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Abstract

Background—Alcohol use may accelerate HIV disease progression, but the plausible biological 

mechanisms have not been clearly elucidated.

Methods—HIV-positive persons who were not on anti-retroviral therapy (ART) completed the 

baseline assessment for a longitudinal study examining the association of alcohol use with HIV 

disease markers. Oversampling drinkers, baseline samples were tested for markers of monocyte 

activation (sCD14), inflammation (IL-6), and coagulation (D-dimer). We defined “unhealthy 

alcohol use” as testing positive using the Alcohol Use Disorders Identification Test – 

Consumption (AUDIT-C; ≥ 3 for women and ≥ 4 for men) in the past 3 months or testing positive 

using a biomarker of heavy drinking, phophatidylethanol (PEth; ≥ 50 ng/ml). Multiple linear 

regression was used to examine the associations of unhealthy alcohol use with sCD14, Log10 IL-6, 

and D-dimer.

Results—Compared to those who were abstinent from alcohol, unhealthy drinkers had 

significantly higher sCD14 levels (mean = 1,676 vs. 1,387 ng/ml; mean difference (95% CI) = 289 

(83, 495), p < 0.01). In analyses adjusted for demographic factors, current cigarette smoking, and 

HIV disease markers, unhealthy drinkers continued to display significantly higher sCD14 levels 

compared to those who were abstinent from alcohol (adjusted mean = 1,670 vs. 1,406 ng/ml; 

adjusted mean difference (95% CI) = 264 (47, 480), p = 0.02). Unhealthy alcohol use was not 

significantly associated with IL-6 or D-dimer levels.

Conclusions—unhealthy alcohol use was independently associated with a marker of monocyte 

activation (i.e., higher sCD14) that predicts mortality in treated HIV infection. Longitudinal 

research should examine if unhealthy alcohol use predicts changes in sCD14 prior to and 

following ART initiation.
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Introduction

Alcohol is the most commonly used recreational drug in the world, yet it remains unclear 

whether and how unhealthy drinking may be linked to faster HIV disease progression (Hahn 

and Samet, 2010). Unhealthy alcohol use is associated with frailty, hospitalization, and 

prevalent cardiovascular disease in HIV-positive persons (Womack et al., 2013, Akgun et 

al., 2013, Freiberg et al., 2010). Unhealthy drinkers on anti-retroviral therapy (ART) are also 

more likely to have difficulties with adherence, experience treatment interruptions, and may 

display elevated HIV viral load (Hendershot et al., 2009, Conen et al., 2013, Baum et al., 

2010). Despite these difficulties with HIV disease management, cohort studies with HIV-

positive persons receiving ART have provided inconclusive support for an association of 

unhealthy alcohol use with HIV disease progression via biological pathways (Hahn and 

Samet, 2010).

Studies with HIV-positive persons not yet receiving ART could elucidate the biological 

pathways whereby unhealthy alcohol use may contribute to morbidity and mortality in HIV-

positive persons, independent of ART non-adherence. Understanding these biological 

processes could support efforts to optimize HIV-related health outcomes in sub-Saharan 

Africa and other areas of the world where unhealthy drinking is prevalent. The potential 

deleterious effects of unhealthy drinking prior to initiating ART are particularly relevant in 

sub-Saharan Africa because many are unaware that they are infected with HIV or are not 

currently receiving ART (Hahn et al., 2011).

Unhealthy alcohol use may amplify the effects of HIV on translocation of microbial 

products such as lipopolysaccharide (LPS) across the gastrointestinal tract (Brenchley et al., 

2006), which predicts greater immune activation and faster clinical progression among those 

not receiving ART (Marchetti et al., 2011). In fact, prior research has established that higher 

soluble CD14 (sCD14), a marker of LPS-induced monocyte activation, predicts faster 

mortality in treated HIV infection (Hunt et al., 2014, Justice et al., 2012). To the extent that 

unhealthy alcohol use contributes to innate immune activation, this could lead to increases in 

markers of inflammation such as interleukin-6 (IL-6) and coagulation (i.e., D-dimer) that 

also predict hastened mortality in HIV-positive persons receiving ART (Kuller et al., 2008, 

Justice et al., 2012, Tenorio et al., 2014). Understanding the extent to which unhealthy 

alcohol use potentiates these interacting pathophysiologic processes prior to starting ART 

could inform efforts to mitigate its potentially deleterious effects on HIV disease 

progression (Justice, 2011).

This study examined whether unhealthy alcohol use was associated with greater sCD14, 

IL-6, and D-dimer after adjusting for demographics, cigarette smoking, and HIV disease 

markers among HIV-positive persons who were not yet receiving ART in rural Uganda. It is 

also recognized that cirrhosis of the liver, from alcohol or other causes, contributes to 

impaired filtration of microbial products, which could explain these pathophysiologic 
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processes. Consequently, a secondary aim was to assess possible mediation by the extent of 

liver disease as assessed by fibrosis-4 (FIB-4) score.

Methods

Study Design and Procedures

HIV-positive persons not yet receiving ART were recruited from the Immune Suppression 

Syndrome Clinic of the Mbarara University Teaching Hospital in Mbarara, Uganda for a 

cohort study (i.e., the Uganda cohort of the Uganda Russia Boston Alcohol Network for 

Alcohol Research Collaboration on HIV/AIDS [URBAN ARCH]) examining the pathways 

whereby unhealthy drinking may contribute to HIV disease progression. Adults diagnosed 

with World Health Organization Stage I or II clinical HIV disease with last T-helper (CD4+) 

cell count >350 cells/mm3 that resided within 60 kilometers of the Immune Suppression 

Syndrome Clinic and who spoke English or Ruyankole were eligible. After completing an 

informed consent at the enrollment visit, self-report measures were administered and 

participants provided a peripheral venous blood sample to measure CD4+ T-cell count, HIV 

viral load, platelet count, and phosphatidylethanol (PEth). All study procedures were 

approved by the Institutional Review Boards of the University of California – San 

Francisco, Boston University Medical Center, the Mbarara University of Science and 

Technology, and the Uganda National Committee on Science and Technology.

The present study tested baseline plasma samples from 180 participants to examine whether 

unhealthy drinking is independently associated with biomarkers of monocyte activation, 

inflammation, and coagulation. Plasma samples from all 60 participants who reported 

unhealthy alcohol use were selected. We also selected a random subset of samples 

(frequency matched for gender) from participants who reported lower risk drinking (n = 60) 

and participants who reported abstaining from alcohol (n = 60). All samples with an HIV 

viral load of 1,000 copies/ml or greater were included. Of the 38 samples with an HIV viral 

load less than 1,000 copies/ml, 11 that tested negative for HIV antibodies or positive for 

ART medications (i.e., efavirenz and nevirapine) were excluded. Thus, we conducted this 

analysis on the 169 confirmed HIV-positive participants who were not yet receiving ART.

Monocyte Activation, Inflammation, and Coagulation, and Liver Function

Plasma levels of sCD14 and IL-6 were measured in duplicate using quantitative sandwich 

enzyme immunoassay methods (R&D Systems; Minneapolis, MN). D-dimer was measured 

once using an immuno-turbidimetric assay (Liatest D-DI; Diagnostica Stago, Parsippany, 

NJ). To measure risk factors for cirrhosis, these samples were also tested for aspartate 

transaminase, alanine transaminase, and hepatitis B virus surface antigen using standard 

methods.

Alcohol Use

Alcohol use was characterized using the Alcohol Use Disorders Identification Test – 

Consumption (AUDIT-C) in the past 3 months and PEth levels (Hahn et al., 2012a). PEth 

was assayed at a commercial laboratory using liquid chromatography paired with tandem 

mass spectrometry as previously described (Jones et al., 2011). Alcohol use was modeled as 

Carrico et al. Page 3

Alcohol Clin Exp Res. Author manuscript; available in PMC 2016 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



a 3-level variable (unhealthy alcohol use; lower risk alcohol use; and abstinent) based on 

AUDIT-C score and PEth. Unhealthy alcohol use was defined as screening positive using 

the AUDIT-C (i.e., ≥ 3 for women and ≥ 4 for men) or a PEth of 50 ng/ml or greater, a 

conservative cutoff for unhealthy drinking to maximize specificity and thereby minimize the 

likelihood of false positive results, as noted previously (Stewart et al., 2010). Lower risk 

alcohol use was operationalized as self-reported drinking or quantifiable PEth levels (PEth ≥ 

8 ng/ml), but no evidence of unhealthy alcohol use (i.e., AUDIT-C less than cutoffs and 

PEth < 50 ng/ml). These alcohol-using groups were compared to a reference group that 

reported being abstinent from alcohol (i.e., AUDIT-C = 0), which was biologically 

confirmed (i.e., PEth less than the limit of quantitation, 8 ng/ml).

Statistical Analyses

Multiple linear regression analyses were employed to examine whether unhealthy alcohol 

use was independently associated with higher sCD14, IL-6 (log10), and D-dimer levels. For 

statistical analyses, IL-6 was log10-transformed due to skewness in its distribution; final 

results were back-transformed for interpretation. Because D-dimer levels were not normally 

distributed after log10 transformation, we fit median regression models (results not shown) 

in secondary analyses to confirm the results of the multiple linear regression analysis (Hao 

and Naiman, 2007). Model covariates included: demographic factors (i.e, age, gender), 

socioeconomic status (i.e., asset index), current cigarette smoking, time since HIV diagnosis, 

HIV disease markers (i.e., CD4+ T-cell count, HIV viral load), and hepatitis B virus co-

infection (surface antigen positive). Because liver cirrhosis could partially explain the 

association of unhealthy alcohol use on these outcomes, we examined whether FIB-4 score 

differed by alcohol use category to assess whether it should be tested as a mediator.

Results

The majority of participants in this analysis were women (52%) and the median age was 32 

years. Most participants (90%) had a CD4+ T-cell count of 350 cells/mm3 or greater and 

83% had an HIV viral load of 1,000 copies/ml or greater. As shown in Table 1, unhealthy 

drinkers were more likely to be current cigarette smokers compared to those who were 

abstinent from alcohol (χ2 (2, N = 169) = 11.10, p = 0.004) and lower risk drinkers were 

more recently diagnosed with HIV compared to those who were abstinent from alcohol 

(Kruskal-Wallis Test H(2) = 8.43, p = 0.01).

In unadjusted analyses, unhealthy drinkers displayed significantly higher sCD14 levels 

compared to those who were abstinent from alcohol (mean = 1,676 vs. 1,387 ng/ml; mean 

difference (95% CI) = 289 (83, 495), p < 0.01). However, no statistically significant 

differences in back-transformed IL-6 (1.62 vs. 1.27 pg/ml; ratio of means (95% CI) = 1.28 

(0.91, 1.79), p = 0.16) and D-dimer (mean = 0.86 vs. 0.80 ng/ml; mean difference (95% CI) 

= 0.06 (-0.36, 0.47), p=0.79) levels were observed. In analyses adjusted for participant 

characteristics (i.e., demographic factors, current cigarette smoking, and HIV disease 

markers; see Table 2), unhealthy drinkers displayed significantly higher sCD14 levels 

compared to those who were abstinent from alcohol (adjusted mean = 1,670 vs. 1,406 ng/ml; 

adjusted mean difference (95% CI) = 264 (47, 480), p = 0.02). However, no statistically 
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significant differences in IL-6 (adjusted mean = 1.54 vs. 1.38 pg/ml; adjusted ratio of means 

(95% CI) = 1.12 (0.78, 1.61), p = 0.55) and D-dimer (adjusted mean = 0.51 vs. 0.50 ng/ml; 

adjusted mean difference (95% CI) = 0.01 (-0.43, 0.46), p = 0.95) levels were observed.

When lower risk drinkers were compared to those who were abstinent from alcohol, in 

adjusted analyses no significant differences were observed in sCD14 (adjusted mean = 1,500 

vs. 1,406 ng/ml; adjusted mean difference (95% CI) = 93.66 (-155.46, 342.79), p = 0.46), 

IL-6 (adjusted mean = 1.09 vs. 1.14 pg/ml; adjusted ratio of means (95% CI) = 0.82 (0.54, 

1.25), p = 0.36), and D-dimer (adjusted mean = 0.39 vs. 0.50 ng/ml; adjusted mean 

difference (95% CI) = −0.10 (−0.61, 0.40), p = 0.69) levels. Because there were no 

differences in FIB-4 score by alcohol use group (Fisher’s Exact Test, p = 0.33), it was not 

examined as a mediator of the association of unhealthy drinking with greater sCD14.

Discussion

This cross-sectional study examined whether unhealthy alcohol use was associated with 

surrogate markers of innate immune activation, inflammation, and coagulation among HIV-

positive persons not yet receiving ART. Unhealthy drinking was independently associated 

with greater sCD14 (a marker of LPS-induced monocyte activation) after adjusting for 

demographics, cigarette smoking, and HIV disease markers. The association of unhealthy 

drinking with higher sCD14 did not appear to be mediated by the extent of liver disease 

indexed using FIB-4 score.

Permeability of the gastrointestinal tract in HIV leads to increased microbial translocation 

and innate immune activation, pathophysiologic processes that are only partially reversed 

with ART (Hunt et al., 2014). The clinical relevance of surrogate markers of innate immune 

activation is supported by prior research in which greater sCD14 predicted mortality in 

treated HIV infection (Hunt et al., 2014, Justice et al., 2012). In sub-Saharan Africa where 

delayed HIV testing and ART initiation are enduring challenges (Hahn et al., 2011), 

unhealthy alcohol consumption occurring prior to ART initiation may contribute to more 

rapid HIV disease progression.

Although unhealthy alcohol use was independently associated with higher sCD14 levels, 

findings from the present cross-sectional study should be interpreted in the context of some 

important limitations. Further longitudinal research is clearly needed to examine whether 

unhealthy drinking predicts changes in these pathophysiologic processes and faster HIV 

disease progression. In addition, a minority of participants displayed relatively low and 

undetectable HIV viral loads which suggested that they were long-term non-progressors or 

elite controllers. This may be due to the fact that this study enrolled only those with World 

Health Organization Stage I or II clinical HIV disease. The study design may have selected 

for a greater number of slower progressors. Finally, although unhealthy drinking was not 

associated with higher plasma IL-6 levels in the present study, further research is needed to 

examine plasma levels of other pro-inflammatory cytokines and stimulated cytokine 

production using peripheral blood mononuclear cells.
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Despite these limitations, the present cross-sectional investigation is among the first to 

indicate that unhealthy alcohol use may be independently associated with greater innate 

immune activation among HIV-positive persons. An important strength of this study was 

also the use of PEth to mitigate misclassification of unhealthy drinking due to biases 

inherent in the measurement of self-reported alcohol use (Hahn et al., 2012a). This was 

needed given our previous studies finding under-reporting in this setting (Bajunirwe et al., 

2014, Hahn et al., 2012b). Longitudinal studies with objective measurements of alcohol use, 

such as biomarkers like PEth, are needed to prospectively examine whether distinct patterns 

of alcohol use predict surrogate markers of monocyte activation, inflammation, and 

coagulation prior to starting ART as well as following ART initiation. Understanding the 

drivers of HIV disease progression prior to starting ART is especially relevant in resource 

constrained settings where unhealthy alcohol use is prevalent and delayed HIV diagnosis as 

well as ART initiation are common.

Acknowledgments

Funding was provided by the National Institutes of Health: R01 AA018631, U01AA020776, K24 AA022586, 
U24AA020778, U24AA020779, and P30 DK026743 (UCSF Liver Center).

References

AKGUN KM, GORDON K, PISANI M, FRIED T, MCGINNIS KA, TATE JP, BUTT AA, GIBERT 
CL, HUANG L, RODRIGUEZ-BARRADAS MC, RIMLAND D, JUSTICE AC, CROTHERS K. 
Risk factors for hospitalization and medical intensive care unit (MICU) admission among HIV-
infected Veterans. J Acquir Immune Defic Syndr. 2013; 62:52–9. [PubMed: 23111572] 

BAJUNIRWE F, HABERER J, BOUM Y, HUNT P, MARTIN JM, BANGSBERG DR, HAHN JA. 
Comparison of self-reported alcohol consumption to phosphatidylethanol measurement among HIV 
infected patients initiating antiretroviral treatment in south western Uganda. PLoS ONE. 2014

BAUM MK, RAFIE C, LAI S, SALES S, PAGE JB, CAMPA A. Alcohol use accelerates HIV disease 
progression. AIDS Res Hum Retroviruses. 2010; 26:511–8. [PubMed: 20455765] 

BRENCHLEY JM, PRICE DA, SCHACKER TW, ASHER TE, SILVESTRI G, RAO S, KAZZAZ Z, 
BORNSTEIN E, LAMBOTTE O, ALTMANN D, BLAZAR BR, RODRIGUEZ B, TEIXEIRA-
JOHNSON L, LANDAY A, MARTIN JN, HECHT FM, PICKER LJ, LEDERMAN MM, DEEKS 
SG, DOUEK DC. Microbial translocation is a cause of systemic immune activation in chronic HIV 
infection. Nat Med. 2006; 12:1365–71. [PubMed: 17115046] 

CONEN A, WANG Q, GLASS TR, FUX CA, THURNHEER MC, ORASCH C, CALMY A, 
BERNASCONI E, VERNAZZA P, WEBER R, BUCHER HC, BATTEGAY M, FEHR J. 
Association of alcohol consumption and HIV surrogate markers in participants of the swiss HIV 
cohort study. J Acquir Immune Defic Syndr. 2013; 64:472–8. [PubMed: 23892243] 

FREIBERG MS, MCGINNIS KA, KRAEMER K, SAMET JH, CONIGLIARO J, CURTIS ELLISON 
R, BRYANT K, KULLER LH, JUSTICE AC, TEAM VP. The association between alcohol 
consumption and prevalent cardiovascular diseases among HIV-infected and HIV-uninfected men. J 
Acquir Immune Defic Syndr. 2010; 53:247–53. [PubMed: 20009766] 

HAHN JA, DOBKIN LM, MAYANJA B, EMENYONU NI, KIGOZI IM, SHIBOSKI S, 
BANGSBERG DR, GNANN H, WEINMANN W, WURST FM. Phosphatidylethanol (PEth) as a 
biomarker of alcohol consumption in HIV-positive patients in sub-Saharan Africa. Alcohol Clin 
Exp Res. 2012a; 36:854–62. [PubMed: 22150449] 

HAHN JA, FATCH R, KABAMI J, MAYANJA B, EMENYONU NI, MARTIN J, BANGSBERG 
DR. Self-Report of Alcohol Use Increases When Specimens for Alcohol Biomarkers Are Collected 
in Persons With HIV in Uganda. J Acquir Immune Defic Syndr. 2012b; 61:e63–4. [PubMed: 
23138732] 

Carrico et al. Page 6

Alcohol Clin Exp Res. Author manuscript; available in PMC 2016 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



HAHN JA, SAMET JH. Alcohol and HIV disease progression: weighing the evidence. Curr HIV/
AIDS Rep. 2010; 7:226–33. [PubMed: 20814765] 

HAHN JA, WOOLF-KING SE, MUYINDIKE W. Adding fuel to the fire: alcohol’s effect on the HIV 
epidemic in Sub-Saharan Africa. Curr HIV/AIDS Rep. 2011; 8:172–80. [PubMed: 21713433] 

HAO, L.; NAIMAN, DQ. Quantile regression. Thousand Oaks, CA: Sage Publications; 2007. 

HENDERSHOT CS, STONER SA, PANTALONE DW, SIMONI JM. Alcohol use and antiretroviral 
adherence: review and meta-analysis. J Acquir Immune Defic Syndr. 2009; 52:180–202. [PubMed: 
19668086] 

HUNT PW, SINCLAIR E, RODRIGUEZ B, SHIVE C, CLAGETT B, FUNDERBURG N, 
ROBINSON J, HUANG Y, EPLING L, MARTIN JN, DEEKS SG, MEINERT CL, VAN NATTA 
ML, JABS DA, LEDERMAN MM. Gut epithelial barrier dysfunction and innate immune 
activation predict mortality in treated HIV infection. J Infect Dis. 2014; 210:1228–38. [PubMed: 
24755434] 

JONES J, JONES M, PLATE C, LEWIS D. The detection of 1-palmitoyl-2-oleoyl-sn-glycero-3-
phosphoethanol in human dried blood spots. Analytical Methods. 2011; 3:1101–1106.

JUSTICE AC. HIV and aging: Time for a new paradigm. Current HIV/AIDS Reports. 2011; 7:69–76. 
[PubMed: 20425560] 

JUSTICE AC, FREIBERG MS, TRACY R, KULLER L, TATE JP, GOETZ MB, FIELLIN DA, 
VANASSE GJ, BUTT AA, RODRIGUEZ-BARRADAS MC, GIBERT C, OURSLER KA, 
DEEKS SG, BRYANT K, TEAM VP. Does an index composed of clinical data reflect effects of 
inflammation, coagulation, and monocyte activation on mortality among those aging with HIV? 
Clin Infect Dis. 2012; 54:984–94. [PubMed: 22337823] 

KULLER LH, TRACY R, BELLOSO W, DE WIT S, DRUMMOND F, LANE HC, LEDERGERBER 
B, LUNDGREN J, NEUHAUS J, NIXON D, PATON NI, NEATON JD, GROUP ISS. 
Inflammatory and coagulation biomarkers and mortality in patients with HIV infection. PLoS 
Med. 2008; 5:e203. [PubMed: 18942885] 

MARCHETTI G, COZZI-LEPRI A, MERLINI E, BELLISTRI GM, CASTAGNA A, GALLI M, 
VERUCCHI G, ANTINORI A, COSTANTINI A, GIACOMETTI A, DI CARO A, D’ARMINIO 
MONFORTE A, GROUP IFS. Microbial translocation predicts disease progression of HIV-
infected antiretroviral-naive patients with high CD4+ cell count. AIDS. 2011; 25:1385–94. 
[PubMed: 21505312] 

STEWART SH, LAW TL, RANDALL PK, NEWMAN R. Phosphatidylethanol and alcohol 
consumption in reproductive age women. Alcohol Clin Exp Res. 2010; 34:488–92. [PubMed: 
20028353] 

TENORIO AR, ZHENG Y, BOSCH RJ, KRISHNAN S, RODRIGUEZ B, HUNT PW, PLANTS J, 
SETH A, WILSON CC, DEEKS SG, LEDERMAN MM, LANDAY AL. Soluble markers of 
inflammation and coagulation but not T-cell activation predict non-AIDS-defining morbid events 
during suppressive antiretroviral treatment. J Infect Dis. 2014; 210:1248–59. [PubMed: 24795473] 

WOMACK JA, GOULET JL, GIBERT C, BRANDT CA, SKANDERSON M, GULANSKI B, 
RIMLAND D, RODRIGUEZ-BARRADAS MC, TATE J, YIN MT, JUSTICE AC. VETERANS 
AGING COHORT STUDY PROJECT, T. Physiologic frailty and fragility fracture in HIV-
infected male veterans. Clin Infect Dis. 2013; 56:1498–504. [PubMed: 23378285] 

Carrico et al. Page 7

Alcohol Clin Exp Res. Author manuscript; available in PMC 2016 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Carrico et al. Page 8

Table 1

Demographics, cigarette smoking, and health status indicators by alcohol use group (N = 169)

Abstinent (n = 48) Lower Risk Drinking (n = 37) Unhealthy Drinking (n = 84)

n (%) n (%) n (%) p-value

Female 27 (56.3) 22 (59.5) 39 (46.4) 0.33

Asset Index

 Lowest 15 (31.3) 14 (37.8) 40 (47.6) 0.10

 Middle 26 (54.2) 15 (40.5) 25 (29.8)

 Highest 7 (14.6) 8 (21.6) 19 (22.6)

Current Cigarette Smoker 1 (2.1) 3 (8.1) 18 (21.4) 0.004

CD4+ T-Cell Count (cells/mm3)

 < 350 5 (10.4) 3 (8.1) 9 (10.7) 0.95

 350–499 15 (31.3) 12 (32.4) 31 (36.9)

 ≥ 500 28 (58.3) 22 (59.5) 44 (52.4)

HIV Viral Load (copies/ml)

 ≥ 1,000 38 (80.9) 31(83.8) 69 (84.2) 0.33

 40–999 5 (10.6) 6 (16.2) 11 (13.4)

 < 40 4 (8.5) 0 (0) 2 (2.4)

FIB-4 Score

 >3.25 3 (6.3) 3 (8.33) 9 (11.1) 0.35

 1.45–3.25 12 (25.0) 8 (22.2) 29 (35.8)

 < 1.45 33 (68.8) 25 (69.4) 43 (53.1)

Hepatitis B Surface Antigen Positive 4 (8.3) 1 (2.7) 11 (13.1) 0.19

M (SD) M (SD) M (SD)

Age 32 (28, 39.5) 29 (25, 37) 35 (29, 42) 0.09

Time Since HIV Diagnosis (years) 2.7 (0.6, 6.6) 0.4 (0.1, 4.9) 1.1 (0.1, 6.4) 0.01

sCD14 (ng/ml) 1387.0 (435.2) 1456.0 (554.2) 1675.9 (652.9) 0.01

IL-6 (pg/ml) 1.68 (1.26) 2.85 (7.82) 3.01 (5.33) 0.36

D-dimer (ng/ml) 0.80 (0.73) 0.69 (0.60) 0.86 (1.48) 0.76
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