Abstract
Background: 
The HIV epidemic in West Africa is characterized by the co-circulation of HIV-1, HIV-2, and multiple recombinant forms. Despite widespread use of dolutegravir (DTG)-based antiretroviral therapy (ART), incomplete viral suppression and persistent immune dysfunction remain major challenges. This study established the WACCBIP HIV Infection Cohort (WHICH Study) to characterize the molecular and immunological features of HIV infection in Ghana and evaluate responses to DTG-based ART.
Methods: A total of 426 participants (159 ART-naïve and 267 ART-experienced) were recruited from six health facilities. Clinical, immunological, and biochemical parameters were assessed at enrolment and after six and twelve months of ART. Plasma cytokines were quantified using a 25-plex Luminex assay and analysed using differential expression, network, pathway enrichment analysis, and machine learning approaches. HIV genomes were characterized by next-generation sequencing, phylogenetic analysis, subtyping, recombination, drug resistance, and co-receptor tropism prediction.
Results: In ART-naïve participants, median viral load declined from log₁₀ 5.16 to 4.64 copies/mL (p = 0.0156), while median CD4⁺ count increased from 290 to 504 cells/mm³ (p < 0.001) after six months of ART. However, 90% remained viraemic, indicating delayed viral suppression. ART-naïve status and a low CD4/CD8 ratio independently predicted poor immune recovery. ART reduced systemic inflammation, although key inflammatory and chemotactic pathways remained dysregulated. Sequencing generated 41 HIV-1 genomes, with CRF02_AG predominating, alongside subtype B, subtype G, and unique recombinant forms. Drug resistance mutations were detected in one-third of sequences, predominantly affecting reverse transcriptase, while both CCR5- and CXCR4-tropic viruses were identified.
Conclusion: This study provides a comprehensive molecular and immunological characterization of HIV infection in Ghana. Although DTG-based ART promotes immune restoration, delayed viral suppression and persistent immune dysregulation remain significant challenges. The observed viral diversity and emerging drug resistance underscore the need for continued molecular surveillance and targeted immunological interventions to improve HIV treatment outcomes in West Africa.
