European Journal of Molecular & Clinical Medicine
ISSN2515-8260

Volume 09,Issue 01,2022

Study of the diagnostic yield of sputum CBNAAT in HIVpositive clinically suspected pulmonary tuberculosis
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Abstract
The main reason for this high mortality is the lack of proper diagnosis at the right time. This
is particularly important in patients with HIV and TB co-infection; especially with extra
pulmonary TB as the detection rates are low. There is an urgent need to implement newer
diagnostic modalities for the detection of TB especially in highly HIV prevalent areas.
Patients satisfying inclusion criteria i.e. HIV positive patients clinically and/or radiologically
suspected of pulmonary tuberculosis whose sputum AFB is reported negative were subjected
for CBNAAT. This was done with the intention of identifying yield of CBNAAT over
microscopy. Among patients with abnormal chest x-ray, 84.6% had positive CBNAAT while
in those with normal chest X-ray, 81.1% had negative CBNAAT. Hence majority of patients
with abnormal chest X-ray findings had positive CBNAAT while majority of those with
normal chest x-ray had negative CBNAAT.
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Introduction
Tuberculosis (TB) is a leading cause of morbidity and mortality, and is currently listed as the
fourth most common cause of death among communicable diseases worldwide [1].There are
about 9 million global cases of newly detected tuberculosis every year, out of which 24% is
from India. Being one of the most common opportunistic infections in HIV, prevalence of TB
in HIV patients in India stands at around 17%. The mortality in HIV due to TB is increasing,
and was reported to be at 36 million deaths worldwide in 2019.
The main reason for this high mortality is the lack of proper diagnosis at the right time. This
is particularly important in patients with HIV and TB co-infection; especially with extra
pulmonary TB as the detection rates are low. There is an urgent need to implement newer
diagnostic modalities for the detection of TB especially in highly HIV prevalent areas. It is
high time that a test is selected which can detect pulmonary TB in HIV patients rapidly and
with maximum reliability[2].
Conventionally, sputum microscopy is used to detect tuberculosis in India. CBNAAT is a
newer technique using real-time PCR for tuberculosis detection and rifampicin resistance.
WHO first introduced CBNAAT in 2010, and in India, the RNTCP program introduced
CBNAAT in 2013.
MDR tuberculosis is defined as tuberculosis resistant to isoniazid and rifampicin. WHO
reports estimate that 51% of MDR TB cases are underdiagnosed in India in 2019, which
could be attributed to the lack of appropriate facilities. CBNAAT also known as GeneXpert,
simultaneously detect TB and rifampicin resistance in <2 hours with minimal biosafety and
training requirement [3].
In developing countries like India, the availability of test and cost-effectiveness should be
taken into consideration. Although sputum culture is considered to be the gold standard in
pulmonary tuberculosis, the time taken for the culture results cause the treatment to be
delayed. Another problem in HIV patients with pulmonary tuberculosis is that due to the
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lesser caseation, the amount of sputum produced is less as well. The concentration of bacilli
in sputum of HIV patients with pulmonary TB is also less[4].
The accurate points of care diagnostic test should be one or a combination of some, which are
affordable to the nation. It should also be able to detect the burden of tuberculosis with good
sensitivity and specificity, without compromising the time delay in diagnosis and hence,
treatment. Therefore, it is important to assess the diagnostic yield of newer techniques like
CBNAAT over conventional microscopy.
Methodology
Source of data
A total of 50 patients from those attending medicine OPD and getting admitted under
medicine wards were taken for study considering the inclusion and exclusion criteria.
Sample size: 50.
Study method: Prospective Study.
Sample technique: Simple Random Sampling.
Method of collection of data
The data was collected from the patients by the detailed clinical history, clinical examination
of the patients and relevant investigation in a specially designed proforma.
Case history
1. Patients were assigned a case number, and their name, age, sex, weight and height were
noted. BMI was also calculated.
2. Detailed history of the presenting complaints was noted.
3. Total duration on ART treatment.
4. History of pulmonary tuberculosis in the past.
Investigation
1. Sputum AFB.
2. Sputum CBNAAT.
3. Chest X-ray.
4. CD4 count.
Inclusion criteria
1. Age group between 15 to 40 years.
2. HIV positive cases.
3. History of fever, cough with expectoration more than two weeks, hemoptysis, significant
weight loss.
4. Radiological features suggestive of pulmonary tuberculosis.
5. Cases with negative sputum microscopy.
Exclusion criteria
1. Age <15yrs.
2. Sputum microscopy AFB positive cases.
3. Extrapulmonary tuberculosis.

926

European Journal of Molecular & Clinical Medicine
ISSN2515-8260

Volume 09,Issue 01,2022

Patient evaluation
Patients satisfying inclusion criteria i.e. HIV positive patients clinically and/or radiologically
suspected of pulmonary tuberculosis whose sputum AFB is reported negative were subjected
for CBNAAT. This was done with the intention of identifying yield of CBNAAT over
microscopy.
Sputum sample, spot sample was utilized for the Xpert MTB/RIF assay using the GeneXpert
MTB/RIF version G4.
The sputum samples were treated with a sample reagent (SR) containing sodium hydroxide
and isopropanol. The SR was added to the sample in a ratio of 2:1 and incubated at room
temperature for 15 min. The treated sample is then manually transferred to the cartridge
which is loaded into the GeneXpert instrument. A printable test result was obtained after
1hour 45 minutes.
Results
Table 1: Distribution based on CBNAAT results
Distribution of study subjects based on CBNAAT results
CBNAAT
Frequency
Percent
Negative
37
74
P-low
6
12
P-medium
5
10
P-high
2
4
Total
50
100
Table 2: Distribution of patients with positive CBNAAT results
Distribution of patients with positiveCBNAAT results
Positive
Frequency
Percent
Low
6
46.2
Medium
5
38.5
High
2
15.4
Total
13
100

Among the patients tested positive for sputum CBNAAT, the majority (46.2%) were in the
low category based on CT values while 15.4% reported as high.
Table 3: CBNAAT versus CD4 count
CBNAAT1 versus CD4 count among the patients
CBNAAT1
CD4ct (1-200) CD4 ct (201-2000) P Value
Frequency Percent Frequency Percent
Negative (n=37)
3
8.1
34
91.9 <0.0001
Positive (n=13)
10
76.9
3
23.1
Total (n=50)
13
26.0
37
74.0

In this study, among CBNAAT negative patients, majority of the cases -91.9%, had CD4
counts above 200, while in CBNAAT negative patients majority cases -76.9%, had CD4
counts below 200 and this was statistically significant with p value of <0.0001.
Hence a positive correlation between lower CD4 counts and CBNAAT positivity was found.
Table 4: CBNAAT versus chest x-ray
CBNAAT versus Chest X ray among the patients
CBNAAT1
CXR abnormal
CXR normal P Value
Frequency Percent Frequency Percent
Negative (n=37)
7
18.9
30
81.1 <0.0001
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Positive (n=13)
Total (n=50)

11
18

84.6
36.0

2
32
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15.4
64.0

Among patients with abnormal chest x-ray, 84.6% had positive CBNAAT while in those with
normal chest X-ray, 81.1% had negative CBNAAT.
Hence majority of patients with abnormal chest X-ray findings had positive CBNAAT while
majority of those with normal chest x-ray had negative CBNAAT.
Discussion
In the present study of 50 PTB with HIV co-infection, 52% were males, 48% were females.
The male-predominance noted in the present study was similar to that observed in other
studies. In a study by Patel.et al. [5], 82% of the patients were male and 18% were female and
in the study by Praveen Kumar etal.[6], male patients were 90.5% and female were only 9.5%.
But Purushottamet al. [7]observed that male patients were 58% and female were 42%. The
study conducted by Christopher etal.[8]in Nigeria that of those co-infected with HIV-TB,
57.4% of the participants were females while 42.6% of the participants were male.
In the present study, CBNAAT was positive in 13 out of 52 cases (26%) which were sputum
negative and clinically and/or radiologically suspected pulmonary tuberculosis with HIV.
Unlike other studies given below, our study considered only those PLHIV patients who were
smear negative yet suspected of pulmonary tuberculosis.
In the study by R Dewan etal. [9],11 out of 100 (11%) were positive by sputum microscopy
for acid-fast bacilli and 40 (40%) were positive by CBNAAT. In the S. Subbarao et al.
[10]
study, 7 out of 191 PLHIV patients (3.66%) were positive by sputum microscopy for acidfast bacilli and 54 (28.2%) were positive by CBNAAT. In the Gabriella etal. [10]study, among
the sample size of 131 patients, 45 (34.4%) had TB. CBNAAT detected 44 out of 45 cases
and smear microscopy detected 31 out of 45 cases. Two patients had false positive CBNAAT,
one of them was also smear-positive. So total CBNAAT detected were 46 (35.11%) and
microscopy detected were 32 (24.43%) cases. In Prem Parkash Gupta etal.[11]study, LED
Fluorescent Microscopy for AFB detected 8 (26.67%) cases and CBNAAT detected 17
(56.67%) cases out of 30 PLHIV patients.
CBNAAT helps in increased case detection to diagnose pulmonary tuberculosis in PLHIV
ascompared to conventional sputum microscopy. Thus, this helps to diagnose tuberculosis
early and initiation of anti-. Tuberculosis treatment. Therefore, CBNAAT is to be indicated as
a primary diagnostic test in PLHIV with presumptive pulmonary tuberculosis.
In the present study, we got a higher detected CBNAAT positivity of 85.71% in patients with
CD4 count up to 100 cells/ml, when compared to the R. Dewan et al. study[9],where it was
43.75%. In patients with CD4 count of 101-200 cells/ml, CBNAAT positivity was 71.42%
when compared to the R. DEWAN et al. study it was 41.67%. In patients with CD4 count of
201-350 cells/ml, CBNAAT positivity was detected 8.3% in the present study when
compared to R. DEWAN et al. study it was 37.5%.
Also in our study among the 13 cases detected by sputum CBNAAT, 6 cases (46.15%)
patients have CD4 counts below 100, followed by 5 cases (38.46%) with CD4 counts
between 100-200. Higher proportions of tuberculosis is seen in PLHIV patients with CD4
count <200/µl. Therefore, low CD4 counts can also be used as a marker for suspicion of
severe forms of tuberculosis.
Monitoring of CD4 cell count is still important, soon after an HIV positive diagnosis, before
beginning HIV treatment. It provides important information about disease progression and the
immune system.
In the present study, CBNAAT detected 1 (7.69%) rifampicin resistant cases out of 13
CBNAAT positive cases. In the R.Dewan etal. study[9],CBNAAT detected 10 (25%)
rifampicin resistant cases out of 40 CBNAAT positive cases. In the Gabriella etal. [10]study,
CBNAAT detected 3 (6.52%) rifampicin resistant cases out of 46 CBNAAT positive cases. In
the Prem Parkash Gupta etal.[11]study, CBNAAT detected 2 (11.76%) rifampicin resistant
cases out of 17 CBNAAT positive cases[12].
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Conclusion
In our study among the 13 cases detected by sputum CBNAAT, 6 cases(46.15%) patients
have CD4 counts below 100, followed by 5 cases (38.46%) with CD4 counts between 100200. Higher proportions of tuberculosis is seen in PLHIV patients with CD4 count <200/µl.
Therefore, low CD4 counts can also be used as a marker for suspicion of severe forms of
tuberculosis.
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