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            Abstract
People with human immunodeficiency virus (HIV) have higher rates of certain comorbidities, particularly cardiovascular disease and cancer, than people without HIV1,2,3,4,5. In view of observations that somatic mutations associated with age-related clonal hematopoiesis (CH) are linked to similar comorbidities in the general population6,7,8,9,10, we hypothesized that CH may be more prevalent in people with HIV. To address this issue, we established a prospective cohort study, the ARCHIVE study (NCT04641013), in which 220 HIV-positive and 226 HIV-negative participants aged 55 years or older were recruited in Australia. Demographic characteristics, clinical data and peripheral blood were collected to assess the presence of CH mutations and to identify potential risk factors for and clinical sequelae of CH. In total, 135 CH mutations were identified in 100 (22.4%) of 446 participants. CH was more prevalent in HIV-positive participants than in HIV-negative participants (28.2% versus 16.8%, P = 0.004), overall and across all age groups; the adjusted odds ratio for having CH in those with HIV was 2.16 (95% confidence interval 1.34–3.48, P = 0.002). The most common genes mutated overall were DNMT3A (47.4%), TET2 (20.0%) and ASXL1 (13.3%). CH and HIV infection were independently associated with increases in blood parameters and biomarkers associated with inflammation. These data suggest a selective advantage for the emergence of CH in the context of chronic infection and inflammation related to HIV infection.
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                    Fig. 1: Characteristics of mutations found in study participants.[image: ]


Fig. 2: Adjusted and unadjusted estimates with 95% CIs for the association between CH mutation and HIV status, age, gender, sexual orientation and smoking.[image: ]
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Extended data

Extended Data Fig. 1 ARCHIVE study recruitment and analysis.
a. Participant enrolment and inclusion in the final analysis. In total 446 participants (220 HIV positive and 226 HIV negative) were assessed for CH. b. Study analysis design. Genomic analysis for CH was performed blinded to the HIV status of the participant. Unblinding of HIV status and statistical analysis was performed once genomic analysis by targeted deep sequencing was complete.


Extended Data Fig. 2 Correlation between duration of HIV and variant allele fraction of CH mutation and presence of two or more CH mutations.
No significant association was found between the duration of HIV in years and 1) the variant allele fraction of the CH mutation1 (figure); and 2) the presence of two or more CH mutations (OR [CI] = 0.99 [0.96–1.02], p = 0.58). 1Mean average variant allele fraction was calculated if there was more than one CH mutation present.


Extended Data Fig. 3 Box plots of the distribution of Interleukin-6 by IL6R p. Asp358Ala status.
Interleukin-6 levels when separated by IL6R Asp358Ala polymorphism status showed no statistical difference across a. CH mutation status and b. HIV status. The centre line of the box depicts the mean IL-6 value with the lower and upper bounds of the boxes representing the 25th and 75th percentile values, respectively. The lower bound of the whisker indicates the minimum, defined as the 25th percentile minus 1.5x the interquartile range, and the upper bound of the whisker indicates the maximum, defined as the 75th percentile plus 1.5x the interquartile range. Overall p-values (figure inset) were generated using the Kruskal-Wallis test. Tests for significant differences in the median across groups were done by generating p-values using post-hoc pairwise two-sided multiple comparison analysis (Dwass, Steel, Critchlow-Fligner Method). Outliers have been removed for box plot presentation only; p-values were calculated including outliers. Outliers were defined as values greater than 1.5 times the IQR above the third quartile.
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