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ABSTRACT

Background: Oral pre-exposure prophylaxis (PrEP) with tenofovir disoproxil fumarate /emitricitabine (TDF /FTC) is
highly effective for HIV prevention, although concerns about potential nephrotoxicity may influence long-term use.
We evaluated the incidence, timing and determinants of renal toxicity within the Italian national PrIDE cohort.
Methods: We conducted a retrospective observational study among TDF/FTC-based oral PrEP users enrolled in the
PrIDE national cohort with at least one estimated glomerular filtration rate (eGFR) measurement. Follow-up started at
PrEP initiation and ended at renal event occurrence or at switching, discontinuation, or December 31, 2025 (cut date),
whichever came first. Renal toxicity was defined as e GFR<60 ml/min/1.73m2. Cox proportional hazards models
were used to identify factors associated with renal toxicity; in stratified analysis by age-group, to address potential
small-sample bias and sparse event limitations, Firth -penalized likelihood Cox models were applied. Non-renal
adverse events, PrEP discontinuation, co-medication and substance use were also assessed.

Results: Among 1,583 PrEP users included, 15 participants (0.9%) developed renal toxicity (Table 1). Incidence rate
per 100 person-years was 1.22 (95%Cl 0.68-2.01), 0.70 (0.28-1.43) in <50 years and 3.54 (1.53-6.89) in 250
years. The Kaplan Meier curve (Figure 1) shows the cumulative probability of renal toxicity during follow-up. Median
time from PrEP initiation to event was 127 days (IQR 106.5-136). No definitive PrEP discontinuations occurred



among individuals experiencing renal events, and only one temporary interruption was reported.

Non-renal adverse events were uncommon (diarrhoea 5.9%, fatigue 1.5%, headache 1.3%, insomnia/nightmares
0.3% and skin rash 0.2%), with no age-group differences.

In multivariable Cox analysis, age 250 years (aHR 4.44, 95%Cl 1.59-12.35; p=0.004) and use of physical
performance-enhancing substances (aHR 8.41, 95%Cl 2.31-30.60; p=0.001) were independently associated with
renal toxicity (Table 2), in particular in the older group after stratification with Firth penalized likelihood Cox models.
Conclusions: In this large national real-world PrEP cohort, renal toxicity during TDF /FTC use was rare and
occasionally led to interruption. Older age and physical performance-enhancing substances use identify individuals
who may benefit from targeted renal monitoring supporting the overall favourable safety profile of oral PrEP.



Table 1. Characteristic of the population according to renal toxicity.

Outcome: Renal toxicity (eGFR <60)

Overall No Yes

Variable N =1583 (100%)! N =1568 (99%)' N=15(0.9%)! p-value’
Male sex at birth 1,567 (99.0%) 1,552 (99.0%) 15 (100.0%) >0.999
Age (years) 38(32,47) 38(32,47) 51 (38, 60) 0,002
Age group 0,002

<50 1,290 (81.5%) 1,283 (81.8%) 7 (46.7%)

>=50 293 (18.5%) 285 (18.2%) 8 (53.3%)
Place of Birth: Italy 1,385 (87.5%) 1,371 (87.4%) 14 (93.3%) 0,709
Educational level 0,593

Middle/High school 516 (32.6%) 511 (32.6%) 5 (33.4%)

University 1,061 (67.0%) 1,051 (67.0%) 10 (66.7%)
Sex worker 42 (2.7%) 41 (2.6%) 1(6.7%) 0,283
Gender identity >0.999

Cisgender 1,538 (97.2%) 1,523 (97.1%) 15 (100.0%)

Transgender 31 (2.0%) 31 (2.0%) 0 (0.0%)

Non binary 13 (0.8%) 13 (0.8%) 0(0.0%)

Unknown 1(0.1%) 1 (0.1%) 0(0.0%)
Sexual orientation >0.999

GBMSM 1,555 (98.2%) 1,540 (98.2%) 15 (100.0%)

Bisexual Female 5(0.3%) 5 (0.3%) 0 (0.0%)

Heterosexual 23 (1.5%) 23 (1.5%) 0 (0.0%)
Setting: Community (vs Hospital) 436 (27.5%) 427 (27.2%) 3 (60.0%) 0,008
Geographical area: North vs other 1,032 (65.2%) 1,022 (65.2%) 10 (66.7%) 0,904
Chemsex (baseline) 119 (7.5%) 118 (7.5%) 1(6.7%) 0,111
PrEP regimen, always oral 1,527 (96.5%) 1,512 (96.4%) 15 (100.0%) >0.999
Alcohol use during FU 602 (38.0%) 596 (38.0%) 6 (40.0%) >0.999
Protein supplements durin FU 519 (32.8%) 512 (32.7%) 7 (46.7%) 0,635
Physical enhancer during FU 30 (1.9%) 27 (1.7%) 3 (20.0%) 0,002
Comedication during FU 0,735

No medication 1,189 (75.1%) 1,176 (75.0%) 13 (86.7%)

Nephrotoxic 40 (2.5%) 40 (2.6%) 0(0.0%)

Potentially nephrotoxic 16 (1.0%) 16 (1.0%) 0 (0.0%)

Other medication 338 (21.4%) 336 (21.4%) 2 (13.3%)

" n (%); Median (Q1, Q3) “? Fisher’s exact test; Wilcoxon rank sum test; Pearson’s Chi-squared test

Figure 1. Kaplan Meier curve showing the cumulative probability of renal toxicity during follow-up.

Kaplan-Meier curve showing the cumulative probability of renal toxicity from baseline
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Table 2. Cox proportional Hazard Model for risk of renal toxicity.
Cox Proportional Hazards Model for Risk of eGFR < 60

Univariable Multivariable
Event

Characteristic N HR' 95%Cl' p-value HR' 95%Cl'" p-value
Age group >=50 years 8 511 1851408 0,002 444 1591235 0,004
Place of birth: Abroad 1 0,51 0.07,3.85 0,511

Education level: University 10 099 034,289 0,982

Setting Community based 9 3,77 1.34,1060 0,012 274 096,787 0,06
Geographic area: Other vs North 5 0,99 034,289 0,98

Alcohol use 6 1,25 031,5.00 0,752

Protein supplements 7 1,72 060,491 031

Physical enhancer 3 11,11 3.10,39.83 <0.001 841 231,30.60 0,001

"HR = Hazard Ratio, Cl = Confidence Interval
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