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1 

Epigenetic aging accelerates before antiretroviral therapy and decelerates after 
viral suppression: a longitudinal study over >17 years by Isabella Schoef 

Isabella Schoepf1,2, Andrés Esteban-Cantos3,4, Christian Thorball5,6, Berta Rodés3,4, Peter Reiss7, Roger 

Kouyos8,9, Huldrych Günthard8,9, Jacques Fellay5,6, José Arribas3,4, Bruno Ledergerber8, Philip Tarr2 

1Department of Infectious Diseases, Bern University Hospital, University of Bern, 3010 Bern, Switzerland. 
2University Department of Medicine and Infectious Diseases Service, Kantonsspital Baselland, University 

of Basel, 4101 Bruderholz, Switzerland. 3HIV/AIDS and Infectious Diseases Research Group, Hospital La 

Paz Institute for Health Research, Madrid, Spain. 4CIBER of Infectious Diseases (CIBERINFEC), Madrid, 

Spain. 5Precision Medicine Unit, CHUV, University of Lausanne, Lausanne, Switzerland. 6School of Life 

Sciences, Ecole Polytechnique Fédérale de Lausanne,, Lausanne, Switzerland. 7Department of Global 

Health and Division of Infectious Disease, Amsterdam University Medical Centers, University of 

Amsterdam, and Amsterdam Institute for Global Health and Development, Amsterdam, Netherlands. 
8Division of Infectious Diseases and Hospital Epidemiology, University Hospital Zurich, University of 

Zurich, Zurich, Switzerland. 9Institute of Medical Virology, University of Zurich, Zurich, Switzerland 

Background:  Epigenetic age acceleration (EAA), i.e. the difference between epigenetic age and 
chronological age, may occur in people with untreated human immunodeficiency virus (HIV) infection 
and is partially reversible during effective antiretroviral therapy (ART). Long-term comparisons of 
epigenetic aging dynamics in the same persons with HIV (PWH) during untreated HIV infection and 
during suppressive ART have not been done. 

Methods: We applied 5 different established epigenetic clocks in peripheral blood mononuclear cells in 
80 Swiss HIV Cohort Study participants (35% women, 95% white, median age 43 years at ART start) with 
longitudinal samples available at 4 defined time points, both before and during suppressive ART, each 
more than 3 years apart. We used two methodological approaches to evaluate epigenetic aging: 
measures of EAA and a novel rate of epigenetic aging. Mixed-effects multilevel regression with random 
intercept and slope of EAA were applied for the 2 phases before and during suppressive ART. Results 
were visualized as linear predictions from average marginal effects. 

 
 Results: Per year of untreated HIV infection (median observation, 8.08 [interquartile range, IQR, 4.8-
11.1] years), mean EAA was 0.47 years (95% CI 0.37-0.57), 0.43 (0.3-0.57), 0.36 (0.27-0.44), 0.69 (0.51-
0.86), for Horvath-EAA, Hannum-EAA, SkinBlood-EAA, and PhenoAge-EAA, respectively (Figure 1). Per 
year of suppressive ART (median observation, 9.8 [IQR, 7.2-11] years), mean EAA was -0.35 years (95% 
CI -0.44 to -0.27), -0.39 (-0.50 to -0.27), -0.26 (-0.33 to -0.18), -0.49 (-0.64 to -0.35), for Horvath-EAA, 
Hannum-EAA, SkinBlood-EAA, and PhenoAge-EAA, respectively (Figure 1). Using each of these epigenetic 
clocks, our findings indicate that PWH on average epigenetically age by 1.47, 1.43, 1.36, and 1.69 years, 
respectively, per year of untreated HIV infection, and 0.65, 0.61, 0.74 and 0.51 years, respectively, per 
year of suppressive ART. GrimAge showed limited change in mean EAA during untreated HIV Infection 
and during suppressive ART, i.e. 0.1 years (0.02 to 0.19) and -0.05 years (-0.12 to 0.02), respectively. We 
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obtained very similar results using the rate of epigenetic aging approach. We found limited effect 
modification by different HIV-related and immunological variables on rates of epigenetic aging. 

Conclusion: In a longitudinal study over >17 years in PWH from Switzerland, epigenetic aging was 
accelerated during untreated chronic HIV infection and decelerated during suppressive ART. Multiple 
clinical aging-associated variables contributed to a limited extent to the dynamics in epigenetic aging 
suggesting that uncontrolled HIV infection per se is the main driver of accelerated aging in PWH. 

We show predicted Epigenetic Age Acceleration (EAA) for the different epigenetic clocks during 
untreated HIV infection and during the suppressive antiretroviral therapy (ART) phase. An EAA co-
efficient of 1 indicates 1 year of epigenetic aging per year of chronologic aging, therefore, a positive EAA 
co-ŜŦŦƛŎƛŜƴǘ ǎǳƎƎŜǎǘǎ ƳƻǊŜ ǊŀǇƛŘ όάŀŎŎŜƭŜǊŀǘŜŘέύ ŜǇƛƎŜƴŜǘƛŎ ǘƘŀƴ ŎƘǊƻƴƻƭƻƎƛŎŀƭ aging, and a negative EAA 
co-ŜŦŦƛŎƛŜƴǘ ǎǳƎƎŜǎǘǎ ƭŜǎǎ ǊŀǇƛŘ όάŘŜŎŜƭŜǊŀǘŜŘέύ ŜǇƛƎŜƴŜǘƛŎ ǘƘŀƴ ŎƘǊƻƴƻƭƻƎƛŎŀƭ ŀƎƛƴƎΦ  
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Figure 1. Epigenetic Age Acceleration Predictions for the Different Epigenetic Clocks Over Time, 
Univariable Analysis of 2 phases. 

Cohort: Swiss HIV Cohort Study  
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Neurocognitive impairments in people living with HIV - a viral genome wide 
association study by Marius Zeeb 

Marius Zeeb1, Chloé Pasin2,3, Mélanie Bieler4, Jose Damas-Fernandez4, Karin Metzner1, Katharina 

Kusejko1, Andri Rauch5, Alexandra Calmy6, Marcel Stöckle7, Julia Notter8, Enos Bernasconi9,10, Huldrych 

Günthard1, Matthias Cavassini4, Roger Kouyos1 

1University Hospital Zurich, University of Zurich, Zurich, Switzerland. 2Institute of Medical Virology, 

University Zurich, Zurich, Switzerland. 3Collegium Helveticum, Zurich, Switzerland. 4University Hospital 

Lausanne, Lausanne, Switzerland. 5Inselspital Bern, Bern, Switzerland. 6University Hospital Geneva, 

Geneva, Switzerland. 7University Hospital Basel, Basel, Switzerland. 8Cantonal Hospital St Gallen, St 

Gallen, Switzerland. 9Ente Ospedaliero Cantonale Lugano, Lugano, Switzerland. 10, University of Geneva 

and University of Southern Switzerland, Lugano, Switzerland 

Background: The human immuno-deficiency virus type 1 (HIV) commonly affects the mental health of 
people living with it (PLWH) and may cause neurocognitive impairments (NCI). The risk of NCI varies 
strongly between individuals and populations, and viral genotypes are one potential determinant behind 
this variability. Next generation sequencing (NGS) allows to study potentially NCI associated HIV 
genotypes. Concluded studies found single nucleotide polymorphisms (SNP) in particular for the env 
region. However, the common drawback of these studies is the low sample size and all found 
associations were predominantly in association with the most severe form of NCIs. The aim of this study 
was to perform a viral near full length genome wide association study (GWAS) to determine viral 
genotypes associated with NCIs in a relatively healthy population of PLWH. 

Methods: We used the HIV NGS database from the University Hospital Zürich, a nested sequence 
database within the Swiss HIV Cohort Study (SHCS). The SHCS is a Swiss wide prospective cohort study 
with over 21.000 enrolled Swiss PLWH, which, since 2013, biannually enquires the following previously 
validated self-ǊŜǇƻǊǘŜŘ ƴŜǳǊƻŎƻƎƴƛǘƛǾŜ ƛƳǇŀƛǊƳŜƴǘǎ ό{wbLύΥ ά5ƻ ȅƻǳ ƘŀǾŜ ŎƻƴŎŜƴǘǊŀǘƛƻƴǎ ŘƛŦŦƛŎǳƭǘƛŜǎΚέΣ 
ά5ƻ ȅƻǳ ƘŀǾŜ ƳŜƳƻǊȅ ƭƻǎǎΚέΣ ŀƴŘ ά5ƻ ȅƻǳ ƴƻǘƛŎŜ ŎƻƎƴƛǘƛǾŜ ǎƭƻǿƛƴƎΚέΦ ¢ƘŜ ǉǳŜǎǘƛƻƴǎ ŀǊŜ ŀƴǎǿŜǊŜŘ ǿƛǘƘ 
άƴŜǾŜǊέΣ άƘŀǊŘƭȅ ŜǾŜǊέΣ ƻǊ άȅŜǎΣ ŘŜŦƛƴƛǘŜƭȅέΦ ¦ǎƛƴƎ ǘƘŜ ǇƭŀǎƳŀ ǎŜǉǳŜƴŎŜǎ ŦǊƻƳ ǘƘŜ bD{ ŘŀǘŀōŀǎŜ ŀǎ ƻǳǊ 
genotype and longitudinal SRNIs between 2014 and 2020 from the SHCS as the phenotype, we 
performed a viral GWAS. Moreover, we estimated the viral narrow- (additive effects) and broad sense 
heritability (additive- and epistasis effects) for individual genes (with and without drug resistance 
mutations (DRM) included) and SRNIs.  

Results: Among 8813 PLWH with SRNI data, we obtained 2224 near whole genome NGS sequences, and 
from those extracted 1636 gag sequences, 1651 env sequences, and 1580 pol sequences. In addition, we 
obtained 6510 pol sanger sequences.No SNPs could be identified associated with SRNI under the 
ƳǳƭǘƛǇƭŜ ǘŜǎǘƛƴƎ ǘƘǊŜǎƘƻƭŘ ƛƴ ƻǳǊ ǾƛǊŀƭ D²!{ ŀƴŀƭȅǎƛǎΦ IƻǿŜǾŜǊΣ ǘƘŜ ǉǳŜǎǘƛƻƴ άŎƻƎƴƛǘƛǾŜ ǎƭƻǿƛƴƎέ 
exhibited significant heritability (Figure). The effect of narrow sense heritability was visible across 
different HIV genes and sample sources (env: 8.3%, 95% CI, 4.4% - 12.2%; gag: 4.3%, 95% CI, 1.6% - 7%; 
pol-sanger: 2%, 95% CI, 1.3% - 2.6%). Moreover, we could confirm this with the broad-sense analysis 
(10.7% 95% CI 5.1% - 17.3%). With exclusion of DRMs the NGS pol heritability became significant (4.8, 
95% CI, 1.2% - 8.4%).  
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Conclusion: While we could not find significant SNPs explaining neurocognitive complains on an 
individual level, we showed that they are partly explained by an additive effect of many SNPs, i.e., 
narrow sense heritability. In particular, the high estimate for env heritability is in line with previous 
studies which found predictive signatures for cognitive dysfunction in env. We could further confirm this 
in the broad sense heritability analysis also taking epistatic effects into account. Moreover, previous 
studies showed cognitive slowing as the best predictor for an actual clinical diagnosis of NCI. 

 

Cohort: Swiss HIV Cohort Study 
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5ǊŀƎƻƴΩǎ 5Ŝƴ Cƻƭƭƻǿ ¦ǇΥ bŜǳǊƻŎƻƎƴƛǘƛǾŜƭȅ-active medications and alcohol on 
the risk of pneumonia among people with and without HIV by Christopher 
Rentsch 

Natalie Tikhonovsky1, Tim Clayton1, Janet Tate2,3, Kirsha Gordon2,3, Supriya Krishnan2,3, Kathleen 

Akgün2,3, Maria Rodriguez-Barradas4, Alice Tseng5, Julie Womack3,6, Kristina Crothers7, Kendall Bryant8, 

Jennifer Thompson1, Amy Justice2,3,9, Christopher Rentsch1,2,3 

1London School of Hygiene & Tropical Medicine, London, United Kingdom. 2Yale School of Medicine, 

New Haven, USA. 3VA Connecticut Healthcare System, West Haven, USA. 4Michael E. DeBakey VA 

Medical Center and Baylor College of Medicine, Houston, USA. 5University Health Network, Toronto, 

Canada. 6Yale School of Nursing, New Haven, USA. 7VA Puget Sound Health Care System and University 

of Washington, Seattle, USA. 8Director of HIV/AIDS Research, National Institute on Alcohol Abuse and 

Alcoholism, Bethesda, USA. 9Yale School of Public Health, New Haven, USA 

Background: Neurocognitively-active medications (NCMs) may increase risk of community-acquired 
pneumonia (CAP) by increasing risk of aspiration and via selected immunosuppressive properties. People 
living with HIV (PWH) are at increased risk for CAP compared to people without HIV (PWoH); concurrent 
alcohol use may exacerbate this risk. 

Methods: wŜǎǇƻƴŘƛƴƎ ǘƻ 5ǊŀƎƻƴΩǎ 5Ŝƴ ŦŜŜŘōŀŎƪΣ ǿŜ ǇŜǊŦƻǊƳŜŘ ŀ ƴŜǎted case-control study using data 
from the Veterans Aging Cohort Study. Cases of inpatient CAP diagnoses (n=7,057) between 2008 and 
2019 were matched to up to 5 controls without CAP (n=34,895) at the time of event by age, sex, 
race/ethnicity, HIV status, baseline year, and duration of observation time. Index date was event date 
for cases and match date for controls. Exposure to NCMs (e.g., anticonvulsants, antidepressants, 
ŀƴǘƛǇǎȅŎƘƻǘƛŎǎΣ ƳǳǎŎƭŜ ǊŜƭŀȄŀƴǘǎΣ ǇǊŜǎŎǊƛǇǘƛƻƴ ƻǇƛƻƛŘǎΣ ŀƴŘ ǎŜŘŀǘƛǾŜǎύ Җпр Řŀȅǎ ǇǊƛƻǊ to index date was 
ascertained in three ways: (a) any exposure (binary indicator), (b) count of NC-PIMs, and (c) a 4-level 
categorical variable capturing recency of exposure, defined by last prescription relative to index date, 
ƛƴŎƭǳŘƛƴƎ ŎǳǊǊŜƴǘ ǳǎŜ όҖпр Řays), recent use (46-180 days), past use (181-365 days), and no use in the 
past year. Alcohol use was captured using most recent measurement of Alcohol Use Disorder 
Identification Test ς Consumption (AUDIT-C, 1-3=low-risk, 4-тҐƳƻŘŜǊŀǘŜΣ җуҐƘŜŀǾȅ ŎƻƴǎǳƳǇǘƛƻn). Odds 
ratios (OR) and 95% confidence intervals (CI) for the independent and interactive effects of NCMs and 
alcohol use were estimated using conditional logistic regression models. Models were adjusted for 
demographic and clinical characteristics, including summary measures of comorbidity burden and 
physiologic frailty. 

Results: Among 41,952 patients, 45% were PWH, 98% were male, and median age was 56 years. Crude 
incidence rates of CAP were higher among PWH (13.0/1000 person-years [PY]) than PWoH (5.8/1000 
PY). Exposure to NCMs increased risk for CAP in both PWH (OR 1.11, 95% CI 1.01-1.21) and PWoH (OR 
1.24, 95% CI 1.14-1.36). Alcohol consumption positively interacted with NCMs in PWoH but not among 
PWH (see Figure). Risk of CAP increased in a dose-response manner with NCM count (from OR 1.05, 95% 
CI 0.97-1.14 for one NCM up to OR 1.66, 95% CI 1.49-мΦуп ŦƻǊ җр b/aǎύΦ IƛƎƘŜǎǘ Ǌƛǎƪ ƻŦ /!t ǿŀǎ 
observed among those with the most recent exposure to NCMs compared to no exposure in the year 
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prior (OR 1.63, 95% CI 1.51-1.76 for current use; OR 1.52, 95% CI 1.36-1.69 for recent use; and OR 1.42, 
95% CI 1.25-1.61 for past use).  

Conclusion: NCMs were associated with increased CAP risk among those living with and without HIV. 
Risk of CAP was elevated among PWoH who reported moderate or heavy alcohol consumption. Despite 
PWoH having higher relative odds associated with NCMs, higher underlying rates of CAP among PWH 
may still translate into excess CAP events due to NCMs among PWH patients.  

 

Cohort: Veterans Aging Cohort Study ς HIV 
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Non-AIDS defining cancer mortality in adults living with HIV by Marta Rava 
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3Hospital Universitario Infanta Sofía, Madrid, Spain. 4Hospital Universitario Ramón y Cajal, Madrid, 

Spain. 5Hospital General Universitario de Elche, Alicante, Spain. 6Centro Sanitario Sandoval, Madrid, 

Spain. 7Hospital Universitario La Paz, Madrid, Spain. 8Hospital Universitario Valle de Hebrón, Spain. 
9Hospital Universitario 12 de Octubre, Madrid, Spain. 10Hospital General Universitario Gregorio 
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Hospitalet de Llobregat, Barcelona, Spain. 16Hospital Universitario Virgen de la Victoria, Malaga, Spain 

Background: The aims of this study were: to describe non-AIDS defining cancers (NADCs) mortality in 
persons living with HIV (PLWH); to compare it with the general population and to identify prognostic 
factors for death due to a NADC.  

Methods: We included antiretroviral-ƴŀƛǾŜ t[²I ŀƎŜŘ җ нл ȅŜŀǊǎ ŀǘ ŜƴǊƻƭƳŜƴǘΣ ǊŜŎǊǳƛǘŜŘ ŘǳǊƛƴƎ нллп-
2020 in the cohort of the Spanish AIDS Research Network (CoRIS). NADC deaths were all deaths due to 
cancer, except those due to AIDS defining malignancies such as Kaposi sarcoma, certain types of non-
Hodgkin lymphomas and cervical cancer. We grouped NADC as viral (liver and anal cancer and Hodgkin 
lymphoma), nonviral and other cancers (gynecological, head and neck, cancers of unknown primary site, 
which could not be classified as viral or nonviral cancers). We estimated mortality rates and 
standardized mortality ratios (SMRs) using NADC mortality rates from the Spanish general population. 
We estimated hazard ratios (HR) using cause-specific Cox proportional hazard models, accounting for 
competing risks, and age as time-scale to identify prognostic factors for NADC mortality. 

Results: Among 17,329 PLWH, 158 of the 790 (20%) deaths observed during the follow-up were due to a 
NADC: of these 28 were due to a viral (17.7%) and 112 (70.9%) to a nonviral cancer.  

NADC mortality rate was 1.51 (95% confidence interval (CI): 1.29, 1.76) per 1,000 person-years (PY), it 
was 0.27 (95% CI 0.18, 0.39) per 1,000 PY for viral and 1.07 (95% CI 0.89, 1.29) per 1,000 PY for nonviral 
NADCs. NADC mortality was higher than that of the general population: the SMRs were 1.73 (95% CI 
1.48, 2.02) for all NADCs, 4.68 (95% CI 3.23, 6.78) for viral and 1.49 (95% CI 1.23, 1.79) for nonviral 
NADCs. NADC mortality rates increased with age, whereas the SMRs were the highest between 20 and 
50 years, and then decreased with age (see figure 1). 

Risk of NADC mortality was higher in participants that acquired infection through heterosexual contact 
(HR 1.48; 95%CI 1.07, 2.03) and injection drug use (HR 1.54; 95%CI 0.87, 2.76), compared to sex 
between men. Time-varying prognostic factors for NADC death were: smoking (HR: 2.23; 95%CI 0.96, 
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5.18), presence of hepatitis C virus antibodies (HR: 1.74; 95%CI 1.09, 2.78), hepatitis B surface antigen 
(HR: 2.02; 95%CI 1.12, 3.66), and decreasing CD4 count (HR: 8.49; 95%CI 5.46, 13.20 for CD4< 200 
cells/µl, HR: 4.10; 95%CI 2.57, 6.55 for CD4 200-349 cells/µl; HR: 2.50; 95%CI 1.64, 3.80 for CD4 350-499 
ŎŜƭƭǎκҡƭ ŎƻƳǇŀǊŜŘ ǘƻ /5пҗрлл ŎŜƭƭǎκҡƭύΦ /5п Ŏƻǳƴǘғ нлл ŎŜƭƭǎκҡƭ όǾǎ /5пҗрлл ŎŜƭƭǎκҡƭύ ƘŀŘ ǘƘŜ ƘƛƎƘŜǎǘ 
HRs in association with both viral (HR: 16.23; 95%CI 6.21, 42.42) and nonviral (HR: 6.82; 95%CI 3.82, 
12.17) NADC mortality. 

Conclusions: Among NADC, nonviral NADC are the most frequent causes of death in PLWH. NADC 
mortality rates in PLWH are higher than in the general population, mainly at younger ages. Both lifestyle 
factors and comorbidities, such as smoking and viral hepatitis B and C, as well as immunodeficiency are 
associated with increased risk of death due to NADC.  

 

 

 

 

Cohort: CoRIS 
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Evaluating hypothetical clinic-based interventions to reduce racial disparities in 
mortality among people with HIV in the United States by Lauren Zalla 
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1Johns Hopkins University, Baltimore, MD, USA. 2University of North Carolina at Chapel Hill, Chapel Hill, 

NC, USA. 3Emory University, Atlanta, GA, USA. 4University of Calgary, Calgary, Alberta, Canada. 5Kaiser 
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Background: Reducing health inequities among people with HIV (PWH) is one of the four goals of the 
United States (US) National HIV/AIDS Strategy. Yet, evidence about the effectiveness of strategies to 
reduce inequities is limited. This study evaluated and compared the effects of hypothetical clinic-based 
interventions on differences in mortality between non-Hispanic Black and non-Hispanic White PWH 
receiving HIV care in the US. 

Methods: Participants included antiretroviral therapy (ART)-naïve individuals (with no history of ART or 
suppressed HIV-м wb!ύ ǿƘƻ ǿŜǊŜ ƴŜǿƭȅ ŀƴŘ ǎǳŎŎŜǎǎŦǳƭƭȅ όƛΦŜΦΣ җн ŎƭƛƴƛŎ Ǿƛǎƛǘǎ ƛƴ мн ƳƻƴǘƘǎύ ƭƛƴƪŜŘ ǘƻ IL± 
care at 14 NA-ACCORD clinical cohorts in the US from January 1996 ς April 2019. Additionally, eligible 
participants were classified in medical records as non-Hispanic Black (n=39,690) or non-Hispanic White 
(n=29,749), or were missing information on race or ethnicity (n=3,471) and had their combined 
race/ethnicity imputed as non-Hispanic Black or non-Hispanic White.The hypothetical interventions 
evaluated included immediate treatment (i.e., prescription of ART within two weeks of successful 
linkage to care) and guideline-based follow-up (i.e., receiving clinic visits and biomarker measurements 
at regular intervals that varied over calendar time following the recommendations of the Panel on 
Antiretroviral Guidelines for Adults and Adolescents). When emulating interventions, two scenarios 
were considered: (1) universal delivery of interventions to all PWH and (2) focused delivery of 
interventions to Black PWH. Three-year risks of all-cause mortality under the observed pattern of care 
were estimated for each racialized group using the crude Kaplan-Meier estimator of survival. To 
estimate all-cause mortality and absolute and relative racial differences in mortality under each 
hypothetical intervention, follow-up was censored once patients were observed to deviate from each 
hypothetical intervention, and inverse probability weights were applied to account for informative 
censoring. Conservative 95% confidence intervals were estimated around weighted risks using robust 
standard errors, and around differences in risk using the delta method. 

Results: Under the observed pattern of care, 3-year mortality was 8.0% among White PWH and 8.9% 
among Black PWH, for an absolute difference of nearly 1.0 percentage point (95% CI 0.5, 1.4). Under 
universal immediate treatment, 3-year mortality was reduced to 7.6% among White PWH and 8.1% 
among Black PWH, for a difference of 0.5 percentage points (95% CI -0.4, 1.3). Under universal 
immediate treatment combined with guideline-based follow-up, the difference was further reduced to 
0.2 percentage points (95% CI -1.0, 1.4), reflecting a 20% decrease in mortality among White PWH (from 



25th International Workshop on HIV and Hepatitis Observational Databases. Athens, Greece. 23rd to 25th March 2023 

STRICTLY CONFIDENTIAL 
 

8.0% to 6.4%) and a 26% decrease in mortality among Black PWH (from 8.9% to 6.6%). Under the 
focused delivery of immediate treatment and guideline-based follow-up to Black PWH, 3-year mortality 
would have been significantly lower among Black than among White PWH, with an absolute difference 
of -1.4 percentage points (95% CI -2.3, -0.4) and a relative difference of 0.83 (0.72, 0.95). 

Conclusion: This observational study suggests that universal immediate treatment combined with 
guideline-based follow-up would significantly reduce mortality among PWH and may, especially through 
focused delivery to Black PWH, significantly reduce the Black-White mortality gap among PWH. 

 

Cohort: North American AIDS Cohort Collaboration on Research and Design 
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Age-specific mortality among adolescents and youth living with HIV in South 
Africa: Results from a mixed-data cohort by Siyanai Zhou 

Siyanai Zhou1, Elona Toska1, Lucie Cluver2, and the Mzantsi Wakho/ UPLIFT cohort investigators1 

1University of Cape Town, Cape Town, South Africa. 2University of Oxford, Oxford, United Kingdom 

Background: Mortality among adolescents and youth living with HIV (AYLHIV) remains a global health 
problem. Data on mortality among AYLHIV by mode of HIV acquisition, and sex remains scarce. This 
analysis sought to measure age and sex-disaggregated mortality incidence rates and incidence rate 
ratios (IRR) in adolescents and youth with vertically acquired HIV compared with those living with non-
perinatally-acquired HIV in South Africa. 

Methods: We analysed data from a longitudinal cohort of AYLHIV aged 10-19 at baseline in 2014, ever 
initiated on ART in 53 government health facilities in the Eastern Cape Province of South Africa, followed 
up in 2021-2022. 1107 (70.8%) were followed up for three (3) visits between 2014 to 2018 and 
completed a self-reported questionnaire on their health experiences at home, in their communities, and 
in healthcare settings. Additional follow-up check-ins using a short version of the questionnaire were 
done in 2021-2022. The cohort included HIV-negative peers from neighbouring homes and some co-
resident adolescents to minimize stigma linked to HIV and study participation (N=456). Using the semi-
exact method, first, we estimated mortality rates by HIV status, post-ART mortality incidence rates as 
well as 95% confidence intervals (95%CI) per 100 person-years for AYLHIV with vertically-acquired HIV 
and AYLHIV with recently acquired HIV. Second, we estimated mortality incidence rate ratios (IRRs) and 
their 95% CIs for AYLHIV with vertically-acquired HIV compared to AYLHIV with recently acquired HIV. 
IRRs were adjusted for sex and time-updated age (10-14, 15-19, and 20+ years). 

Results: Overall, 1563 adolescents and young people followed up between 2014 and 2022 were 
included, comprising 1107 (70.8%) AYLHIV (57% female). Overall mortality proportions were higher 
among AYLHIV compared to their HIV-negative peers (8.3% versus 0.4%). The overall mortality incidence 
rate was 1.1/100 person-years (95% CI: 0.9-1.4) for those with vertically-acquired HIV, which was similar 
to AYLHIV who acquired HIV recently 0.9/100 person-years (95% CI: 0.6-1.5). Figure 1 shows that 
mortality increased as age increased, and was higher for males compared with females, for both groups 
of adolescents. Among AYLHIV with vertically-acquired HIV, aged 20+ years, mortality was higher among 
males reaching 5.4/100 person-years (95% CI: 3.2-8.6) compared to females (3.9/100 person-years, 95% 
CI: 2.2-5.3). Similarly, among AYLHIV with recently acquired HIV, mortality was higher among older 
males (20+ years) reaching 2.6/100 person-years (95% CI: 0.7-6.5) compared with females (0.9/100 
person-years, 95% CI: 0.4-1.9). Older females with vertically-acquired HIV (20+ years) had a significantly 
higher risk of mortality (IRR: 4.1, 95%CI: 1.6-11.1) compared to those with recent HIV acquisition. 
Analyses of healthcare factors associated with reduced mortality are underway. 

Conclusion: We report a substantial number of deaths occurring in the period of observation among this 
cohort of AYLHIV. Mortality differed by mode of HIV acquisition and sex and was high particularly among 
older females with vertical HIV acquisition. Specific interventions including adolescent-tailored care and 
support are urgently needed to improve survival among AYLHIV. 
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Cohort: Mzantsi Wakho Adolescent Health Cohort 
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Risk and survival functions with measurement error in event times by Jessie 
Edwards 

Jessie Edwards, Stephen Cole, Paul Zivich, Bonnie Shook-Sa 

UNC - Chapel Hill, Chapel Hill, USA 

Background: Risk and survival functions are key measures to summarize incidence of health outcomes in 
HIV research. Computing a risk or survival function requires information on the event times. However, 
many types of outcomes are subject to measurement error in which events are missed entirely (i.e., 
classified as nonevents at the end of follow-up) or are falsely observed early (e.g., classified as events 
prior to their true event time). These types of misclassification may occur with self-reported outcome 
data (e.g., date of self-reported myocardial infarction), diagnoses obtained from electronic medical 
records (e.g., date of COVID-19 diagnosis), or outcome data obtained by regular testing conducted 
during an epidemiologic study (e.g., monthly HIV-1 rapid antigen tests). Existing tabular approaches to 
account for outcome misclassification do not adequately extend to event times and are not valid in 
settings with right censoring (e.g., loss to follow up). 

Methods: We present a semiparametric approach to account for measurement error in event times 
when estimating risk or survival functions in settings with right censoring. The proposed estimator can 
be informed by internal validation data, external validation data, or expert knowledge. Standard errors 
are estimated via the nonparametric bootstrap or the sandwich variance estimator. We explore the 
finite sample properties of the proposed approach using a series of simulation experiments in which 
sensitivity ranged between 90% and 100%, the false positive rate ranged between 0 and 11 false 
positive cases/100 person-years, and the true risk at 2 years was 20%. We compare bias, precision, and 
confidence interval coverage for the estimated risk at 8 timepoints over follow up between the standard 
Kaplan-Meier estimator, which does not account for outcome measurement error, and the proposed 
approach. We also illustrate the proposed approach using publicly available data on reinfection with a 
sexually transmitted infection after initial infection with gonorrhea or chlamydia. 

Results: In settings with false positives and/or imperfect sensitivity in classification of the outcome 
measure, the standard Kaplan-Meier estimator is biased, with bias in the estimated risk ranging from 2% 
to 16% in the scenarios explored (Figure). Under the same conditions, the proposed estimator 
performed well, with little bias (<0.05%) and appropriate confidence interval coverage in all scenarios. In 
the example, we show that the estimated four-year risk of reinfection with a sexually transmitted illness 
rises from 45% (95% CI: 41, 50) to 62% (95% CI: 53, 71) after accounting for imperfect sensitivity (70%) 
and a false positive rate of 1.2 false positive cases per 100 person-years. 

Conclusion: Implementation of the proposed approach stands to improve inference in cohort studies 
subject to outcome misclassification, such as those using self-reported outcomes, routinely collected 
data, or outcomes measured using error prone diagnostic tests. 
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Figure. Boxplot of estimated risks at 8 timepoints across 5000 simulated cohorts (n = 4000) with 
simulated validation studies of size nval = 1000 using the standard Kaplan-Meier (naïve) estimator and 
the estimator that accounts for outcome misclassification under 4 misclassification scenarios (black line 
represents the true risk function). 
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Semiparametric regression analysis of gap in care and death under missing not 
at random vital status by Giorgos Bakoyannis 

Giorgos Bakoyannis, Theofanis Balanos, Constantin Yiannoutsos 

Indiana University, Indianapolis, USA 

Assessing factors that are potentially associated with a gap in care and death using programmatic HIV 
data in resource-limited settings is a challenging task. A major issue in these settings is incomplete death 
ascertainment. While several statistical methods have been proposed to address this issue, they all 
impose the assumption that vital status is missing at random (MAR). However, the MAR assumption is 
likely violated in HIV care and treatment programs in resource-constrained settings, since successful 
vital status ascertainment may be less likely among the deceased patients. To address this issue in the 
framework of the semiparametric proportional cause-specific hazards model, we propose a sensitivity 
analysis methodology based on a marginal partial pseudolikelihood estimation approach. Unlike 
previous work on sensitivity analysis for missing not at random (MNAR) scenarios, we also propose 
methodology for computing 95% simultaneous confidence bands for the estimated hazard ratios over a 
plausible prespecified set of sensitivity parameter values. These bands account for the multiplicity due 
to considering multiple sensitivity parameters. Therefore, they can be used for assessing overall 
statistical significance over the entire range of sensitivity parameter values. The validity of the 
methodology is justified both theoretically and via extensive simulation experiments. The methodology 
is used to analyze programmatic data of 24,372 patients from 30 clinics within the East Africa Regional 
Consortium of the International Epidemiology Databases to Evaluate AIDS (IeDEA). In this analysis, we fit 
semiparametric proportional cause-specific hazards models for gap in care and death, with gender, age 
at antiretroviral treatment (ART) initiation, CD4 cell count at ART initiation, and vital status disclosure as 
covariates. The sensitivity parameter values considered in this analysis range from -1 (MNAR scenario 
where the odds of death are 63% lower for those with missing vital status) to 1 (MNAR scenario where 
the odds of death are 2.7 times higher for those with missing vital status). A sensitivity parameter that 
equals to 0 corresponds to the MAR scenario. Based on our analysis, a higher CD4 count is significantly 
associated with a higher hazard of a gap in care and a lower hazard of death over the entire range of 
sensitivity parameter values (Figure 1). The proposed methodology is crucial for addressing the issue of 
MNAR vital status when evaluating risk factors of key HIV outcomes using programmatic data from 
resource-limited settings.  
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Figure 1. Hazard ratios (blue lines) for the effect of CD4 at ART initiation on gap in care (left panel) and 
death (right panel), and the 95% simultaneous confidence bands (light blue areas). The sensitivity 
parameter ranges from -1 (MNAR scenario where the odds of death are 63% lower for those with 
missing vital status) to 1 (MNAR scenario where the odds of death are 2.7 times higher for those with 
missing vital status). Estimates adjusted for gender, age at ART initiation, and HIV status disclosure. 
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Spatiotemporal modeling of Mycobacterium tuberculosis transmission risks 
using environmental, clinical, and patient movement data by Nicolas Banholzer 

Nicolas Banholzer1, Keren Middelkoop2, Juane Leukes2, Robin Wood2, Matthias Egger1, Lukas Fenner1 

1Institute of Social and Preventive Medicine, University of Bern, Bern, Switzerland. 2Desmond Tutu HIV 

Centre, Department of Medicine, University of Cape Town, Cape Town, South Africa 

Background: In high TB burden countries, congregate settings such as healthcare facilities carry a 
considerable risk of tuberculosis (TB) transmission. The risk of indoor airborne infections, 
including Mycobacterium tuberculosis (Mtb), is often assessed using the Wells-Riley equation, which 
assumes constant exposure to infectious particles (so-called infectious quanta) in space and time. The 
use of CO2 concentrations in the equation as a tracer gas for exhaled breath and air exchange allows the 
infectious quanta to change over time but assumes that the quanta are well mixed in space. Here, we 
developed a spatiotemporal model that uses patient movements to estimate indoor transmission risk 
and compared it to temporal modeling. 

Methods: We used environmental (CO2), clinical (electronic patient registries), and patient movement 
data (video sensors) collected on a typical day in October 2021 in a primary care clinic in South Africa. 
Movement data were linked to clinical records. In our model, the risk of infection P is related to 

exposure duration T and the concentration of infectious quanta N as We modeled N 
such that it can vary over time t and unit airspace s as 

 where E is the emitted quanta, RR is the 
removal rate per minute, and V is the volume of unit airspace s in m3. E is estimated assuming an 
exponential decrease of emitted quanta with distance to infectious patients based on patient movement 
data. RR was estimated via time-varying air exchange rates based on indoor CO2 concentrations. We 
performed 100 Monte Carlo simulations, considering the uncertainty of all model parameters. 

Results: The video sensors recorded 1,270 visitors on the study day, of whom 151 were linked to clinical 
records as patients. Three were known infectious TB patients and three additional TB patients among 
visitors were added using simulation to account for undetected TB. The estimated average 
concentration of infectious quanta differed between morning and afternoon (Figure 1A). Across 
simulations, we estimated an average risk of infection of 0.46% (95% limits: 0.01-5.50%) using 
spatiotemporal modeling, and 0.50% (95% limits: 0.030-5.89%) using temporal modeling. Compared 
with temporal modeling, the number of visitors at low to medium risk of infection was comparable using 
spatiotemporal modeling. In contrast, the number of visitors at a very high risk of infection was higher 
with spatiotemporal modeling (Figure 1B). 

Conclusions: In this proof-of-concept modelling study, our multiple-measure approach using 
environmental, clinical, and patient movement data allowed spatiotemporal modeling of Mtb 
transmission risks, which may add useful information to inform prevention. Further work with larger 
datasets is needed to produce more robust results. However, our spatiotemporal modeling approach 
can potentially be used to identify hotspots in congregate indoor settings, to measure the effects of 
infection control measures, and to guide optimization of person flows in indoor TB high-risk settings 
such as clinics. 
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Figure 1: (A) Estimated spatiotemporal quanta concentration in the clinic by daytime and (B) 
estimated number of visitors by risk of infection. 
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Linking data from the national HIV program without patient identifiers : A study 
from South Africa by Khumbo Shumba 

Khumbo Shumba1, Jacob Bor2,1, Cornelius Nattey Nattey1, Nelly Jinga1, Dickman Gareta3, Evelyn Lauren2, 

William Macleod4,2, Matthew P. Fox2,1, Adrian Puren5, Koleka Mlisana5,6, Dorina Onoya1 

1Health Economics and Epidemiology Research Office, Department of Internal Medicine, School of 
Clinical Medicine, Faculty of Health Sciences, University of the Witwatersrand, Johannesburg, South 
Africa. 2Department of Global Health, Boston University School of Public Health, Boston, USA. 3Africa 
Health Research Institute (AHRI), Research Data Department, Durban, South Africa. 4Health Economics 
and Epidemiology Research Office, Department of Internal Medicine, School of Clinical Medicine, Faculty 
of Health Sciences, University of the Witwatersrand, Johanneburg, South Africa. 5National Health 
Laboratory Service, Centre for HIV & STIs, National Institute for Communicable Diseases, Johannesburg, 
South Africa. 6School of Laboratory Medicine and Medical Sciences, University of KwaZulu Natal, 
Durban, South Africa 

Background: Linkage between health databases typically requires identifiers such as patient names and 
pŜǊǎƻƴŀƭ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ƴǳƳōŜǊǎΦ ²Ŝ ƭƛƴƪŜŘ Řŀǘŀ ŦǊƻƳ {ƻǳǘƘ !ŦǊƛŎŀΩǎ ¢L9wΦbŜǘ ŎƭƛƴƛŎŀƭ ŘŀǘŀōŀǎŜ ŀƴŘ ǘƘŜ 
National Health Laboratory Service National HIV Cohort (NHLS Cohort) without patient identifiers, 
creating a longitudinal HIV cohort with comprehensive clinical and laboratory data. 

Methods: We extracted data on all CD4 counts and HIV viral loads from TIER.Net and NHLS Corporate 
Data Warehouse for Ekurhuleni District, Gauteng Province, 2015-2019.  Using a combination of linking 
variables (laboratory result value; specimen collection date; facility of collection; patient; year and 
month of birth; and gender), we linked these lab tests existing in both databases. Exact matching linked 
on exact linking variable values while caliper matching combined exact matching; and linkage on 
approximate test dates (± 5 days) or a set of sensitivity cut-ƻŦŦǎ ϦƭƻǿŜǊ ǘƘŀƴ ŘŜǘŜŎǘŀōƭŜέ ό[5[ύ ǾƛǊŀƭ ƭƻŀŘ 
values which may differ across laboratories and over time. We then developed a sequential linkage 
approach utilising lab test specimen barcodes, then exact matching, and lastly caliper matching.   

Results: We attempted to link 1,944,292 lab results from TIER.Net (representing 506,944 unique 
patients) and 2,231,354 lab results from the NHLS database. Exact matching achieved a sensitivity of 
53.4% and PPV of 95.2%. Caliper matching achieved a sensitivity of 91.0% and PPV of 94.4%. In the 
sequential linkage we linked a total of 69.1% of labs matched, with PPV=96.6% and Sensitivity= 82.7% 
linking 85.4% of TIER.Net patients with the NHLS. From January 2015 to March 2018 data, 76.2% of 
TIER.Net patients were linked to an NHLS Cohort ID.  Of these patients, 27.0% acquired new CD4/VL 
laboratory test information. While the capturing of CD4/VL laboratory data on the TIER.Net platform 
was complete for 49.2% of patients, linkage to the NHLS Cohort improved this to 76.2%.  

Conclusion: Linkage across health databases attained high accuracy even without the use of patient 
identifiers, opening up new avenues for health research while maintaining patient confidentiality. 
Integrating the NHLS Cohort and TIER.Net is immensely valuable for monitoring achievement of national 
HIV interventions to obtain more accurate estimates of HIV program indicators. 

Cohort: South African National Health Laboratory Service (NHLS) National HIV Cohort 
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The rate of hepatitis C reinfection in Canadians coinfected with HIV and its 
implications for national elimination by Jim Young 

Jim Young1,2, Shouao Wang1, Charlotte Lanièce Delaunay1,2, Curtis Cooper3, Joseph Cox2,4, John Gill5, 
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Saskatchewan, Saskatchewan, Canada. 9CIHR Canadian HIV Trials Network, Vancouver, Canada 

Background: Updated mathematical modelling has Canada on track to eliminate hepatitis C virus (HCV) 
as a public health threat by 2030.The World Health Organisation (WHO) has set targets for the rate of 
new infections as a way to measure progress towards elimination. As more people are successfully 
treated for HCV, an increasing proportion of new infections will be reinfections. We consider whether 
the rate of HCV reinfection has changed since the interferon era in Canadians coinfected with HIV and 
the implications for national elimination efforts. 

Methods: The Canadian Coinfection Cohort is representative of HIV HCV coinfected people in clinical 
care. We selected cohort participants successfully treated for a first HCV infection either in the 
interferon era or in the era of direct acting antivirals (DAAs). These participants were followed from 12 
weeks after completing a successful treatment until the end of 2019 or until their last measured HCV 
RNA. We estimated the reinfection rate in each treatment era, overall and in participant subgroups, 
using piecewise exponential proportional hazard models. Maximising a full likelihood allows data to be 
left, right or interval censored; the piecewise exponential baseline provides estimates of rates in 
different periods. 

Results: Among 814 successfully treated participants with additional HCV RNA measurements, there 
were 62 reinfections. The overall reinfection rate was 2.6 (95% confidence interval, CI, 1.2ς4.1) /100 
person years (PY) in the interferon era and 3.4 (95% CI 2.5ς4.4) /100 PY in the DAA era. The rate in those 
reporting injection drug use during follow up was much higher: 4.7 (95% CI 1.4ς7.9) and 7.6 (95% CI 5.3ς
10) /100 PY in the interferon and DAA eras respectively. Rates in men reporting sex with men were 1.8 
(95% CI 0.0ς3.6) and 2.7 (95% CI 1.3ς4.0) /100 PY in the interferon and DAA eras respectively. The 
reinfection rate was lower in the first year after time zero in the interferon era than in the DAA era 
(Figure): 3.6 (95% CI 0.0ς7.5) and 6.9 (95% CI 4.3ς9.6) /100 PY respectively; although the percentage 
reporting injection drug use was similar in both eras (39% and 37% respectively). 

Conclusion: ¢ƘŜ ƻǾŜǊŀƭƭ ǊŜƛƴŦŜŎǘƛƻƴ ǊŀǘŜ ƛƴ ƻǳǊ ŎƻƘƻǊǘ ƛǎ ƴƻǿ ŀōƻǾŜ ǘƘŜ ²Ih ǘŀǊƎŜǘ ƻŦ Җн ƴŜǿ ƛƴŦŜŎǘƛƻƴǎ 
/100 PY in people who inject drugs (PWID). The reinfection rate in those currently injecting has 
increased since the interferon era, consistent with making treatment available to all PWID rather than to 
just selected PWID. Two other recent studies of our cohort data show HCV treatment uptake was in 
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decline before the pandemic (Saeed et al., 2020) and low or declining use of harm reduction strategies 
(Laniece Delaunay C. et al., 2022). Taken together, these three studies suggest Canada is not on track to 
achieve HCV elimination by 2030. 

Figure: Non-parametric estimates of the probability of not being reinfected over time ς in the interferon 
(INF) and direct acting antiviral (DAA) treatment eras. 

 

Cohort: Canadian HIV/HCV Co-Infection Cohort Study, CTN 222 
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Impact of direct-acting antivirals on hepatic steatosis in persons with HIV and 
Hepatitis C by Mathieu Chalouni 

Mathieu Chalouni 

Department of Biostastics, Boston University School of Public Health, Boston, USA 

Background: Hepatic steatosis is common in persons with HIV and hepatitis C virus (HCV) co-infection 
and is associated with cirrhosis occurrence and mortality.  Findings on direct-acting antivirals (DAA) 
impact on steatosis have been variable with studies demonstrating improvement in lipid profile and liver 
enzymes, but worsening obesity. We aimed to estimate the effect of DAA initiation on the risk of hepatic 
steatosis, evaluated by hepatic steatosis index (HSI), in persons with HIV and HCV co-infection. 

Methods: We emulated a target trial of DAA initiation in the HepCAUSAL collaboration, which includes 
10 prospective HIV-HCV co-infection cohorts from Europe and North America (N=12,442). The eligibility 
criteria were: HIV-HCV co-infection, DAA-naïve, no steatosis (two consecutive HSI<30 less than 12 
months apart), no hepatitis B infection, measurement of AST, ALT and BMI in the last 3 months, 
undetectable HIV-RNA and detectable HCV-RNA in the last 12 months. HSI, a validated measure of 
steatosis (sensitivity: 0.93; specificity: 0.92), is computed as HSI=. Follow-up started at baseline, the 
earliest date all eligibility criteria were met, and ended at the earliest of outcome occurrence, death, 
loss to follow-up (15 months after most recent HIV-RNA or ALT measurement), or administrative end of 
follow-up. The treatment strategies were 1) DAA initiation within 6 months of baseline and 2) no DAA 
initiation. The outcome was steatosis (HSI>36). To accommodate the 6-month window, all individuals 
were assigned to each strategy and censored when they deviated from them. [MC1] We fit a pooled 
logistic regression model to estimate the 3-year cumulative steatosis incidence under each strategy. We 
used inverse probability weighting to adjust for the following baseline variables: age, sex, HIV risk 
category, alcohol consumption, BMI, AST, ALT, FIB-4, HIV-RNA, CD4 cell count, nadir CD4 count, history 
of AIDS and of interferon use, HCV genotype, years since first HCV seropositivity, cohort, and calendar 
year. 95% confidence intervals (CI) were computed using non-parametric bootstrap with 1,000 
repetitions. 

Results: Of 802 included individuals, 444 initiated DAA, of whom 168 (20.9%) initiated within 6 months 
of baseline. Follow-up begin mostly in 2015 or 2016 in both populations (77.8% and 75.2%) and median 
age was 61 years (interquartile range [IQR]: 55, 65) and 58 years (IQR: 51, 63) in DAA initiators in the 6 
months after baseline and those who do not, respectively. The proportion of individuals with a FIB-
пҗоΦнр ǿŀǎ омΦп҈ ŀƴŘ плΦр҈ ƛƴ 5!! ƛƴƛǘƛŀǘƻǊǎ ŀƴŘ ƴƻƴ-DAA initiators and 24.7% and 25.6% had 
BMI<18.5 kg/m2, respectively. The 3-year risk of steatosis among survivors was 8.2% (95% CI 3.1, 16.7) 
for DAA initiation (14 events) and 7.4% (3.0, 10.9) for no DAA initiation (37 events). The risk difference 
was 0.8% (-7.1, 10.9). 

Conclusion: In persons with HIV-HCV co-infection, the risk of steatosis was similar under DAA initiation 
and no DAA initiation. Analyses with adjustment for time-varying confounders, alternative handlings of 
competing events, and the estimation of the effect of DAA on the single components of the HSI, are in 
progress.  
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Figure. Cumulative incidence of hepatic steatosis according to DAA initiation strategy 

Cohort: Hep-CAUSAL consortium  
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Estimating the causal effect of treatment with direct-acting antivirals on kidney 
function among individuals with HIV and HCV co-infection and chronic kidney 
disease by Daniela Van Santen 

Sara Lodi1,2, Daniela Van Santen3,4 
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Health, Boston, USA. 3Department of Infectious Diseases, Research and Prevention, Public Health Service 
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Background. The benefits of direct acting antivirals (DAA) for treatment of HCV infection in individuals 
with HIV-HCV co-infection include a reduction in all-cause and liver-related mortality and improvement 
in quality of life. However, less is known about the role of DAA on kidney function among individuals 
with chronic kidney disease (CKD), a common comorbidity in patients with HIV-HCV co-infection. 
Understanding changes in post-DAA kidney function can help inform needs for long-term monitoring. 
We applied causal inference methods to data on HIV-HCV co-infected individuals with CKD from the 
HepCAUSAL collaboration to estimate the effect of DAA initiation on kidney function, measured as the 
estimated glomerular filtration rates (eGFR) using the 2021 EPI-2020 formula.   

Methods. We included ART-experienced adults with CKD (the second of two consecutive eGFR 
ƳŜŀǎǳǊŜƳŜƴǘǎ җмр ŀƴŘ Җсл ƳƭκƳƛƴ ǇŜǊ мΦто Ƴ2 within 12 months of each other on or after 1/1/2015) 
ŀƴŘ ǿƘƻ ƘŀŘ җ м IL±-wb! ŀƴŘ җ м ŘŜǘŜŎǘŀōƭŜ I/±-wb! ƳŜŀǎǳǊŜƳŜƴǘ ƛƴ ǘƘŜ Ǉŀǎǘ мн ƳƻƴǘƘǎΣ ŀƴŘ җм 
alanine aminotransferase (ALT), aspartate transaminase (AST), and platelet count measurements in the 
past 6 months. Baseline was the first month all inclusion criteria were met. We used the non-iterative 
conditional estimation (NICE) parametric g-formula to estimate the average change in eGFR at 24 (+/- 3) 
months since baseline had all individuals had eGFR measured at 24 months and a) had all individuals 
started DAA within 6 months of baseline versus b) had no individuals started DAA. Change in eGFR was 
modeled using linear regression. All models were adjusted for cohort, advanced fibrosis or cirrhosis, ART 
regimen including 1) dolutegravir, bictegravir, or rilpivirine, 2) tenofovir disoproxil fumerate 3) or 
cobicistat, sex, HIV transmission mode, age, calendar year, years since HCV diagnosis, CD4 cell count, 
history of AIDS, diabetes, and interferon treatment, and for baseline and time-varying post-baseline HIV-
RNA, and eGFR values and their monitoring frequency.  

Results. Of 775 eligible individuals with median [interquartile range] age, CD4 count and eGFR at 
baseline of 49 [41,54] years, 459 [260,688] cells/mm3, and 49 [41,54] ml/min per 1.73 m2, respectively, 
402 (52%) initiated DAA treatment during follow-ǳǇ ŀƴŘ опс ƘŀŘ җм ŜDCw ƳŜŀǎǳǊŜŘ ŀǘ нп όҌκ- 3) 
months. Using the NICE g-formula, the estimated average change in eGFR at 24 (+/- 3) months since 
baseline was 3.2 ml/min per 1.73 m2 (95% CI -0.03,5.3) under DAA initiation within 6 months of baseline 
and -1.2 ml/min per 1.73 m2 (95% CI -4.2,2.3) under no DAA initiation leading to a difference in average 
change of 4.2 ml/min per 1.73 m2 (95% CI -0.1, 7.3) at 24 months.  

Conclusions. We found that in the short-term DAA initiation led to a small improvement in kidney 
function compared with no DAA initiation in patients with CKD, but confidence intervals around our 
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estimates were wide. Further work is needed to understand the long-term benefits of DAA on kidney 
function in this population. 

Cohort: HepCAUSAL Collaboration 
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Differences in time to HCV treatment initiation and frequency of HCV RNA 
testing following HCV diagnosis in the broad direct-acting antiviral era in five 
countries by Rachel Sacks-Davis 
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1Burnet Institute, Melbourne, Australia. 2Monash University, Melbourne, Australia. 3Melbourne 
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University, Montreal, Canada. 6University of Bordeaux, Bordeaux, France. 7Centro de Investigaciƽn 

BiomŞdica en Red de Enfermedades Infecciosas (CIBERINFEC), Madrid, Spain. 8Hospital General 

Universitario Gregorio Marañón (IiSGM), Madrid, Spain. 9University of Bern, Bern, Switzerland. 
10University of Amsterdam, Amsterdam, Netherlands. 11Stichting HIV Monitoring, Amsterdam, 

Netherlands 

Background: Delays in treating hepatitis C virus (HCV) increase the risk of loss to care and onward 
transmission, jeopardising HCV elimination. Current guidelines for a chronic HCV diagnosis vary by 
country, with intervals between two positive RNA test results to confirm chronic infection being either 
six months or one month apart required. Australia also restricts reimbursement for HCV RNA tests to 
one per year for confirmation of chronic infection. These variations have the potential to delay 
treatment uptake. We describe differences in treatment initiation and RNA testing intervals following 
HCV diagnosis among people with HIV (PHIV) in five countries with high treatment uptake in the direct 
acting antiviral (DAA) era.  

Methods: We used data from five of 11 cohorts from the International Collaboration on Hepatitis C 
Elimination in HIV Cohorts (InCHEHC), including data from Australia, France, the Netherlands, 
Switzerland and Spain. Individuals were eligible if first HCV RNA positive test occurred after DAAs 
became broadly available in their country. We used Kaplan-Meier methods to estimate the probability 
of treatment initiation by country. To describe the number of HCV RNA tests following diagnosis we 
used the cumulative mean function. For both analyses, follow up started at first positive RNA result, and 
ended at first treatment initiation, cohort administrative censoring date, loss to follow up, or end of 
2019, whichever came first. 

Results: Of 92,626 participants in the five cohorts, 770 first tested HCV RNA positive after broad DAA 
access began. Overall, 419 (54%) initiated treatment during 673 person-years of follow up. Time to 
treatment initiation was shortest in the Netherlands and longest in Australia (Figure 1A). Six months and 
one year after diagnosis respectively, the probability of treatment initiation was 33% (95% CI: 26-39%) 
and 44% (95%CI: 36-50%) in Australia, and 49% (95%CI: 43-55%) and 66% (95% CI: 60-72%) in the 
Netherlands, with few participants treated more than one year after diagnosis (Figure 1A). The mean 
cumulative number of HCV RNA tests after the first positive was similarly highest in the Netherlands and 
lowest in Australia. In the Netherlands, the mean number of tests was 1.8 (95%CI: 1.6-2.0) after one 
year and 2.2 (95%CI: 1.9-2.5) after two years, whereas in Australia it was 0.9 (95%CI: 0.8-1.1) after one 
year and 1.4 (95%CI: 1.1-1.6) after two years. 
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Conclusions: Longer intervals between HCV RNA testing and differences between definitions of chronic 
infection plausibly lead to delays in treatment initiation. Removing restrictions on HCV RNA test 
frequency and adopting a one month interval for diagnosing chronic infection might maximise linkage to 
care and minimise ongoing transmission. Further work will use propensity score matching to assess 
whether the differences in treatment initiation between countries are attributable to differences in 
testing frequency prior to diagnosis and/or patient characteristics. 

 

  

 

Figure: Time to treatment initiation (A) and mean cumulative number of HCV RNA tests (B) since HCV 
diagnosis among 770 participants with first HCV RNA test after broad access to DAA therapies. 

Cohort: International Collaboration on Hepatitis C Elimination in HIV Cohorts 
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Lost but not forgotten: Longitudinal (dis)engagement trajectories and mortality 
among people living with HIV and Hepatitis C in Canada by Sahar Saeed 

Sahar Saeed1, Tyler Thomas1, Erica Moodie2, Joseph Cox2, Curtis Cooper3, John Gill4, Valerie Martel-

Laferriere5, Alexander Wong6, Sharon Walmsley7, Marina Klein8 

1Queen's University, Kingston, Canada. 2McGill University, Montreal, Canada. 3University of Ottawa, 

Ottawa, Canada. 4University of Alberta, Calgary, Canada. 5University of Montreal, Montreal, Canada. 
6University of Saskatchewan, Saskatoon, Canada. 7University Health Network, Toronto, Canada. 8McGill 

University Health Center, Montreal, Canada 

Background:  Cascades of care capture cross-sectional snapshots to describe critical milestones when 
monitoring HIV and hepatitis C clinical care. While this model helps to quantify the effectiveness of care 
delivery, it fails to capture the longitudinal nature of patients transitioning in and out of care. In this 
study, we examine the longitudinal (dis)engagement and mortality trajectories among people living with 
HIV and Hepatitis C using a multistate framework.  

Methods: We used data from the Canadian HIV-HCV Co-Infection Cohort, which prospectively follows 
2008 participants from 18 centers bi-annually. Participants were required to have at least two visits to 
be eligible for this analysis. We identified five transition states: sustained engagement (remained 
engaged-in-care until administrative censoring October 2022), lost-to-follow-up (LTFU) (defined as no 
cohort visit for 18 months), re-engaged (re-entry into cohort after being LTFU), withdrawn from the 
study, and death. Time-fixed and varying predictors of each transition state including age, key 
populations (people who inject drugs (PWID) in the last six months, Indigenous ethnicity, men who have 
sex with men (MSM) and women), low income (<$1500 CAD/month) and undetectable HIV RNA (<50 
copies/mL) were evaluated. Incidence rates between transition states are reported as events per 100 
person-years (py). Predictors of transitioning to LTFU, re-engagement and death were compared to 
those who remained in clinical care (sustained engagement) using Cox-proportional hazards models 
(reported as adjusted hazard ratios (aHR).  

Results: 1809 participants met the eligibility criteria and contributed 12,591 py from 2003 to 2022. At 
baseline, the median age was 50 years old (IQR 43, 57), 419 (23%) identified as MSM, 535 (30%) as 
PWID, 449 (25%) as Indigenous and 534 (30%) as women. The figure illustrates incidence rates of 
transitioning between five transition states. The probability of death was more than two times higher 
after transitioning through LTFU than among participants who remained engaged in care. 857 (46%) 
participants had one episode of LTFU, 293 (16%) had two episodes, and 99 (5%) had greater than three 
episodes. Of 1249 who were LTFU, 697 (56%) re-engaged. By the end of the study, 676 (37%) 
participants remained in the LTFU state, 139 (8%) withdrew, and 383 (21%) died. Indigenous ethnicity 
(1.17, 95% CI 0.96, 0.97) and low income (1.23, 95% CI 1.05, 1.44) were associated with an increased risk 
of transitioning from engaged to LTFU. While older age (0.96, 95% CI 0.96, 0.97), MSM (0.77, 95% CI 
0.65, 0.90), and having undetectable HIV RNA (0.29, 95% CI 0.23, 0.35) were associated with decreased 
risk of transitioning from engaged to LTFU. Similar results were observed for transitions from engaged to 
death. 
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Conclusion: Sustained engagement in care ensures improved clinical outcomes. Characterizing 
trajectories may help identify high-risk patients and periods, revealing unique opportunities for targeted 
interventions. Future plans include using multi-state Markov modeling, incorporating hepatitis C 
milestones (sustained virologic response and reinfection) and the impact of the COVID-19 pandemic to 
further identify factors associated with transitioning out of care.  

Cohort: Canadian HIV/HCV Co-Infection Cohort Study, CTN 222 
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Low coverage of hepatitis D virus testing in individuals with HIV and HBV in the 
Netherlands: a retrospective, cross-sectional and longitudinal study by Anders 
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Background: European guidance recommends that all individuals with hepatitis B virus (HBV) be tested 
for hepatitis D virus (HDV). Little is known on the extent of and reasons for HDV testing in individuals 
with HIV and HBV during routine practice. We aimed to assess the changes in HDV testing in 2000 to 
2021 in individuals with HIV and HBV infection in care in the Netherlands, both overall and according to 
key population. We also intended to understand the determinants of those who ever received an HDV 
test. 

Methods: Data from the ATHENA cohort of people with HIV who were ever hepatitis B surface antigen 
ǇƻǎƛǘƛǾŜΣ ŀƎŜŘ җму ȅŜŀǊǎ ƻǊ ƻƭŘŜǊΣ ŀƴŘ ŀǘǘŜƴŘŜŘ ŀƴȅ of the 24 HIV treatment centers in the Netherlands 
between 2000 and 2021 were assessed. We estimated the percent of included individuals ever tested 
for HDV (i.e., documented anti-HDV antibody or HDV RNA test) across calendar years. Determinants for 
ever being tested by the end of follow-up were assessed using relative risk (RR) regression using a 
Poisson regression model with robust variance estimation.     

Results: Of the 1668 included individuals with HIV and HBV, only 212 (12.7%) had a documented HDV 
test. The percentage of individuals tested for HDV increased from 5.0% (95% confidence interval 
[CI]=3.4-7.3) in 2000 to 14.0% (95%CI=12.1-16.2) in 2021. In 2021, the percentage tested for HDV was 
13.0% (95%CI=10.7-15.7) in men who have sex with men, 23.5% (95%CI=9.1-48.6) in persons who inject 
drugs, and 15.6% (95%CI=12.2-19.8) in heterosexual/others. In multivariable analysis, ever having an 
HDV test was associated with ever having detectable HBV DNA viral load during follow-up (adjusted 
RR=3.61, 2.39-5.46, p<0.001), ever presenting with elevated alanine aminotransferase (ALT) levels 
(adjusted RR=1.48, 95%CI=1.14-1.93, p=0.003), advanced fibrosis/cirrhosis (versus no fibrosis/cirrhosis, 
adjusted RR=1.78, 95%CI=1.35-2.34, p=0.001), and being overweight/obese (versus 
normal/underweight, adjusted RR=1.44, 95%CI=1.11-1.87, p=0.006). The percentage of individuals with 
HIV and HBV who tested positive for HDV remained relatively stable over calendar year: 15.4% (n=4/26; 
95%CI=5.9-34.6) in 2000 and 7.2% (n=11/152; 95%CI=4.1-12.6) in 2021. 

Conclusions: HDV testing coverage in the Netherlands is low for individuals with HIV and HBV. Although 
testing was more common in those with advanced liver disease, a considerable proportion at risk of HDV 
still needs HDV testing in the Netherlands. 

Cohort: AIDS Therapy Evaluation in the Netherlands  
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Predicting Dolutegravir resistance levels in Southern Africa ς the DTG MARISA 
model by Tom Loosli 

Tom Loosli1,2, Anthony Hauser1,2, Richard Lessells3,4, Huldrych Günthard1,2, Matthias Egger5,6,7, Roger 

Kouyos1,2 

1Division of Infectious Diseases and Hospital Epidemiology, University Hospital Zurich, Zurich, 

Switzerland. 2Institute of Medical Virology, University of Zurich, Zurich, Switzerland. 3KwaZulu-Natal 

Research Innovation and Sequencing Platform (KRISP), University of KwaZulu-Natal, Durban, South 
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7Population Health Sciences, Bristol Medical School, University of Bristol, Bristol, United Kingdom 

Background: HIV drug resistance is a significant challenge for sustainable antiretroviral therapy. In 
response to the exponentially rising levels of NNRTI resistance, millions of people have recently been 
switched to Dolutegravir (DTG)-based ART. Data on DTG resistance are limited, and DTG-resistant HIV 
has rarely been observed. However, given the frequency of use and the recency of the DTG rollout, rates 
of DTG resistance may increase. Understanding the dynamics of future DTG resistance for medium- and 
long-term health policy planning is essential. Here we develop DTG-MARISA, a compartmental model 
that considers the cascade of care, gender, disease progression and resistance genotype to predict DTG 
resistance in South Africa. 

Methods: MARISA (Modelling Antiretroviral drug Resistance In South Africa) is a deterministic 
compartmental model consisting of the four layers cascade of care, disease progression, sex, and drug 
resistance. It has been shown to reproduce the HIV epidemic in South Africa, as well as NNRTI acquired 
drug resistance (ADR) and transmitted drug resistance (TDR) ς see Hauser et al. PLoS Comp Biol 2019. 
MARISA only distinguished between susceptible and resistant HIV strains, disregarding the complex 
genetics of HIV resistance that are crucial for high genetic barrier drugs such as DTG. We expanded the 
resistance genotype as follows: NRTI and NNRTI resistance are classified as either susceptible or 
resistant. For DTG resistance, we include the key mutations (E138K, G140SR, Q148HR, N155H, R263K) 
observed in people experiencing failure on DTG-based ART.  

Results: Based on DTG-MARISA, we model acquired and transmitted drug resistance among people 
living with HIV in South Africa up to 2040. We explore different scenarios regarding mutation acquisition 
rates, the impact of resistance on treatment, and NRTI backbone drug resistance on DTG resistance. We 
show how these factors will affect the emergence of DTG resistance by 2040, compared to a 
counterfactual scenario (see time courses of transmitted drug resistance in Figure). The model predicts 
that with the introduction of DTG-based ART, the exponential increase in NNRTI TDR will be halted. 
However, DTG TDR will increase over time and could reach current levels of NNRTI TDR by 2040 (see 
Figure).  

Conclusion: Despite high efficacy of DTG at the individual level, a DTG resistance epidemic is likely in the 
coming years as more and more people are treated with DTG-based therapies. The risk is particularly 
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high in low- and middle-income countries, where pre-existing resistance is more common, and resources 
for HIV-1 RNA monitoring, and resistance testing or switching to alternative ART regimens are limited. 

 

 

Figure: Proportion of people with HIV drug resistance at the time of diagnosis. Two scenarios are shown 
in the rows: DTG rollout, where all people are switched/initiated on DTG-based ART, and NNRTI 
continued, a counterfactual scenario where DTG rollout does not occur. Colours correspond to CD4 
levels reflecting recency of infection at the time of diagnosis, and the dotted line shows the average 
across all CD4 categories.  

 Cohort: Dolutegravir Resistance Cohort Collaboration 
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Virological suppression and weight gain in children and adolescents in Europe 
on dolutegravir compared to protease inhibitors: a propensity score analysis by 
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Background: Dolutegravir (DTG) is a recommended first-line and second/subsequent-line medicine for 
HIV-1 in children and adolescents. Excess weight gain on DTG has been reported in some adult studies 
but data in children are limited.  

Methods: Children/adolescents aged 6-<18 years on 2NRTIs+DTG or 2NRTIs+PI from 2010-2020 from 11 
cohorts in EPPICC were included. First, viral suppression (VS, <50 copies/ml or lower limit of detection) 
and change in BMI-for-age z-score (zBMI, derived from WHO growth reference) were estimated at 24, 
48, 96 and 144 weeks, overall and by treatment status at DTG/PI start. Second, propensity scores (PS) 
based on characteristics at start of DTG/PI (age, sex, time since ART initiation, prior treatment failure, 
zBMI and prior AIDS event) were derived separately for those treatment-experienced with VS and 
treatment-experienced and viremic at start of DTG/PI (insufficient numbers naïve). PS matching was 
used to estimate differences in VS and zBMI change at 48, 96 weeks after DTG/PI start.  

 Results: Of 679 who started DTG aged 6-<18years, 532 (78%) took DTG+2NRTIs, 59 (11%) were naïve, 
346 (65%) treatment-experienced with VS, 90 (17%) treatment-experienced and viremic, and 37 (7%) 
treatment-experienced and missing VL at DTG start. Of 730 children/adolescents on PI regimen, 291 
(40%) took darunavir and 266 (36%) lopinavir, 153 (21%) were naïve, 259 (35%) treatment-experienced 
and VS and 197 (27%) viraemic at PI start. 431 (81%) of those on DTG and 247 (34%) on PI took 
lamivudine with abacavir backbone. Median follow up on DTG was 86 [46,138] weeks and on PI was 117 
[47,215] weeks. Ethnicity and age at ART initiation was similar for those on DTG and PI (66% and 65% 
black ethnicity and median age 4.8 [IQR 0.9,10.0] and 5.3 [1.5,9.8] years, respectively). Those on DTG 
were slightly older at DTG start (14.1 [11.7,15.9] versus 13.1 [10.1, 15.3] years) and fewer had previous 
treatment failure (17% versus 30%). 

Unadjusted VS was higher on DTG than PI, overall and in each subgroup (Fig). zBMI remained stable over 
time on DTG and PI. At 48 weeks mean change in zBMI among those naïve at drug start was 0.02 (95%CI 
-0.10,0.15) on DTG and -0.04 (-0.16,0.07) on PI, for treatment experienced with VS -0.01 (-0.05,0.04) and 
0.04 (-0.01,0.09), and for treatment experienced with viraemia 0.01 (-0.06,0.09) and -0.02 (-0.07,0.04), 
respectively. 
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After PS matching, among those treatment-experienced with VS at start of DTG/PI, VS was 5.6% 
(0.0,11.1) and 5.9% (0.0,13.2) higher on DTG than PI at 48 and 96 weeks respectively. For those 
treatment-experienced and viremic at start of DTG/PI, VS was 26.0% (12.3, 39.8) and 20.1% (5.4,34.8) 
higher, respectively. There was no difference in change in zBMI between DTG and PIs in either 
treatment-experienced group or time point. 

Conclusions: Our findings suggested superiority of DTG compared in terms of viral suppression, similar 
to adult studies.  We found no evidence of excess weight gain in children on DTG. 

 

  

  

  

Figure: Unadjusted percentage of children living with HIV with VS over time on DTG or PI-based 
regimens.  

Cohort: European Pregnancy and Paediatric Infections Cohort Collaboration 
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Background: Dolutegravir (DTG) is one of the most common third drugs in antiretroviral therapy (ART) 
regimens for treatment of HIV infection in low- and middle-income countries. Like other studies, we 
have previously demonstrated an association between weight gain and DTG-based ART in people living 
with HIV (PLWH) at Newlands Clinic in Harare, Zimbabwe. Since overweight or obesity are risk factors for 
hypertension, we aimed to compare blood pressure (bp) trends in patients switching to or starting DTG-, 
efavirenz-(EFV), and ritonavir-boosted atazanavir-(ATV/r) based ART. 

Methods: We included all adult PLWH who started or switched to DTG-, EFV-, or ATV/r-based ART at 
Newlands Clinic between 2008 and 2022. We extracted all bp measurements in the first two years after 
ART start/switch. Using Bayesian binomial additive mixed models, we examined trends in the proportion 
of patients with high bp (systolic pressure >140 mmHg or diastolic pressure >90 mmHg) after 
start/switch. ART regimen, sex and their interaction were included as fixed effects, patient as random 
intercept, and monthly trends were smoothed by sex and ART regimen. We assumed weakly informative 
priors and fitted models (A) overall and stratified by (B) BMI group and (C) age group. 

Results: We analysed 35449 bp records from 4348 patients of whom 3181 were starting/switching to 
DTG-based ART while 787 and 380 were starting/switching to EFV- and ATV/r-based ART. For EFV and 
ATV/r there was no evidence for an increase in the prevalence of high bp after start/switch (Figure). 
DTG, on the other hand, showed a substantial increase in the proportion of patients with high bp, from 
an estimated 6.4% (90%-credible interval [CrI] 4.4 -9.6%) at start/switch to 22.1% (90%-CrI 17.1-27.0%) 
at 24 months after start/switch in females, and from 4.9% (90%-CrI 3.3-7.6%) to 25.7% (90%-CrI 20.0-
31.2%) in males. This increase was observed in all BMI and age groups but was more pronounced in the 
elderly (>40 years) and in overweight or obese patients (BMI >25 kg/m2). 

Conclusion: Compared to EFV and ATV/r, DTG-based ART was associated with a substantial increase in 
the prevalence of high bp. Routine monitoring of bp in patients on DTG-based ART is recommended. 
Early interventions to lower bp could benefit PLWH on DTG-based ART. 
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Figure. Prevalence of high blood pressure after starting/switching ART by regimen and sex. Results 
from Bayesian binomial additive mixed models fitted overall (A) and stratified by BMI group (B) or age 
group (C). Month 0 corresponds to ART start/switch. Estimated marginalized proportions are shown in 
solid lines, 90% credible intervals as shaded areas. Points represent the observed proportions in the 
data with areas proportional to the number of blood pressure measurements. 

 

 

Cohort: IeDEA-Southern Africa adults  
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Association between changes in body mass index and risk of hypertension and 
dyslipidaemia in people treated with integrase inhibitors and tenofovir 
alafenamide versus other contemporary regimens by Dathan M Byonanebye 
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Background: The impact of weight gain associated with using integrase inhibitors (INSTIs) and tenofovir 
alafenamide (TAF) is unclear. We determined whether increases in body mass index (BMI) and use of 
INSTIs and/or TAF differentially increase the risk of hypertension or dyslipidaemia in people with HIV 
(PWH) in RESPOND. 

MethodsΥ 9ƭƛƎƛōƭŜ ǇŀǊǘƛŎƛǇŀƴǘǎ ǿŜǊŜ җму ȅŜŀǊǎΣ ǊŜŎŜƛǾƛƴƎ ŀƴ Lb{¢L όŘƻƭǳǘŜƎǊŀǾƛǊΣ ōƛŎǘŜƎǊŀǾƛǊΣ ǊŀƭǘŜƎǊŀǾƛǊ ƻǊ 
elvitegravir) or non-INSTIs (darunavir, atazanavir, 9ŦŀǾƛǊŜƴȊΣ ǊƛƭǇƛǾƛǊƛƴŜύΣ ǿƛǘƘ ōŀǎŜƭƛƴŜ ŀƴŘ җн Ŧƻƭƭƻǿ-up 
BMI and lipid/blood pressure (BP) results. Follow-up began from the latest of 01/01/2012, entry date 
into the RESPOND member cohort or ART initiation date (baseline) and ended at the earliest date of an 
event, last visit, or 31/12/2020. We used multivariate Poisson to determine the association between 
time-updated ART regimens and incident hypertension and dyslipidaemia and tested for interaction 
between ART regimens and time-updated BMI. We used forest plots to show crude (cIRR) and adjusted 
rate ratios (aIRR) overall and across time-updated BMI quintiles. Hypertension was defined as two 
ŎƻƴǎŜŎǳǘƛǾŜ .t җмплκфл ƳƳIƎ ƻǊ ƛƴƛǘƛŀǘƛƻƴ ƻŦ ŀƴǘƛƘȅǇŜǊǘŜƴǎƛǾŜǎΦ 5ȅǎƭƛǇƛŘŀŜƳƛŀ ǿŀǎ ŘŜŦƛƴŜŘ ŀǎ ǘƻǘŀƭ 
cholesterol >6.2 mmol/L or high-density cholesterol <0.9 or triglycerides >2.3, or anti-lipid therapy. 

Results: Overall, 9941 and 5484 participants without hypertension and dyslipidaemia were included in 
the respective analyses. The median (IQR) age was 44.0(35.8ς51.3) and 42.9(34.6ς50.5) in hypertension 
and dyslipidaemia analyses, respectively, and approximately 70% were white overall. In those without 
hypertension, 2767 (27.8%) developed hypertension over 35941 person-years (incidence rate [IR] per 
1000 person-years 77, 95% confidence intervals [CI], 74ς80) and 2697/5484 (49.2%) developed 
dyslipidaemia over 18636 person-years (IR 145, 139ς150). In the unadjusted analysis, concurrent use of 
TAF and INSTIs was associated with incident hypertension (cIRR 1.76, 1.58ς1.96) and dyslipidaemia 
(1.35, 1.20ς1.53), compared to ART without INSTI or TAF. Adjustment for time-updated BMI attenuated 
but did not eliminate the higher risk of hypertension with concurrent use of TAF with INSTIs (aIRR 1.46, 
1.28ς1.68), TAF without INSTI (1.28, 1.16ς1.43) or INSTI without TAF (1.25, 1.05ς1.49). Similarly, 
adjustment for time-updated BMI attenuated but did not eliminate dyslipidaemia risk in PWH receiving 
TAF with INSTI (1.29, 1.14ς1.46]), compared to those not receiving INSTI or TAF. The risk of 
dyslipidaemia in PWH receiving TAF without INSTI was comparable to that in individuals receiving TAF 
and INSTI (0.95, 0.78ς1.17), but higher compared to PWH treated with regimens without INSTI or TAF 
(1.23, 1.03ς1.47). Hypertension and dyslipidaemia. There was no interaction between ART regimens and 
.aL ŦƻǊ ƘȅǇŜǊǘŜƴǎƛƻƴ ώ˔чҐуΦсΣ ŘŦҐоΣ tҐлΦоунϐ ŀƴŘ ŘȅǎƭƛǇƛŘŀŜƳƛŀ ώ˔чҐтΦосΣ ŘŦҐоΣ tҐлΦлсмϐΤ ǘƘŜ ǊŜǎǳƭǘǎ 
were similar in several sensitivity analyses (Figure 1). 

Conclusion: In RESPOND, the relationship between BMI and hypertension or dyslipidaemia did not differ 
in PWH on INSTI or TAF compared to ART without INSTI or TAF. Current use of INSTI or TAF was 
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associated with incident hypertension while the use of TAF with/out INSTI, but not INSTI alone, was 
associated with incident dyslipidaemia. However, residual confounding cannot be excluded. 

Cohort: The International Cohort Consortium of Infectious Disease  
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Effect of integrase strand-transfer inhibitor use on cardiovascular events in 
adults with HIV: A target trial emulation by Sophia Rein 

Sophia Rein 

Harvard T.H. Chan School of Public Health, Harvard University, Boston, USA 

Background: Observational evidence suggests that the risk of cardiovascular disease may be higher 
among users of integrase strand-transfer inhibitor (INSTI)-based antiretroviral therapy (ART) than among 
users of other ART regimes. Using data from the HIV-CAUSAL Collaboration and ART-CC, two consortia of 
cohorts of people with HIV from Europe and North America, we emulated a target trial estimating the 
effect of switching to an INSTI regimen on the 4-year cardiovascular risk in ART-experienced INSTI-naïve 
individuals. 

Methods: ¢ŀǊƎŜǘ ǘǊƛŀƭ ǇǊƻǘƻŎƻƭ ǎǇŜŎƛŦƛŎŀǘƛƻƴΦ 9ƭƛƎƛōƭŜ ǇŜƻǇƭŜ ǿƛǘƘ IL± ŀǊŜ ŀƎŜŘ җму ȅŜŀǊǎΣ ƻƴ !w¢ ōǳǘ 
INSTI-naïve, virolƻƎƛŎŀƭƭȅ ǎǳǇǇǊŜǎǎŜŘ όҖрл ŎƻǇƛŜǎκƳƭύΣ ǿƛǘƘ ŀ /5п Ŏƻǳƴǘ ŀƴŘ IL±-RNA measurement 
within 3 months of each other, and no history of cardiovascular disease or cancer. Participants are 
randomly assigned to either (1) switching to an INSTI regimen, or (2) not switching to an INSTI regimen. 
The outcome is a cardiovascular event (myocardial infarction, stroke, invasive cardiovascular 
procedure). For each individual, follow-up starts at assignment and ends at the earliest of the outcome, 
death, loss to follow-up (15 months without a new HIV-RNA measurement), or 4 years. The causal 
estimand is the intention-to-treat effect. 
Target trial emulation: We analyzed data from 11 cohorts that collected information on cardiovascular 
events, body mass index (BMI) and blood pressure (strong cardiovascular risk factors). We assessed 
eligibility for each person-month between January 2013 and August 2022. Each month was considered 
time zero of a target trial in which eligible individuals did or did not switch to an INSTI regimen. We 
assumed that switching to INSTI was random within levels of baseline covariates: age, sex, mode of HIV 
acquisition, cohort, time on ART, CD4 count, AIDS diagnosis, Hepatitis C/Hepatitis B co-infection, BMI, 
cholesterol, hypertension (defined from blood pressure), and calendar month. We estimated the 
standardized 4-year risk of cardiovascular events via a pooled logistic regression model with follow-up 
month, treatment group, a product term between treatment and follow-up month, and all baseline 
covariates. We used nonparametric bootstrapping with 200 samples to calculate 95% confidence 
intervals (CIs). 

Results: The analysis included 7,451 switchers (unique individuals) and 332,541 non-switchers (60,706 
unique individuals). Switchers and non-switchers had similar clinical characteristics, with switching more 
frequent in 2015 and 2016. During follow-up, 6% of switchers discontinued INSTI use for more than 2 
months and 26% of non-switchers started INSTI. There were 54 events over 19 months median follow-
up (IQR 10-30) in switchers and 2,880 events (766 unique) over 27 (16-38) months in non-switchers. The 
standardized 4-year risks (95% CI) of a cardiovascular event were 1.58% (95% CI 1.10-2.31) in switchers 
and 1.44% (1.25-1.72) in non-switchers (figure). The estimated risk ratio was 1.10 (0.76-1.56). 

Conclusion: While the point estimate for the risk ratio suggests switching to INSTI has little impact on 
cardiovascular risk in ART-experienced individuals, any effect between 56% risk increase and 24% 
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decrease is highly compatible with the data. Per-protocol analyses adjusting for nonadherence, and 
analyses including ART-naïve individuals, are ongoing. 

 

Figure. Cumulative incidence and 95% confidence intervals over follow-up in switchers and non-
switchers to INSTI 

 

 

Cohort: HIV Cohorts Analyzed Using Structural Approaches to Longitudinal data (HIV-CAUSAL) 
Collaboration 
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Reversal of weight gain after discontinuing integrase inhibitor-based 
antiretroviral therapy by José Damas 

José Damas1, Aline Munting1, Jacques Fellay2, Ana Steffen3, Dominique Braun4, Marcel Stoeckle5, Catia 

Marzolini5, Philip Tarr6, Enos Bernasconi7, Alexandra Calmy8, Christoph Fux9, Katharine Darling1, Gilles 

Wandeler10, Matthias Cavassini1, Bernard Serial10 

1Infectious Diseases Service, University Hospital Lausanne, University of Lausanne, Lausanne, 

Switzerland. 2School of Life Sciences, École Polytechnique Fédérale de Lausanne, Lausanne, Switzerland. 
3Division of Infectious Diseases and Hospital Epidemiology, Cantonal Hospital St Gallen, St. Gallen, 

Switzerland. 4Department of Infectious Diseases and Hospital Epidemiology, University Hospital Zurich, 

University of Zurich, Zurich, Switzerland. 5Department of Infectious Diseases, University Hospital Basel, 

University of Basel, Basel, Switzerland. 6University Department of Medicine, Kantonsspital Bruderholz, 

University of Basel, Basel, Switzerland. 7Division of Infectious Diseases, Ente Ospedaliero Cantonale, 

Lugano, Switzerland. 8Division of Infectious Diseases, University Hospital Geneva, University of Geneva, 

Geneva, Switzerland. 9Division of Infectious Diseases, Cantonal Hospital of Aarau, Aarau, Aarau, 

Switzerland. 10Department of Infectious Diseases, Bern University Hospital, University of Bern, Bern, 

Switzerland 

Background: Weight gain associated with antiretroviral therapy (ART) has been widely reported. 
Integrase strand transfer inhibitors (INSTI) are among the main ART components related to weight gain. 
However, little is known about the impact of discontinuing INSTI on weight trajectories. Therefore, we 
aimed to compare changes in weight between people living with HIV (PLWH) who discontinued INSTIs 
and those who remained on INSTI-based ART.  

 Methods: The Swiss HIV Cohort Study is an ongoing, nationally representative cohort study in 
Switzerland that includes close to 80% of all PLWH who receive ART. For the present study, we included 
all individuals under follow-up after January 2016 who received INSTI-based ART. Pregnant women and 
patients with a follow-up of less than six months after treatment change were excluded. Baseline was 
defined as the stopping date for individuals who discontinued INSTI, and the median stopping date from 
this group was used as baseline for those who remained on INSTI. Adjusted mean weight changes over 
time were estimated using multivariable mixed-effect models with random intercepts for each 
individual. Models were adjusted for time fixed variables: age, sex, ethnicity, CD4-cell count at baseline, 
time on ART, and body mass index (BMI); and time varying variables: treatment with tenofovir 
alafenamide (TAF), physical activity, and use of comedication associated with weight changes (including 
antidepressants, neuroleptic and antidiabetic drugs). Subgroup analyses for men and women were 
performed using interaction terms. 

 Results: A total of 7900 participants were included. Median age was 49 years (interquartile range, 41 to 
55 years), 24.5% were female, 13.1% were of African origin, and 52.4% had a normal BMI at baseline. 
Overall, 733 (9.3%) discontinued the INSTI-based ART, whereas 7167 (90.7%) remained on INSTI. After 
18 months, discontinuing INSTI was associated with a mean weight change of -0.12 kg (95% CI -0.7 to 0.5 
kg), compared with 0.7 kg (95% CI 0.6 to 0.8 kg) in those who remained on INSTI (between-group 
difference 0.8 kg, 95% CI 0.2 to 1.4 kg, Figure 1A). Whereas weight remained stable in men who 
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discontinued INSTI (-0.3 kg, 95% CI -1.0 to 0.3), weight increased significantly in women who 
discontinued INSTI (0.2 kg, 95% CI -0.8 to 1.2, p-value for interaction = <0.001, Figure 1B).  

Conclusion: Compared to continuing INSTI-based ART, discontinuing INSTI is associated with a 
stabilisation in weight trajectories. However, the impact of discontinuing INSTI seems to differ between 
men and women. Further analyses regarding factors associated with these changes, and assessment of 
weight trajectories among patients who discontinue TAF are currently being performed. 

 

Figure 1. Changes in weight over time, analysis of patients who remained (7167) and discontinued (733) 
INSTI-based antiretroviral therapy. 

 

Cohort: Swiss HIV Cohort Study 
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Weight gain in seroconverters initiating an integrase inhibitor-based ART 
regimen within 12 months from seroconversion by Nikos Pantazis 

Nikos Pantazis, on behalf of CASCADE Collaboration 

Dept. of Hygiene, Epidemiology and Medical Statistics, National and Kapodistrian University of Athens, 

Medical School, Athens, Greece.  

Background: Recent research suggests that weight gain after ART is more pronounced with regimens 
based on Integrase Strand Inhibitors (INSTI). We investigate weight trends among individuals treated 
with INSTIs within one year from seroconversion (SC) and potential predictors. 

 Methods: Data were derived from the CASCADE collaboration. Included individuals seroconverted 
2007-нлннΣ ǿŜǊŜ җмс ȅŜŀǊǎΣ ƘŀŘ ŀƴ IL±- ǘƻ IL±Ҍ ǘŜǎǘ ƛƴǘŜǊǾŀƭ Җм ȅŜŀǊ ƻǊ ƻǘƘŜǊ ƭŀōƻǊŀǘƻǊȅ ŜǾƛŘŜƴŎŜ ƻŦ {/Σ 
initiated an integrase inhibitor (INSTI)-based ART regimen within 12 months from SC and had baseline 
weight, height, CD4 cell count and viral load measurements. A piecewise linear mixed model of weight 
changes from baseline was used including natural cubic spline terms of time since ART initiation as 
random effects. Baseline BMI category, CD4 cell count, viral load, age, sex, transmission category, region 
of origin and height were used as covariates. Data after a switch to a non-INSTI regimen were censored. 

Results: Of 6183 individuals, 1069 (17.3%) fulfilled all inclusion criteria. Most acquired HIV-1 through sex 
between men (MSM; 88.9%), and 4.3% men and 3.9% women acquired HIV-1 through sex between men 
and women (MSW). Median (IQR) age at SC was 33.9 (27.3, 43.6) years, CD4 cell count at ART initiation 
рмл όостΣ сслύ ŎŜƭƭǎκ˃ƭ ŀƴŘ ǘƛƳŜ ōŜǘǿŜŜƴ {/ ŀƴŘ !w¢ ƛƴƛtiation 2.9 (0.9-5.0) months. Baseline weight 
was 73.5 (66.0, 81.0) kg with 4.0%, 70.8%, 20.8% and 4.4% underweight, normal, overweight and obese, 
respectively. Median (IQR) follow-up time 2.2 (0.6, 4.2) years with each individual contributing 4 (2-7) 
weight measurements. 

Post-ART weight changes differed significantly (p=0.050) across baseline BMI categories (Figure). 
Specifically, initial weight gains were more pronounced among underweight individuals, but weight 
remained constant for obese individuals. Initial increases were similar for normal weight or overweight 
at baseline, but the former kept gaining weight after the 6th month whereas the respective increase for 
the latter was milder. Estimated weight gains after 3 years were 2.4 (-0.3, 5.2), 2.6 (0.4, 4.7), 1.7 (-0.6, 
4.0) and 0.2 (-2.6, 3.0) kg for underweight, normal, overweight and obese individuals, respectively. 

Weight gains also differed significantly by sex and transmission category (p<0.001) with MSW men 
having the steepest initial increases followed by MSW women and MSM. MSW women had the steepest 
long-term increases resulting in 6.1 (95% CI: 3.1, 9.1) kg increase at 3 years compared to 4.6 (1.7, 7.6) for 
MSW men and 2.6 (0.4, 4.7) for MSM. 

Finally, higher weight gains were observed for individuals originating from Latin America or Africa, older 
individuals and those with lower CD4 cell count and higher viral load at baseline. 
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Conclusion: Our results suggest that weight gains after the initiation of INSTI-based ART, as observed in 
other studies of seroprevalent cohorts, hold also for seroconverters. Given that ART was initiated soon 
after SC, it is unlikely that this is due to a return to health. 

 

 

Cohort: CASCADE 
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Humoral immune responses at six months after COVID-19 vaccination in specific 
populations ς ANRS0001S COV POPART cohort study by Linda Wittkop 

Linda Wittkop1,2,3, Camille Gilbert1, Paul Loubet4, Benoit Barrou5, Jean-Yves Blay6, Maryvonne 
Hourmant7, David-Axel Laplaud8, Martine Laville9, Bruno Laviolle10, Jean-Daniel Lelièvre11, Stéphanie 
Nguyen Quoc12, Benjamin Terrier13, Jean-François Viallard14, Xavier de Lamballerie15, Odile Launay16 
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France. 5Service de Transplantation Rénale, Pitié Salpêtrière, APHP, Sorbonne Université, Paris, France. 
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Immunologie clinique, CHU Nantes, Nantes, France. 8Service de Neurologie, CHU Nantes, Nantes, 
France. 9/I¦ ŘŜ [ȅƻƴΣ ¦ƴƛǾŜǊǎƛǘŞ ŘŜ [ȅƻƴΣ !ǎǎƻŎƛŀǘƛƻƴ CǊŀƴœŀƛǎŜ ŘΩ9ǘǳŘŜǎ Ŝǘ ŘŜ wŜŎƘŜǊŎƘŜ ŘŜ ƭΩhōŞǎƛǘŞΣ 
INSERM, F-CRIN ςFrench Obesity Research Centre of Excellence (FORCE) Network, Lyon, France. 
10Université de Rennes, CHU Rennes, INSERM, CIC 1414, Rennes, France. 11Vaccine Research Institute, 
INSERM et APHP, Hôpital H. Mondor, Creteil, France. 12APHPςSorbonne Université, INSERM U1135, 
/bw{ 9w[ унррΣ /ŜƴǘǊŜ ŘΩLƳƳǳƴƻƭƻƎƛŜ Ŝǘ ŘŜǎ aŀladies Infectieuses, Paris, France. 13Service de 
Médecine Interne, Hôpital Cochin, APHP, Paris, France. 14Université de Bordeaux, Hôpital Haut-Lévêque, 
Bordeaux, France. 15Unité des Virus Emergents, AixIn-Marseille Université, Institut de Recherche pour le 
Développement 190, Inserm 1207, Institut Hospitalo-Universitaire Méditerranée Infection, Marseille, 
France. 16Centre d'Investigation Clinique Cochin Pasteur, Hôpital Cochin/APHP, INSERM CIC 1417, Paris, 
France 

Background: Data of immune response to COVID-19 vaccines in specific populations at high risk of 
severe COVID-19 up to 6 months after their second dose were evaluated. Participants having received 
two or three doses in their initial vaccination scheme and those with or without a booster dose received 
before 6 months were described. 

Methods: Participants from the French ANRS0001S COV-POPART cohort were included (11 specific 
subpopulations: patients with solid cancer, solid organ transplantation (SOT), hematopoietic stem cell 
transplantation (HCT), chronic renal failure (CKD), systemic autoimmune diseases (SAD), inflammatory 
rheumatic diseases (IRD), multiple sclerosis (MS) or neuromyelitis optica spectrum disorders (NMOSD), 
hypogammaglobulinemia, diabetes mellitus, obesity and/or HIV, and 2 control groups (18-64 years and 
over 65 years)). Participants with positive anti-nucleocapsid (NP) antibodies or SARS-CoV-2 infection 
were excluded. Median (Interquartile Range: IQR) of anti-Spike SARS-CoV-2 IgG antibodies (BAU/mL) 
and geometric means (95% confidence intervals (CI)) of neutralizing antibodies at 6 months after the 
second dose of the initial vaccine scheme were calculated.  

Results: Among 5563 participants with monitored consent forms, 4280 received at least two doses of 
vaccine, 3321 had available serological results at 6 months and negative anti-NP antibodies up to 6 
months: 2408 participants from specific subpopulations (145 solid cancers, 131 SOT, 78 HCT, 68 CKD, 
133 SAD, 152 IRD, 337 MS or NMOSD, 69 hypogammaglobulinemia, 380 diabetic, 665 obeses non-
ŘƛŀōŜǘƛŎ ŀƴŘ тру IL±ύ ŀƴŘ фмо ŎƻƴǘǊƻƭǎ όтст ғср ȅŜŀǊǎ ƻƭŘ ŀƴŘ мпс җ срύΦ 9ƛƎƘǘŜŜƴ ǇŜǊŎŜƴǘ ƻŦ 
participants included in a specific sub-population received 3 doses within their initial vaccine scheme. In 
the control group <65 years, the median of anti-Spike titer (IQR) at 6 months was 202 BAU/mL (128; 
325) in those without a booster before 6 months, and 2113 BAU/mL (1236; 3122) in those having 
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received a booster. In the different sub-populations similar pattern with larger heterogeneity were 
observed (Figure A). In participants who received three doses within their initial vaccine scheme, an 
additional booster before 6 months after the second dose had heterogeneous effects (Figure C). 
Geometric mean (95% CI) seroneutralisation titers were 71 (64; 79) in the control group <65 years 
without a booster dose before 6 months and 1162 (966; 1397) with a booster dose before 6 months. 
Specific sub-populations increased their seroneutralisation titer after a booster dose before 6 months, 
beside SOT and HCT (Figure B). Seroneutralisation titers at 6 months in those with a 3rd dose within the 
initial scheme were heterogeneous among sub-populations (Figure D). 

Conclusion:   A booster dose before 6 months in those who received 2 doses within their initial 
vaccination scheme allowed to increase humoral responses in almost all sub-populations. Effect of 
booster doses in those having received a third dose within their initial vaccine scheme was more 
heterogenous. Immunological responses including seroneutralisation titers against variants of concerns 
up to 12 months after the second dose of the vaccine are currently evaluated.  

 

Figure. Anti-Spike IgG/Seroneutralisation titers in specific subpopulations who received two (A/B) and 
three doses (C/D) within their initial vaccine scheme.  

Cohort: Covid-19 Vaccine Cohort in specific populations 
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Impact of the COVID-19 Pandemic on the HIV Care Continuum Within a National 
Healthcare System and in the United States Overall by Lesley S. Park 

Lesley S. Park1, Amy C. Justice2,3, Vincent C. Marconi4,5, Derek D. Satre6,7, Kathleen A. McGinnis2 

1Stanford University School of Medicine, Stanford, CA, USA. 2VA Connecticut Healthcare System, West 

Haven, CT, USA. 3Yale University School of Medicine and Yale School of Public Health, New Haven, CT, 

USA. 4Atlanta VA Medical Center, Atlanta, GA, USA. 5Emory University School of Medicine and Rollins 

School of Public Health, Atlanta, GA, USA. 6University of California, San Francisco, Weill Institute for 

Neurosciences, San Francisco, CA, USA. 7Kaiser Permanente Northern California, Oakland, CA, USA 

Background: The Department of Veterans Affairs (VA) Health Administration is the largest national 
integrated care system in the United States (US). We aimed to examine the HIV care continuum in the 
VA compared with US general population estimates from US Centers for Disease Control and Prevention 
(CDC) before and during the COVID-19 pandemic. 

Methods: From January 1, 2019 to December 31, 2021, we identified annual numbers of individuals with 
outpatient visits (in-person and telehealth), HIV screening tests, and new HIV diagnoses in the VACS-Full 
VA cohort (all Veterans in VA care). To identify those screened for HIV, we extracted HIV antibody, 
antigen, ELISA, and PCR laboratory test results. To identify new diagnoses of HIV infection, we required 
one inpatient or two outpatient HIV ICD-10 code diagnoses (B20, Z21) which we have previously 
validated as highly specific and reasonably sensitive in chart review. We used CDC definitions of the HIV 
care continuum to calculate proportion among all PWH with receipt of care όҗм /5п ƻǊ IL±-1 RNA viral 
load [VL]), viral suppression ό±[ Җпл ŎƻǇƛŜǎκƳ[ ŀǘ ǘƘŜ Ƴƻǎǘ ǊŜŎŜƴǘ ±[ ǘŜǎǘύΣ ŀƴŘ retained in care όҗ н /5п 
or VL tests at least 3 months apart) per calendar year. We compared VA with US general population 
estimates from CDC Surveillance Reports in 2019 and 2020 (2021 estimates were not available). 

Results: There were 6,994,527 veterans with outpatient visits from 2019-2021 (median baseline age: 64 
years, IQR: 48, 72). Veterans were predominantly non-Hispanic white (65.3%), male (90.8%), and 
married (55.2%). 6,220,607 veterans had a visit in 2019. The number of veterans with a visit decreased 
by approximately 5% in 2020. In 2019, 7.1% of veterans with visits were screened for HIV. During the 
pandemic, 5.1% were screened in 2020 and 6.0% in 2021. There were 3,154 new HIV diagnoses in VA 
during the entire study period. As testing decreased during the pandemic, the proportion of patients 
tested with newly diagnosed HIV first increased from 0.3% to 0.4% between 2019-2020 and then 
decreased to 0.2% in 2021 (p<0.001). Among all PWH, receipt of care and proportion virally suppressed 
declined from 2019 to 2020 and were similar or higher in the VA than in the US general population 
(Figure). Proportion retained in care decreased more in VA than US general population from 2019 to 
2020 but improved in VA in 2021 (CDC data not available for 2021).  

Conclusion: Disruptions due to the pandemic impacted the HIV care continuum in both VA and general 
populations in the US. Fewer visits present fewer opportunities for HIV screening and diagnosis.  While 
the VA pivoted to telehealth visits during the pandemic and was able to maintain viral suppression, it 
was not able to retain as many individuals with HIV in care.  
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Figure. HIV Care Continuum in the US General Population (2019-2020) and VA (2019-2021) 

 

 

Cohort: Veterans Aging Cohort Study - Full VA 
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Effects of the Covid-19 pandemic on ART initiations and access to HIV viral load 
monitoring in adults living with HIV: a Regression Discontinuity Analysis (IeDEA 
West Africa Collaboration) by Jihane Ben Farhat 
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ŎƘŀǊƎŜ ŘŜ wŜŎƘŜǊŎƘŜ Ŝǘ ŘŜ CƻǊƳŀǘƛƻƴ ό/ŜtwŜCύΣ !ōƛŘƧŀƴΣ /ƾǘŜ ŘΩLǾƻƛǊŜ Τ tǊƻƎǊŀƳƳŜ t!//Lκ!bw{ 

wŜǎŜŀǊŎƘ /ŜƴǘŜǊΣ !ōƛŘƧŀƴΣ /ƻǘŜ ŘΩLǾƻƛǊŜ Τ 5ŞǇŀǊǘŜƳŜƴǘ de Dermatologie et d'Infectiologie, Unite de 
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d'Ivoire. 8Virology Laboratory, Integrated Centre for Bioclinical Research in Abidjan (CIRBA), Abidjan, 
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Nigeria. 10Division of Infectious Diseases, Department of Medicine, Emory University School of Medicine, 

Atlanta, USA. 11Université de Lomé, Département de Santé Publique, Lomé, Togo 

Introduction: Unprecedented measures taken to control the Covid-19 pandemic have potentially 
compromised universal HIV test and treat programs globally. Documentation of how the pandemic 
affected HIV services in West Africa, a region with a substantial HIV burden and suboptimal access to 
care has been limited. We aimed to assess the effect of the pandemic period on ART initiations and HIV 
±ƛǊŀƭ [ƻŀŘ ό±[ύ ƳƻƴƛǘƻǊƛƴƎ ƛƴ .ǳǊƪƛƴŀ CŀǎƻΣ /ƾǘŜ ŘΩLǾƻƛǊŜ ŀƴŘ bƛƎŜǊƛŀΦ 

MethodsΥ ²Ŝ ŀƴŀƭȅȊŜŘ ǇǊƻƎǊŀƳƳŀǘƛŎ Řŀǘŀ ŦǊƻƳ ŦƛǾŜ IL± ŎŀǊŜ ŎƭƛƴƛŎǎ ƛƴ .ǳǊƪƛƴŀ Cŀǎƻ όƴҐмύΣ /ƾǘŜ ŘΩLǾƻƛǊŜ 
(n=3) and Nigeria (n=1) within the IeDEA West Africa Collaboration. We included ART-naïve adults living 
with HIV (ALHIV) enrolled in care as of 01/01/2018, following them until date of database closure 
όлсκмпκнлнм ƛƴ .ǳǊƪƛƴŀ CŀǎƻΣ лрκмнκнлнм ƛƴ /ƾǘŜ ŘΩLǾƻƛǊŜ ŀƴŘ лпκмпκнлнн ƛƴ bƛƎŜǊƛŀύΦ ²Ŝ ŘŜŦƛƴŜŘ ǘƘŜ 
ōŜƎƛƴƴƛƴƎ ƻŦ άǇŀƴŘŜƳƛŎ ǇŜǊƛƻŘέ ŀǎ оκнтκнлнл ƛƴ .ǳǊƪƛƴŀ CŀǎƻΣ лпκлфκнлнл ƛƴ /ƾǘŜ ŘΩLǾƻƛǊŜ ŀƴŘ 
03/30/2020 in Nigeria, reflecting when physical/social distancing measures were enforced nationally. 
![IL±Ωǎ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ŀǘ !w¢ ƛƴƛǘƛŀǘƛƻƴ ǿŜǊŜ ŎƻƳǇŀǊŜŘ ǇǊƛƻǊ ǘƻ ŀƴŘ ŘǳǊƛƴƎ ǘƘŜ άǇŀƴŘŜƳƛŎ ǇŜǊƛƻŘέ ǳǎƛƴƎ 
the Chi-square or Wilcoxon Rank Sum test. We described the number of ART initiations and VL measures 
ǇŜǊ ǿŜŜƪ ōȅ ŎƻǳƴǘǊȅ ōŜŦƻǊŜ ŀƴŘ ŘǳǊƛƴƎ ǘƘŜ άǇŀƴŘŜƳƛŎ ǇŜǊƛƻŘέΦ ²Ŝ ŎƻƴŘǳŎǘŜŘ ŀƴ ƛƴǘŜǊǊǳǇǘŜŘ ǘƛƳŜ 
series analysis using a regression discontinuity design to estimate changes in the number (expressed in 
points) of ART initiations and VL tests from 116-118 weeks before and 48 -106 weeks during the 
άǇŀƴŘŜƳƛŎ ǇŜǊƛƻŘέΦ  
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ResultsΥ ! ǘƻǘŀƭ ƻŦ оΣтоп ![IL± ƛƴƛǘƛŀǘŜŘ !w¢Σ уон όннΦо҈ύ ƛƴ .ǳǊƪƛƴŀ CŀǎƻΣ мΣрсн όпмΦу҈ύ ƛƴ /ƾǘŜ ŘΩLǾƻƛǊŜ 
and 1,340 (35.9%) In Nigeria. ALHIV initiating ART were similar in terms of age before and during the 
ǇŀƴŘŜƳƛŎ ǇŜǊƛƻŘ ƛƴ .ǳǊƪƛƴŀ Cŀǎƻ ŀƴŘ /ƾǘŜ ŘΩLǾƻƛǊŜ ǿƘƛƭŜ ƛƴ bƛƎŜǊƛŀΣ !w¢ ƛƴƛǘƛŀǘƻǊǎ ǿŜǊŜ ƻƭŘŜǊ ǇǊƛƻǊ ǘƻ 
compared to during pandemic period (median age 39 years [IQR 30-46] versus 51 years [IQR 46-57] 
respectively, p<0.001). No differences in terms of sex at ART initiation was found in Burkina Faso, 
ƘƻǿŜǾŜǊ ƛƴ bƛƎŜǊƛŀΣ ŦŜǿŜǊ ǿŜǊŜ ƳŜƴ όпнΦп҈ ǾŜǊǎǳǎ отΦл҈ ǊŜǎǇŜŎǘƛǾŜƭȅΣ ǇҐлΦлрύ ŀƴŘΣ ƛƴ /ƾǘŜ ŘΩLǾƻƛǊŜΣ 
fewer were women (66.4% versus 57.4%, p=0.002) during pandemic compared to before. In Burkina 
Cŀǎƻ ŀƴŘ /ƾǘŜ ŘΩLǾƻƛǊŜΣ !w¢ ƛƴƛǘƛŀǘƛƻƴǎ ǇŜǊ ǿŜŜƪ ǊŜƳŀƛƴŜŘ Ŏƻƴǎǘŀƴǘ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ǇŀƴŘŜƳƛŎ ǇŜǊƛƻŘ ό-
0.24 points (p) of ART initiations/week 95%CI -5.5,5.9, -0.9p 95%CI -8.5,8.6, respectively), whereas in 
Nigeria, they decreased significantly (-6.3p 95%CI -10.8,-1.7) but appeared to gradually increase over the 
course of the pandemic. The volume of VL testing decreased in all countries (-17.0p 95%CI -25.3,-8.6 in 
Burkina Faso, -118.4p 95%CI -171.1,-срΦу ƛƴ /ƾǘŜ ŘΩLǾƻƛǊŜ ŀƴŘ -169.1p 95%CI -282.6,-55.6 in Nigeria).  

Conclusion: Access to ART was maintained for newly diagnosed ALHIV despite strict physical/social 
distancing measures.  However, VL monitoring was severely disrupted and had only partly returned to 
pre-pandemic levels one year after the beginning of the pandemic. While HIV services in West Africa 
appear rather resilient, the impact of disruptions in VL monitoring on virological and clinical outcomes 
should be investigated. 

 

 

 

Cohort: The IeDEA West Africa Collaboration 
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Temporal changes in risk and associated factors of six-months post-covid 
symptoms: a national population-based cohort study by Anne Pastorello 
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Epidemiology and Public Health, Paris, France. 10Institut de Recherche Interdisciplinaire sur les enjeux 

Sociaux, CNRS/EHESS/INSERM, Aubervilliers, France 

Background: In general population, estimations of post-covid symptoms risk after an acute infection 
range from 4 to 81% or more according to the studies. How this risk evolved throughout the pandemic 
remains unclear. This study aimed to compare risk and risk factors of post-covid symptoms present at six 
months or more after a SARS-CoV2 infection occurred for the first time during (February-May 2020) or 
after (June-December 2020) the first epidemic wave in France in 2020. 

Methods: This study included subjects aged 15 or more, who participated in the first three rounds (May-
June 2020; October-December 2020; June-August 2021) of the EpiCoV French national population-based 
cohort, and who reported SARS-CoV2 symptoms before December 2020. SARS-CoV2 infection was 
defined, according to the European Center for Disease and Control, as either self-reported anosmia or 
ageusia, fever, cough, dyspnea or thoracic pain. Post-covid symptoms consisted in either self-reported 
fever, headache, tiredness, muscle pain, cough, dyspnea, smell or taste loss or thoracic pain, appeared 
less than three months, and present at six months or more, after SARS-CoV2 infection. Covariables 
included sex, age, income level, education level, migratory status, professional status, presence or 
absence of chronic mental or physical disease at baseline, Body Mass Index, number of acute symptoms, 
and covid-related hospitalisation. Crude and adjusted risks of post-covid symptoms were compared 
according to the infection period (between February and May versus between June and December). 
Association between covariables and post-covid symptoms were then investigated through logistic 
regressions stratified on infection period. When suspected in stratified analysis, interactions between 
covariables and infection period were tested. Analyses were conducted using calibrated weights to take 
into account EpiCoV sampling design, and to correct for non-response. 

Results: 16 960 participants had a first SARS-CoV2 infection between February and May, and 9947 
between June and December. Data on post-covid symptoms was complete for respectively 15 032 and 
9265 of them. The risk of six-months post-covid symptoms was 4.2% (3.6% to 4.7%, 375/ 9265) when 
the infection occurred between June and December, versus 11.8% (95% confidence interval 11.0% to 
12.6%, 1541/ 15 032) when it occurred between February and May, with an adjusted odds ratio of 0.43 
(95% confidence interval 0.36 to 0.52). The risk was associated with female gender, lower education 
level, physical chronic disease, and hospitalisation during the acute phase, only for participants infected 
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between February and May. For both infection periods, the risk was associated with mental chronic 
disease, and increased with age and with the number of acute symptoms. 

Conclusion: In this study, the risk of reporting post-covid symptoms present at six months or more after 
SARS-CoV2 infection in 2020 in France was higher during the first epidemic wave than afterwards, with 
changes in risk factors between the two periods. This study, conducted before the spread of new 
variants or the availability of anti-SARS-CoV2 vaccines in France, suggests that the context of first SARS-
CoV2 infection may play a role on the risk of post-covid symptoms.  

 

 Figure : EpiCoV study rounds within the chronology of the pandemic 

 

Cohort: Epidémiologie et conditions de vie liées au covid-19 
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A strong decrease in recent HIV infections among MSM in the Netherlands: first 
evidence for an effect of pre-exposure prophylaxis? By Ard van Sighem 
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1stichting hiv monitoring (SHM), Amsterdam, Netherlands. 2National Institute for Public Health and the 

Environment, Bilthoven, Netherlands. 3Department of Internal Medicine, Section Infectious Diseases, 

Erasmus University Medical Centre, Rotterdam, Netherlands. 4Department of Medical Microbiology and 

Infectious Diseases, Erasmus University Medical Centre, Rotterdam, Netherlands. 5Division of Infectious 

Diseases, Department of Internal Medicine, Amsterdam Institute for Infection and Immunity, 

Amsterdam University Medical Center, University of Amsterdam, Amsterdam, Netherlands 

Background: In the Netherlands, the roll-out of the national pre-exposure prophylaxis (PrEP) pilot 
programme started in August 2019. People at high risk of HIV acquisition are eligible for the programme, 
but the number of participants is limited to 8,500. Here, we aimed to investigate whether the PrEP 
programme had an effect on new HIV diagnoses among men who have sex with men (MSM). 

Methods: From the ATHENA cohort, we retrieved information on all newly diagnosed HIV infections 
among MSM in 2002-2021. MSM born outside the Netherlands with a documented pre-migration HIV 
diagnosis were excluded. Annual numbers of diagnoses in 2017-2021 were adjusted for delay in 
reporting to ATHENA using the ECDC HIV Platform Tool. Recent HIV infection was defined as a last 
ƴŜƎŀǘƛǾŜ ǘŜǎǘ Җмн ƳƻƴǘƘǎ ǇǊƛƻǊ ǘƻ ŘƛŀƎƴƻǎƛǎΦ ²Ŝ ŀƭǎƻ ƭƻƻƪŜŘ ŀǘ ǘƘŜ ǇǊƻǇƻǊǘƛƻƴ ƻŦ a{a ǿƘƻ ƘŀŘ ŀ ƭŀǎǘ 
ƴŜƎŀǘƛǾŜ ǘŜǎǘ Җнп ƳƻƴǘƘǎΣ Җос ƳƻƴǘƘǎΣ Җпу ƳƻƴǘƘǎΣ ƻǊ ŜǾŜǊ ōŜŦƻǊŜ IL± ŘƛŀƎƴƻǎƛǎΦ ¢Ŝǎǘ ǊŜǎǳƭǘǎ ōŜfore 
the last negative test were not available. For MSM diagnosed in 2016-2021, we used multivariate logistic 
regression to investigate the probability of having a last negative test in each of the five periods prior to 
diagnosis, adjusting for age, origin, location of HIV diagnosis, and calendar year of diagnosis. 

Results: In 2002-2021, there were 11,593 new HIV diagnoses, with annual numbers decreasing from 772 
in 2010 to 250 in 2021. In 2020, 272 people were diagnosed, which was 10% below the decreasing tend 
in 2010-2021, most likely as a result of partial lockdowns and reduced testing for HIV during the COVID-
19 pandemic. The proportion of MSM with evidence of a recent infection gradually increased from 14% 
in 2002 to 34% in 2018-2020. In 2021, this proportion sharply decreased to 22% (Figure A), and this 
decrease of approximately 10 percent-points persisted when extending the period with a last negative 
ǘŜǎǘ ǘƻ ҖнпΣ ҖосΣ ƻǊ Җпу ƳƻƴǘƘǎΣ ƻǊ ŜǾŜǊ ōŜŦƻǊŜ ŘƛŀƎƴƻǎƛǎΣ ƛΦŜΦ ǿŜƭƭ ōŜŦƻǊŜ ǘƘŜ /h±L5-19 pandemic 
started. Non-western origin, older age at diagnosis, and diagnosis at locations other than sexual health 
centres were associated with lower odds of having a negative test (Figure B). Being diagnosed in 2021 
was independently associated with lower probability oŦ ƘŀǾƛƴƎ ŀ ƴŜƎŀǘƛǾŜ ǘŜǎǘ Җмн ƳƻƴǘƘǎ ǇǊƛƻǊ ǘƻ 
diagnosis compared to 2016-2019 (adjusted odds ratio 0.53, 95% confidence interval 0.37-0.75), 
ŀƭǘƘƻǳƎƘ ǘƘƛǎ ŀǎǎƻŎƛŀǘƛƻƴ ŀǘǘŜƴǳŀǘŜŘ ǿƘŜƴ ŎƻƴǎƛŘŜǊƛƴƎ ŀ ƴŜƎŀǘƛǾŜ ǘŜǎǘ Җпу ƳƻƴǘƘǎ ƻǊ ŜǾŜǊ ōŜŦƻǊŜ 
diagnosis.  

Conclusions: The observed decrease in MSM diagnosed with a recent HIV infection is unlikely to be only 
a consequence of reduced testing for HIV during the COVID-19 pandemic, because the decrease remains 
when considering negative tests further into the past. This suggests that in 2021 the risk of acquiring an 
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HIV infection was lower for MSM who regularly test for HIV (and therefore would have a previously 
negative test if they would be diagnosed with HIV). This most likely indicates, albeit indirectly, that a 
proportion of men who regularly test for HIV are now protected by PrEP. 

 

Cohort: AIDS Therapy Evaluation in the Netherlands 
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Sexual behaviour and STIs among HIV-infected MSM at the PrEP era by Virginie 
Baltes 
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1Inserm, CESP U1018, Le Kremlin-Bicêtre, France. 2Université Paris Saclay, Le Kremlin-Bicêtre, France. 
3AP-HP, Epidémiologie et Santé publique, Hôpital Bicêtre, Le Kremlin-Bicêtre, France. 4INSERM UMR 

1137, Université Paris Cité, Paris, France. 5Inserm, IRD Aix Marseille Université, SESSTIM, Marseille, 

France. 6AP-HP, Service de maladies infectieuses, Hôpital Saint-Louis, Paris, France. 7Université Paris 

Cité, Paris, France. 8AP-HP, Service de médecine interne, Hôpital Bicêtre, Le Kremlin-Bicêtre, France 

Background: We hypothesized that the diffusion of PrEP in MSM in France would lead to a change in the 
profile of newly HIV-infected MSM. Here we described trends since 2014 in sexual behaviour and STI 
incidence in HIV-infected MSM, before and after they got infected. We also studied whether PrEP use by 
a sexual partner was related to a higher frequency of condomless sex and bacterial STI in HIV-infected 
MSM during follow-up. 

Methods: We focused on 609 MSM enrolled between 2014 and 2021 in the ANRS PRIMO Cohort at the 
time of acute HIV infection diagnosis. We studied changes over calendar time in sexual behaviour 
(number of partners, non-condom use and reasons for non-use), separately before (in the previous 6 
months) and after HIV diagnosis during follow-up visits. We described the evolution of bacterial STIs 
incidence by Poisson regression. Factors associated with condomless sex, PrEP use by the partner(s), and 
acquisition of a bacterial STI were studied in 3 different random-effects models.  

Results: Between 2014 and 2021, the number of sexual partners within the 6 months preceding acute 
HIV infection decreased from a median of 10 (IQR: 4-19) to 6 (3-11). After HIV diagnosis, condomless sex 
increased from 57.1% of visits in 2014 up to 84.2% in 2020-21. Since 2018, 25% of HIV-infected MSM 
reported use of PrEP by the partner(s) as the reason for condomless sex; they were less frequently in a 
stable relationship, had a higher number of sexual partners and a higher level of education than the 
remainders. STI incidence after HIV diagnosis increased between 2014 and 2016 and remained high 
afterwards; the independent risk factors included condomless sex, age below 35 years, not being in a 
couple and a higher number of sexual partners. The crude association between STI and partner PrEP use 
was no longer found after adjustment for number of partners and period of consultation. 

Conclusion: The spread of both TasP and PrEP have led to major changes in sexual behaviour in HIV-
infected MSM. Condomless sex has become overwhelmingly prevalent, TasP and PrEP use by the 
partner being increasing reasons for condomless sex. We found a change in the profile of MSM at the 
time of diagnosis of HIV infection, with a less at-risk profile nowadays than in 2014, which should lead to 
broaden the indications for the prescription of PrEP. The incidence of STIs was high in HIV-infected 
MSM, and this could be due to more systematic screening from 2015 along with the increase over time 
in condomless sex. 

Cohort: ANRS CO 06 PRIMO Cohort 
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Prior use of PrEP in people with HIV entering care in the Dutch national HIV 
cohort by Ferdinand Wit 

Ferdinand Wit1,2, Marc van der Valk1,2 

1Stichting hiv monitoring, Amsterdam, Netherlands. 2Amsterdam University Medical Centers, University 

of Amsterdam, Amsterdam, Netherlands 

Background: In the Netherlands, people at high risk of HIV acquisition are eligible for PrEP in a pilot 
programme, which was launched in September 2019 at the public Sexual Health Centres. Prior to this, 
tǊ9t ǿŀǎ ǇǊŜǎŎǊƛōŜŘ ōȅ ƻǘƘŜǊ ƘŜŀƭǘƘŎŀǊŜ ǇǊƻǾƛŘŜǊǎ ƻǊ ŀŎŎŜǎǎŜŘ Ǿƛŀ ƛƴŦƻǊƳŀƭ ōǳȅŜǊǎΩ ŎƭǳōǎΦ 

Methods: PrEP-related data was collected from the electronic medical records of individuals newly 
diagnosed with HIV and first entering care, retrospectively between January 2018 and June 2019, and 
prospectively since July 2019.  

Results: In 735 (29.4%) of 2,500 EMRs, information was available on prior use of PrEP. The proportion of 
all individuals (and MSM only) for whom this information was available increased from 10.6% (10.9% in 
MSM) in 2018, to 29.1% (32.9%) in 2019, 35.4% (39.9%) in 2020, 44.9% (52.9%) in 2021, and 56.6% 
(72.1%) in 2022. 75 subjects (74 cisgender and 1 transgender men) reported prior PrEP use, with 95% 
reporting sexual contact with other men as most likely mode of HIV acquisition. The percentage of 
subjects reporting prior PrEP use has remained stable since 2019 (Figure). 37 (49.3%) obtained PrEP 
from a Dutch healthcare provider (see Figure). Thirteen men (17.3%) did not have any medical check-ups 
while using PrEP. 18 (24%) men were migrants who had used PrEP in their home country and were 
known or presumed to have HIV-seroconverted before migrating to the Netherlands. 28 (37.8%) were 
diagnosed while still using PrEP. 

Genotypic resistance test results were available for 46 (61.3%) men, of whom 9 had the M184V 
mutation (1/9  also had the K65R mutation). Data on the first-line ART response  was available for 74/75, 
including the 9 with PrEP-associated resistance mutations. No one used DTG/3TC, six used a regimen 
consisting of an integrase + protease inhibitor, and 3 used an integrase inhibitor + 2 NRTI. 8 subjects 
showed an adequate initial treatment response (viral load decrease to <200 copies/ml), with no 
subsequent viral breakthrough. In 1 individual with an M184V (but without K65R) resistance mutation, 
first-line ART with TAF/FTC/BIC  resulted in an adequate initial treatment response, but his ART was 
switched because of persistent low-level viremia, after switching the viral load eventually became 
undetectable. 

All 65 subjects without evidence of baseline resistance initiated guideline-recommended ART (one used 
DTG/3TC, the rest used triple combinations). All showed an adequate initial virological treatment 
response, with no recorded subsequent viral breakthroughs. The median duration of follow-up after the 
start of ART was 76.6 (IQR 33.4-126.3) weeks. 

Conclusion: In recent years, prior PrEP use was recorded in ~4% of subjects newly entering HIV care in 
the Netherlands, a quarter of which took place abroad. Although in some subjects PrEP-associated RT 
resistance mutations were detected, the response to first-line ART was not impaired. 
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Figure: Time trends in the number and proportion of individuals with HIV first entering into care 
reporting prior use of PrEP, stratified by PrEP provider. 

 

Legend: The numbers above the bars represent the size of the total cohort of that calendar year, and 
number (%) of subjects reporting prior PrEP use. 

Cohort: AIDS Therapy Evaluation in the Netherlands  
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Background: The cross-sectional four-stage continuum-of-care (CoC) analysis lacks information on 
timing of diagnosis (late presentation), antiretroviral therapy (ART) initiation, and loss to follow-up 
(LTFU) rates. We apply a unified CoC analysis in 2020 combing cross-sectional and longitudinal elements 
(measures of time spent between stages) and further evaluate LTFU and CD4 at diagnosis calendar 
trends overall and by risk group. 

Methods: The percentage of undiagnosed people with HIV (PWH) was provided by the Greek National 
Public Health Organization; all remaining results were based on Athens Multicenter AIDS Cohort Study 
(AMACS) data. Inclusion criteria were to have not migrated or died by the end of 2020. In the cross-
sectional CoC, we additionally stratified diagnosed PWH by CD4 category. Those who ever initiated ART 
or achieved viral suppression (VS) were stratified by corresponding current status (end of 2020). The 
cumulative incidence function (CIF) of ART initiation and VS, treating LTFU as a competing event, was 
also added. LTFU was defined as no clinic visit during last 1.5 years of follow-up. VS durability was 
assessed by the CIF of viral load (VL) rebound. Our CoC approach was applied overall and to each risk 
group. To investigate whether the quality of HIV care improves over time, we applied repeated CoCs to 
those diagnosed in 2009-2011, 2012-2014, 2015-2017, and 2018-2020. As accompanied analyses, LTFU 
and CD4 at diagnosis calendar trends were estimated based on diagnosis date using flexible splines of 
time through Cox and median regression models, respectively.  

Results: 6,947 PWH were included. 84.6% of PWH were diagnosed by the end of 2020, among diagnosed 
92.4% were ever treated, of whom 84.8% remained on ART. Among treated, 93.1% achieved VS, of 
ǿƘƻƳ урΦт҈ ǿŜǊŜ ǾƛǊŀƭƭȅ ǎǳǇǇǊŜǎǎŜŘ όŜƴŘ ƻŦ нлнлύΦ hƴƭȅ рмΦс҈ ǿŜǊŜ ŘƛŀƎƴƻǎŜŘ ǿƛǘƘ Ҕорл /5п ŎŜƭƭǎκ˃[Φ 
Repeated over-time CoCs (Figure) showed shorter time to ART initiation and lower probabilities of VL 
rebound. The drop in the % of VS reflects the lower VL testing rate caused by logistic issues rather than a 
ǘǊǳŜ ǘǊŜƴŘΦ ¢ƘŜ ǇŜǊŎŜƴǘŀƎŜ ƻŦ t²I ŘƛŀƎƴƻǎŜŘ ǿƛǘƘ Ҕ орл /5п ŎŜƭƭǎκ˃[ ŘŜŎǊŜŀǎŜŘ ŦǊƻƳ ррΦт҈ ǘƻ пфΦр҈ 
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for those diagnosed in 2009-2011 and 2018-2020, respectively. Further analyses estimated that the 
ƳŜŘƛŀƴ /5п Ŏƻǳƴǘ ŀǘ ŘƛŀƎƴƻǎƛǎ ŘŜŎǊŜŀǎŜŘ ŦǊƻƳ офм ƻƴ мκмκнллф ǘƻ опо ŎŜƭƭǎκ˃[ ƻƴ омκмнκнлнлΦ ¢ƘŜǊŜ 
seems to be an increase in the probability of LTFU, especially between those diagnosed in 2009-2011 
and 2012-2014. Analyses through Cox models suggested that the probability of LTFU two years after 
diagnosis on 1/1/2009 and 1/1/2013 increased from 8.8% to 11.9%, respectively, and remained stable 
thereafter. Substantial differences in all aspects of the unified CoC were found by risk group.   

Conclusion: We have applied an alternative CoC analysis combining cross-sectional and longitudinal 
elements through the CIF between successive stages, accounting also for LTFU and late presentation. 
Repeated CoC for PWH diagnosed in different periods revealed that, despite the improvements in ART 
initiation and VS, significant LTFU and late presentation remain and may have increased over time. 
Identifying overall/by risk-group secular trends helps prioritize focused interventions.  

 

Cohort: Athens Multicenter AIDS Cohort Study 
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Change in HIV-related characteristics of children with infectious disease 
hospitalisations in Western Cape, South Africa, 2008 ς 2021: A time trend 
analysis by Shani de Beer 
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University of Cape Town, Cape Town, South Africa. 2Division of Population Health Sciences, University of 

Bristol, Bristol, United Kingdom. 3Western Cape Government Health, Cape Town, South Africa. 
4Department of Paediatrics & Child Health, Faculty of Medicine & Health Sciences, Stellenbosch 

University, Worcester, South Africa. 5Centre for Infectious Disease Epidemiology and Research, School of 

Public Health and Family Medicine, University of Cape Town,, Cape Town, South Africa. 6Paediatric 

Infectious Diseases Unit, Department of Paediatrics and Child Health, University of Cape Town, Cape 

Town, South Africa. 7Division of Public Health Medicine, School of Public Health and Family Medicine, 

University of Cape Town, Cape Town, South Africa 

Background: With upscaling of HIV vertical transmission prevention programmes, South Africa has seen 
a shift in the HIV-related population profile of children, with 22% of children under age 15 years being 
HIV exposed uninfected in 2018. HIV prevalence among hospitalised children has previously been used 
as an indicator of HIV effects on child health services. We described temporal changes in HIV-related 
characteristics of children, aged <3 years, with infectious disease hospitalisations across the Western 
Cape province, from 2008ς2021. 

Methods: We used routinely-collected electronic data from the Western Cape Provincial Health Data 
Centre to identify children, born in the Western Cape, who had infectious disease hospitalisation records 
for lower respiratory tract infections, diarrhoea, meningitis and tuberculous meningitis, from 2008-2021. 
Linked maternal and child unique identifiers were used to extract pregnancy, HIV-related (e.g. HIV 
testing), pharmacy (including antiretroviral therapy (ART)) and hospitalisation data. We described 
temporal changes in child HIV exposure and infection status, timing of maternal HIV diagnosis and ART 
start, infant exposure to maternal ART and timing thereof, and maternal CD4 and HIV viral load at 
delivery. We used unadjusted logistic and multinomial regression to assess changes in characteristics in 
the Pre-Option B+ (2008-2013), Option B+ (2013-2016) and Universal ART (2016-2021) periods, 
respectively. Non-HIV-related characteristics including sex, birthweight, infant deaths, and maternal 
deaths were described within each policy period. 

Results: Among 57,513 children aged <3 years with infectious disease hospitalisations, 56% were male, 
in all policy periods. The proportion of children that died <3 years of age was 5.5% and 2.5% among 
those hospitalised during the Pre-Option B+ and Universal ART periods, respectively. The proportion of 
maternal deaths before child age 3 was 0.9% and 0.4% among children hospitalised during the Pre-
Option B+ and universal ART periods, respectively. The proportion of hospitalised children HIV exposed 
uninfected increased from 12% (2008) to 18% (2014ς2017), while those with HIV decreased from a peak 
of 5% (2009) to ~1% (2015-2021). Between 2008 and 2021, among mothers with HIV (n=10,293) the 
proportion diagnosed with HIV (18% vs 71%) and starting ART (11% vs 66%) before pregnancy increased 
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substantially. Children hospitalised during the Universal ART period had nine times higher odds of 
exposure to maternal ART versus children admitted Pre-Option B+ (Odds Ratio: 8.68; 95% CI: 3.90ς5.17). 
Among children exposed to ART (n=8,575), the proportion exposed from conception increased from 30% 
(2008) to 42% (2021). Among mothers of children HIV exposed uninfected with CD4 records at delivery 
(n=8252), the proportion with CD4 <350 cells/µl decreased from 86% (2008) to 34% (2019). 

Conclusion: In recent years, among children with infectious disease hospitalisations, there were fewer 
with HIV and more with maternal HIV and ART exposure but without HIV infection. These trends 
highlight the positive impact of the HIV vertical transmission prevention programme and increased 
access to ART in South Africa. We need to look beyond child HIV prevalence and consider child HIV and 
ART exposure, amongst children without HIV, when assessing how HIV impacts child health services. 

 

Cohort: Western Cape Provincial Health Data Centre 
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Disrupting the path between depression and loneliness: Multilevel Resilience 
among older sexual minority men living with and without HIV by Deanna Ware 

Deanna Ware1, M. Reuel Friedman2, Steven Meanley3, Mark Brennan-Ing4, Chukwuemeka Okafor5, Steve 

Shoptaw6, Sabina Haberlen7, Valentina Stosor8, Maria DeJesus9, Michael Plankey1 

1Georgetown University Medical Center, Washington, USA. 2Rutgers School of Public Health, Piscataway, 

USA. 3University of Pennsylvania School of Nursing, Philadelphia, USA. 4Brookdale Center for Healthy 

Aging at Hunter College, New York City, USA. 5Long School of Medicine, San Antonio, USA. 6University of 

California Los Angeles, Los Angeles, USA. 7Johns Hopkins University Bloomberg School of Public Health, 

Baltimore, USA. 8Northwestern University Feinberg School of Medicine, Chicago, USA. 9American 

University, Washington, USA 

Background: Middle-aged and older sexual minority men (SMM) are at elevated risk of loneliness and 
depression compared to their heterosexual counterparts. Resiliencies are the processes that strengthen 
ƛƴŘƛǾƛŘǳŀƭǎΩ ǎŜƴǎŜ ƻŦ ƛƴǘŜǊǇŜǊǎƻƴŀƭ ŜŦŦƛŎŀŎȅΣ ǎƻŎƛŀƭ ǎŜƭŦ-esteem, mattering, and self-compassion that may 
buffer against on loneliness and depression. Prior studies on resilience with SMM are limited because 
they only examine one level of resilience. Multilevel resilience is operationalized at the individual-, 
interpersonal-, and community-levels. We hypothesize that multilevel resilience will mediate the 
bidirectional relationship between depression and loneliness among older SMM living with (MLWH) and 
without HIV (MLWOH). 

 Methods: The sample included 1,264 SMM (632 MLWH/632 MLWOH) 40 and older contributing 3,235 
participant visits across three semiannual time points (T1-T3) between 2016-2019. We measured 
depǊŜǎǎƛǾŜ ǎȅƳǇǘƻƳǎ ό/9{5 җ мсύ ŀƴŘ ƭƻƴŜƭƛƴŜǎǎ ό¦/[! ƭƻƴŜƭƛƴŜǎǎ ǎŎŀƭŜ Ǿо җ сύ ŀǘ ¢м όhŎǘƻōŜǊ нлмс ǘƻ 
March 2017) and T3 (October 2018 ς March 2019). Resiliency measures were measured at T2 (October 
2017 ς March 2018) and included the Global Resiliency (RS-14), Relationship Structures (ERC-RS), and 
the adapted Psychological Sense of Community scales. Covariates included HIV status, age (years), 
race/ethnicity (White non-Hispanic/Black non-Hispanic/Hispanic/Other), education (< HS, HS, college, 
graduate school). 

Confirmatory factor analysis (CFA) was performed on the individual items of each scale to identify 
ƳǳƭǘƛƭŜǾŜƭ ǊŜǎƛƭƛŜƴŎŜ ŦŀŎǘƻǊǎΦ ²Ŝ ǳǎŜŘ ǘǿƻ ƭƻƴƎƛǘǳŘƛƴŀƭ ƳƻŘŜƭǎ όŘŜǇǊŜǎǎƛƻƴ ¢м ҦƭƻƴŜƭƛƴŜǎǎ ¢оΤ ƭƻƴŜƭƛƴŜǎǎ 
¢м Ҧ ŘŜǇǊŜǎǎƛƻƴ ¢оύ ǘƻ ǘŜǎǘ ǘƘŜ ƳŜŘƛŀǘƛƴƎ ŜŦŦŜŎǘ ƻŦ the multilevel resilience factors at T2 on the 
bidirectional relationship between loneliness and depression, while adjusting for covariates. Total, 
direct, and indirect effects of the mediation models and their respective 95% confidence intervals (CI) 
were reported. 

ResultsΥ {ŀƳǇƭŜΩǎ ƳŜŘƛŀƴ ŀƎŜ ǿŀǎ см ȅŜŀǊǎ όLvwΥ рр-67). Sixty-nine percent of participants were non-
Hispanic white, 85.3% had at least some college education and overall, 22.9% and 34.0% reported 
depressive symptoms and loneliness, respectively 
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A confirmatory factor analysis for the multilevel resilience yielded six factors: individual-ƭŜǾŜƭ όάDƭƻōŀƭ 
wŜǎƛƭƛŜƴŎŜέύΣ ƛƴǘŜǊǇŜǊǎƻƴŀƭ-ƭŜǾŜƭ όά¦ƴƭƛƪŜŘέκέ¢Ǌǳǎǘǎ ŀƴŘ 5ŜǇŜƴŘǎέκέ{ƻƭƛǘŀǊȅέύ ŎƻƳƳǳƴƛǘȅ-level 
όά/ƻƳƳǳƴƛǘȅ .ŜƭƻƴƎƛƴƎέκέ/ƻƳƳǳƴƛǘȅ IŜƭǇƛƴƎέ-) (Table 1; Model fit ς RSMEA:0.031(0.028-0.034); 
CFI/TLI:0.990/0.987; SRMR:0.045)  

¢ƘŜ ǘƻǘŀƭ ŜŦŦŜŎǘ ƻŦ ƭƻƴŜƭƛƴŜǎǎ ŀǘ ¢м ƻƴ ŘŜǇǊŜǎǎƛǾŜ ǎȅƳǇǘƻƳǎ ŀǘ ¢о ǿŀǎ ʲΥлΦнл όлΦмн-0.28). The direct 
ŜŦŦŜŎǘ ǿŀǎ ʲΥлΦло ό-0.06-0.12) after the inclusion of the six factors that comprised multilevel resilience. 
¢ƘŜ ǘƻǘŀƭ ƛƴŘƛǊŜŎǘ ŜŦŦŜŎǘǎ όʲΥлΦмт ώлΦнл-0.24]) were statistically significant.  Among the six mediating 
ŦŀŎǘƻǊǎ ŜȄǇƭƻǊŜŘΣ άƎƭƻōŀƭ ǊŜǎƛƭƛŜƴŎŜέ όʲΥлΦлт ώлΦлм-лΦмоϐύ ŀƴŘ άǳƴƭƛƪŜŘέ όʲΥлΦлс ώлΦлн-0.10]) factors had 
statistically significant indirect effects. 

¢ƘŜ ǘƻǘŀƭ ŜŦŦŜŎǘ ƻŦ ŘŜǇǊŜǎǎƛǾŜ ǎȅƳǇǘƻƳǎ ŀǘ ¢м ƻƴ ƭƻƴŜƭƛƴŜǎǎ ŀǘ ¢о ǿŀǎ ǎƛƳƛƭŀǊ όʲΥлΦнм ώлΦмо-0.30]) with 
ǘƘŜ ŘƛǊŜŎǘ ŜŦŦŜŎǘ ƻŦ лΦлт όʲΥ-0.04-0.18) after the inclusion of the multilevel resilience. The total indirect 
effects were alsƻ ǎǘŀǘƛǎǘƛŎŀƭƭȅ ǎƛƎƴƛŦƛŎŀƴǘ όʲΥлΦмр ώлΦлр-0.24]).  άDƭƻōŀƭ ǊŜǎƛƭƛŜƴŎŜέ ǿŀǎ ǘƘŜ ƻƴƭȅ ǎƛƎƴƛŦƛŎŀƴǘ 
ƛƴŘƛǊŜŎǘ ŜŦŦŜŎǘ όʲΥлΦлф ώлΦлр-0.14]). 

Conclusions: Multilevel resilience fully mediated the bidirectional relationship between loneliness and 
depression. Global resilience was found to be the most robust mediator in both models. The findings 
support the development of multilevel resilience, particularly at the individual and interpersonal level, 
interventions to mitigate loneliness and depression both in the clinical and public health domains.    

 

 

Cohort: MACS WIHS Combined Cohort Study 
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Trajectory Analysis of Patient-reported Outcomes in the BICSTaR Study by Tali 
Cassidy 
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1Gilead Sciences, London, United Kingdom. 2Department of Internal Medicine and Infectious Diseases, 

University Medical Center Utrecht (UMCU), Utrecht, Netherlands. 3Gilead Sciences, Foster City, USA 

Background: Patient-reported outcomes  provide valuable inǎƛƎƘǘǎ ƛƴǘƻ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ŜȄǇŜǊƛŜƴŎŜ ƛƴ 
clinical trials and  real-world settings. Group-based trajectory modelling (GBTM) is a useful tool to 
identify groups with distinct trajectories of an outcome over time. We applied this method to patient-
reported adherence(treatment management) among participants enrolled in the BICSTaR study to 
identify and characterize groups of participants with different treatment management trajectories. 

Methods: BICSTaR is an ongoing, multi-country observational cohort study collecting PROs, 
effectiveness and safety data from antiretroviral therapy (ART)-naive and ART-experienced people living 
with HIV initiating bictegravir/emtricitabine/tenofovir alafenamide in routine clinical practice. We 
explored treatment management using the visual analogue scale (VAS) adherence score (% ART doses 
taken in last month, 0-100 scale). GBTM was used to identify trajectories among treatment-experienced 
BICSTaR participants with data available at baseline and month 24 (M24) (data-cut: 12Aug2022). A 
model was selected using the Bayesian information criteria, minimum group size >5% of 
sample.   Univariate logistic regression was used to explore associations between baseline demographic 
and clinical characteristics and probability of being in different adherence trajectory groups.   

Results: Out of 1589 treatment-experienced participants enrolled in BICSTaR, 29% (465) had VAS data at 
baseline and 24 months. Overall, 86% were male (88% in VAS analysis), with a median age of 47, IQR 38-
47 (VAS 50 [40-57). Overall, VAS adherence score was high, with a median of 100 (98-100) at both 
baseline and M24 (Figure 1).  

¢ƘŜ ǎŜƭŜŎǘŜŘ ƳƻŘŜƭ ƛŘŜƴǘƛŦƛŜŘ ǘǿƻ ǘǊŀƧŜŎǘƻǊȅ ƎǊƻǳǇǎΦ DǊƻǳǇ мΣ ǘƘŜ άŎƻƴǎƛǎǘŜƴǘ ƘƛƎƘ ŀŘƘŜǊŜƴŎŜέ ǎŎƻǊŜ 
group (94%, 436/465 participants) had a median score of 100% (98-100%) at baseline and M24. Group 2, 
ǘƘŜ άƳƻŘŜǊŀǘŜ ƛƴŎǊŜŀǎƛƴƎ ŀŘƘŜǊŜƴŎŜέ ǎŎƻǊŜ ƎǊƻǳǇ όс҈ύΣ ƘŀŘ ŀ ƳŜŘƛŀƴ ǎŎƻǊŜ ƻŦ со҈ όр-86%) at baseline 
and 82% (72-95%) at 24M. (Figure 1) 

Participants were more likely to have moderate increasing adherence (group 2) if they were black 
(compared to other reported race, odds ratio [OR]:3.9, p=0.007). Participants were less likely to be in 
ǘƘŜ άƳƻŘŜǊŀǘŜ ƛƴŎǊŜŀǎƛƴƎ ŀŘƘŜǊŜƴŎŜέ ƎǊƻǳǇ ƛŦ ǘƘŜȅ ǿŜǊŜ ǾƛǊŀƭƭȅ ǎǳǇǇǊŜǎǎŜŘ ŀǘ ōŀǎŜƭƛƴŜ όhwΥлΦмнΣ 
p<0.001),  younger (OR:0.94 [age in years], p=0.001), and had more  baseline comorbidities (OR:0.72, 
p=0.008) and concomitant medications (OR:0.49, p=0.005). 
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Conclusion: In a cohort with high reported adherence, GBTM allowed us to identify small subgroups 
with distinct adherence trajectories and overcome the ceiling effect. Our findings suggest that younger, 
healthier (fewer baseline comorbidities and concomitant medications), and black participants may need 
more support with treatment management at baseline. However, the improvement seen in this group 
suggests that switching to B/F/TAF was beneficial to treatment management.  

Cohort: The Bictegravir Single Tablet Regimen study 
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Notification rates of cancers in the ANRS CO4 FHDH cohort by Valérie potard 
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Background/objective: In France, there is no cancer-registries covering the whole country. A previous 
study showed underreporting of non-AIDS-defining cancers, and to a lesser extent of AIDS-defining 
cancers in ANRS-CO4-FHDH in 2006 (1). The objective of this study was to evaluate the cancer 
notification rates in people with HIV-infection (PWH), above 18 years of age, in the ANRS-CO4-FHDH 
cohort over the period 2008-2018, using a representative sample (1/97th) of French health insurance 
beneficiaries (EGB), as reference. 

Method: PWH were identified in the EGB using an algorithm based on having an HIV ICD10 code in the 
100% healthcare coverage program or during hospitalisation, a delivery of antiretroviral drugs except 
emtricitabine/tenofovir disoproxil, realisation of an HIV resistance test or an ARV concentration level (2). 
The incidence rates (IR) of 10 common cancers (see Table) were estimated using cancer ICD10 codes in 
the 100% healthcare coverage program or during hospitalisation. For a given cancer, individuals with a 
history of that cancer were excluded from analyses both in EGB and FHDH.  Ratios of the IR of each 
cancer in ANRS-CO4-FHDH to those in the EGB were calculated to estimate the notification rates. 

Results: A cohort of 1566 individuals alive from 01/01/2008, and identified as PWH before 01/01/2019 
was selected in the EGB. The proportion of men was 69%, with a median age of 44.5 years [36.5-51.5] 
for men and 39.8 years [31.5-48.5] for women. In ANRS-CO4-FHDH, 154,383 PWH, followed between 
2008 and 2018, were selected. The proportion of men was 66%, with a median age of 43.2 years [36.0-
49.9] for men and 39.2 years [32.5-46.3] for women. Cancer incidences and notification rates are shown 
in the Table. Except Hodgkin's lymphoma, cancers were underreported in particular colorectal, anal 
canal, liver, breast and prostate cancers. EGB was too small to allow analyses per sex, age, or period. 

Conclusion: In cohorts of PWH that cannot be linked to cancer registries, there can be a huge 
underreporting for cancer, in particular those that are not treated in the wards caring for PWH, mainly 
non-AIDS defining cancers. For future studies, we plan to matched FHDH with the French health 
insurance data, to overcome under notification of comorbidities. 
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Table: Incidences and notification rates of cancers over 2008-2018 in ANRS CO4 FHDH 

 

*per 100,000 PY 
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Cohort: French Hospital Database on HIV 
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Background: Antiretroviral therapy (ART) has improved survival of persons with perinatally-acquired HIV 
(PHIV) through adulthood. With the rising prevalence of non-AIDS defining comorbidities (NADC), there 
is concern for accelerated NADC development among PHIV, caused by chronic HIV and/or ART exposure. 
More data are needed about NADC incidence among PHIV and risk factors for development. We 
examined the incidence of hypertension, a comorbidity with cardiovascular sequelae implications, 
among a United States (US) PHIV population. 

Methods: This was a retrospective study of 348 PHIV aged 18-35 years from 2000-2019, across 15 
cohorts within the North American AIDS Cohort Collaboration on Research and Design (NA-ACCORD). 
Incident hypertension was defined by a first hypertension diagnosis after linking into adult HIV care. 

The analysis used age as time scale, beginning at 18. Loss to follow-up was defined as the first 18-month 
period without a CD4 or viral load measurement. Cumulative incidence (CI) of hypertension by age 35 
was estimated using Nelson-Aalen curves and stratified by sex at birth, race (Black vs non-Black 
otherwise, due to fewer outcomes within more detailed racial strata), ever protease inhibitor (PI) use, 
and ever integrase inhibitor (INSTI) use. Log-rank tests were conducted to determine whether the curves 
were different. Incidence rates (IR) were estimated using Poisson regression models. The study was 
approved by Johns Hopkins IRB. 

Results: Of the 348 PHIV, 196 (56%) were female, 192 (55%) were Black, 159 (46%) had ever PI use, and 
127 (36%) had ever INSTI use. Median age of study entry was 21.5 years old (interquartile range (IQR): 
19.4, 24.8), and median follow-up duration was 3.0 years (IQR: 1.6, 4.9). There were 21 incident cases. 
Overall CI by age 35 was 25%. CI by sex were similar (log-rank p-value = 0.80), and by ever PI use (p-
value = 0.28) and ever INSTI use (p-value = 0.43). CI of Black PHIV was higher, at 35%, vs. non-Black PHIV, 
at 15% (p-value = 0.03) (Figure). 

Overall IR was 1.6 per 100 person-years (95% CI: 0.9, 2.3). IR by sex, ever PI use, and ever INSTI use were 
similar to the overall IR. IR among Black PHIV was 2.3 per 100 person-years (95% CI: 1.4, 3.3), higher 
than non-Black PHIV, at 0.8 per 100 person-years (95% CI: 0.2, 1.4). 
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Conclusion: Among PHIV in the NA-ACCORD from 2000-2019, the risk of incident hypertension by age 35 
was 25%, similar to estimates in the US general population reported in the Coronary Artery Risk 
Development in Young Adults (CARDIA) Study. There were no differences by sex, which differs from 
CARDIA where males had higher incidence. Black PHIV had nearly threefold higher hypertension 
incidence than non-Black PHIV. Given racial/ethnic disparities in HIV and NADC, and recent findings of 
sex differences in weight gain, further research is needed to delineate potential intersectional risks for 
NADC development among PHIV to inform prevention and treatment approaches. 

 

 

Figure. Cumulative incidence of hypertension by age 35 among PHIV by (a) sex; (b) race; (c) ever 
protease inhibitor use; and (d) ever integrase inhibitor use 

Cohort: North American AIDS Cohort Collaboration on Research and Design 



25th International Workshop on HIV and Hepatitis Observational Databases. Athens, Greece. 23rd to 25th March 2023 

STRICTLY CONFIDENTIAL 
 

37 

Factors associated with unknown first-course cancer treatment status among 
PWH by Sally Coburn 

Sally Coburn1, Mari Kitahata2, Michael Horberg3, Michael Silverberg4, Jennifer Thorne1, M. John Gill5, 

Aruna Chandran1, Lesley Park6, Raynell Lang5, Maile Karris7, Sonia Napravnik8, Keri Althoff1, On behalf of 

NA-ACCORD9 

1Johns Hopkins University, Baltimore, MD, USA. 2University of Washington, Seattle, WA, USA. 3Kaiser 

Permanente Mid-Atlantic States, Rockville, MD, USA. 4Kaiser Permanente Northern California, Oakland, 

CA, USA. 5University of Calgary, Alberta, Canada. 6Stanford University, Stanford, CA, USA. 7University of 

California San Diego, San Diego, CA, USA. 8University of North Carolina Chapel Hill, Chapel Hill, NC, USA. 
9NIH, Bethesda, MD, USA 

Background: Studies demonstrate higher mortality in people with HIV (PWH) following cancer 
diagnoses. One proposed explanation is that there are disparities in receipt of cancer treatment. Cancer 
treatment data are not readily available in many large HIV cohorts. Whether cancer treatment receipt is 
lower among PWH, or data are missing/unknown is unclear. Understanding factors driving unknown 
treatment status may inform practical solutions for remedying missingness, and the assumption of no 
treatment information means no receipt of treatment can be vetted. Individual-level factors can be 
ƛƴŦƻǊƳŀǘƛǾŜ ǇǊŜŘƛŎǘƻǊǎ ƻŦ ƳƛǎǎƛƴƎƴŜǎǎ ŀƴŘ ǘƘŜ ŎƻƘƻǊǘΩǎ ŀŎŎŜǎǎ ǘƻ ǘǊŜŀǘƳŜƴǘ Řŀǘŀ Ǿƛŀ ǊŜƎƛǎǘǊƛŜǎ ŀƴŘ 
electronic health records. We sought to characterize factors associated with unknown first-course 
cancer treatment status. 

Methods: Participants in the North American AIDS Cohort Collaboration on Research and Design (NA-
ACCORD, a large consortium of cohorts among PWH who have linked into care) with a cancer diagnosis 
(any except non-melanoma skin cancer) between 2000-2017 and were in cohorts contributing cancer 
treatment data (cancer registry-linked) were included. We utilized logistic regression to assess the 
association between readily available demographic information (age, race/ethnicity, HIV acquisition 
group by sex at birth, on ART at cancer diagnosis, AIDS diagnosis prior to cancer diagnosis, calendar year 
of cancer diagnosis, and cohort) and cancer treatment status (any record of receiving treatment 
[chemotherapy, radiation, immunotherapy, hormonal therapy, surgery, transplant] modality using 
cancer registry data). Unadjusted/adjusted estimates were assessed with 95% confidence intervals. 
Subgroup analyses among lung cancer diagnoses only were completed to determine if treatment status 
varied by cancer site. 

 Results: Among 15,941 cancer diagnoses in 37 cohorts/subsites, 2,676 diagnoses among 6 cohorts 
contributing cancer treatment data were eligible for inclusion. Fifty-three percent of diagnoses had 
unknown first-course cancer treatment status based on registry data. This varied by cancer type, ranging 
from 17%-100% for types with >10 diagnoses. Cancer diagnoses with a prior AIDS diagnosis were less 
likely to have known cancer treatment (aOR: 0.7, 95% CI 0.6, 0.8). Cohort was significantly associated 
with cancer treatment status. Among lung cancer diagnoses, the association with an AIDS defining 
diagnosis and cohort remained (N=1,173), and an association was observed between having treatment 
data and diagnoses among PWH on ART by cancer diagnosis (aOR: 1.4, 95% CI 1.0, 1.9).  
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Conclusion: Over half of cancer diagnoses had unknown first-course cancer treatment status, with 
variability by cancer type. Mechanisms giving rise to unknown treatment status are unclear: it cannot be 
inferred that patients were inadequately treated. It is possible that, a) no treatment was administered 
(possibly appropriate treatment course), b) treatment data reaching the registry indicated treatment 
was unknown, or c) treatment data did not reach the registry and is documented elsewhere. Prior AIDS 
diagnosis was associated with first-course cancer treatment status, potentially indicating that 
duration/severity of HIV infection could inform documentation/receipt of treatment. Associations with 
cohort indicate differential ascertainment by site. Further research is needed to characterize missing 
data mechanisms for cancer treatment in PWH by cancer site and treatment modality, incorporating 
structural-level factors, with expanded data sources. 

 

Cohort: North American AIDS Cohort Collaboration on Research and Design 






















































































































































































































































































































































