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A B S T R A C T

We report two cases of normoglycemic people with HIV well-controlled by antiretroviral therapy who were 
switched to a dual long-acting therapy consisting of cabotegravir (CAB), an integrase strand transfer inhibitor, 
and rilpivirine (RIL), a non-nucleoside analog reverse transcriptase inhibitor, administred intramuscularly once a 
month then every two months. Both cases developed shortly acute severe hyperglycemia with ketoacidosis or 
insulinopenia requiring intravenous insulin therapy. Anti-pancreatic autoantibodies were absent. The hyper
glycemic episode resumed after stopping CAB/RIL and/or initiating metformin. To our knowledge these are the 
first reported cases of severe CAB/RIL-induced hyperglycemia. Up to now, long-acting CAB/RIL has not been 
associated with metabolic outcomes. These cases serve as a warning to clinicians to monitor glycemia when 
initiating long-acting CAB/RIL therapy.

Introduction

Recent studies indicate that initiating or switching people with HIV 
(PWH) to integrase strand transfer inhibitor (INSTI)-based antiretroviral 
treatment (ART) can result in weight gain or obesity. INSTI initiation has 
also been associated with an increased risk of type 2 diabetes within the 
first year of INSTI treatment, which has been related, at least in part, to 
weight gain [1–5].

Additionally, some rare clinical cases of rapid severe hyperglycemia 
occurring shortly after initiating an orally given INSTI raltegravir (RAL), 
evitegravir (EVG), dolutegravir (DTG) or bictegravir (BIC) have been 
reported [6–13]. To our knowledge, no case of rapidly occurring severe 
hyperglycemia has been reported after long-acting (LA) cabotegravir 
(CAB) initiation administered monthly the first two months then every 
two months via intramuscular injection in association with the 
non-nucleoside reverse transcriptase inhibitor (NNRTI) rilpivirine 
(CAR-LA). We report here two cases of ART-controlled PWH, switched to 

CAR-LA for simplification, who developed severe hyperglycemia a few 
weeks after receiving the initial CAR-LA injection.

Cases

The main characteristics of PWH are presented in Table 1.
Case 1, a 62-year-old Caucasian man, was diagnosed with HIV in 

1996. He received multiple lines of ART and achieved viral suppression 
with a regimen of two nucleoside analog reverse transcriptase inhibitors 
(NRTIs, lamivudine and tenofovir diproxil fumarate) and a NNRTI (ne
virapine) with a CD4+ T lymphocytes level of 918 cells/mm3 and an 
undetectable viral load. He was switched to oral CAB/RPV for one 
month, then injectable CAR-LA. His BMI was in the overweight range 
(27.9 kg/m2) at CAR-LA initiation and his glycemic level was 101 mg/dl 
though he presented a glycemia value of 118 mg/dl in the previous year.

After 2 months of CAR-LA treatment, he presented with polyuria, 
polydipsia and lethargy as well as weight loss of 5 kg. He presented with 
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diabetic ketoacidosis (DKA) and severe hyperglycemia: glucose 391 mg/ 
dl, HbA1c 14.1 %, metabolic acidosis (pH: 7.36, serum bicarbonate: 17.6 
mEq/l), and urine ketones (4+). Pancreatic autoantibodies (anti-IA2, 
anti-GAD and anti-ZnT8) were negative. There was no documented 
preceding infection. He had no family history of diabetes.

He was immediately treated with intravenous insulin. Slow-acting 

insulin (26 UI) and rapid-acting insulin (6/8/7 UI) were initiated and 
later changed to metformin 500 mg twice a day, then three times a day, 4 
days after admission. The CAR-LA regimen was switched to TDF/FTC/ 
doravirine. After 3 months, he achieved good glycemic control (HbA1c: 
6.6 %) on metformin alone.

Case 2, a 60-year-old Sub-Saharan African man was diagnosed with 
HIV in 2004. He was well controlled for his HIV infection by two NRTIs 
(lamivudine and tenofovir diproxil fumarate) and a NNRTI (RIL) with a 
CD4+ lymphocyte level of 330 cells/mm3 and an undetectable viral 
load. His BMI was in the obese range at 34.6 kg/m2. His glycemia was at 
108 mg/dl at initiation with a value at 112 mg/dl in the previous year. 
Five months after initiating CAR-LA, he presented with polyuria, poly
dipsia and fatigue. Glycemic value was 343 mg/dl, HbA1c 14.5 %, and 
urine glucose 3+ with no ketone bodies. He had lost 5 kg since switching 
to CAR-LA. There was no infection. He had a family history of type 2 
diabetes mellitus (his sister). Serum C-peptide level was low 0.29 nmol/ 
L (N 0.4–1.7 nmol/l). Pancreatic autoantibodies (anti-IA2, anti-GAD and 
anti-ZnT8) were negative. He was treated with intravenous insulin. 
Slow-acting (25UI) and rapid-acting insulins were initiated, later 
changed to metformin 1000 mg twice a day and diamicron 120 mg, 4 
days after admission. Good glycemic control (glycemia: 81 mg/dl, 
HbA1c: 6.4 %) was obtained 3 months later with metformin while the 
INSTI-based ART regimen was continued.

Discussion

We report here two cases of PWH who transitioned ART to injectable 
CAR-LA and developed severe hyperglycemia within weeks to months 
after the transition. Both patients had normal glycemic values before 
starting CAR-LA-based ART but both presented in the preceding year 
with mildly increased glycemic values suggesting a prediabetic condi
tion. Initial type 1 diabetes was ruled out as pancreatic autoantibodies 
were negative. The hyperglycemia occurred alongside weight loss of 5 
kg, ruling out diabetes associated with INSTI-related weight gain. Hy
perglycemia was diagnosed 2 and 5 months after the switch, when it 
became clinically evident, though it likely occurred earlier. The clinical 
presentation resembles ketosis-prone diabetes [14] but it differs due to 
its iatrogenic onset early after INSTI initiation.

In the literature, no increased incidence of diabetes has been re
ported in CAB-treated PWH. In the global pharmacovigilance database, 
we found 5 reported cases of diabetes associated with cabotegravir, with 
no associated pharmacovigilance signals. There are no reported cases of 
rilpivirine-induced diabetes in the literature nor were any cases reported 
in the global pharmacovigilance database with rilpivirine alone (cabo
tegravir is always used in combination). Furthermore, Case 2 was 
treated with rilpivirine for 10 years prior to initiating CAR-LA and did 
not develop diabetes. Neither diabetes nor hyperglycemia is listed as an 
adverse event in the cabotegravir and rilpivirine summary of product 
characteristics.

Importantly, CAR-LA has been reported to have a safe metabolic 
profile in clinical trials and in real-life studies [15]. However, it is 
important to acknowledge that most CAR-LA-treated PWH in clinical 
trials were already controlled by an INSTI-based regimen before being 
switched to CAR-LA (all PWH in the SOLAR and FLAIR trials and the 
majority in the ATLAS trial) which precludes the revelation of any 
INSTI-related weight gain and associated metabolic alterations.

A few cases of INSTI-induced acute severe hyperglycemia have 
already been reported in PWH treated with orally administered INSTIs 
such as RAL, EVG, DTG and BIC [6–13]. One possible mechanism for 
INSTI-induced hyperglycemia is the chelation of magnesium, which 
could inhibit insulin secretion. These are the first reported cases for 
PWH initiating CAB. Even though CAB is administered intramuscularly, 
it is likely that the CAB molecule is responsible for hyperglycemia rather 
than the route of administration.

Our PWH were probably prediabetic (previous mildly elevated gly
cemia) with limited insulin production capacity. Even mild inhibition of 

Table 1 
Characteristics of the two cases who developed acute hyperglycemia after 
starting CAB-LA.

Case 1 Case 2

Age(years) / sex 62 / M 60 / M
Year of HIV seropositivity 1986 2004
Main medical history High blood pressure 

Liver steatosis
High blood pressure 
Dyslipidemia

Comedications amlodipine/ 
perindopril

amlodipine/valsartan 
rosuvastatin 
acetylsalicylic acid 
hydrochlorothiazide 
tamsulosin 
serenoa repens extract 
(saw palmetto)

CD4+T cell count at the time 
of the switch (cells/mm3) ( 
%CD4)

918 (31 %) 330 (21 %)

HIV RNA at the time of the 
switch (copies/ml)

<30 <30

Previous ART regimen 02/1996- 01/1997: 
ZDV/DDC 
01/1997–05/1998: 
ZDV/3TC 
05/1998–10/2002: 
3TC/STV/NFV 
10/2002–10/2010: 
3TC/TDF/EFV 
10/2010–11/2022: 
3TC/TDF /NVP 
11/2022–11/2022: 
CAB/RIL 
12/2022–03/2023: 
CAB/RIL LA

08/2004–03/2007: 3TC/ 
ZDV/EFV 
03/2007–09/2007: 3TC/ 
ZDV/LPV/r 
09/2007–10/2015: 3TC/ 
TDF/LPV/r 
10/2015–02/2025: 3TC/ 
TDF/RIL 
02/2025-: CAB/RIL LA

Reasons for switching to CAR- 
LA

simplification simplification

BMI at the time of the switch 
(kg/m2)

27.9 34.6

Weight at the time of the 
switch (kg)

76 110

Glycemia at the time of the 
switch (mg/dl)

101 108

Maximal recorded glycemia 
before the switch (mg/dl)

118 112

Time to diagnosis of 
hyperglycemia after the 
switch

2 months 5 months

BMI at the time of 
hyperglycemia diagnosis 
(kg/m2)

25.3 33.1

Weight at the time of 
hyperglycemia diagnosis 
(kg)

71 105

HbA1c at the time of 
hyperglycemia diagnosis

14.1 % 14.5 %

Diabetic ketoacidosis presence Yes No
Autoantibodies (Anti IA2, Anti 

GAD and Anti ZnT8)
No No

Initial insulin requirement IV then long and 
short acting insulin

IV then long and short 
acting insulin

Switch off CAB Yes, TDF/FTC/ 
doravirine

No

HbA1c at follow-up (months) 6.6 % (3) 6.4 % (3)
Continued need for insulin at 

follow-up
No No

Abbreviations : 3TC: lamivudine, BMI : body mass index, CAB: cabotegravir, 
DDC: zalcitabine, EFV: efavirenz, LPV/r: lopinavir/ritonavir, NFV: nelfinavir, 
NVP: nevirapine, RIL: rilpivirine, STV: stavudine, TDF: tenofovir, ZDV: 
zidovudine.
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insulin secretion by CAB could result in insulinopenia and consequently 
hyperglycemia. Indeed, the level of peptide-C was low in Case 2 and the 
presence of ketoacidosis in case 1 is in line with severe insulinopenia. 
Both PWH benefited from a treatment with intravenous insulin which 
reversed hyperglycemia. Interestingly, in case 2, after the acute episode, 
glycemia was controlled by metformin while CAR-LA was pursued.

Our case reports serve as a warning regarding glycemia after CAB 
use. Clinicians should closely monitor blood glucose in cabotegravir- 
treated patients throughout treatment initiation and follow-up, espe
cially PWH with metabolic syndrome features, mildly increased glyce
mia or with a high BMI.
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tion. Jacqueline Capeau: Conceptualization, Methodology, Supervi
sion, Writing – review & editing. Karine Lacombe: Supervision, Writing 
– review & editing.

Declaration of competing interest

The authors declare that they have no known competing financial 
interests or personal relationships that could have appeared to influence 
the work reported in this paper.

References

[1] Rebeiro PF, Jenkins CA, Bian A, Lake JE, Bourgi K, Moore RD, et al. Risk of incident 
diabetes mellitus, weight gain, and their relationships with integrase inhibitor- 
based initial antiretroviral therapy among persons with human immunodeficiency 
virus in the United States and Canada. Clin Infect Dis 2021;73:e2234–42.

[2] O'Halloran JA, Sahrmann J, Parra-Rodriguez L, Vo DT, Butler AM, Olsen MA, et al. 
Integrase strand transfer inhibitors are associated with incident diabetes mellitus in 
people with human immunodeficiency virus. Clin Infect Dis 2022;75:2060–5.

[3] Ursenbach A, Sireyjol A, Delpierre C, Duvivier C, Hocqueloux L, Rey D. Dat'AIDS 
study group. increased incidence of diabetes in people living with HIV treated with 
first-line integrase strand transfer inhibitors: a French multicentre retrospective 
study. HIV Med 2025;26:166–72.

[4] Hwang YJ, Lesko CR, Brown TT, Alexander GC, Zalla LC, Keruly JC, et al. 
Association between switching to integrase strand transfer inhibitors and incident 
diabetes in people with HIV. AIDS 2024;38:1696–702.

[5] Rupasinghe D, Bansi-Matharu L, Law M, Zangerle R, Rauch A, Tarr PE, et al. 
Integrase strand transfer inhibitor-related changes in body mass index and risk of 
diabetes: a prospective study from the RESPOND Cohort Consortium. Clin Infect 
Dis 2025;80:404–16.

[6] Fong PS, Flynn DM, Evans CD, Korthuis PT. Integrase strand transfer inhibitor- 
associated diabetes mellitus: a case report. Int J STD AIDS 2017;28:626–8.

[7] Horikawa M, Toyoda M, Saito N, Kimura M, Kobayashi T, Takagi A, et al. 
Raltegravir-associated diabetic ketoacidosis in a patient with HIV infection: a case 
report. Tokai J Exp Clin Med 2018;43:19–23.

[8] McLaughlin M, Walsh S, Galvin S. Dolutegravir-induced hyperglycaemia in a 
patient living with HIV. J Antimicrob Chemother 2018;73:258–60.

[9] Duker A., Ntem-Mensah, Millman N, Jakharia N., Theppote A., Toeque M.G., et al. 
acute onset diabetic ketoacidosis/hyperormolar hyperglycemic state in patients 
taking integrase strand transfer inhibitors. OFID; 20192019. p. S184.

[10] Lamorde M, Atwiine M, Owarwo NC, Ddungu A, Laker EO, Mubiru F, et al. 
Dolutegravir-associated hyperglycaemia in patients with HIV. Lancet HIV 2020;7: 
e461–2.

[11] Nolan NS, Adamson S, Reeds D, O'Halloran JA. Bictegravir-based antiretroviral 
therapy-associated accelerated hyperglycemia and diabetes mellitus. Open Forum 
Infect Dis 2021;8:ofab077.

[12] Hirigo AT, Gutema S, Eifa A, Ketema W. Experience of dolutegravir-based 
antiretroviral treatment and risks of diabetes mellitus. SAGE Open Med Case Rep 
2022;10:2050313X221079444.

[13] Lontchi-Yimagou E, Nguewa JL, Assah F, Noubiap JJ, Boudou P, Djahmeni E, et al. 
Ketosis-prone atypical diabetes in Cameroonian people with hyperglycaemic crisis: 
frequency, clinical and metabolic phenotypes. Diabet Med 2017;34:426–31.

[14] Bottanelli M, Castagna A, Muccini C. Safety, tolerability, and metabolic effects of 
long-acting cabotegravir and rilpivirine in HIV care: a Comprehensive review. 
Viruses 2025;17:1108.

[15] Hailu W, Tesfaye T, Tadesse A. Hyperglycemia after dolutegravir-based 
antiretroviral therapy. Int Med Case Rep J 2021;14:503–7.

N. Valin et al.                                                                                                                                                                                                                                   Diabetes & Metabolism 52 (2026) 101744 

3 

http://refhub.elsevier.com/S1262-3636(26)00023-6/sbref0001
http://refhub.elsevier.com/S1262-3636(26)00023-6/sbref0001
http://refhub.elsevier.com/S1262-3636(26)00023-6/sbref0001
http://refhub.elsevier.com/S1262-3636(26)00023-6/sbref0001
http://refhub.elsevier.com/S1262-3636(26)00023-6/sbref0002
http://refhub.elsevier.com/S1262-3636(26)00023-6/sbref0002
http://refhub.elsevier.com/S1262-3636(26)00023-6/sbref0002
http://refhub.elsevier.com/S1262-3636(26)00023-6/sbref0003
http://refhub.elsevier.com/S1262-3636(26)00023-6/sbref0003
http://refhub.elsevier.com/S1262-3636(26)00023-6/sbref0003
http://refhub.elsevier.com/S1262-3636(26)00023-6/sbref0003
http://refhub.elsevier.com/S1262-3636(26)00023-6/sbref0004
http://refhub.elsevier.com/S1262-3636(26)00023-6/sbref0004
http://refhub.elsevier.com/S1262-3636(26)00023-6/sbref0004
http://refhub.elsevier.com/S1262-3636(26)00023-6/sbref0005
http://refhub.elsevier.com/S1262-3636(26)00023-6/sbref0005
http://refhub.elsevier.com/S1262-3636(26)00023-6/sbref0005
http://refhub.elsevier.com/S1262-3636(26)00023-6/sbref0005
http://refhub.elsevier.com/S1262-3636(26)00023-6/sbref0006
http://refhub.elsevier.com/S1262-3636(26)00023-6/sbref0006
http://refhub.elsevier.com/S1262-3636(26)00023-6/sbref0007
http://refhub.elsevier.com/S1262-3636(26)00023-6/sbref0007
http://refhub.elsevier.com/S1262-3636(26)00023-6/sbref0007
http://refhub.elsevier.com/S1262-3636(26)00023-6/sbref0008
http://refhub.elsevier.com/S1262-3636(26)00023-6/sbref0008
http://refhub.elsevier.com/S1262-3636(26)00023-6/sbref0010
http://refhub.elsevier.com/S1262-3636(26)00023-6/sbref0010
http://refhub.elsevier.com/S1262-3636(26)00023-6/sbref0010
http://refhub.elsevier.com/S1262-3636(26)00023-6/sbref0011
http://refhub.elsevier.com/S1262-3636(26)00023-6/sbref0011
http://refhub.elsevier.com/S1262-3636(26)00023-6/sbref0011
http://refhub.elsevier.com/S1262-3636(26)00023-6/sbref0012
http://refhub.elsevier.com/S1262-3636(26)00023-6/sbref0012
http://refhub.elsevier.com/S1262-3636(26)00023-6/sbref0012
http://refhub.elsevier.com/S1262-3636(26)00023-6/sbref0013
http://refhub.elsevier.com/S1262-3636(26)00023-6/sbref0013
http://refhub.elsevier.com/S1262-3636(26)00023-6/sbref0013
http://refhub.elsevier.com/S1262-3636(26)00023-6/sbref0014
http://refhub.elsevier.com/S1262-3636(26)00023-6/sbref0014
http://refhub.elsevier.com/S1262-3636(26)00023-6/sbref0014
http://refhub.elsevier.com/S1262-3636(26)00023-6/sbref0015
http://refhub.elsevier.com/S1262-3636(26)00023-6/sbref0015

	Severe hyperglycemia after initiation of long-acting cabotegravir in two antiretroviral treatment-controlled people with HIV
	Introduction
	Cases
	Discussion
	CRediT authorship contribution statement
	Declaration of competing interest
	References


