormalities. Patient A was diagnosed with 
moderate hypothermia, possibly due to the use of zuclopentixol. 
He was gradually rewarmed with warm blankets. His vital signs, 
which were being monitored, remained stable. After several 
hours, his body temperature normalized to 37.3°C. Although 
his hypothermia did not recur, the zuclopentixol depot was 
postponed and administered a week later. This time, the body 
temperature remained normal. However, during the subsequent 
2 years, our patient had three more episodes of hypothermia 
(with temperatures of 34.6°C, measured aurically, and 33.4°C 
and 32.4°C, measured rectally, respectively, once while using 
zuclopentixol, once while using haloperidol). On all occasions, 
he recovered after gradual rewarming.

Patient B
Patient B was a 27-year-old, unmarried, homeless French man, 
who experienced psychotic symptoms, probably in the context 
of schizophrenia. His antipsychotic medication consisted of a 
weekly penfluridol depot of 20 mg. Although he did not use 
any additional medication, he did use heroin and cannabis. 
He was referred to our psychiatric hospital with a body 
temperature of 32.0°C (measured rectally) after the police had 
found him wandering the streets. He had made a confused 
impression and had told the police officers that he had been 
sleeping outdoors the night before. The outside temperature 
that day had ranged from 11.3 to 18.4°C (mean, 15.1°C). The 
physical examination revealed a bradycardia of 47 BPM. The 
ECG showed pointed T-tops (which were probably idiopathic 
or due to hypokalemia) and signs of possible left-ventricle 
hypertrophy. His urine tested positive for heroin and cannabis. 
Patient B was diagnosed with moderate hypothermia, probably 
due to outdoor exposure to cold and the use of penfluridol (as 
well as heroin and cannabis). He was gradually rewarmed, and 
his vital signs were being monitored. Within a few hours, his 
body temperature normalized to 35.6°C. The penfluridol was 
discontinued. Since patient B refused to use APDs any longer, 
a period of 18 months elapsed before he could be persuaded to 
switch to haloperidol 3 mg/day. After that, he experienced no 
more episodes of hypothermia.

Patient C
Patient C was a 77-year-old, unmarried Dutch woman, who lived 
in the same nursing home as patient A. She had been diagnosed 
with a schizoaffective disorder and was treated with haloperidol 
0.5 mg twice a day and lorazepam 8.5 mg/day. She had a 
history of transient ischemic attacks, cerebrovascular accidents, 
immobility, and subclinical hypothyroidism. She presented with 
a body temperature of 33.4°C (measured rectally). Her behavior 
was unaltered, there were no signs of illness, and her intake of 
food and drinks was normal. On that summer’s day, the weather 
had been warm, sunny, and dry but chilly at night (with a mean 
night temperature of 16.3°C). The physical examination revealed 
no additional abnormalities. Blood tests showed only signs of her 
subclinical hypothyroidism. Patient C was diagnosed with mild 
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hypothermia, possibly due to the use of haloperidol. She was put 
to bed with warm blankets. However, the following morning, 
her temperature dropped even further to 32.8°C. She was once 
again rewarmed with the aid of warm blankets. Her vital signs 
were monitored, and this time her body temperature stabilized 
within a few hours. The haloperidol was continued, and, from 
then onwards, her body temperature was monitored closely. 
Four months later, while still on haloperidol, she developed 
a moderate hypothermia of 32.3°C (measured rectally). After 
gradual rewarming, her body temperature normalized to 36.7°C. 
One month later, patient C died, probably due to circulatory 
insufficiency in the context of dehydration, developed during a 
state of lethal catatonia.

Patient D
Patient D was a 65-year-old, divorced Hindustani-Surinamese 
man, who had been admitted to our psychiatric hospital for 9 
months because of a psychotic relapse. He had previously been 
diagnosed with schizophrenia and was being treated with a 
haloperidol depot. Owing to severe extrapyramidal side effects, 
the haloperidol was switched to clozapine 50 mg/day. As his 
psychotic symptoms remained unaltered and the clozapine 
plasma level was 0.33 mg/l (N 0.35–0.80 mg/l), the dose was 
increased to 62.5 mg/day. Five days later, he presented with 
a Glasgow Coma Score of 6 (N 15) and a body temperature of 
33.2°C (measured rectally). The physical examination showed 
a dry, flaky skin, and reduced skin turgor; there were no other 
abnormalities. Patient D had suffered from hypothyroidism in 
the past, but his hormone levels had been adequately restored 
with the aid of levothyroxine 0.025 mg/day. He was diagnosed 
with mild hypothermia, possibly due to the use of clozapine, and 
referred to a somatic hospital. There, a clozapine intoxication 
was excluded, and he was gradually rewarmed until his body 
temperature and consciousness had normalized. The clozapine 
was discontinued. With his psychotic symptoms untreated, 
patient D was unable to return to his home. As a consequence, 
he was referred to the nursing home of our psychiatric hospital. 
Four months later, he was diagnosed with active neurolues (i.e., 
neurosyphilis or tertiary syphilis), for which he was treated with 
benzathine benzylpenicillin. Because his psychotic symptoms did 
not subside, olanzapine 2.5 mg/day was added. The hypothermia 
did not recur.

Patient E
Patient E was a 59-year-old, married Dutch woman, who had 
resided for several years in the long-stay department of our 
psychiatric hospital. She had been diagnosed with a schizoaffective 
disorder. Owing to prior therapy resistance, she was treated with 
a combination of clozapine, risperidone, and olanzapine. The 
dosage of the risperidone was 9 mg/day (the other dosages are 
unknown). In addition, she also used lorazepam 7.5 mg/day. 
Because of a manic-psychotic relapse, the dose of risperidone 
was increased to 12 mg/day. Ten days later, she presented with 
a body temperature of 34.0°C (measured rectally). Her behavior 
was uncontrollable, and she was continually undressing. 
Although her intake of food and drinks had been adequate, she 
also suffered from mild renal failure, with a serum creatinine of 
166 μmol/l (N 50–95 μmol/l) and a renal clearance of 27 ml/min 
(N > 52 ml/min). Despite a thrombocyte count of 24 × 109/l (N 
150–400 × 109/l), there were no clinical signs of coagulopathy. 
Patient E was diagnosed with mild hypothermia, probably due 
to her unusual combination of APDs (especially the recent dose 
increase in risperidon) and her recurring state of undress. She 
was gradually rewarmed with the aid of warm blankets and 
warm drinks, under strict monitoring of her vital signs. The 
following day, clozapine and olanzapine were discontinued. 
Because the hypothermia persisted, 4 days later, the dosage of the 
risperidone was lowered to 6 mg/day. Additionally, amoxicillin/
clavulanic acid was started in a dosage of 625 mg twice a day 
because of increased infection parameters [leukocyte count 
11.4 × 109/l (N 4.0–10.0 × 109/l), neutrophil count 10.49 × 109/l 
(N 1.5–7.5 × 109/l), C-reactive protein 130 mg/l (N 0–8 mg/l)] 
in the absence of any clinical signs of infection. On day 6, her 
temperature normalized to 36.4°C, and the thrombocyte count 
also normalized. The antipsychotic treatment was continued 
with a combination of olanzapine 10 mg and aripiprazole 10 mg/
day. Although hypothermia did not recur, patient E died three 
and a half years later, due to renal insufficiency.

Summary and Analysis of the Case Series
All five patients described by us had been exposed to APDs, as well 
as to one or more additional predisposing factors for hypothermia 
(Table 1). With the aid of the methodology developed by Brevik 
and Farver (17), we calculated that the mean number of these 

TABLE 1 | Degrees of hypothermia and analysis of predisposing factors.

Patient Minimum body temperature (degree of 
hypothermia)

Type of antipsychotic Number of additional predisposing 
factors (characterization)*

A 32.5°C (moderate) Zuclopentixol 2 (PAH, MD)
B 32.0°C (moderate) Penfluridol 2 (PAH, M)
C 32.3°C (moderate) Haloperidol 4 (PAH, CNS, MD, M)
D 33.2°C (moderate) Clozapine 2 (PAH, MD)
E 33.5°C (mild) Risperidone

Clozapine
Olanzapine

3 (PAH, M, O)

Mean: 2.6 (range 2–4)

*PAH, Primary Accidental Hypothermia; CNS, Central Nervous System; MD, Metabolic Disorder; M, Medication; O, other.
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factors was 2.6 (range, 2–4). The most prevalent factors were 
advanced age (60%) and (subclinical) hypothyroidism (40%). As 
quantified in accordance with the Adverse Drug Reaction (ADR) 
Probability Scale (16), in one case, there was a doubtful, and in 
four cases, a possible adverse drug-related event (Table 2).

DISCUSSION

Contrary to the woman in Portland, none of our five patients 
died—at least not during a phase of hypothermia. This may 
well be due to the fact that none of them had been exposed 
to freezing, but perhaps also to the fact that they had all been 
under regular care, and that even patient B, the homeless man 
who had slept outside, had been detected in time by the police 
and referred to our hospital. Since systematic studies are lacking, 
the actual prevalence of APD-related hypothermia is unknown, 
as is the proportion of fatal outcomes. With APD use ranging 
worldwide from 3.2/1,000 in Colombia to 78.2/1,000 in Taiwan 
(18), the impact of ensuing hypothermia on global health 
must be substantial. In the present case series, we describe 
hypothermia in the context of clozapine, haloperidol, olanzapine, 
penfluridol, risperidone, and zuclopentixol use. A recent review 
by our group showed that APD-related hypothermia had 
been described before in the context of haloperidol (13 cases), 
clozapine (3 cases), risperidone (10 cases), and olanzapine (13 
cases) use (6). As far as we know, there are no earlier publications 
of this type on penfluridol and zuclopentixol. Given the fact 
that undertreatment of psychosis has its own adverse effects on 
mental and physical health, quality of life, and mortality (19), the 
solution would not seem to lie in withholding psychotic patients 
from treatment with APDs, but rather in proper monitoring of 
the body temperature. This should be done for a duration of at 
least 7–10 days after starting with an APD or a dose increase (6), 
although some authors argue that several weeks would be even 
better, since hypothermia has also been described after two or 
more weeks (20, 21). That said, our case series indicates that even 
in the absence of any dose alterations, APD use may be a risk 
factor for hypothermia. This finding is all the more pressing, since 
individuals with psychosis are at risk for hypothermia anyway due 

to a lower mean baseline temperature and—if present—poverty 
and/or homelessness, which have also been established as risk 
factors (22–25). Although treatment of hypothermia is relatively 
easy and cheap (26), prevention would seem to be the solution 
worth striving for. If it has already set in, the goal must be early 
detection and treatment, preferably aided by an assessment of the 
causal role of APDs.

The body temperature should preferably be measured with the 
aid of a hypothermia thermometer. When frequent monitoring 
is not feasible, the method developed by Brevik and Farver (17) 
may be helpful to identify patients with an elevated risk of APD-
related hypothermia. This method allows for a quick inventory of 
predisposing factors and a global impression of the severity of the 
ensuing risk. Still, the decision whether to continue or discontinue 
an APD may prove difficult. In clinical practice, this needs to be 
assessed in the light of the severity of the psychotic symptoms 
that might recur. Usually, cases of APD-related hypothermia 
tend to resolve—after proper monitoring and treatment—within 
24–48 h. After that, only few patients tend to experience another 
episode of hypothermia, even after continuing the original APD 
or switching to another type (6). To facilitate the decision-making 
process, a structured assessment tool such as the ADR Probability 
Scale (16) may be of use, which gives an estimate of the causal 
role of APDs in the presence of other predisposing factors for 
hypothermia. If APD use was the only predisposing factor, and 
the causal role “possible,” “probable,” or “definitive” (Table 2), 
we recommend to stop or lower the dose during rewarming. If 
this is not possible, we advise to continue the APD under strict 
monitoring of the temperature and other vital functions. Finally, 
we recommend to review the APD treatment regimen an sich 
(e.g., proper dosage and—if possible—monotherapy). As may 
have been the case with our patient E, polypharmacy may add to 
the risk of APD-related hypothermia. After normalization of the 
temperature, there would seem to be no strict contraindications 
for reintroducing the same APD, even in its initial dose, as 
long as proper attention for additional predisposing factors for 
hypothermia is guaranteed (6).

CONCLUSIONS

With the five new cases of APD-related hypothermia here 
described, we add to the burgeoning literature on this 
underreported and still poorly understood side effect. Moreover, 
as far as we know, this is the first description of hypothermia in the 
context of penfluridol and zuclopentixol. To prevent severe APD-
related hypothermia and detect it at an early stage, we recommend 
to measure the body temperature for a duration of 7–10 days 
after starting—or increasing the dose of—APDs. When this is 
not possible, we recommend to estimate the risk of hypothermia 
while also considering the role of additional predisposing factors. 
In cases of established hypothermia, we recommend to estimate 
the causal role of APDs with the aid of a structured assessment 
tool, such as the Naranjo Adverse Drug Reaction Probability 
Scale, and use the outcome to guide clinical decision-making (i.e., 
whether to continue or discontinue this specific APD).

TABLE 2 | Patient scores on the Naranjo Adverse Drug Reaction Probability 
Scale.

Patient 
(sex, age)

Score per episode of 
hypothermia*

Medication

A (M, 74 years) 4 Zuclopentixol
B (M, 27 years) 0 Penfluridol
C (F, 77 years) 4 Haloperidol
D (M, 65 years) 3 Clozapine
E (F, 59 years) 3

0
0

Risperidone
Clozapine
Olanzapine

*Scoring legend:
>9 = definitive adverse drug reaction.
5 to 8 = probable adverse drug reaction.
1 to 4 = possible adverse drug reaction.
0 = doubtful adverse drug reaction.
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LIMITATIONS

Our knowledge of APD-related hypothermia is still limited, as 
is our knowledge of the prevalence of idiopathic hypothermia in 
the general population. As a consequence, a reliable estimation of 
the relative risk of hypothermia due to APD use is hard to make.
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