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Possible Cefcapene Pivoxil- or Clarithromycin-Induced Severe 
Hyperglycemia in a Patient With Type 2 Diabetes: 

A Case Report

Yoji Miyoshia, b

Abstract

There are various reasons for the deterioration of glycemic control 
observed in patients with diabetes, one of which is drug-induced 
hyperglycemia. Antibiotics, especially the fluoroquinolones, have 
been reported to be associated with glucose disturbances. However, 
induction of hyperglycemia by cephem or macrolide antibiotics has 
rarely, if ever, been reported. Here, we report the case of possible 
antibiotics-induced severe hyperglycemia in a patient with type 2 
diabetes. A 67-year-old Japanese diabetic man, who was not using 
oral hypoglycemic agents or insulin but whose condition was con-
trolled with diet and exercise, presented at an otolaryngology clinic 
with nasal discharge and rhinorrhea. His glycosylated hemoglobin 
(HbA1c) level had been stable at 6.6-7.2% for several years. He 
was diagnosed with acute sinusitis and given an oral cephem anti-
biotic, cefcapene pivoxil, for 1 week. His otolaryngeal symptoms 
were slight and disappeared soon. Thereafter, therapy was switched 
to a macrolide antibiotic, clarithromycin, for 3 weeks. Twenty-five 
days after the initiation of antibiotic therapy, severe hyperglycemia 
was pointed out; his random serum glucose and HbA1c levels were 
29.4 mmol/L and 10.6%, respectively. The patient required insu-
lin and oral hypoglycemic agent therapy. The Naranjo probability 
scale suggests that the relationship between the administration of 
cefcapene pivoxil or clarithromycin and the patient’s severe hyper-
glycemia might be possible. To the best of our knowledge, there has 
been no previous report of a deterioration in glycemic control in a 
patient with diabetes administered a cephem (cefcapene pivoxil) 
or macrolide (clarithromycin) antibiotic. Considering the global 
prescription of cephem and macrolide antibiotics, awareness of the 
fact that some patients are at high risk for impaired glucose toler-
ance is important when prescribing antibiotics. Further studies are 
warranted to determine the incidence rate of hyperglycemia among 

patients with diabetes who are administered cephem and macrolide 
antibiotics.
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Introduction

Various factors can cause the sudden deterioration of gly-
cemic control in patients with diabetes, one of which is 
drug-induced hyperglycemia [1]. Antibiotics, especially the 
fluoroquinolones, have been reported to be associated with 
alterations in glycemic control among patients with diabetes 
as well as those without diabetes [2-5]. However, cephem or 
macrolide antibiotics have rarely, if ever, been reported to 
induce hyperglycemia.

We herein report the case of a patient with diabetes who 
developed severe hyperglycemia following treatment with a 
cephem antibiotic, cefcapene pivoxil hydrochloride (CFPN-
PI), and a macrolide antibiotic, clarithromycin (CAM), for 
acute sinusitis.

 
Case Report

The patient was a 67-year-old Japanese man with diabetes 
and hypertension (height, 172 cm; weight, 66 kg). He also 
had a history of coronary artery disease as he had suffered a 
myocardial infarction and undergone percutaneous coronary 
intervention 5 years previously. His medications included 
enalapril maleate 2.5 mg/day (an ACE inhibitor), ticlopidine 
hydrochloride 100 mg twice daily (an anticoagulant), and re-
bamipide 100 mg twice daily (a stomachic). His cardiac func-
tion was stable and he had not felt any cardiac symptoms for 
several years. Although he had diabetes, he had never taken 
any medications for diabetes, but instead had controlled his 
condition with diet and exercise. Over the past several years, 
his random serum glucose levels were between 5.83 and 9.66 
mmol/L, and his glycosylated hemoglobin (HbA1c, NGSP) 
level had been stable at 6.6-7.2% (Fig. 1).

In December 2010, the patient presented at an otolar-
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yngology clinic with symptoms of nasal discharge and rhi-
norrhea. He was diagnosed with acute sinusitis and admin-
istered oral CFPN-PI on December 20, 2010. Although his 
otolaryngeal symptoms were slight and disappeared a few 
days after taking CFPN-PI, he was switched to CAM on De-
cember 27, 2010, when he experienced a sudden onset of 
thirst and pollakiuria. Eighteen days later (on January 14, 
2011), he was diagnosed with hyperglycemia and referred 
to our endocrinology clinic for an evaluation of the sudden 
deterioration in serum glucose levels. At this point, his ran-
dom serum glucose level was 29.4 mmol/L and his HbA1c 
level was 10.6%. Other laboratory findings were as follows: 
blood urea nitrogen, 4.2 mmol/L (reference, 2.9 - 7.1); serum 
creatinine, 73.3 μmol/L (reference, 54.0 - 92.0); plasma beta-
hydroxybutyric acid, 97 μmol/L (reference, < 76); random 
serum C-peptide, 0.80 nmol/L. An anti-glutamic acid decar-
boxylase antibody test was negative. His serum C-reactive 
protein (CRP) level and white blood cell (WBC) count were 
less than 0.48 nmol/L (reference, < 2.86) and 4.63 × 109/L 
(reference, 3.3 - 9.0), respectively. Although the patient’s si-
nusitis symptoms had disappeared a few days after the initia-
tion of antibiotic therapy, his serum glucose readings ranged 

from 22.2 to 27.8 mmol/L. Thus, the patient required insulin 
and oral hypoglycemic agents (Fig. 1).

Discussion
  
It is common to encounter cases of deterioration of glyce-
mic control among patients with type 2 diabetes. Although 
CFPN-PI or CAM might be considered a possible cause, the 
other factors also should be taken into consideration. Various 
factors affect glycemic control, including deteriorations in 
the living environment of the surrounding area, other diseas-
es, physical stress induced by infection [6, 7], and drugs [1].

In our case, no changes in the patient’s living environ-
ment had occurred at that point in time. He had no pertinent 
history of alcohol or tobacco use. He drank Japanese tea, but 
not sweet beverages, eliminating the possibility of soft-drink 
ketosis. Extensive investigations confirmed that no diseases 
of the liver, pancreas, or gastrointestinal system were present 
(data not shown). The stress by infection is a known cause 
of hyperglycemia [6, 7]. However, the patient’s otolaryngeal 
symptoms were slight, and they improved rapidly a few days 
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Figure 1. Clinical course. On December 20, 2010, the patient was administered an oral antibiotic, cefcapene pivoxil hy-
drochloride (CFPN-PI) 100 mg 3 times a day for 1 week. One week later, he was switched to clarithromycin (CAM) 200 
mg/day for 3 weeks (arrow). His glycosylated hemoglobin (HbA1c, NGSP) level deteriorated from 7.0% on November 
19, 2010, to 10.6% on January 14, 2011. Subcutaneous administration of insulin aspart was initiated at a dose of 5 units 
before every meal on January 28, 2011. Thereafter, his HbA1c level was markedly improved. The dose of insulin was 
decreased and the oral hypoglycemic agents (metformin 500 mg/day and sitagliptin 25 mg/day) were administered. 
In August 2012, his HbA1c level was 6.3% without insulin and metformin. No deterioration in glycemic control was 
observed at the 2-year follow-up visit.
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after CFPN-PI administration. About 3 weeks after the im-
provement of symptoms, severe hyperglycemia was recog-
nized (on January 14, 2011), when markers of inflammation 
(CRP and WBC) were within normal limits. Thus, it is un-
likely that a stress-induced phenomenon led to the marked 
hyperglycemia observed in our patient. Drug-induced hyper-
glycemia thus remains a possibility [1]. Disorders of glucose 
metabolism have been associated with a number of drugs, 
including antibiotics, corticosteroids, and antipsychotic 
agents. Our patient’s medications (enalapril, ticlopidine, 
and rebamipide) are unlikely to inhibit glucose homeostasis 
because the patient had been taking these medications on a 
regular basis for several years prior to his developing severe 
hyperglycemia.

Antibiotics, especially fluoroquinolones (gatifloxacin, 
levofloxacin, etc), have been reported to cause abnormalities 
in blood glucose homeostasis, such as hypoglycemia and hy-
perglycemia [2-5, 8]. In vitro studies showed that some fluo-
roquinolones can block ATP-sensitive potassium channels 
of pancreatic β-cells and stimulate insulin secretion, leading 
to hypoglycemia [9, 10]. On the other hand, Yamada et al. 
showed that chronic treatment with gatifloxacin decreases 
islet insulin content by inhibiting insulin biosynthesis [11]. 
Ishiwata et al. showed that levofloxacin [8] and gatifloxacin 
[12] associated histamine releases can lead to increased se-
rum epinephrine concentrations and hyperglycemia in rats. 
These findings suggest that fluoroquinolones can induce 
hyperglycemia by several mechanisms. Thus, the accurate 
mechanisms by which antibiotics induce hyperglycemia re-
main to be determined. Considering the worldwide prescrip-
tion of CFPN-PI and CAM, it may be prudent to use these 
antibiotics with caution in patients with diabetes.

Our patient’s clinical course was characteristic. A few 
days after the initiation of antibiotic therapy, the patient’s 
otolaryngeal symptoms disappeared, whilst he had a sudden 
onset of thirst and pollakiuria. It seems to be associated with 
the fact that an antibiotic-induced hyperglycemia often takes 
several days to develop [2, 11]. His intrinsic insulin secretion 
was not depleted and he had no ketosis, suggesting the dete-
rioration of insulin resistance. The relationship between the 
administration of CFPN-PI or CAM and our patient’s subse-
quent development of hyperglycemia might be possible, as 
measured by the Naranjo probability scale [13].

In conclusion, we have presented the case of a patient 
with diabetes who developed severe hyperglycemia follow-
ing antibiotic treatments. To the best of our knowledge, there 
has been no previous report of a deterioration in glycemic 
control in a patient with diabetes administered a cephem 
(CFPN-PI) or macrolide (CAM) antibiotic. Whether the ini-
tiation of antibiotic therapy itself or other factors precipitated 
the severe hyperglycemia is unknown. Further studies are 
warranted to determine the incidence rate of hyperglycemia 
among patients with diabetes who are administered cephem 
and macrolide antibiotics. In addition, further evaluation is 

needed to establish the mechanisms for precipitation of hy-
perglycemia in patients treated with antibiotics.
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