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CXCR4-tropic HIV-1 shapes unique immunopathology and larger reservoir 224 

BACKGROUND 

HIV-1 uses CCR5 or CXCR4 co-receptors for entry; although 

CXCR4-tropic (X4) viruses have been linked to larger reservoirs 

and non-AIDS comorbidities, prior studies were limited by small 

cohort sizes and covariates correction.

This study explored whether X4 tropism is independently 

associated with immune recovery, clinical outcomes, reservoir 

size and systemic and functional immune responses in people 

living with HIV (PLWH) under ART in the 2000HIV cohort.

METHODS
We profiled tropism-specific clinical, virological, and 

immunological features in 1895 virally suppressed people living 

with HIV from the Dutch 2000HIV study, divided into a discovery 

and validation cohort. 
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RESULTS:

CONCLUSIONS:

CXCR4-tropic HIV variants significantly affect clinical outcomes 

and comorbidities. Distinct immune profiles and reservoir size are 

associated with the presence of CXCR4-tropic HIV variants and 

should therefore be considered in HIV cure intervention strategies.

Distinct comorbidities are more prevalent in the X4 infection

X4 tropism was associated with a higher risk of AIDS, poorer immunologic recovery after ART initiation 

independent of CD4 nadir, increased prevalence of opportunistic infections, diabetes mellitus II and 

psychiatric disorders, and approximately two-fold higher odds of a large HIV reservoir.

Higher total and intact proviral DNA in PLWH harboring X4 viruses

PLWH harboring X4 viruses had significantly higher total, intact and defective proviral DNA in CD4⁺ T cells.

Association between X4 tropism and reservoir size

Analysis subsets and findings:

• Complete cohort: X4 tropism independently associated with larger total 

and intact reservoirs.

• Subset with known infection dates: Time to ART initiation and treatment 

duration do not explain reservoir size differences.

• Early ART initiators (≤3 years of infection): might reflect transmitted X4 

infection, strong association with reservoir size.

Immune activation and transcriptomic changes in X4 infection

X4 infection was associated with increased frequencies of activated CD4⁺ T-cell 

and Treg phenotypes, downregulation of TSHZ2 and FAAH2 transcripts, and no 

differences in systemic inflammation or specific inflammation biomarkers.

Validation and discovery cohort were used for omics analysis.
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