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ABSTRACT

Introduction: Drug fever is a febrile reaction caused by 
initiation of one drug or varieties of drugs and often disap-
pears after cessation of the drug(s). Clinically, drug fever is 
frequently induced by antibiotics, anticonvulsants, and anti-
neoplastics. There are few previous reports about drug fever 
caused by imipenem/cilastatin.

Case Presentation: Here, we described a 66-year-old 
man undergoing the Ivor Lewis esophagectomy for esopha-
geal carcinoma, who developed drug fever. The patient had 
a high temperature with shivering after administration of 
imipenem/cilastatin for 7 days. Furthermore, his tempera-
ture came down after discontinuing imipenem/cilastatin 
and receiving steroids. Body temperature increased rapidly  
4 hours after intravenous readministration of imipenem/cilas-
tatin and rapidly decreased to normal after discontinuing imi-
penem/cilastatin and administering steroids.

Conclusion: Thorough history, blood tests, physical 
examination, and computed tomography (CT) did not reveal 
any evidence of fever. Drug fever caused by imipenem/cilas-
tatin was considered. We also present a review of relevant lit-
erature and provide a point of reference for the clinical diag-
nosis and therapy of patients with drug fever.

INTRODUCTION

Drug fever (DF) is a febrile reaction caused by initiation 
of one drug or varieties of drugs and often disappears after 
cessation of the drug(s). DF is mostly induced by antibiot-
ics, anticonvulsants, antineoplastics, immunoregulators, and 
other cardiac agents [Cunha 2007; Patel 2010; Vodovar 2012; 
Cunha 2013]. Amikacin, ofloxacin, rifampin, vancomycin, and 
sulfamethoxazole are relatively more frequent to induce DF 

[Vodovar 2012]. The possibility of DF should be considered 
in cases of unexplained fever without clear medical evidence 
of infection [Vodovar 2012]. We describe a case of DF caused 
by imipenem/cilastatin (Tienam), review relevant literature, 
and summarize the characteristics of DF. Informed consent 
was obtained from the patient for publication of the report.

CASE DESCRIPTION

On October 17, 2017, a 66-year-old man was admitted 
to the Department of Cardiothoracic Surgery, Changzheng 
Hospital, because of progressive dysphagia for 1 month. He 
had hypertension for the past 10 years, but his blood pressure 
was well controlled by oral valsartan. A definitive diagnosis 
of esophageal cancer was confirmed after careful physical 
examination, gastroscopy, and chest computed tomography 
(CT). On October 26, 2017, the patient was treated with 
the Ivor Lewis esophagectomy. The surgical technique was 
described simply as the following: after general anesthesia, 
the patient was placed supine with the right shoulder upward 
30 degrees. After ligating and dissecting the azygos vein, the 
esophagus was resected through a right fourth intercostal 
anterolateral incision. Gastric tube and intestinal feeding 
tube insertions were completed through an upper midline 
abdominal incision. Then, the gastric tube was delivered into 
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Figure 1. The detailed treatment process. “D1 (10/17)” and similar 
wording follow this type of meaning: “day 1 (October 17).” Likewise, 
items such as “(10/26)” and “(10/27-11/2)” follow this type of mean-
ing: “(October 26)” and “(October 27–November 2).” T, tempera-
ture; N%, neutrophils’ percentage; (-), negative; PCT, procalcitonin.
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the right thorax, and a circular stapled end-to-side esophago-
gastric anastomosis was fashioned in the upper mediastinum. 
Total lymphadenectomy was performed including lymph 
nodes along the bilateral recurrent nerves and those resected 
during standard lymphadenectomy. Seven days after surgery, 
he was still febrile, with a fluctuating temperature between 
37°C and 37.8°C. Thus, piperacillin/tazobactam combined 
with teicoplanin was administered. At 7 PM on November 
7, 2017, he developed intense shivering with fever (39.1°C), 
and the symptoms became progressively severe. The tem-
perature returned to normal after the central venous catheter 
was removed. On November 8, sputum culture was positive 
for Klebsiella pneumoniae. Then, sulperazone and teicoplanin 
combined with fluconazole were administered according to 
the results. His temperature was normal until 1:30 PM on 
November 14, when he had an acute febrile attack (39.6°C) 
accompanied by chills. After administration of chlorpheni-
ramine and continuous physical cooling, his temperature 
decreased. On November 16, we adjusted the anti-infection 
therapy to 1 g imipenem/cilastatin q8h + 2 g fosfomycin 
q12h. On November 18, we added 0.4 g moxifloxacin QD 
with imipenem/cilastatin owing to an adverse reaction to fos-
fomycin. He had a temperature of 39°C and an acute asthma 
attack on November 22. Finally, noninvasive ventilation was 
provided to improve ventilation, with promethazine injec-
tion. Finally, his symptoms improved and his temperature 
gradually lowered.

Because other examination did not indicate local infec-
tion, systemic infection, rheumatic disease, or other reasons 
for the fever, we considered DF. On November 23, with 
discontinuation of imipenem/cilastatin and moxifloxacin, 
adding 40 mg methylprednisolone QD for 3 days to con-
trol inflammation, we wanted to clarify whether it was DF 
or not by observing the symptoms, considering the general 
status, and conducting auxiliary examination. Linezolid 

was administered simultaneously because a sputum culture 
tested positive for Enterococcus faecium. His temperature 
was normal and all inflammatory markers were normal. 
On November 30, 1 g intravenous imipenem/cilastatin was 
administered according to the sputum culture results of K. 
pneumoniae that was sensitive to imipenem/cilastatin. After 
4 hours, his temperature reached 38°C with shivering. Fur-
thermore, his signs and symptoms rapidly progressed, and 
the temperature reached 39.5°C. So, we discontinued imi-
penem/cilastatin and linezolid. The patient recovered and 
had no fever for 2 weeks after his discharge. The detailed 
treatment process is shown in Figure 1. The important 
indices are shown in Figure 2.

DISCUSSION

Despite its frequent occurrence, DF is frequently ignored 
and misdiagnosed by clinicians [Fang 2016]. Most DF 
develops 7-10 days after drug administration, and tempera-
ture returns to normal after drug discontinuation within  
48 hours to 72 hours [Patel 2010; Cunha 2013]. Although the 
mechanisms of DF are still unknown, the most likely theo-
ries include hypersensitivity and immune-mediated reactions 
[Johnson 1996]. Other mechanisms include antibody–antigen 
complexes, drug effects on thermoregulation, and idiosyn-
cratic reactions [Linares 2011]. Based on previous reports, 
the diagnostic criteria for DF include the following [Young 
1982; Pleasants 1994]: (1) a temperature above 37.5°C; (2) 
no signs of infection after detailed examinations; (3) return of 
the temperature to normal after drug discontinuation within 
48 hours to 72 hours; (4) rapid increases in body temperature 
after administration of the drug (namely the drug provoca-
tion test (DPT) is positive); (5) exclusion of other possible 
causes of fever. It is still difficult to diagnose DF through the 

Figure 2. Trend of some important indices. Red arrow means meth-
ylprednisolone administration. Green arrow indicates 4 hours after 
administration of Tienam with temperature of 39.5°C and chills, so 
Tienam was discontinued and methylprednisolone injected. T, tempera-
ture; N%, neutrophils’ percentage. Figure 3. Imaging tests: (A), MRI; (B), CT; (C), gastrointestinal iodine 

contrast; (D), x-ray.
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aforementioned diagnostic criteria, especially when it over-
laps with the course of anti-infection therapy [Li 2015]. We 
have summarized some previous DF reports (Table). DF may 
be accompanied with chills, rash, pruritus, and other symp-
toms besides typical febrile characteristics. The percentage 
of neutrophils, CRP, and ESR can increase simultaneously. 
Because of the previous infection, the diagnosis of DF should 
be deliberative. The diagnosis is established after infection is 
ruled out. DF should be considered if medical examinations 
do not reveal the cause of fever, such as a history of previous 
infections and increments of WBC, CRP, and ESR. The diag-
nosis of DF is based on exclusion [Park 2011; Li 2015]. If nec-
essary, DPT should be performed after the patients have been 
informed of adverse effects that may occur during the test.

In spite of previous infection and inflammation, the 
patient recovered after the antibiotic treatment was 
adopted according to the sputum culture and auxiliary tests. 
CT, MRI, and gastrointestinal iodine contrast were used 
many times, but they did not find apparent causes of local 
or systemic infection (Figure 3). T-SPOT®.TB (Oxford 
Diagnostic Laboratories, Memphis, TN, USA) and immu-
nological test results were negative. A multidisciplinary 
discussion led to the possibility of DF; this possibility 
conformed with the exclusion criteria. In addition, chills, 
high temperature, and acute asthma were observed after 
administration of imipenem/cilastatin for 7 days. However, 
blood culture, routine blood test, and other indices were 
negative. The symptoms and temperature were relieved 

Previous Case Reports of Drug Fever Caused by Antibiotics*

Antibiotics Author Year Patients (Sex/Nos.) Primary Diseases Clinical Manifestations

Tigecycline Shao [Shao 2015] 2015 Male/62 Pneumonia

21 days later; T 39°C; with rash; WBC, ESR and 
CRP were elevated; other examination did not 
indicate any infection; general status was well; 
temperature reduced after discontinuation of 

tigecycline and use of DEX 2 mg QD for 3 days; 
inflammatory indices were normal in 3 days

Doxycycline Yuan [Yuan 2016] 2016 Female/48 Brucellosis

7 days later; T 38°C; WBC was normal; ESR and 
CRP were moderately elevated; other examina-
tion could not explain the reason; after doxycy-

cline discontinuation, temperature was reduced to 
normothermia after 24 hours

Piperacillin/tazobactam Park [Park 2011] 2011 Female/72 Infectious arthritis

2 weeks later; T 39°C; with rash; eosinophil count 
and CRP were mildly elevated; other tests were 
negative; after discontinuing the drug, tempera-

ture returned to normal; DPT was positive

Piperacillin/tazobactam Li [Li 2015] 2015 Female/36 Incision infection

3 days later; T 39°C; WBC, ESR and eosinophil 
count were elevated; other tests revealed no 
evidence of fever; the temperature returned 

to normal 4 days after piperacillin/tazobactam 
cessation

Piperacillin/tazobactam Linares [Linares 2011] 2011 Male/65 Tendon infection

13 days later; T 39°C; with shivering, rash, pruri-
tus; the temperature returned to normal 48 hours 
after the drug discontinuation; 4 days later, rash 

disappeared; DPT was positive

Teicoplanin Ochi [Ochi 2011] 2011 Male/38
MRSA infection on 

the LVAS

9 days later; T 38°C; WBC was dropped; CRP 
was mildly elevated; other tests did not find signs 
of the fever; with a decrease in plasma concen-
tration of teicoplanin, temperature returned to 

normal gradually after teicoplanin cessation

Ertapenem Naschitz [Naschitz 2011] 2011 Male/92
Pneumonia, 

Escherichia coli 
bacteriuria.

10 days later, T 39.2°C, WBC was 8200; CRP was 
6 mg/L; neutrophils were 66%; general state was 

good with no evidence of infection. After drug 
discontinuation, temperature returned to normal 

gradually during 24 hours

*T, temperature; DEX, dexamethasone; LVAS, left ventricular assist system.
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after discontinuing imipenem/cilastatin and administering 
methylprednisolone for 3 days.

Although the first sputum culture was sensitive K. pneu-
moniae, the patient did not have fever after discontinua-
tion of antibiotics. When K. pneumoniae was cultured for 
the second time, the patient had no discomfort and fever, 
although fever occurred after administration of Tienam and 
temperature decreased after discontinuation of the drug. If 
his fever were caused by K. pneumoniae, the patient’s symp-
toms would not improve, and fever would still be present 
after drug cessation. However, in our case, temperature 
returned to normal after drug cessation, and we injected 
40 mg methylprednisolone. This was consistent with DPT 
results, which confirmed DF caused by imipenem/cilas-
tatin. The patient never had any fever since discharge. 
Therefore, we believe the fever was caused by imipenem/
cilastatin, instead of K. pneumoniae.

Imipenem/cilastatin was the first carbapenem antibiotic 
approved by the FDA. The most common side effects include 
rash, diarrhea, nausea, vomiting, liver and kidney damage, and 
epilepsy, but fever is rare [Hornik 2013]. It has been reported 
that imipenem/cilastatin can cause psychiatric symptoms 
[Ninan 2016], eosinophilic pneumonia [Foong 2016] and 
white cell aplasia [Kalambokis 2005].

To the best of our knowledge, there are few reports of 
DF induced by imipenem/cilastatin. The body is more sensi-
tive to the drug in elderly patients who have taken different 
kinds of antibiotics [Shao 2015]. Hypersensitivity is consid-
ered to be a type III allergic reaction [Ochi 2011]. Before 
administration of imipenem/cilastatin, our patient received 
cefoxitin, piperacillin/tazobactam, sulperazone, teicoplanin, 
and fluconazole, all of which can produce some allergic fac-
tors and make him susceptible to DF.” Our patient had a 
high temperature with shivering after administration of 
imipenem/cilastatin for 7 days. Furthermore, his tempera-
ture came down after discontinuing imipenem/cilastatin and 
receiving steroids. Body temperature increased rapidly 4 
hours after intravenous readministration of imipenem/cilas-
tatin and rapidly decreased to normal after discontinuing 
imipenem/cilastatin and administering steroids. This is in 
line with the standard of DPT. Fever occurred rapidly after 
drug use again and was relieved after drug discontinuation 
within 48 hours to 72 hours. In addition, all inflammatory 
marker tests and imaging examinations did not show obvious 
infection. Therefore, our case is highly suspected to be DF 
caused by imipenem/cilastatin. Because of the short dura-
tion of Avelox and fosfomycin, DF induced by them may not 
be considered. In addition, because no fever developed with 
linezolid monotherapy, DF induced by linezolid was not 
taken into consideration, either.

In cases of DF, WBC, ESR, and CRP may be increased 
in different degrees. Moreover, rash, pruritus, and shivering 
may be seen in DF [Linares 2011]. In spite of that, especially 
because of DF overlapping with the duration of anti-infec-
tion therapy, DF should not be ignored by clinicians. Moni-
toring these inflammatory markers can help clinicians to 
confirm DF [Patel 2010; Yuan 2016]. When DF is suspected 
by clinicians, the drug should be discontinued. If necessary, 

a low dose of the drug can be administered to confirm the 
diagnosis. It is necessary to inform patients of the risk and 
prepare a first aid drug before taking DPT. A low-dose ste-
roid can facilitate inflammation recession, especially when 
the adverse reaction is severe and fatal [Shao 2015]. 

Our patient developed DF caused by imipenem/cilastatin. 
Although DF is not a serious complication, it may lead to 
unnecessary costs, prolonged hospitalization, and overuse of 
antibiotics, which results in the generation of drug-resistant 
bacteria [Vodovar 2012; Yuan 2016]. Though the diagnosis of 
DF is challenging, in cases of unexplained fever, especially in 
the absence of apparent infection, the diagnosis of DF should 
be considered.
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