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Background.   Limited data exist on the risk of type 2 diabetes mellitus (T2DM) 
with the use of integrase inhibitors. We assessed the risk of incident T2DM with anti-
retroviral therapy (ART).

Methods.   ART-naïve (ART-N) and -experienced, suppressed (ART-ES; baseline 
viral load 13 years of age initiating dolutegravir (DTG), elvitegravir/cobicistat (EVG/c), 
raltegravir (RAL) or boosted darunavir (bDRV) in the OPERA® cohort. After exclud-
ing prevalent prediabetes/T2DM and missing baseline covariates, incidence rates of 
T2DM (i.e., diagnosis, antidiabetic drug, and/orHbA1C >6.5%) were estimated with 
Poisson regression. The association between core agents and incident T2DM was esti-
mated with multivariate Cox proportional hazards regression adjusted for age, sex, 
race, HCV co-infection and BMI at baseline. Median (IQR) absolute BMI change from 

baseline was evaluated at 6, 12, 18, and 24 months in those who developed incident 
T2DM and those who did not. All analyses were stratified by ART experience.

Results.   Individuals prescribed these ART regimens varied significantly 
(Figure 1). Overall, incidence rate per 1,000 person-years was low for T2DM (ART-N 
IR: 9.1; 95% CI: 7.5, 10.9; ART-ES IR: 13.3; 95% CI: 11.6, 15.2; Figure 2). Among 
ART-N initiators, no statistical difference was observed in the risk of progression 
to T2DM between DTG and EVG/c (aHR: 0.70; 95% CI: 0.47, 1.05) or bDRV (aHR: 
0.53; 95% CI: 0.26, 1.04); RAL could not be evaluated due to the small number of 
T2DM events. Among ART-ES initiators; no difference was observed between DTG 
and EVG/c (aHR: 0.96; 95% CI: 0.70, 1.33), RAL (aHR: 1.17; 95% CI: 0.70, 1.96) or 
bDRV (aHR: 0.90; 95% CI: 0.57, 1.42) (Figure 3). A greater absolute change in BMI 
was observed for ART-N initiators developing T2DM at all timepoints; reaching stat-
istical significance at 12 and 18 months (Figure 4). No differences were observed for 
ART-ES initiators.

Conclusion.   Incident T2DM was uncommon among ART-N and ART-ES per-
sons initiating DTG, EVG/c, RAL or bDRV in this large clinical population. None of 
the comparisons between DTG and other core agents showed a statistically significant 
increased risk of T2DM. However, due to the small number of events in the ART-N 
population differential risk cannot be excluded and monitoring HbA1c remains 
prudent.
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Background.   Among persons living with HIV (PLWH) with type 2 diabetes mel-
litus (DM) there is limited research on the effect of DM control on CD4 count. Current 
guidelines recommend that PLWH with DM maintain a hemoglobin A1c (HbA1c) 
<7%. This analysis examined the impact of HbA1c on trends in CD4 count among 
PLWH receiving care in Washington, DC.

Methods.   We used data from the DC Cohort, a longitudinal observational cohort of 
patients receiving HIV care at 14 clinics between 2011–2018. Participants with DM on an 
ongoing antiretroviral regimen with ≥1 year of follow-up, ≥2 HbA1c results, and ≥2 CD4 
count results were included. Participants were compared based on the most recent HbA1c 
result categorized into one of three control levels control: strict, HbA1c < 7.5%; moderate, 
HbA1c between 7.5–9.0%; and uncontrolled, HbA1c >9.0%. All statistical tests were per-
formed within the framework of the linear mixed-effects (LME) model. The rates of increase 
in CD4 count by DM control were compared using an LME model with random slopes and 
random intercepts, adjusted for sex, BMI, nadir CD4, a history of AIDS, or cancer diagnosis.

Results.   Among 554 participants (median age 53.5; 70.8% male; 82.7% Black), there 
were 5,138 total CD4 count measurements. In unadjusted analysis, participants with mod-
erate or uncontrolled HbA1c had higher mean CD4 counts over the follow-up period than 
those with strict HbA1c control (strict: 690 cells/μL, moderate: 712 cells/μL uncontrolled: 
711 cells/μL; P = 0.0156 strict vs. moderate, 0.049 strict vs. uncontrolled). All DM control 
groups had a similar temporal increase over time in CD4 count (P = 0.46). In multivariate 
analysis, only moderate vs. strict control showed a significant difference in CD4 count 
(mean difference=18.1; P = 0.02). Results showed CD4 count change was not affected by 
the duration of HIV diagnosis or diabetes diagnosis. See Table 1 for additional results.

Conclusion.   PLWH and DM with moderate HbA1c control had higher CD4 
counts than those with strict HbA1c control and similar CD4 counts compared 
with those with uncontrolled HbA1c levels, while the rate of increase in CD4 count 
was similar in the three groups. These results show that moderate DM control may 
benefit CD4 count, which should be considered when revising DM control guidelines 
for PLWH.
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Background.   Depletion of naïve CD4+ T cells and elevated adaptive immune ac-
tivation are hallmarks of HIV infection. Higher proportions of memory CD4+ T cells 
are associated with prevalent diabetes in the general population, but few studies of 
persons with HIV (PWH) exist.

Methods.   We analyzed data from 1532 PWH and 836 uninfected veterans 
in the longitudinal Veterans Aging Cohort Study (VACS), which archived per-
ipheral mononuclear cells from these veterans between 2005 and 2007. We used 
flow cytometry to phenotype CD4+ and CD8+ T cells, including naïve, activated 
CD38+, senescent CD57+, total memory, and memory subsets. Prevalent dia-
betes (at blood collection) was identified in the VA electronic medical record 
using random glucose, hemoglobin A1c, ICD-9 codes, and medication. Cases 
were validated by two-physician chart review. We used multivariate logistic re-
gression models adjusted for age, gender, body mass index, race/ethnicity, un-
healthy alcohol use, hepatitis C, CMV status, and viral suppression stratified 
by HIV status to identify T-cell subsets associated with diabetes in PWH and 
uninfected.

Results.   The cohort was 95% male, 68% African-American, and 22% diabetic. 
Higher CD4+CD45RO+ memory T cells were associated with prevalent diabetes in 
the uninfected and in PWH (P = 0.03 and P = 0.07, respectively; Figure A). Among 
subsets, diabetes was associated with higher transitional memory CD4+ T cells in the 
uninfected (P = 0.01), but higher central memory cells (P = 0.02) and lower effector 
memory cells (P = 0.04) in PWH. T effector memory RA+ cells were not associated 
with diabetes. Lower senescent CD4+CD57+ T cells were associated with diabetes in 
both PWH and uninfected (P = 0.03 and P = 0.04, respectively; Figure B), but results 
for naïve CD8+ T cells diverged: diabetes was associated with higher naïve CD8+cells 
in PWH but lower in uninfected (P = 0.01 and P < 0.01, respectively; Figure C). We 
assessed interaction by HIV status in a pooled model, which was only significant for 
the naïve CD8+ T cells (P = 0.01).

Conclusion.   The adaptive immune profile associated with prevalent diabetes was 
similar by HIV status and characterized by a shift in CD4+ T cells from senescent to 
memory phenotypes, suggesting that chronic immune activation contributes to the 
higher risk of diabetes in PWH.
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