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BACKGROUND: HIV persistence in anatomical reservoirs is a major hurdle in HIV eradication. 
Testicular tissue represents one of the main viral anatomical reservoirs as it constitutes an 
immunological privileged tissue. Here, we assessed T-cell distribution in testicular tissue versus 
blood in ART-treated individuals. 
 
METHODS: Testicular tissue and blood samples were collected from ART-treated and virally 
suppressed HIV-infected (n=6, plasma viral load <50 copies/mL for at least 6 months prior to 
surgery) and uninfected men (n=6) who underwent elective orchiectomy for gender 
reassignment. T-cells were purified using CD3 microbeads from freshly isolated testicular 
interstitial cell suspensions. T-cell subsets, CCR5 expression, T-cell activation and frequency of 
regulatory T-cells (Tregs) were assessed using multicolor flow cytometry. 
 
RESULTS: Lower proportions of CD4 T-cells were found in testis versus blood, in both HIV− and 
HIV+ subjects (40.5±8.9% vs. 81±9.5% and 29.2±7,4% vs. 73.2±11.5%; p<0.001). A substantial 
decrease in naïve and a notable increase in effector-memory T-cell subsets were observed 
in testis compared to PBMCs in both groups (p<0.001 for all comparisons). Importantly, a 
remarkable increase was observed in the expression of CCR5 on testicular CD4 and CD8 T-cells 
when compared to blood (CD4 HIV−: p<0.0001, CD4 HIV+: p=0.003, CD8 HIV−: p=0.015, 
CD8 HIV+: p=NS). Increased T-cell immune activation (CD38/HLADR co-expression) in testis 
was observed in HIV+ individuals. A higher expression of immunosuppressive CD39+ Tregs was 
found in testis of both HIV− and HIV+ subjects compared to blood (63.2±26% vs. 37±12%, 
p=0.007 and 62.9±11,5%, vs. 42.6±10%, p<0.001). 
 
CONCLUSION: For the first time, our results indicate an increase in the frequency of effector 
memory T-cells, CCR5 and CD38/HLA-DR expression on T-cells and higher CD39+ Tregs in 
testicular tissue when compared to blood. Collectively, these findings demonstrate the 
potential contribution of distinctive T-cells distribution in testicular tissue as anatomical 
reservoir for HIV persistence. 
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BACKGROUND: Following long-term antiretroviral therapy (ART) CD4/CD8 ratio is associated 
with AIDS and non-AIDS events, vaccine response, CD4 recovery, inflammation, immune 
activation and HIV reservoir size. However factors associated with normalization of CD4/CD8 
ratio during long-term ART have not been elucidated. 
 
METHODS: A cross-sectional study was performed on a database of HIV-1 infected patients 
attending the McGill University Healthcare Centre (MUHC). Adult patients with undetectable 
viral load (<50 copies/mL) on ART for over 12 months were included. Contribution of age, 
gender, ethnicity, HIV clades, last available CD4 and CD8 T cell count and percentage was 
analysed according to CD4/CD8 ratio. 
 
RESULTS: A total of 893 subjects were analyzed and displayed the following characteristics: 
mean age 49 (18–84), 69.3% male, 65.3% Caucasian, 8.8% Hispanic, 22.2% Black/African and 
15.6% Black/Caribbean. The CD4+ T cell counts were 620±289 for males versus 656±267 
cells/mm3 for females. The CD8+ T cell counts were 917±456 for males versus 793±383 
cells/mm3 for females. A majority of patients (64.9%) reached optimal CD4 recovery (>500 
cells/mm3, n=589) contrasting with only 28.7% (n=256) who normalized their CD4/CD8 ratio 
(>1.0). In total, 21.6% patients (n=210) continued to display a low CD4/CD8 ratio (<0.5). 
Patients with older than 60 had a lower CD4/CD8 ratio than those younger (p<0.001), and 
females had a significant higher CD4/CD8 ratio than males (0.94±0.45 versus 0.84±0.45, 
p<0.0001). Duration of ART therapy was similar no regardless of gender or age. No association 
between ethnicity, HIV clades and CD4/CD8 normalization was observed. 
 
CONCLUSION: We report that normalization of CD4/CD8 ratio was infrequent and both gender 
and aging have impact on immune recovery in successfully treated patients. These study 
findings are pointing out the new challenge that consists of the understanding of factors 
associated with persistent CD8 T cell count in long-term treated patients. 
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INTRODUCTION: Myeloid cells including macrophages, monocytes, dendritic cells (DCs) and 
neutrophils contribute significantly to immune dysfunction in the context of treated HIV 
infection. Recently in long-term treated patients, the myeloid-associated inflammatory 
markers such as sCD14, CD16+ monocytes and tryptophan catabolizing enzyme IDO-1 activity 
better predict disease progression and mortality than T cell markers. 
 
METHODS: We systematically reviewed 81 publications indexed on PubMed database from 
2009-2015 using the multiple combinations of key words: ‘HIV’ and ‘myeloid cells, monocytes, 
macrophages, dendritic cells and neutrophils’. We also summarized the ongoing clinical trials 
registered on www.ClinicalTrials.gov evaluating immunotherapeutic interventions with a focus 
on myeloid cells. 
 
RESULTS: The role of myeloid cells in HIV infection is reviewed and depicted as an integrated 
vicious cycle of inflammation involving monocytes, macrophages, DCs, neutrophils and T cells. 
Functional polarization and plasticity of macrophages into M1/M2 has significant implications. 
Myeloid-derived suppressor cells open up new avenues of research on immune dysfunction. 
Recent evidence indicates that innate immune response can be “trained” to become adaptive. 
Such changes are linked in myeloid cells to a shift of central glucose metabolism from 
oxidative phosphorylation to aerobic glycolysis (the “Warburg effect”) fulfilling the high energy 
demand for rapid proliferation in the context of cancer and viral infections. The interaction 
of programmed death-1 (PD-1), an important regulator of T cell function, with its ligand PD-L1 
on myeloid cells has a major impact on immune dysfunction. The recent commercialization of 
inhibitors of PD-1 and CTLA-4 pathways in oncology is paving the way for immune-based 
therapies in treated HIV infection. 
 
CONCLUSION: This systematic literature review indicates a very important link between 
metabolism and immune response driven by myeloid cells highlighting the immunotherapeutic 
targets. Further studies aimed to understand and modify myeloid cell immune check points 
will contribute to the development of novel interventions for viral eradication. 


