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Abstract
BACKGROUND—Rapid means to identify or rule-out tuberculosis (TB) would permit more
efficient management of HIV-infected patients starting antiretroviral treatment (ART).

SETTING—South African township ART clinic.

OBJECTIVE—To assess the diagnostic and prognostic utility of C-reactive protein (CRP) among
patients being screened for TB pre-ART.

DESIGN—Patients were enrolled regardless of symptoms and characterized clinically. Serum
CRP was measured and sputum and urine samples were subject to multiple assays for TB.
Mortality at three months was assessed.

RESULTS—Among 496 patients (median CD4 count, 171 cells/μL), culture-positive TB was
diagnosed in 81 (16.3%) patients. CRP concentrations were much higher among TB cases
(median, 57.8mg/L; IQR,20.0-202.7) compared to those without TB (6.4mg/L; IQR,2.1-21.8;
P<0.001). Very low (<1.5 mg/L) CRP concentrations excluded TB (100% negative predictive
value) whereas very high concentrations (>400 mg/L) were strongly predictive of TB (100%
positive predictive value). However, these thresholds encompassed only 14.3% and 2.0% of all
patients screened, respectively, and only 12.3% of TB cases. TB patients with CRP concentrations
≥50 mg/L were substantially more likely to have poor prognostic characteristics, higher
mycobacterial load, disseminated disease and greater mortality risk.

CONCLUSION—CRP concentrations can be used pre-ART to identify groups of patients with
very high or very low TB risk, but only in an unacceptably small minority of patients screened.
However, CRP concentrations have useful prognostic value in those with HIV-associated TB.

INTRODUCTION
Tuberculosis (TB) is a leading cause of morbidity and mortality in people living with HIV in
sub-Saharan Africa, especially among those with advanced immunodeficiency attending
antiretroviral treatment (ART) services or admitted to hospital.1 To reduce mortality,
intensified case finding is a key intervention.2,3 This aims to either diagnose TB as rapidly
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as possible (permitting immediate initiation of TB treatment followed by ART) or to rapidly
rule-out a diagnosis of TB (permitting more rapid initiation of ART).

Substantial progress has been made in the development of new rapid diagnostic tests for TB
with useful accuracy when used for routine screening of patients 3. These include the rapid
molecular assay, Xpert MTB/RIF,4,5 and a simple, low-cost, point-of-care lateral flow test
for lipoarabinomannan (LAM) in urine called Determine TB-LAM Ag.6,7 However, apart
from the national scale-up of Xpert MTB/RIF in South Africa, these tests are at present not
widely available in the rest of sub-Saharan Africa and their role remains incompletely
defined. Moreover, their predictive value for ruling out TB is limited. 6,7 Screening for HIV-
associated TB currently remains a pressing challenge in most settings, with ongoing reliance
on sputum smear microscopy and chest radiology which have limited utility in this patient
group.3

C-reactive protein (CRP) is an acute phase protein detectable within serum 8 and can now be
measured at the point-of-care with results available within a few minutes.9 It has been
proposed that this may be useful for TB screening in HIV-infected patients.10,11 Moreover,
this marker also has prognostic value in people living with HIV, including those with
opportunistic infections such as Pneumocystis jirovecii pneumonia.12-14 We therefore first
assessed the predictive value of serum CRP for excluding TB or for identifying TB cases
among patients enrolling in an ART service in a township in South Africa. We also assessed
the prognostic value among all those testing positive for TB.

METHODS
The ART service in Gugulethu township, Cape Town, and its major burden of TB have
previously been reported in detail.15,16 The present study forms part of an ongoing body of
work evaluating diagnostic assays for HIV-associated TB for which patient recruitment and
laboratory procedures have been described in detail in the parent studies.5,6 Those eligible
were new patients referred to the ART clinic aged >18 years, ART-naive and with no
current TB diagnosis. All were receiving trimethoprim-sulphmethoxazole prophylaxis.

All participants provided written informed consent and the study was approved by the
research ethics committees of the University of Cape Town and the London School of
Hygiene & Tropical Medicine, UK. Patients were prospectively recruited between March
2010 and April 2011 and investigated at their first clinic visit. Demographic details were
recorded and a standardised World Health Organization (WHO) symptom-screening
questionnaire was completed.17 Two sputum samples (one spot specimen and one induced
specimen) were obtained where possible as previously reported.18 Urine was also collected
and stored at −20 degrees C and blood samples were collected in serum separator tubes and
serum stored at −20 degrees C. Chest radiographs were obtained and read using the Chest
Radiograph Reading and Recording System (CRRS) 19 for which the lead investigator was
accredited.

Laboratory procedures
Laboratory procedures have been described in detail elsewhere.5,6 Briefly, sputum
specimens were decontaminated with N-acetyl-L-cysteine and sodium hydroxide and
concentrated by centrifugation. Sputum pellets were examined by fluorescence microscopy,
liquid culture (Mycobacterial Growth Indicator Tubes, Becton Dickinson, Sparks, Maryland,
USA) and the Xpert MTB/RIF assay. Cultures positive for acid-fast bacilli were identified
as Mycobacterium tuberculosis complex by line-probe assay.
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Frozen urine samples were defrosted and retrospectively analysed for the presence of LAM
using the commercially available Clearview TB-ELISA (Alere Inc., Waltham, MA, USA).
As described previously,20 defrosted urine samples (2.0 mL) were also concentrated by
centrifugation, resuspended in 0.75 mL of phosphate buffer and then tested using the Xpert
MTB/RIF assay according to the manufacturer’s instructions.

The concentrations of CRP were measured in duplicate serum samples using the Quantikine
enzyme-linked immunosorbent assay (R&D Systems Inc., Minneapolis, MN, USA)
according to the manufacturer’s instructions.

Patient outcomes
Patients were followed up within the routine ART service and patients diagnosed as having
TB (by sputum smear, culture or Xpert MTB/RIF) were referred to TB clinics within the
township for treatment. ART service patient records were reviewed to determine clinical
outcomes.

Definitions and analysis
Analysis was restricted to patients who had a complete set of laboratory data for ≥1 sputum
sample, urine diagnostic assays and serum CRP. Patients were defined as having TB if
Mycobacterium tuberculosis was cultured from ≥1 sputum sample. The serum CRP
concentrations and characteristics of patients with and without TB were compared. Logistic
regression was used to identify factors associated with CRP values ≥50 mg/L. The
predictive value of CRP to exclude or to identify diagnosis of TB was explored using a
series of thresholds. Sensitivity, specificity, predictive values and likelihood ratios
associated with these thresholds were calculated and Receiver-Operator Curve (ROC)
analysis was done.

To explore the prognostic value of CRP, the characteristics of TB patients stratified by CRP
≥50 mg/L and <50 mg/L (a close approximation to the median value) were defined and the
clinical 3-month outcomes of the two groups were compared. Statistical analyses were done
using Wilcoxon rank-sum test, t-test, chi-square and Fisher’s exact tests as appropriate. All
statistical tests were two-sided at alpha=0.05.

RESULTS
Patients and TB diagnoses

Of all eligible patients enrolled (n=602), 62 could not produce any sputum samples.
Complete CRP, sputum and urine results were available for 496 patients. The study
participants were predominantly young adults, a majority of whom were female (Table 1).
The median CD4 cell count was 171 cells/μL (IQR 98-233), 62.8% of patients had a CD4
cell count of <200 cells/μL and 32.7% of patients had WHO stage 3 or stage 4 (AIDS)
disease prior to TB screening.

Culture-positive TB was diagnosed in 81 patients, giving a TB prevalence of 16.3%
(95%CI, 13.2-19.9). The remainder were sputum culture-negative (n=415). Patients with TB
had lower CD4 cell counts and were more likely to have advanced WHO stage of disease
(Table 1). A positive WHO symptom screen was found in 69.4% of all study participants
and 82.7% of TB patients. Any radiological abnormalities consistent with pulmonary TB
were observed in just 74.4% of TB patients and were also observed in 44.5% of patients
without TB.
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CRP concentrations and utility for TB screening
The median serum CRP concentration was much higher in patients with TB (median, 57.8
mg/L; IQR, 20.2-202.7 mg/L) than in patients without TB (median, 6.4 mg/L; IQR 2.1-21.8)
as shown in Figure 1 (P<0.001). In multivariate analysis, TB was strongly associated with a
serum concentration of CRP ≥50 mg/L and weaker associations were observed with male
gender and low CD4 cell counts (Table 2).

We explored the utility of a range of CRP threshold concentrations to either rule-out or
identify cases of TB (Table 3). At progressively lower CRP concentrations, the negative
predictive value for TB increased from 91.1% at a threshold of ≥50 mg/L to 100% at a
threshold of ≥1.5 mg/L (Table 3). Thus, a CRP of <1.5 mg/L could be used to reliably
exclude a diagnosis of TB but this would only encompass 14.3% of all patients screened.
Those with CRP values of <2 mg/L (20.0% of patients screened) had a 4.0% prevalence of
TB and those with values of <10 mg/L (50.6% of patients screened) had a prevalence of
4.8%.

We next assessed the utility of CRP to identify cases of TB. As the CRP threshold was
increased from ≥1 mg/L to ≥400 mg/L, the positive predictive value gradually increased
from 17.9% to 100%. However, the highest threshold (≥400 mg/L) included only 2.0% of
total patients screened and 12.3% of all TB cases (Table 3).

To further explore the diagnostic utility of CRP and the relationship with symptoms, we
used receiver operator curve analyses (Figure 2). The area under the curve (AUC) was 0.81
when all patients were included and was similar when the analysis was restricted to patients
with a positive WHO symptom screen (n=344; AUC=0.80). A higher AUC was observed
when analysis was restricted to patients who reported chronic cough of at least 2 weeks
duration (n=102; AUC=0.85).

Prognostic value of CRP
We next explored the utility of CRP as a prognostic marker in those patients with culture-
confirmed TB (n=81). We compared the characteristics of patients with high and low CRP
concentrations, using a cut-off of 50 mg/L, which approximated to the median value (Table
4). Patients with high CRP had worse prognostic characteristics, with lower body mass
index, lower haemoglobin, lower blood CD4 cell count, higher plasma HIV load and more
advanced WHO clinical stage. They were also likely to report of chronic cough.

To explore the relationship between CRP concentration and mycobacterial load, we
compared the results of microbiological assays for TB in the high and low CRP patient
groups (Table 5). It was striking that sputum samples from the high CRP group were far
more likely to test positive by smear microscopy or using Xpert MTB/RIF. The time to
culture positivity of sputum was also significantly shorter. In addition, urine samples from
patients with high CRP values were also more likely to test positive using the Xpert MTB/
RIF assay and the LAM antigen ELISA. Taken together, these data strongly suggest that
patients with higher CRP concentrations have higher mycobacterial load and were more
likely to have disseminated disease. In marked contrast, there was no association between
CRP levels and radiological extent of disease.

Clinical outcomes
The median time between screening and starting TB treatment in those patients with high
CRP (>50 mg/L) was substantially shorter than that of patients with lower CRP values (9.5
days [IQR, 8-18] versus 27 days [9-42]; P=0.026), reflecting the greater likelihood of
positive microbiological tests triggering treatment prior to culture confirmation. The time to
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starting ART, though, was similar (median 28 days versus 35 days, respectively; P=0.13).
Despite earlier TB treatment, the high CRP group were more likely to die by 3 months of
follow-up (11.1% versus 0%, respectively; P=0.062). The CRP concentrations of the 5
patients who died were 76, 131, 237, 353 and 531 mg/L.

DISCUSSION
In this study, we carefully evaluated the predictive value of CRP during routine screening of
patients (regardless of symptoms) for HIV-associated TB prior to starting ART in a South
African township clinic. Using a rigorous culture-based gold standard for TB diagnosis, we
found that very low CRP thresholds had excellent negative predictive value to effectively
rule-out TB but this accounted for only a very small minority of patients screened. Similarly
very high CRP thresholds had excellent positive predictive values for TB diagnosis, but only
a small minority of TB cases could be identified by these means. ROC analysis did not find
any substantial improvement in performance when CRP screening was applied only to
patients with a positive WHO symptom screen. Thus, overall CRP lacked diagnostic utility
as a screening test. CRP, however, had useful prognostic value. Among confirmed TB cases,
high CRP values (≥50 mg/L) were strongly associated with poor prognostic clinical features,
higher mycobacterial load, an increased frequency of disseminated TB and higher risk of
death.

The prevalence of TB in this and other pre-ART cohorts in southern Africa is so high and
the presentation so non-specific that there is a strong argument for investigating all patients
for TB regardless of symptoms.16,21 Treatment is needed urgently by those with disease to
reduce morbidity, mortality and transmission risk.1,2 Conversely, in those without TB, rapid
exclusion of TB is also important so that ART can be started without delay. Failure to
achieve this can have adverse consequences for the patient. Inadvertently starting ART in
patients with undiagnosed TB can trigger ‘unmasking’ TB immune reconstitution
disease 22,23 and even death.24 Conversely, delays in ART initiation while patients are being
investigated for possible TB may also result in a high mortality cost.25 Even the new highly
promising rapid diagnostics such as Xpert MTB/RIF and Determine TB-LAM have limited
sensitivity 6,26 and are therefore an imperfect solution. Any rapid means of ruling in or
ruling out TB diagnoses might be very helpful and rapid CRP assessment is now possible at
the point-of-care 9.

Serum CRP concentrations are known to correlate strongly with the presence of TB in HIV-
infected individuals 27,28 and CRP has been reported as having potential utility for excluding
TB in HIV-infected patients with negative sputum smears.10,11 However, in this cohort with
a high prevalence of culture-positive TB, CRP could only be used to either rule-in or rule-
out diagnoses of TB in a very small proportion of patients screened who had extreme values.
Thus, only a small minority of patients would benefit from using this test and cost-benefit
analysis is very likely to be unfavourable. A key distinction from previous reports on use of
CRP screening in South Africa 10,11 is that in both these reports patients were selected for
inclusion on the basis of chronic symptoms (cough >2 weeks was reported by 92% of
participants). Our data show that use of a two week cough rule would lead to failure to
detect three quarters of cases and that this represents an inappropriate screening tool. We
conclude that CRP has very limited diagnostic utility in this clinical setting and that use of
rapid and specific microbiological assays should be prioritised.

CRP is known to have prognostic value among patients living with HIV and in those with
HIV-associated opportunistic infections.12-14 We found in those with HIV-associated TB a
very strong correlation between high CRP concentrations, poor prognostic features and risk
of death. CRP synthesis in the liver is immunologically mediated via interleukin-6 (IL-6)
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production by macrophages.8 Thus, theoretically, high CRP concentrations could arise from
an intense immune response, regardless of pathogen load or alternatively might correlate
with high mycobacterial load. This question has not previously been addressed.

By assessing the results of multiple mycobacterial tests done on both sputum and urine
samples, it was striking that high CRP correlated with much more frequent and rapid
detection of Mycobacterium tuberculosis in clinical samples. These parameters, in turn,
reflect mycobacterial load. A total of 15 the patients had direct evidence of disseminated
TB, with Mycobacterium tuberculosis bacilli being detected in both sputum and urine
samples using culture and/or Xpert MTB/RIF. Of these, 12 (80%) had a CRP concentration
≥50 mg/L. In contrast, CRP was not associated with radiological extent of disease, which
poorly reflects mycobacterial load in these patients with advanced immunodeficiency.

Thus, we suspect that the prognostic value of CRP reflects, at least in part, mycobacterial
load. It is plausible that higher numbers of bacilli activate greater numbers of macrophages
and, in turn, increase secretion of IL-6 thereby upregulating CRP synthesis. A further
contributing factor may be the increased risk of sepsis in such patients, evidence of which is
common in post-mortem studies of hospitalized patients with HIV-associated TB.29 The
slightly higher neutrophil counts of patients with high CRP concentrations may reflect this.
Additional interventions might be considered for those with high CRP concentrations,
including investigation and/or empiric treatment for sepsis and more intensive clinical
follow-up.

Strengths of this study include a well characterized cohort of patients who were investigated
regardless of symptoms. A rigorous culture-based gold-standard for diagnosis was used.
Multiple assays for TB provided insight into mycobacterial load as well as reducing the
likelihood of missing any diagnoses of extrapulmonary TB without pulmonary involvement.
Prospective follow-up of patients enabled assessment of the prognostic value of CRP. We
only assessed the diagnostic value of CRP at a single time-point and it may have additional
diagnostic value if measured serially during empiric TB treatment.30 The negative predictive
value of the assay would be higher in cohorts with lower TB prevalence and the positive
predictive value of high CRP values may be lower in settings where Pneumocystis jirovecii
pneumonia, for example, is more common. Thus, performance may differ in other settings.

In conclusion, we found that CRP had very limited diagnostic utility for either rapidly ruling
in or ruling out TB in patients systematically screened pre-ART. However, higher CRP
concentrations were found to be associated with poorer prognosis and reflected greater
mycobacterial load and higher frequency of disseminated TB.
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Figure 1.
Box and whisker plot showing concentrations of C-reactive protein (CRP) in serum from
patient with tuberculosis (TB; n=81) or who were not found to have TB (n=415).The bars,
box and whiskers indicate the medians, 25thand 75thcentiles and the ranges, respectively.
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Figure 2.
Receiver operator curve (ROC) plot showing the relationship between sensitivity and
specificity when using C-reactive protein (CRP) as a diagnostic screening test for
tuberculosis among patients (n=496) prior to antiretroviral therapy.
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Table 1

Baseline patient characteristics

All patients
(n=496)

Patients with TB
(n=81)

Patients without
TB (n=415)

P-value

Patient characteristics

 Age, median (IQR) 33.6 (28.3-40.7) 32.9 (28.5-39.3) 33.6 (28.2-40.8) 0.70

 Female 317 (63.9) 51 (63.0) 266 (64.1) 0.85

 BMI, median (IQR) 23.4 (20.9-27.1) 21.2 (19.3-26.0) 23.8 (21.0-27.2) <0.001

CD4 counts

(cells per μL)
a

 Median (IQR) 171 (98-233) 138 (63-205) 174 (111-238) 0.004

 CD4 <50 62 (12.5) 18 (22.2) 44 (10.6)

 CD4 50-99 63 (12.7) 11 (13.6) 52 (12.6)

 CD4 100-149 90 (18.2) 16 (19.8) 74 (17.9) 0.041

 CD4 150-199 96 (19.4) 12 (14.8) 84 (20.3)

 CD4 ≥200 184 (37.2) 24 (29.6) 160 (38.7)

Baseline viral load (log
copies per mL), median

(IQR)
b

4.6 (4.1-5.0) 4.8 (4.4-5.3) 4.5 (4.0-5.0) <0.001

WHO stage at enrolment

 1 or 2 334 (67.3) 45 (55.6) 289 (69.6)
0.013

 3 or 4 162 (32.7) 36 (44.4) 126 (30.4)

Previous history of
tuberculosis 131 (26.4) 16 (19.8) 115 (27.7) 0.14

Positive WHO symptom
screen 344 (69.4) 67 (82.7) 277 (66.8) 0.004

Current cough ≥ 2 weeks
Radiological

102 (20.6) 21 (25.9) 81 (19.5) 0.19

abnormality consistent

with tuberculosis 
c

224 (49.7) 58 (74.4) 166 (44.5) <0.001

a
CD4 cell counts available for 495 patients.

b
Viral load data available for 494 patients.

c
Chest radiographs were available for 451 patients
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Table 3

Utility of serum C-reactive protein (CRP) threshold concentrations for ruling out or ruling in diagnoses of
tuberculosis (TB).

CRP
threshold

(mg/L)

Proportion
of total
study

population
(%)

Sensitivity
(95% CI)

Specificity
(95% CI) PPV

1

(95% CI)
NPV

2

(95% CI)

Positive
likelihood

ratio

Negative
likelihood

ratio

≥1 91.1 100
(94.4-100)

10.6
(7.9-14.1)

17.9
(14.6-21.8)

100
(90.0-100)

1.1
(1.1-1.2)

0

≥1.5 85.7 100
(94.4-100)

17.1
(13.7-21.2)

19.1
(15.5-23.2)

100
(93.6-100)

1.2
(1.2-1.3)

0

≥2 80.0 95.1
(87.2-98.4)

22.9
(19.0-27.3)

19.4
(15.7-23.7)

96.0
(89.4-98.7)

1.2
(1.1-1.3)

0.2
(0.1-0.6)

≥5 61.7 90.1
(81.0-95.3)

43.9
(39.0-48.8)

23.9
(19.3-29.1)

95.8
(91.6-98.0)

1.6
(1.4-1.8)

0.2
(0.1-0.4)

≥10 49.4 85.2
(75.2-91.8)

57.6
(52.7-62.4)

28.2
(22.7-34.3)

95.2
(91.6-97.4)

2.0
(1.7-2.3)

0.3
(0.2-0.6)

≥20 34.7 74.1
(62.9-82.9)

73.0
(68.4-77.2)

34.9
(27.9-42.6)

93.5
(90.1-95.8)

2.7
(2.2-3.4)

0.4
(0.2-0.5)

≥50 18.5 55.6
(44.1-66.5)

88.7
(85.1-91.5)

48.9
(38.4-59.5)

91.1
(87.8-93.6)

4.9
(3.5-6.8)

0.5
(0.4-0.6)

≥100 9.3 34.6
(24.6-46.0)

95.7
(93.1-97.3)

60.9
(45.4-74.5)

88.2
(84.8-91.0)

8.0
(4.6-13.7)

0.7
(0.6-0.8)

≥200 5.0 27.2
(18.1-38.4)

99.3
(97.7-99.8)

88.0
(67.7-96.8)

87.5
(84.1-90.3)

37.6
(11.5-122.6)

0.7
(0.6-0.8)

≥300 3.2 18.5
(11.1-21.0)

99.8
(98.5-100)

93.8
(67.7-97.7)

86.3
(82.7-89.1)

76.9
(10.3-573.7)

0.8
(0.7-0.9)

≥400 2.0 12.3
(6.4-22.0)

100
(98.9-100)

100
(65.5-100)

85.4
(81.9-88.3)

∞ 0.9
(0.9-1)

1
PPV = positive predictive value.

2
NPV = negative predictive value
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Table 4

Characteristics of patients with tuberculosis and either high (≥50 mg/L) or low (<50 mg/L) serum C-reactive
protein (CRP) concentration.

All Patients
with tuberculosis

(n=81)

High CRP
(≥50 mg/L)

(n=45)

Low CRP
(<50 mg/L)

(n=36)

P-value

Patient characteristics

 Age, median (IQR) 32.9 (28.5-39.3) 33.4 (27.1-40.7) 31.6 (28.9-37.9) 0.97

 Female (%) 51 (63.0) 28 (62.2) 23 (63.9) 0.88

 BMI, median (IQR) 21.2 (19.3-26.0) 20.1 (18.0-22.9) 22.2 (20.9-27.9) <0.001

 History of previous TB 16 (19.8) 7 (15.6) 9 (25.0) 0.29

Blood Testsa

 Hemoglobin (g/dL) 10.8(8.8-12.3) 9.1 (8-11) 11.8 (10.9-13.2) <0.001

 White blood cell count
 (cells/μL) 5.5 (4.6-7.8) 5.7 (4.6-9.7) 5.4 (4.4-6.6) 0.27

 Absolute neutrophil count
 (×109 cells/L)

3.3 (2.4-5.0) 4.1 (2.9-7.0) 2.9 (2.0-3.5) 0.002

 ALT (iu/L) 21 (14-32) 23 (14-43) 19.5 (13-31) 0.25

 Platelets (×109/L) 288 (219-382) 311 (228-441) 261 (219-359) 0.14

CD4 cell countb

(cells/μl)

 Median (IQR) 138 (63-205) 89 (30-146) 187 (133-229) <0.001

 CD4 <50 18 (22.2) 17 (37.8) 1 (2.8)

 CD4 50-99 11 (13.6) 6 (13.3) 5 (13.9)

 CD4 100-149 16 (19.8) 11 (24.4) 5 (13.9) <0.001

 CD4 150-199 12 (14.8) 2 (4.4) 10 (27.8)

 CD4 ≥200 24 (29.6) 9 (20.0) 15 (41.7)

Log viral load (copies/ml),
Median (IQR)

4.8 (4.4-5.3) 4.9 (4.7-5.5) 4.7 (4.3-5.0) 0.011

WHO stage at enrolment

 1 or 2 45 (55.6) 17 (37.8) 28 (77.8)
<0.001

 3 or 4 36 (44.4) 28 (62.2) 8 (22.2)

WHO symptom screen (any
cough, fever, night sweats or
weight loss)

67 (82.7) 40 (88.9) 27 (75.0) 0.100

Current cough ≥ 2 weeks 21 (25.9) ts. 16 (35.6) 5 (13.9) 0.027

a Blood tests available for 77 patients.
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Table 5

Results of investigations in patients with tuberculosis (TB) and either high (≥50 mg/L) or low (<50 mg/L)
serum C-reactive protein (CRP) concentration.

Investigations for TB All Patients
(n=81)

CRP ≥50 mg/L
(n=45)

CRP <50 mg/L
(n=36)

P-value

Microbiological tests

Sputum smear positive 23 (28.4) 17 (37.8) 6 (16.7) 0.036

Xpert sputum positive (2
samples) 56 (69.1) 39 (86.7) 17 (47.2) <0.001

Xpert sputum positive (1
sample) 47 (58.0) 34 (75.6) 13 (36.1) <0.001

Determine TB-LAM
positive 24 (29.6) 22 (48.9) 2 (5.6) <0.001

Urine Xpert positive 15 (18.5) 12 (26.7) 3 (8.3) 0.045

Time to culture positivity
median IQR (days) 16 (11-21) 14 (10-19) 17 (14-21.5) 0.026

Radiological features

Any radiological
abnormality 59 (75.6) 34 (79.1) 25 (71.4) 0.43

Central abnormality 21 (26.9) 15 (34.9) 6 (17.1) 0.079

Pleural abnormality 16 (20.5) 12 (27.9) 4 (11.4) 0.094

Volume loss 11 (14.1) 8 (18.6) 3 (8.6) 0.32

Cavitation 2 (2.6) 2 (4.7) 0 0.50

Parenchymal abnormality
(any zones) 55 (67.9) 31 (68.9) 24 (66.7) 0.83

Parenchymal abnormality
(median number of zones) 2 (0-4) 2 (0-4) 2 (0-4) 0.96
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