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Characterizing inflammation 
in sub-clinical TB disease
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• Tuberculosis (TB) disease exists in a continuous spectrum, and emerging evidence from TB
prevalence surveys show that ~60-80% of individuals with microbiologically confirmed TB do not
exhibit associated symptoms that would prompt healthcare seeking behavior. [1, 2]

• This phenomenon, termed subclinical TB (STB) is thought to be an intermediate state along the
spectrum of Mycobacterium tuberculosis (Mtb) infection, occurring between latent infection and overt
active TB disease [3].

• Studies using differential blood counts and inflammatory cytokines as biomarkers of disease have
found blood neutrophils and specific cytokines (including IL-6 and IP-10) to be elevated in active TB
disease compared to health controls and people with latent TB infection [4].

• However, these studies have largely focused on patients with active TB disease from the clinic with
very few, if any, evaluating their use in people diagnosed with TB through community-based testing,
many of whom have subclinical disease.

• Identification of non-sputum tests, including biomarkers, to identify and distinguish these groups is
critically important as people with subclinical TB is currently hard to detect using existing tools.

Study Aim

The aim of this study was to determine the degree of
inflammation in subclinical and symptomatic TB
diagnosed during the community-based screening.
Additionally, we aimed to understand the impact of HIV
co-infection on inflammation.

1. Introduction 2. Methodology

7. Discussion and conclusion
• In line with our hypothesis, IL-6 expression and neutrophil/lymphocyte ratios (NLR) are elevated in clinic-diagnosed symptomatic TB compared to

community-diagnosed cases and controls. This group, which had elevated IL-6 and NLR, had more significant lung involvement (higher CXR
scores), bacterial burden (lower TTD) and hyperglycaemia compared to the other groups. Analysis of the relationship of inflammation to these
markers of disease severity is currently ongoing. Clinic-diagnosed TB appears to be more severe and more inflammatory than community-diagnosed
TB disease.

• Despite being bacteriologically positive for Mtb in the sputum, both both symptomatic and asymptomatic community-diagnosed TB groups did not
have higher levels of inflammation than community controls. Overall, community-diagnosed TB, whether symptomatic or asymptomatic had
significantly lower bacterial burden (higher TTD) and total lung involvement (lower CXR scores) compared to clinic-diagnosed symptomatic TB.
These results suggest that community-diagnosed TB may be less inflammatory than clinic-diagnosed TB. Additional measurements of inflammation
are currently underway to assess other inflammatory cytokines and biomarkers.

• HIV co-infection was associated with higher plasma IL-6 levels in clinic-diagnosed symptomatic TB cases. HIV status did not impact IL-6 
concentration in the other study groups. NLR did not differ by HIV status in any study groups.  

• If confirmed by ongoing work, the finding of low levels of detectable inflammatory biomarkers in the peripheral blood of people with community-
diagnosed TB will have implications for the development of non-sputum diagnostics, which are currently being investigated to improve screening.

3. Demographic and clinical characteristics 4. IL-6 expression, blood neutrophils and NLR ratios in 
prevalent TB

5. Impact of HIV co-infection
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Hypothesis

Characteristics Clinic-diagnosed 
symptomatic TB 

N = 30

Community-diagnosed 
symptomatic TB

N = 30

Community-diagnosed 
subclinical TB

N =142

Community
controls
N =100

P-value 

Female, N (%) 11 (37%) 13 (43%) 79 (56%) 53 (53%) -

Age, years, median 
(IQR) 36 [20; 58] 47 [15; 90] 45 [17; 101] 49 [15; 85] -

HIV positive, N (%) 13 (43%) 16 (53%) 56 (40%) 44 (44%) -

Time to detection of 
Mtb on MGIT culture 
(days), median (IQR)

8 [6,5; 11] 17 [13; 29] 18 [13,7; 42] - <0.0001

CXR score, median 
(IQR) 70 [50; 84,3] 13,8 [4; 48,4] 7,5 [3; 17,5] - <0.0001

BMI, median (IQR) 20,7 [17,8; 22,8] 22 [19,1 ; 26,4] 23,6[20,6; 28] 25,9 [22,5; 30,4] <0.0001

HBA1c %, median 
(IQR) 6,6 [5,8; 7,4] 5.7 [5,4; 5,9] 5,7 [5,4; 6] 5,8[5,3; 6,1] <0.0001

2. Using peripheral blood smears from 
a randomly subset of participants , 

we measured the neutrophil 
lymphocyte ratio (NLR)
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Study groups Definitions Existing cohort

Clinic-diagnosed symptomatic TB - Symptomatic active TB cases
- GeneXpert and liquid culture positive 

RePORT_SA cohort

Community-diagnosed  symptomatic TB - Symptomatic active TB cases
- GeneXpert and/or liquid culture positive

Vukuzazi TB prevalence survey [5]

Community-diagnosed subclinical TB - Asymptomatic active TB cases
- GeneXpert and/or liquid culture positive

Vukuzazi TB prevalence survey [5]

Community controls - Normal chest X-ray
- GeneXpert and sputum culture negative

Vukuzazi TB prevalence survey [5]

Study design

Experimental design
1. Using cryopreserved plasma samples we 

measured IL-6 (an inflammatory 
cytokine) levels by Luminex
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Vukuzazi and RePORT study Participants 

Frozen plasma samples and peripheral blood smears  from existing cohorts were analyzed. To the extent possible, 
comparison groups (defined in Table 1) were roughly matched by age, sex and HIV status to the participants with community-
diagnosed subclinical TB. Additional data including HbA1c, body mass index (BMI) and degree of chest x-ray abnormality was 
available for all participants.

Table 1. Study groups
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