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Background: Antiretroviral therapies prolong life expectancy and improve the quality of 
life of HIV-infected patients. Despite the documented benefits of antiretroviral drugs, its use 
is not without side effects. Here, we report cases of new onset diabetes mellitus after taking 
a dolutegravir (DTG)-based ART regimen.
Case Presentation: HIV-infected patients who had been on non-nucleoside reverse tran
scriptase inhibitor (NNRTI)-based ART regimens for more than a decade were shifted to 
integrase strand transfer inhibitors (dolutegravir)-based ART regimen as recommended by 
the National Comprehensive HIV Care Guideline. They were diagnosed to have diabetes 
mellitus with or without diabetic ketoacidosis (DKA) as evidenced by polyuria, polydipsia 
and fatigue, severe hyperglycemia (plasma glucose level >250 mg/dl) with or without 
ketonuria (3+) after 1–12 months of DTG-based ART regimen. Two of the patients who 
presented with DKA were treated with intravenous fluids and regular insulin. NPH insulin 
was started following recovery from DKA, which later shifted to metformin. One of the 
patients who presented with severe hyperglycemia without DKA was started with NPH 
insulin, which later shifted to metformin. Good glycemic control was obtained with metfor
min, while the DTG-based ART regimen was continued.
Conclusion: Hyperglycemia is a potential and noticed side effect of the DTG-based ART 
regimen. Baseline and periodic monitoring of plasma glucose might be required in ART 
regimens containing dolutegravir.
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Background
Antiretroviral therapy (ART) restores immune function and reduces HIV-related 
adverse outcomes. Despite documented benefits of antiretroviral drugs, its use is not 
without side effects.1,2 Protease inhibitors (PIs), and to a lesser extent, nucleoside/ 
tide reverse transcriptase inhibitors (NRTIs) and non-nucleoside reverse transcrip
tase inhibitors (NNRTIs) were known to cause deranged glucose and lipid metabo
lism, leading to hyperglycemia, dyslipidemia and insulin resistance.5,6 In addition, 
insulin resistance might be worsened by immune activation and chronic inflamma
tion due to HIV infection. Recently, there have been a few documented reports on 
deranged glucose metabolism with integrase strand transfer inhibitors (INSTIs) 
use.8–17 SAILING, SPRING-2, SINGLE and VIKING-3 clinical trials reported 
the incidence of moderate (plasma glucose, 126–250 mg/dl) and severe hypergly
cemia (plasma glucose, >250 mg/dl) were 6–9% and 1–2%, respectively, after 
INSTIs therapy.8–11 This case series is the first of its kind in Ethiopia to report on 
new onset diabetes mellitus after dolutegravir-based ART use.
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Case Presentation
Case-1
A 48-year-old male patient was diagnosed with stage II 
HIV infection 11 years back after presenting with cuta
neous fungal infections. He was treated with topical anti
fungals, and started on ART (AZT-3TC-EFV) and 
cotrimoxazole preventive therapy (CPT) with a baseline 
CD4

+ count 175 cells/mm3. The patient achieved an unde
tected viral load after 6 months of ART initiation. The 
ART regimen was shifted to TDF-3TC-DTG after 10 years 
as recommended by the National Comprehensive HIV 
Care Guideline. His fasting blood sugar (FBS) level was 
101 mg/dl at time of the DTG-based ART initiation. He 
was told to have hypertension on medical follow up and 
was prescribed amlodipine, 10 mg po daily, and advised 

on lifestyle modification. He was diagnosed to have dia
betic ketoacidosis (DKA) with clinical evidence of poly
uria, polydipsia and fatigue, severe hyperglycemia 
(RBS=320–466 mg/dl, HbA1c=9.3%), and ketonuria (3 
+)), which occurred after 7 months of DTG-based ART 
regimen (Table 1). No documented preceding infections. 
No personal or family history of diabetes mellitus or 
dyslipidemia. Serum C-peptide level, anti-insulin antibody 
or anti-glutamic acid decarboxylase (GAD) antibody were 
not determined due to limited clinical setup. He was trea
ted with intravenous fluids, regular insulin and IV KCl, 
and recovered from DKA after 4 days of admission. NPH 
insulin 20/10 IU s/c daily was started, which later changed 
to metformin 850 mg/day. Good glycemic control 
(FBS=101–130 mg/dl, HbA1c=7.1%) was obtained with 

Table 1 Laboratory Profiles of HIV Infected Patients Taking Dolutegravir-Based ART Regimen at Initial Admission to Emergency 
Medical OPD, University of Gondar Hospital, Northwest Ethiopia

Parameters Case-1 Case-2 Case-3 Ref.

Hemogram

WBC (x103 cells/mm3) 10.6 5.2 6.4 4.0–11.0

Hgb (gm/dl) 16.2 14.2 12.4 12–16.5
Platelets ((x103 cells/mm3) 313 158 140 150–450

Urinalysis
Glucosuria 3+ 3+ 3+ –ve

Ketonuria 3+ –ve 3+ –ve
Protein Trace 1+ –ve –ve

Sediments – – – –ve

Liver biochemical tests

ALT (IU/L) – 23 – 0–40

AST (IU/L) – 19 – 0–40

Renal function tests

Serum Cr (mg/dl) 0.82 0.77 0.79 0.6–1.2
BUN (mg/dl) 22 27 30 5–30

Electrolytes
Serum Na+ (meq/L) 133 – – 135–145

Serum K+ (meq/L) 4.4 4.2 3.9 3.5–5.5

Blood sugar profile

RBS (mg/dl) 320 378 350 <180

HbA1c (%) 9.3 – 11.4 4.0–6.0

Lipid profile

Total cholesterol 160.5 180.1 227 <200
HDL 33.4 34.1 – 40–60

LDL 127.0 95.9 – <130

Triglycerides 61.6 250.2 – <150

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; BUN, blood urea nitrogen; Cr, creatinine; Hgb, hemoglobin; HbA1c; hemoglobin A1c; 
HDL, high density lipoprotein; LDL, low density lipoprotein; RBS, random blood sugar; WBC, white blood cells.
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metformin, while the DTG-based ART regimen was 
continued.

Case-2
A 49-year-old female patient was diagnosed with stage III 
HIV infection 11 years back after presenting with smear 
negative pulmonary tuberculosis and oropharyngeal candi
diasis with a baseline CD4

+ count 74 cells/mm3. She was 
covered with fluconazole as antifungal therapy. She was 
treated with anti-tuberculosis treatment (ATT) for 6 
months and declared treatment completed. ART (AZT- 
3TC-NVP) and CPT were started two weeks after ATT 
initiation. She had records of undetected viral load after 2 
years of ART initiation. The ART regimen was shifted to 
TDF-3TC-DTG after 10 years as recommended by the 
National Comprehensive HIV Care Guideline. She was 
diagnosed with hypertension and dyslipidemia on follow- 
ups, and advised on lifestyle modification. She was diag
nosed with type 2 diabetes after presenting with polyuria, 
polydipsia, fatigue and blurred vision, and hyperglycemia 
(RBS=313 g/dl) which occurred after 1 year of the DTG- 
based ART regimen (Table 1). No documented preceding 
infections. No personal or family history of diabetes mel
litus. Serum C-peptide level, anti-insulin antibody or anti- 
GAD antibody were not determined due to limited clinical 
setup. No documented plasma glucose level prior to chan
ging ART regimen. She was started on NPH insulin 24 IU 
s/c daily, which later changed to metformin 1 gm po daily. 
Good glycemic control (FBS=109–135 mg/dl) was 
achieved with metformin, while the DTG-based ART regi
men was continued.

Case-3
A 46-year-old female patient was diagnosed with stage 
I HIV infection after voluntary counseling and testing 
(VCT) for HIV 13 years back. She was initiated on ART 
(AZT-3TC-NVP) and CPT 2 years later with a CD4

+ count 
119 cells/mm3. The ART regimen was shifted to TDF- 
3TC-DTG after 11 years as recommended by the 
National Comprehensive HIV Care Guideline. She was 
diagnosed to have DKA with clinical evidence of polyuria, 
polydipsia and fatigue, severe hyperglycemia (RBS=350– 
450 mg/dl, HbA1c=11.4%) and ketonuria (3+), which 
occurred after 1 month of the DTG-based ART regimen 
(Table 1). No documented preceding infections. No perso
nal or family history of diabetes mellitus or dyslipidemia. 
Serum C-peptide level, anti-insulin antibody or anti-GAD 
antibody were not determined due to limited clinical setup. 

No documented plasma glucose level prior to changing 
ART regimen. She was treated with intravenous fluids, 
regular insulin and IV KCl, and recovered from diabetic 
ketoacidosis after 3 days of admission. NPH insulin 10/8 
IU s/c daily was initiated, which later changed to metfor
min 750 mg po daily. Good glycemic control (FBS=106– 
140 mg/day, HbA1c=5.6%) was obtained with metformin, 
while the DTG-based ART regimen was continued.

Discussion
Antiretroviral drugs have markedly reduced HIV-related 
morbidity and mortality. It has transformed HIV/AIDS 
from an inevitably fatal disease to a chronic, manageable 
illness. Combinations of antiretroviral drugs are required 
to achieve maximal viral suppression. The ART regimen 
comprises a combination of three drugs in two classes of 
antiretroviral drugs, ie, 2 NRTIs and 2 PIs, 1 NNRTIs, or 
1 INSTIs.1,2 Second-generation INSTIs are currently the 
class of choice in ART regimens due to their high 
potency, good tolerability, low toxicity and high genetic 
barrier to resistance.1–3 The dolutegravir-based ART regi
men was incorporated into the preferred regimen of 
choice in sub-Saharan Africa, including Ethiopia.2,4 

INSTIs have been linked to weight gain and neuropsy
chiatric disorders.7 Recently, there is mounting evidence 
that INSTIs cause deranged glucose metabolism.8–17 

Severe hyperglycemia (Plasma glucose level >250 mg/ 
dl) with or without its life threatening acute complications 
(diabetic ketoacidosis or hyperosmolar hyperglycemia 
state) was recognized after INSTIs use in SAILING, 
SPRING-2, SINGLE, and VIKING-3 clinical trials.8–11 

Similarly, severe (250–500mg/dl) or life threatening 
(>500 mg/dl) hyperglycemia were documented in case 
reports by Kamal et al, McLaughlin et al, Ntem-Mensah 
et al, Horikawa et al and Lamonde et al.12–15 INSTIs are 
believed to work by chelating mg2+ to prevent HIV from 
integrating into host DNA. Chelating mg2+ by INSTIs 
may lead to disorders of glucose metabolism, 
because mg2+ also serves as a cofactor in post-receptor 
insulin action.13–17 Two of the patients who presented 
with DKA were treated with intravenous fluids and reg
ular insulin. NPH insulin was started following recovery 
from DKA, which later shifted to metformin. One of the 
patients who presented with severe hyperglycemia with
out DKA was started with NPH insulin, which later 
shifted to metformin. Good glycemic control was 
obtained with metformin, while the DTG-based ART regi
men was continued. In conclusion, hyperglycemia is 
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a potential and noticed side effect of the DTG-based ART 
regimen. Baseline and periodic monitoring of plasma 
glucose might be required in ART regimens containing 
dolutegravir.

Abbreviations
ART, antiretroviral therapy; ATT, anti-tuberculosis treat
ment; AZT, zidovudine; DKA, diabetic ketoacidosis; 
DNA, deoxyribonucleic acid; DTG, dolutegravir; EFV, 
efavirenz; GAD, glutamic acid decarboxylase; HIV, 
human immunodeficiency virus; INSTIs, integrase strand 
transfer inhibitors; NVP, nevirapine; NRTIS, nucleoside/ 
tide reverse transcriptase inhibitors; NNRTIs, non- 
nucleoside reverse transcriptase inhibitors; PIs, protease 
inhibitors; TBC, tuberculosis; TDF, tenofovir disoproxil 
fumarate; 3TC, lamivudine; VCT, voluntary counseling 
and testing.
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