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CLINICAL REPORT

Drug fever caused by propofol in the intensive care unit
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Abstract Few studies have reported that fever is caused
by intravenous sedative drugs even though these agents are
widely used. We present a case of propofol-induced drug
fever. A 57-year-old woman underwent hepatic segmen-
tectomy. Although she was diagnosed with type I glyco-
gen storage disease when in her twenties, her liver function
was normal. As the operative hemorrhage was high, the
patient was transferred to the intensive care unit (ICU). Her
temperature at ICU admission was 35.8 °C, and sedation
with propofol and dexmedetomidine was initiated. Two
hours after admission to the ICU, the patient had a fever of
38-39.5 °C. Remittent fever persisted until day 5 after sur-
gery. Because of her persistent fever, pneumonia was sus-
pected and antibiotics were initiated on day 4 after surgery.
As the fever persisted after the initiation of antibiotics, drug
fever was suspected. On day 5 after surgery, propofol infu-
sion was discontinued and the patient was extubated. Her
temperature of 37.7 °C at the discontinuation of propofol
infusion, and rapidly decreased to 36.1 °C in the follow-
ing 3 h. Propofol-induced drug fever must be considered
in cases of fever of unknown origin when patients receive
propofol and appear inappropriately well for the degree of
fever that they have.
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Introduction

In critically ill patients, fever is a common symptom, and
the incidence of fever in the intensive care unit (ICU) is
26-70 % [1]. A previous study reported that 50 % of fever
in the ICU is the result of an infection and the remaining
half has causes other than infection [2]. Drug fever is well
known as one cause of non-infection-induced fever. The
drugs most commonly implicated in the ICU include anti-
biotics, anticonvulsants, and anti-arrhythmics [1]. On the
other hand, few studies have reported that fever is caused
by intravenous sedative drugs even though these agents are
widely used. However, propofol-induced drug fever has not
been reported previously. We present here a case of propo-
fol-induced drug fever.

Case report

A 57-year-old woman was diagnosed with type I gly-
cogen storage disease in her twenties. When she was
36 years old, she underwent lateral segmentectomy of the
liver for hepatocellular adenoma. A few months ago, mass
lesions were detected in the segments (S) 1 and 7 of the
liver. Therefore, hepatic segmentectomy (S1) and subseg-
mentectomy (S8) were planned. During the preoperative
examination, total bilirubin level, albumin level, and pro-
thrombin time (as percentage) were found to be 0.3 mg/
dl, 4.2 g/dl, and 103.4 %, respectively. The patient had no
ascites, her liver damage was grade A, and the indocyanine
green retention rate at 15 min was 8.6 %. Anesthesia was
induced with propofol (1 % propofol injection “Maruishi”;
Maruishi Pharmaceutical, Osaka, Japan, 100 mg), rocuro-
nium (40 mg), and fentanyl (100 pg), and was maintained
with sevoflurane, epidural anesthesia, and remifentanil. A
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prophylactic antibiotic (cefazolin) was used only during
surgery.

As the operative hemorrhage was high (1,730 ml), the
patient was transferred to the ICU under intubation. Her
temperature at ICU admission was 35.8 °C, and sedation
with propofol (1 % diprivan injection; AstraZeneca, Osaka,
Japan, 1.8 mg/kg/h) and dexmedetomidine (0.4 pwg/kg/h)
was initiated. Two hours after admission to the ICU, the
patient had a fever (temperature 38-39.5 °C) (Fig. 1). Four-
teen hours after ICU admission, the patient had an elevated
temperature of 39.3 °C and her white blood cell count and
C-reactive protein level were approximately 7,400/l and
2.9 mg/dl, respectively. Extubation was not performed
because of persistent fever, and propofol (1.1-2.6 mg/kg/h)
and dexmedetomidine (0.4-0.7 pg/kg/h) were adjusted
according to the degree of sedation. Analgesia was man-
aged with epidural anesthesia until day 4 of admission.
Remittent fever persisted until day 5 after surgery. During
this period, her white blood cell counts and C-reactive pro-
tein levels ranged from 8,600 to 9,600/l and from 2.2 to
4.2 mg/dl, respectively. However, her temperature increased
to 39.5 °C on day 3 after surgery, and although two sets
of blood cultures were collected, both were negative. Her
pulse was 76 beats/min at this time. A sputum culture was
performed. Gram staining revealed the presence of pneu-
mococcus on day 5 after surgery. Although chest radiogra-
phy detected pleural effusion, no signs of pneumonia were
observed. Although pleural fluid drainage was performed,
it was clear and yellow. Then, the pleural fluid culture was

negative. However, owing to the persistent fever, pneu-
monia was suspected and tazobactam sodium/piperacillin
sodium was initiated. On day 4 after surgery, the patient’s
procalcitonin level was 0.996 ng/ml. As the fever persisted
after the initiation of antibiotics, drug fever was suspected.
On day 5 after surgery, propofol infusion was discontin-
ued and the patient was extubated. Her temperature was
37.7 °C at the time of discontinuation of propofol infusion,
and it rapidly decreased to 36.1 °C in the following 3 h.
Although dexmedetomidine was continued until day 6 after
surgery, the patient showed no further signs of fever. Based
on the results for the sensitivity of the sputum culture, the
antibiotics were switched to oral potassium clavulanate/
amoxicillin. On the same day, the patient had a temperature
of 36.7 °C and was transferred to the general ward. On day
17 after surgery, she exhibited no signs of complication and
was discharged.

Discussion

Propofol and dexmedetomidine are widely used because
they are recommended for sedation in the ICU [3]. A lit-
erature search of PubMed and Ovid MEDLINE revealed
that propofol-induced drug fever has not been reported pre-
viously. There are no clear diagnostic guidelines for drug
fever, which tends to be a diagnosis of exclusion [4] and
is characterized by antipyresis after discontinuation of the
suspected drug [4, 5]. Our patient was diagnosed with drug
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Table 1 All drugs used for this
patient

Propofol
Dexmedetomidine

Levobupivacaine

Cefazolin

Tazobactam/Piperacillin

Potassium Canrenoate

Hydrocortisone

Dopamine

. Total parental nutrition
POD postoperative day

fever because we observed a rapid reduction in tempera-
ture after the discontinuation of propofol. In the previous
report regarding dexmedetomidine-induced drug fever, the
patient’s fever was alleviated within 1 h of the completion
of administration [5]. Dexmedetomidine could not have
been a causative agent in our case because it was admin-
istered continuously after extubation. Although hydrocor-
tisone was used as routine postoperative management at 7
AM on day 5, extubation was subsequently performed 7 h
after the bolus infusion. We did not suspect the other drugs,
because the timing of the discontinuation and the reduction
of the patient’s fever were not identical (Table 1).

In patients with drug fever, relative bradycardia is pre-
sent [4]. In addition, the patient often appears inappropri-
ately well for the degree of fever that they have [4]. Our
patient had a pulse rate of approximately 75 beats/min,
although her maximum temperature was 39.5 °C. Although
we might have diagnosed drug fever earlier if we had
understood the significance of these symptoms, dexmedeto-
midine and propofol both decrease heart rate. Therefore,
we think that it is difficult to recognize drug fever based on
relative bradycardia alone in sedative patients.

Based on their effects on the temperature regulatory
center, idiosyncratic drug reaction, allergic reaction, and
related drug administration are all considered causes of
drug fever [4, 5]. In our patient, although the propofol used
for anesthesia induction was not the same as the propofol
used for sedation, the fever might have developed after
the initiation of sedation consequent to sensitization dur-
ing anesthesia induction. In addition, her fever may have
been related to her glycogen storage disease as propofol
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Table 2 Alternation of the laboratory data

PODO POD1 POD3 POD5 PODG6
ALT (UN) 646 589 1316 454 329
AST (U/) 2405 2394 3395 288 154
CK (U/l) 236 692 375 139 89
Crn (mg/dl) 0.34 0.58 0.46 0.37 0.27
BUN (mg/dl) 14 26 29 30 31
BE (mmol/l) 7.1 10.3 8.1 32 6.1
Lactate (mmol/l)  12.0 5.5 4.0 4.8 3.8
Glucose (mg/dl) 141 147 223 194 224
POD postoperative day

is metabolized in the liver. However, there have been only
two previous reports about a relationship between propofol
and glycogen storage disease; arrhythmia and pancreatitis
occurred in each report [6, 7]. Malignant hyperthermia and
hyperthermia have also been reported in some types of gly-
cogen disease when the patients were under general anes-
thesia [8, 9]. However, the laboratory data in our case did
not reveal any serious metabolic disorders, such as malig-
nant hyperthermia or liver failure (Table 2). Nevertheless,
as we could not obtain the details regarding her previous
perioperative data from the lateral segmentectomy (when
she was 36 years old), any possible relationship remains
unclear.

Because a diagnosis of drug fever requires the exclusion
of other potential diagnoses, we had to consider other fac-
tors. First, we had to exclude infection. Given that pneu-
mococcus was detected in her sputum, it is possible that
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her fever might have been caused by pneumonia. However,
pneumonia was not detected after chest radiography, and
her fever did not decrease in the days after initiation of anti-
biotics. In addition, blood and pleural fluid cultures were
both negative and her surgical wound was clear. Although
remittent fever might be a sign of catheter-related blood-
stream infection, we used the same central venous catheter
until 12 days after surgery. In addition, we considered the
possibility that contaminated propofol induced sepsis with
high fever, although we excluded this possibility because
of her good general condition, negative blood culture, and
procalcitonin levels. Second, the influence of surgery: some
type of infection might improve on day 5 after surgery as
the natural course of ICU treatment. In fact, plasma inter-
leukin-6 level was 9.1 pg/ml (normal range is <4.0 pg/ml)
at 7 aM on day 5, although we suspected fever caused by a
cytokine storm. However, we also excluded this possibil-
ity, as her temperature rapidly decreased after discontinu-
ation of the propofol. Finally, a humidifier in the ventila-
tor circuit might have caused heat retention, as we used a
heated humidifier (set at 37.0 °C; MR850 Heated Humidi-
fier, Fisher & Paykel Healthcare Auckland, New Zealand).
However, a previous randomized study of patients during
spinal surgery reported that body temperature did not reach
37.0 °C in the patients who received a heated humidi-
fier, although it did maintain their body temperature [10].
Although that finding may not generalize to our case, as we
did not treat the patient in an operating suite, we excluded
the possible influence of the heated humidifier, as the
patient’s fever was higher than the heat retention in this
case. Therefore, we conclude that there was a high possibil-
ity of a drug fever in the present case.

Although the prognosis of drug fever after discontinu-
ation is good, it can cause prolonged hospitalization and
increase healthcare costs [4, 11]. In fact, our patient needed
longer mechanical ventilation.

In conclusion, propofol-induced drug fever must be con-
sidered in cases of fever of unknown origin when patients
receive propofol and appear inappropriately well for the
degree of fever that they have.
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