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n INTRODUCTION

Combination antiretroviral therapy (cART) 
has changed the survival in patients with 

HIV infection. The cART has reduced the mor-
bidity and mortality of infection through the sup-
pression of viral replication and the increase of 
CD4 cell counts, transforming HIV infection into 
a chronic disease [1, 2]. The remarkable increase 
caused by cART has been accompanied by a new 
increase in several clinical conditions. The illness 
related to chronic HIV treatment are now well 
known; the real life experience has shown that 
HIV-infected people develop metabolic disorders 
(like hypovitaminosis, type II diabetes (DM), 
dyslipidemia), and finally run into an increased 
risk for cardiovascular diseases [3-9]. Glucose in-
tolerance and DM are becoming more common in 
HIV-infected patients in the era of cART [10]. In 

fact, cohort studies showed that HIV-infected in-
dividuals on cART had a higher incidence of DM 
than those not on cART or their HIV-uninfected 
counterparts [11]. In regard to factors associated 
with the development of DM in HIV-infected in-
dividuals receiving cART, several cohort studies 
yielded inconsistent results in terms of the rela-
tionship between DM and exposure to specific 
antiretroviral classes or agents. A few studies 
identified PI-based therapy as a key risk factor, 
while other studies concluded that exposure to 
nucleoside reverse transcriptase inhibitors (NR-
TIs), rather than PIs, was associated with incident 
DM [7, 11-13]. Several data reported that zidovu-
dine has an important risk factor for developing 
DM [7-14]. In this report we describe the clinical 
case of partial reversible zidovudine related dia-
betes.

Case presentation
A 72 years old sedentary Caucasian man with 
HIV infection, heterosexual, with co-infection 
of occult HBV, no smoking, no metabolic disor-
ders and BMI 23. The patient received diagnosis 
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Glucose intolerance and diabetes are becoming in-
creasingly common in HIV-infected patients in the 
cART era. Many factors are associated with the de-
velopment of diabetes in HIV-infected individuals 
who receive cART, one of which is the assumption of 
specific antiretroviral classes or agents. We describe a 
case in a 72-year-old Caucasian man with long-term 
HIV infection. We observed the development of un-
balanced diabetes treated with insulin and metformin 
which improved when we replaced zidovudine with 
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rilpivirine. This switch improved diabetes to such an 
extent that insulin suspension was required. In several 
countries zidovudine has long been used due to its low 
cost, although several side effects have been observed, 
especially in the long term. In this case, the switch to 
rilpivirine was shown to be able to improve the toxici-
ty of zidovudine on glucose metabolism, representing 
a good option to be used.
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of HIV infection in 1998 with CD4 T cell nadir 
of 300 cell/mmc and cART treatment with AZ-
T/3TC/IDV was started, Frammingham risk 
score was 15%. The patient had a good adherence 
to treatment with regular follow-up and HIV-
RNA undetectable. In 2007, it was decided to 
change the therapy, due to the onset of diabetes 
mellitus and kidney stones and new treatment 
has been set with AZT/3TC/ABC; metformin 3 
g/die was started too, then, in 2012, was added 
insulin glargine 8 UI/die with improvement of 
glycated hemoglobin (HbA1c) at 42-53 mmol/
mol mean levels (normal range 20-42 mmol/
mol), c peptide was not measured. Some years 
after, a simplification to TDF+FTC+EFV was 
proposed to the patient for mild hypoatrophy 
of the limbs and dyslipidemia, but the patient 
has repeatedly refused it. The patient has never 
showed pancreatitis episodes. In September 2015 
the patient showed an increasing level of fast-
ing glucose, HbA1c (raising to 70 mmol/mol), 
urinary glucose become detectable, and insulin 
glargine was increased from 8 U.I. to 15 U.I. per 
day. Moreover, new diagnosis of grade 1 of hy-
pertension was made and patients starts therapy 
with telmisartan 40 mg daily [15, 16]. In Janu-
ary 2016, the value of HBA1c was 68 mmol/mol, 
abnormal level in fasting glucose was revealed 
and urinary glucose was positive. According to 
this exam, the dosage of insulin glargine was 
increased at 20 UI/die. The patient did not take 
any drug interacting with AZT. In April 2016 the 
patient referred polyuria, moreover higher lev-
els in fasting glucose and HBA1c 88mmol/mol 
were observed and, based on this element, the 
cART therapy was switched from AZT to RPV, 
no changing was applied to anti-diabetes thera-
py. In a few days, we observed an improvement 
in polyuria and in fasting glucose. One month 
later several episodes of hypoglycemia were re-
ported, HBA1C was significantly decreased to 58 
mmol/mol, the dosage of insulin glargine was 
decreased from 20 U.I. to 10 U.I.  and metformin 
to 2550 mg/die. Although the adjustment of an-
tidiabetic therapy, the patient referred in June a 
reduction but not a disappearance of episodes of 
hypoglycemia, so it was decided to suspend in-
sulin glargine while metformin was continued at 
2550 mg/die with suboptimal control in HBA1c 
(Table 1). The patient referred good compliance 
and virologic success throughout the period of 

observation during the follow-up. At last reve-
lation the count of lymphocytes T CD4 was 561 
cell/mmc and HIV-RNA <20 cp/mL.

n DISCUSSION

We report the first case of reverse dysglycemic 
crisis zidovudine related. The onset of diabetes 
during cART therapy is related to multifactorial 
etiology. After 48 weeks of treatment with cART 
an increase of inflammatory markers was ob-
served and it was related with elevated risk of 
diabetes [10, 17]. NRTIs are structural analogs of 
native nucleosides that must be phosphorylated 
intracellularly into their 5’triphosphate form be-
fore being incorporated into pro-viral DNA dur-
ing its replication by reverse transcriptase. These 
drugs, in particular older timidine drugs, have 
been considered the main responsible of mito-
chondrial toxicity by the inhibition of Pol-γ with 
a significant decrease of mitochondrial DNA that 
produces a diminished synthesis of respiratory 
chain enzymes leading to alteration in MT func-
tion. NRTI inhibit the enzyme Pol-γ with different 
mechanism [18]. This alteration devoid of adverse 
reactions with different incidence and severities 
including myopathy, ataxia, depression, anemia, 
pancytopenia, nausea, dysphagia, pancreatitis, 
hypertension, nephrolithiasis, diabetes mellitus, 
infertility, lactic acidosis, lipodystrophy, and oth-
ers. In several countries, zidovudine is still used 
for its low cost and long experience of use. Nev-
ertheless, little data is available about the reversi-
bility of the side effects [19]. A lot of studies have 
shown the reversibility of haematological effects 
or the improvement of the metabolic profile asso-
ciated with the replacement of zidovudine with 
another NRTI [20]. It is likely that the aging of the 
population leads to an increased risk of complica-
tions with old drugs, which must be responded 
to with a rapid change in therapy. In the present 
case, the substitution of zidovudine with rilpivir-
ine, a very well tolerated NNRTI, allowed to im-
prove the glycidic imbalance shown by the patient 
as well to reduce the antidiabetic treatment. The 
therapeutic optimization of the patients, especial-
ly in elderly, must be carried out early in order to 
avoid long-term complications of the treatment. 
In case of appearance of side effects, the therapy 
should be modified as soon as possible to allow 
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a hospitalization, even partial damage related to 
zidovudine. The substitution of zidovudine with 
rilipivirine is shown to be able to partially solve 
the glucidic alteration of zidovudine.
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