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METFORMIN OVER TWO YEARS SHOWS NO EFFECT ON THE HIV RESERVOIR
IN NON-DIABETIC PWH ON ART
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BACKGROUND

The HIV reservoir latently persists in people with HIV (PWH) despite long-term antiretroviral

therapy (ART). Identifying host-directed therapeutic strategies to restrict residual viral transcription

and reduce the HIV reservoir is a complementary approach to ART that may improve the health

span of PWH.

Metformin, a prescribed drug for type 2 diabetes mellitus, exerts pleiotropic immunometabolic

effects through modulation of cellular metabolism via indirect AMPK activation and mTOR

inhibition. mTOR is a nutrient and growth factor sensing molecule that regulates metabolic

pathways essential for HIV life cycle. In the LILAC pilot study, metformin was administered for 12

weeks to non-diabetic PWH resulting in a reduction in the transcriptional activity of the HIV

reservoir in colon-infiltrating CD4+ T-cells in most participants.

Hypothesis: Long-term metformin supplementation in ART-treated PWH may modulate cellular

metabolism via AMPK-mTOR axis, thereby modulating essential pathways for HIV transcription and

reservoir persistence.
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Table 1. Baseline characteristic of the participants

Figure 1. Effect of metformin on total, intact and defective HIV reservoir. Changes from baseline to week 96 in (a)
total HIV proviruses quantified by the total HIV DNA assay and in (b) intact, (c) 3`defective and (d) 5`defective
proviruses quantified by the IPDA assay in the metformin (n=17) and placebo (n=18) groups. P-values were
calculated using the Wilcoxon's rank sum test. Box plots indicate the median and interquartile range (25th–75th
percentiles). The “+” symbol denotes the mean.

Figure 2. Effect of metformin on CA-RNA and CA-RNA/Total HIV DNA ratio. Changes from baseline to week 96
in (a) CA-RNA , and (b) CA-RNA/total HIV DNA ratio in the metformin (n=16) and placebo (n=17) groups. One
participant from each group was excluded from the analysis due to sample availability. P-values were calculated
using the Wilcoxon's rank sum test. Box plots indicate the median and interquartile range (25th–75th percentiles).
The “+” symbol denotes the mean.

In non-diabetic, ART-treated PWH 

≥ 50 years, 96 weeks of metformin 

treatment did not alter the size or 

transcriptional activity of 

the HIV reservoir

CONCLUSIONS

Total, intact, and defective proviruses remained stable after 96 weeks of metformin treatment.

Residual HIV transcription decreased over time, but to a similar extent in the metformin and

placebo arms. Overall, HIV reservoir dynamics over two years did not differ between treatment

arms. Future studies in other populations of PWH, including individuals with suboptimal immune

reconstitution or incomplete virological response to ART, may help clarify whether metformin

exerts beneficial effects on the HIV reservoir.

● Changes (Week 96 - Baseline) in Total, intact and 3′defective HIV provirus did not differ

significantly between metformin and placebo arms

● 5’ defective proviruses showed a significantly greater decline in the placebo group (p = 0.027)

● CA-RNA and CA-RNA/Total HIV DNA ratio decreased in both groups. 62.5% (10/16) of

Metformin recipients and 70.6% (12/17) of Placebo recipients exhibited a reduction in CA-

RNA/Total HIV DNA ratio. However, no statistically significant differences were observed in

changes (Week 96 - Baseline) between treatment arms

Absolute Q Digital PCR (based on microarray plates) 

QuantStudio quantitative PCR 

Total HIV DNA

IPDA

CA-RNA

Metformin (n = 17) Placebo (n = 18)

Age 57.2 [52.3 – 63.8] 56.6 [53.4 – 59.7]

Female 6 (35%) 4 (22%)

Time Since HIV Diagnosis (years) 22.5 [18.6 – 24.7] 27 [20.7 – 31.6]

CD4 Nadir (cells/µl) 311 [100 – 350] 336.5 [216.8 – 426]

CD4 (cells/µl) 775 [592 – 923] 726.5 [645.3 – 882]

CD8 (cells/µl) 626 [489 – 847] 636.5 [485.5 – 826.3]

CD4/CD8 ratio 1.1 [0.8 – 2] 1.2 [1 – 1.4]

Dolutegravir 10 (58.8%) 13 (72.2%)

Data is presented as n (%) or median [IQR]

a) b)

d)c)

a) b)

Baseline Week 96

Inclusion criteria:
• ≥ 50 years old
• Stable ART ≥ 3 months
• Viral load < 50 copies/ml
• HOMA-IR≤ 2.6 

Exclusion criteria:
• Diabetes, Hepatitis B and C
• BMI > 30
• Pregnancy
• Lactic acidosis
• Cancer, heart failure

ART + Metformin 850 mg/12h* (n = 17)

ART + Placebo (n = 18)

Blood extraction → CD4+ T cell isolation:

HIV reservoir quantification

*ART Dolutegravir 850 mg/24h 

Phase II, randomized 1:1, double-blinded,  single-center, placebo-controlled trial 

Plain language summary: Metformin does not reduce the HIV
viral reservoir in people with HIV on treatment, highlighting
the need for new approaches to eliminate the HIV


