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Abstract
HIV-1 coinfection is an important risk factor for developing active tuberculosis and increases 
the risk of TB reactivation for patients with latent TB, especially in high-burden settings. 
Recent work has demonstrated that Mtb-specific antibodies can define states of Mtb
exposure and disease. However, the performance of these Mtb-specific antibody signatures in 
individuals with HIV is unclear. Here we evaluated humoral signatures to a broad range of 
Mtb-specific antigens across a South African cohort, consisting of 64 HIV-negative and 51 HIV-
positive individuals, who underwent IFNγ -release assay testing using QuantiFERON-Gold plus 
(QFT). We utilized a multiplexed Luminex-based platform for humoral profiling of antibodies 
targeting Mtb antigens, including isotype and subclass analysis across IgM, IgA1, and IgG 
subclasses, Fc gamma receptor binding, and analysis of Fc glycosylation using lectins. We 
compared signatures seen in individuals with and without positive QFT, and with and without 
HIV coinfection. Univariate and multivariate analyses showed that the presence of HIV 
coinfection modulates Mtb-specific signatures more strongly than QFT status does. 
Interestingly, although CD4 count and viral load correlated weakly with antibody titers, 
antibody titers to different Mtb antigens correlated differentially with either HIV+ or HIV-
individuals. This work demonstrates that individuals produce Mtb-specific antibodies in the 
absence of clinically diagnosed LTBI, and that unique patterns of Mtb-specific antigen 
targeting are seen in HIV/TB coinfection. Further, it highlights the importance of defining the 
humoral response in an HIV/TB coinfected population, where diagnostic and prognostic 
humoral biomarkers may differ significantly from an HIV- population.

Introduction & Background

• In addition to neutralization, antibodies possess non-neutralizing functions mediated 
through the Fc domain of the antibody (Ab)

• Antibody Fc engages Fc Receptors (FcR) to elicit effector functions in innate immune cells 

• Recent work demonstrates Fc-Ab profiles as novel biomarkers that can discriminate across 
the spectrum of TB exposure and disease, including LTBI and ATB1,2,3

• Fc-Ab features that differ between ATB and LTBI include differences in titers of Mtb-specific 
antibody subclasses, antibody-FcR binding, and Ab glycosylation

• HIV-1 co-infection is a risk factor for development of ATB and TB reactivation

• Differences in the humoral signature in the setting of HIV co-infection remain undefined

Aim of this study: 

• To evaluate the effect of HIV coinfection on Mtb-specific humoral responses in individuals 

with and without + QFT

Materials & Methods

Overview of the Luminex platform
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Cohort

• 64 HIV-negative individuals  +  51 HIV-positive individuals, with comparable endemic TB exposure 4

• Peri-urban setting in KwaZulu-Natal, South Africa

• All underwent IFNγ -release assay testing using QuantiFERON-Gold plus (QFT),  HIV testing, CD4 count, 

and HIV viral load

• Titers to different Mtb-specific antigens correlated differently in HIV+ or HIV- individuals

• Higher titers in HIV+ individuals of total IgG, IgG1, IgG3, and IgA1

• particularly to Ag85, GroES, PPD, HspX, ESAT6/CFP10

• Differences in titers across HIV status were not observed for antibodies specific to  influenza HA 

suggesting not explained by hypergammaglobulinemia alone

• Significant differences in glycosylation of Mtb-specific antibodies across HIV status

• Antibody signature variation is more significant across HIV status than QFN status

• CD4 count and viral load correlated weakly with antibody titers

• Mtb-specific features which discriminated LTBI (QFN+) in HIV- individuals included Ag85 and groES-

specific antibody binding of activating FcRs

Conclusions
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• Evaluation of antibody-mediated innate effector functions  in HIV-coinfected population

• Interrogation across an expanded antigen pool

• Further evaluation of modified glycosylation patterns in the setting of HIV coinfection

• Cross-compartmental evaluation of humoral signatures in the lungs of HIV-coinfected population 

• Multiplexed Luminex-based platform for humoral profiling of antibodies targeting Mtb antigens 

(LAM, PPD, Ag85a/b, PPD, ESAT6/CFP10, Apa, HspX, α-crystallin*, GroES)

• Isotype

• Subclass

• Fc gamma receptor binding

• Lectin-based analysis of Fc glycosylation

• Compared humoral signatures across HIV-coinfection status, and across QFT +/- status
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Antibody response differs more prominently by HIV status than by QFT status

*HspX and α-crystallin, referring to the same protein, here represent two different protein productions

Higher titers of total IgG, IgG1, IgG3, IgA1 to select Mtb-antigens in HIV+ individuals

Next Steps and future questions
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Differential LAM- and Ag85-specific FcR binding by HIV status 

Differences in glycosylation may drive shifts in Mtb-specific Fc binding in HIV
SNA (binds sialic acid) RCA (binds galactose)

CD4 count and viral load correlate weakly with antibody titers and FcR binding

QFT status also correlates weakly with antibody titers and FcR binding

Multivariate model separates well by HIV status, smaller differences by QFT status

HIV+ HIV- QFT+ QFT-

In HIV- individuals, separation of QFT+ individuals is driven by Ag85- and GroES-
specific antibodies binding activating FcR recepetors FcR2A and FcR3A, in addition 
to ESAT6/CFP10 specific antibodies

Results

• Individuals produce Mtb-specific antibodies in the absence of clinically diagnosed LTBI, pointing at 
exposure or potential early infection not identified by current diagnostics

• Unique patterns of Mtb-specific  antigen targeting are seen in HIV/TB coinfection

• Differences in Mtb-specific antibody signatures between HIV- negative and HIV-positive individuals 
highlights the importance of defining the humoral response to TB in HIV/TB coinfected populations

• HIV coinfection may alter which Mtb antigens are preferentially targeted and create qualitative 
differences in isotype, FcR engagement, and glycosylation
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