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KEYWORDS Summary Objectives: Despite the high frequency of tuberculosis-associated immune recon-
Biomarkers; stitution inflammatory syndrome (TB-IRIS) in human immunodeficiency virus (HIV)/TB co-
TB-IRIS; infected patients, no diagnostic test is available. Here, we investigated whether monocyte/
Anti-tuberculosis macrophage activation markers can predict TB-IRIS occurrence and if they are modulated by
treatment; anti-TB treatment.

IL-1 receptor Methods: Frozen plasma was obtained from 127 HIV/TB co-infected adults naive for antiretro-
antagonist; viral therapy, enrolled in the CAMELIA trial, 36 of whom developed TB-IRIS. Concentrations of
HIV/tuberculosis co- IL-1Ra, sCD14, and sCD163 were measured at anti-TB treatment onset (baseline), after 8 weeks
infection; of anti-TB treatment and at TB-IRIS time.

Cambodia Results: At baseline, IL-1Ra and sCD14 concentrations were similar in TB-IRIS and non-IRIS

* Corresponding author. Hopital Européen Georges Pompidou, 20 rue Leblanc, 75015, Paris, France. Fax: +33 (0)1 56 09 30 26.
E-mail address: laurence.weiss@aphp.fr (L. Weiss).
K Equally contributed to the work.
! Current address: Unité “Cytokine & Inflammation”, Institut Pasteur, Paris, France.

http://dx.doi.org/10.1016/j.jinf.2017.01.016
0163-4453/© 2017 The British Infection Association. Published by Elsevier Ltd. All rights reserved.


Delta:1_R
Delta:1_A
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
mailto:laurence.weiss@aphp.fr
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jinf.2017.01.016&domain=pdf
http://dx.doi.org/10.1016/j.jinf.2017.01.016
http://www.elsevierhealth.com/journals/jinf
http://dx.doi.org/10.1016/j.jinf.2017.01.016
http://dx.doi.org/10.1016/j.jinf.2017.01.016

IL-1Ra, a biomarker of anti-TB treatment response

457

patients. sCD163 concentrations, although significantly higher in TB-IRIS patients, did not
remain associated with TB-IRIS occurrence in multivariate analysis. At the time of TB-IRIS, pa-
tients displayed higher concentrations of IL-1Ra (p = 0.002) and sCD14 (p < 0.001). The most
striking result was the significant decrease in IL-1Ra after 8 weeks of anti-TB treatment (me-
dian reduction: —63% (p < 0.0001)).

Conclusions: None of the biomarkers tested was associated with TB-IRIS occurrence. However,
repeated measurement of IL-1Ra could help for the diagnosis of TB-IRIS. The substantial reduc-
tion of IL-1Ra under treatment suggests that IL-1Ra could be a surrogate biomarker of anti-TB
treatment response in HIV-infected patients.

© 2017 The British Infection Association. Published by Elsevier Ltd. All rights reserved.

Introduction

Tuberculosis (TB) remains the most common opportunistic
infection in human immunodeficiency virus (HIV)-infected
patients. Even in the context of expanded access to potent
antiretroviral therapy (ART), HIV/TB co-infection is still a
major worldwide health threat.” Early initiation of ART in
HIV-TB co-infected patients has been shown to significantly
decrease morbidity, AIDS progression, and mortality.?
However some patients experience clinical deterioration
shortly after ART initiation despite virological efficacy.
This clinical condition, known as immune reconstitution in-
flammatory syndrome (IRIS),%” is associated with an exag-
gerated inflammatory response to either a previously
diagnosed and treated infection (paradoxical IRIS) or to
an unrecognized and untreated infection (unmasking
IRIS).® Paradoxical TB-associated IRIS (TB-IRIS) occurs
more frequently in patients starting ART early after initia-
tion of TB treatment, especially when they are severely im-
munosuppressed.®'® The Cambodian Early versus Late
Introduction of Antiretrovirals (CAMELIA) clinical trial
(ANRS 1295 — CIPRA KH001)> was a prospective, multi-
center, randomized, open-label 2-arm superiority trial con-
ducted in Cambodia, designed to determine the optimal
timing of ART initiation after TB treatment onset in ART
naive, HIV-infected adults with CD4 counts <200/mm3
and newly diagnosed smear-positive TB.?> Three hundred
thirty two and 329 patients were randomized to initiate
ART at 2 weeks (early arm) and 8 weeks (late arm) after
anti-TB  treatment, respectively. TB-associated IRIS
occurred in 26% of patients irrespective of the study group.
On the one hand, it was demonstrated that early ART initi-
ation after TB treatment onset significantly reduced mor-
tality in severely immunosuppressed HIV-TB co-infected
patients; on the other hand, shortening the delay to initiate
ART after anti-TB treatment onset increased the risk of
developing TB-IRIS, especially when TB was extrapulmonary
or disseminated.>% "2

IRIS has been related to exaggerated innate and/or
adaptive immune responses.’>~'® TB-IRIS was associated
with exuberant Th1 response and increased proportions of
KIR-negative yd" T cells."”” TB-IRIS was also associated
with high levels of pro-inflammatory cytokines including
IL-1B, IL-6 and IL-18,">'%1821 elevated levels of acute
phase proteins,'>?>?* and D-dimer,”> ?* as well as high
levels of NK-cell degranulation.?®

We put forward the hypothesis that the degree of
activation of monocyte/macrophages before anti-TB treat-
ment and ART could predict the occurrence of TB-IRIS in

HIV/TB co-infected patients. The frequency of activated
monocytes was associated with several pro-inflammatory
cytokines before and after ART initiation.’®> Monocytes and
macrophages are innate immune cells that play a pivotal
role in the pathogenesis of TB infection by initiating inflam-
matory response at the early stage of infection.?® In their
activated state, monocytes and macrophages release solu-
ble forms of receptors including CD14 and CD163, and cyto-
kines including the IL-1 receptor antagonist, IL-1Ra.
Secreted by monocytes, neutrophils and epithelial cells,
IL-1Ra is a naturally occurring competitive inhibitor of the
pro-inflammatory cytokines IL-1o. and IL-18%” secreted in
concert with IL-18.%% Indeed, IL-1B, although released,
cannot be reliably measured due to its short half-life in
plasma.?®?’ In the present study, we thus chose to measure
concentrations of circulating IL-1Ra rather than IL-1B. By
binding to IL1-R1 receptor, IL-1Ra inhibits IL-1 signaling
thereby performing a regulatory function on monocyte acti-
vation.?” IL-1Ra levels were reported to be increased in
broncho-alveolar lavage and serum of patients with pulmo-
nary TB.3 Also, gene polymorphisms of IL-1Ra have been
associated with severe manifestations of sepsis.>’

CD14 is a glycosylphosphatidylinositol-anchored protein,
expressed on monocytes and macrophages that facilitates
the transfer of lipopolysaccharide (LPS) to the TLR4/MD-2
receptor complex and modulates LPS recognition.** A solu-
ble form for CD14 (sCD14) is secreted by monocytes/macro-
phages following LPS stimulation and by liver cells as an
acute-phase protein.** In HIV-infected patients, plasma
concentrations of sCD14 are increased, correlate with
disease progression and predict all-cause mortality.>*>> In
primary HIV infection, sCD14 and IL-1Ra levels predict the
T-cell activation set point, itself predictive of
progression.>¢

Soluble CD163 (sCD163) is a hemoglobin—haptoglobin
scavenging receptor that is shed from activated monocyte/
macrophages. Even though sCD163 is associated with mono-
cyte activation and inflammatory reactions, it has also an
anti-inflammatory effect and is believed to be involved in
resolving inflammation.” Elevated levels of sCD163 have
been reported in HIV-infected patients, particularly in asso-
ciation with arterial inflammation and cardiovascular dis-
ease.’®3 |n addition, sCD163 concentrations were
suggested to predict mortality in TB patients, indepen-
dently of HIV status.*

These biomarkers, IL-1Ra, sCD14 and sCD163 are of
potential interest for the diagnosis or the prediction of
TB-IRIS. In addition, they could also be potential bio-
markers for the evaluation of anti-TB treatment responses.
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