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The diagnosis of tuberculosis (TB) is still challenging in primary 
healthcare settings particularly in people living with HIV (PLHIV). The 
Xpert MTB/RIF assay which is the point of care WHO recommended 
rapid diagnosis (WRD) test for TB diagnosis in PLHIV remains difficult to 
implement in resource limited settings. This study aimed to evaluate the 
performance of TB-LAMP test to diagnose TB in PLHIV. Over a 6-month 
period we conducted a retrospective study using 668 files of patients 
previous diagnosed for TB and HIV. Multivariate analysis was performed 
by R software to compare TB-LAMP test, Xpert MTB/Rif assay and 
Microscopy. Findings of the study revealed that TB-LAMP has a good 
sensitivity (80%, 95% CI: 68-89) and specificity (88%, 95% CI: 81-93) 
among HIV persons. Microscopy presented a sensitivity of 52% (95% CI: 
39-64) and a specificity of 94% (95% CI: 89-98) while Xpert MTB/RIF 
has a sensitivity of 91% (95% CI: 81-96) and a specificity of 91% (95% 
CI: 85-95). There was no significant difference between TB-LAMP and 
Xpert MTB/RIF. The sensitivity (89%, 95% CI: 79-96) and specificity 
(98%, 95% CI: 92-100) of TB-LAMP in non-HIV persons were similar to 
those of PLHIV. TB-LAMP test displayed good performance among PLHIV 
and can be recommended for TB diagnosis in PLHIV.   
 
Keywords: Effectiveness, TB-LAMP, diagnosis, performance,  tuberculosis, 
HIV-infected persons. 

 
 
 
 

 
 
INTRODUCTION  
 
Acquired immunodeficiency syndrome (AIDS) is one of the 
most significant health and social problems facing the 
world today. In Cameroon, 3.7 percent of adults are living 
with HIV representing approximately 500,000 individuals 
(CAMPHIA, 2021). Despite enormous efforts to control HIV 
infection, the number of cases continued to increase and 
AIDS occupied the first positions among the diseases 
responsible for mortality in the world (Mohraz et al., 2011). 
This mortality is mainly caused by the occurrence of 

opportunistic diseases. Tuberculosis is known as one of the 
major co-infections present in PLHIV. Human 
immunodeficiency virus (HIV) associated tuberculosis 
remains a major global public health challenge, with an 
estimated 1.4 million patients worldwide 
(Padmapriyadarsini et al., 2011). The total TB incidence 
rate in Cameroon is 174 per 100 000 a year with 42 per 
100 000 attributed to HIV-positive TB and a total of TB 
notified  cases  of  22,492  people in  2020 (WHO, 2020). TB  



Int. Res. J. Public Environ. Health          70 
 
 
 
remains the leading cause of death among PLHIV (GLI, 
2017). This co-infection modifies the natural history and 
clinical presentation, and adversely affects the outcome of 
tuberculosis (Schutz et al., 2010). Cameroon is one of the 
countries where tuberculosis is screened systematically in 
patients infected with HIV at the time that HIV infection is 
diagnosed. Also, persons affected with HIV are screened 
systematically for TB as recommended by the WHO (WHO, 
2004).  
Detecting tuberculosis in PLHIV is often a significant 
challenge since these persons do not produce a high 
quantity of sputum and has a low bacillary load 
(Hargreaves et al., 2001). Since 2007, WHO has issued 
recommendations on a wide range of tests including 
culture, microscopy, the Xpert MTB/RIF assay and the TB-
LAMP test for TB diagnosis. Smear microscopy is the only 
widely available laboratory tool for diagnosis of TB and 
although it is rapid and inexpensive, it has poor sensitivity, 
particularly in PLHIV (Steingart et al., 2014). In 2010 the 
WHO has recommended replacing smear microscopy with 
the Xpert MTB/RIF as an initial diagnostic test (WHO, 
2014). The Xpert MTB/RIF is the unique point of care (POC) 
molecular test recommended for evaluating TB in PLHIV 
(WHO, 2014). Xpert MTB/RIF is an automated diagnostic 
test that can identify Mycobacterium tuberculosis DNA and 
resistance to rifampicin. TB LAMP is a manual molecular 
test to detect Mycobacterium Tuberculosis complex using 
minimal instrument in the form of a heating block and 
generates a fluorescent result that can be detected with the 
naked eye. The main differences between these two tests is 
that TB-LAMP requires less infrastructure and is unable to 
detect drug-resistant patterns while Xpert MTB/RIF, need 
sophisticated equipment and certain operational 
requirements, such as uninterrupted power supply and 
temperature controlled setting but can detect resistance to 
rifampicin (WHO, 2014). In 2016, TB-LAMP has been 
recommended as a POC test for pulmonary TB diagnosis 
applicable in resource-limited settings where Xpert 
MTB/RIF cannot be implemented (WHO, 2013). Despite the 
recommendation of TB-LAMP as POC test for pulmonary TB 
diagnosis, it was limited to adults not living with HIV due to 
the limited evidence to make a specific validation for or 
against the use of TB-LAMP for TB diagnosis in PLHIV 
(WHO, 2013). After its endorsement by WHO in 2016, 
Cameroon implemented TB-LAMP in 2017 as replacement 
test for smear microscopy. The country has about 50 TB-
LAMP equipments and only 38 Xpert MTB/RIF equipments. 
It was therefore important to evaluate the performance of 
TB-LAMP for TB diagnosis in PLHIV.   
 
 
MATERIALS AND METHODS 
 
Study design 
 
This was a retrospective study conducted from May 2021 to 
October 2021. A convenience sampling was conducted. All 
the files present at the time of the study were  checked   and  

 
 
 
 
relevant information from HIV and TB status were 
extracted. We collected 668 files of people including 265 
HIV infected persons and 403 non-HIV persons. The files of 
people previously diagnosed with results of at least two TB 
diagnostic tests (TB-LAMP and Microscopy or Xpert MTB/ 
Rif or culture) and HIV status results were included in this 
study. During the comparison of TB diagnostic tests, files 
with missing data on the tests to be compared were 
excluded. Agreement between TB-LAMP and microscopy 
were determined in 265 PLHIV and in 403 non-HIV 
persons. Among 265 PLHIV, 37 without Xpert results were 
excluded and 138 without Xpert results were excluded 
among the 403 non-HIV. The agreement between TB-LAMP 
and Xpert were then determined using the remaining 228 
PLHIV and 265 non-HIV persons. 60 and 254 patients 
without culture results among PLHIV and non-HIV infected 
persons, respectively, were excluded and the performance 
of TB-LAMP, Xpert MTB/RIF and microscopy were 
determined using culture as gold standard (Figure 1).  All 
these TB diagnostic test results were obtained from sputum 
which were kept at 4°C after collection.  
 
Study setting 
 
The study was conducted in two diagnosis and treatment 
centers (DTCs), Jamot Hospital, located in the Center region 
in Cameroon, Baptist Hospital of Mutenguene located in the 
South-West region of Cameroon and TB-National Reference 
Laboratory (NRL-TB) located in the Center region of 
Cameroon. These setting are part of the national TB 
laboratory network in Cameroon and receive the highest 
annual TB case notification rates per year in the Center 
region and South-west region of country. Data of 
participants were collected and archived between 
December 2018 to December 2019. Further, the data used 
for this study were extracted from files between May 2021 
to October 2021. 
 
Laboratory methods 
 
Bacteriological analysis were previously done by the lab 
technicians. The same sputum samples were used to 
perform the different tests. 

 A smear was prepared directly from samples and 
examined for acid-fast bacilli by fluorescence microscopy as 
described by Shuaib et al. (2018).  

The culture was performed using the automated system 
BACTEC MGIT 960 Mycobacteria detection system as 
recommended by the manufacturer, using NALC-NaOH 
solution for decontamination. Positive cultures for acid-fast 
bacilli (AFB) were tested by MPT64 antigen detection and 
those that were positive were identified as Mycobacterium 
tuberculosis complex (Ramana et al., 2019). 

TB-LAMP was carried out with Eiken kit as described by 
the manufacturer (Eiken). Briefly, about 60 µl of samples 
was transferred to a heating tube containing sodium 
hydroxide (NaOH) extraction solution. The mixture was 
mixed and heated at 90°C for 5 min.  After inactivation, the  
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Figure 1: Flow diagram showing the study population 

 
 
 
heating tube was cooled at room temperature for 2 min and 
the DNA was purified. Approximately 30 ul of the extracted 
DNA was transferred to the LAMP reaction tube contained 
dried LAMP reaction mix. A good mixing was performed 
and the LAMP reaction tube was then placed in the Eiken 
automated block for amplification at 67°C for 40 mins. A 
positive control tube containing sputum with AFB and a 
negative control tube containing bacilli-free artificial 
sputum were used for each manipulation. Positive result 
was characterized by the presence of strong fluorescence in 
the tube, which was not released from the negative reaction 
(Nakiyingi et al., 2018).   

The Xpert MTB/RIF assay was performed according to 
manufacturer’s instruction and as previously described in 
previous studies (Blakemore et al., 2010, Abramson et al., 
2011). A volume of sample was treated in a double volume 
of a sample reagent. The whole was incubated for 15 
minutes at room temperature with mixing intervals. After 
inactivation, 2 ml of the specimen mixture was transferred 
to the cartridge containing all the reaction mixture and 
loaded to the GeneXpert. The results were interpreted as 
recommended by the manufacturer (Helb et al., 2010). 
 
Statistical analysis 
 
Data was entered into the software R version 4.1 from the 
study files and laboratory registers and validated by double 

entry and comparison. The function "epi.tests" was used to 
calculate true and apparent prevalence, sensitivity, 
specificity, positive and negative predictive values from 
count data contained in 2-by-2 table. Multivariate analysis 
was used to compare the three tests.  
 
Ethical aspects 
 
The evaluation was conducted under the National 
Tuberculosis Control Program.  Data on TB and HIV status 
of participants were collected retrospectively at DTCs and 
NRL-TB. This evaluation was conducted according to the 
guidelines of the Declaration of Helsinki. The authors did 
not have access to information that could identify the 
participants. This work was submitted to the National 
Committee for Ethics in Human Health Research and ethical 
clearance was issued under the number 
N°2018/12/1187/CE/CNERSH/SP. 
 
 
RESULTS  
 
We collected 668 files of participants including 265 PLHIV 
and 403 non-HIV persons. The prevalence of TB among the 
205 PLHIV with culture results was 31.21% and the 
prevalence of TB among the 149 non-HIV persons with 
culture results was 44.29%. 
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Table 1. Agreement between TB-LAMP and smear microscopy among affected people with HIV and non-HIV persons 
 

HIV persons (n=265) Non-HIV persons (n=403) 
 Smear microscopy Smear microscopy 

Positi 
ve 

Nega 
tive 

Sensiti 
vity(%) 

Specifi 
city(%) 

P Posi 
tive 

Nega 
tive 

Sensiti 
vity(%) 

Specifi 
city(%) 

P 

 
TB-LAMP 

Posi 
tive 

 
80 

 
46 

 
 

96(90-99) 

 
 

75(68-81) 

 
1.97-09 

 

 
237 

 
38 

 
 

99(97-100) 

 
 

77 (70-83) 

 
 

3.13-08 Nega 
tive 

3 136 2 126 

 
 

Table 2. Agreement between TB-LAMP and Xpert MTB/RIF among affected people with HIV and non-HIV persons 
 

HIV persons (n=228) Non-HIV persons(n=265) 
 Xpert MTB/RIF Xpert MTB/RIF 

Posi 
Tive 

Negat
ive 

Sensiti 
vity(%) 

Specifi 
city(%) 

P Posi 
Tive 

Nega 
Tive 

Sensiti 
vity(%) 

Specifi 
city(%) 

P  

 
TB-LAMP 

Posi 
Tive 

 
84 

 
7 

 
89(81-95) 
 

 
95(90-98) 
 

 
0.62 

 
176 

 
1 

 
98(95-100) 
 

                     
99(94-100) 
 

 
0.61 
 Nega 

Tive 
10 127 3 85 

 
 

Table 3. Diagnostic performance of TB-LAMP, smear microscopy and Xpert MTB/Rif test in PLHIV 
  

 Positive 
Culture 

Negative 
Culture 

Sensitivity 
(%) 

Specificity 
(%) 

Positive predictive 
value (%) 

Negative predictive 
value (%) 

TB-LAMP  
Positive 51 17 80 88 75 91 
Negative 13 124 

95% CI (n=205)  (68-89) (81-93) (63-85) (84-95) 
Smear  

Positive 33 8 52 94 80 81 
Negative 31 133 

95% CI (n=205)  (39-64) (89-98) (65-91) (74-87) 
Xpert MTB/RIF  

Positive 58 13 91 91 82 96 
Negative 6 128 

95% CI (n=205)  (81-96) (85-95) (71-90) (91-98) 

 
 
 
Agreement between TB-LAMP and smear microscopy in 
persons affected with HIV and non-HIV persons 
 
By comparing the agreement between TB-LAMP and smear 
microscopy (Table I), TB-LAMP showed a high positivity 
rate than smear microscopy. A significant difference was 
observed between the two tests in PLHIV and in non-HIV 
persons (P˂0.05).   

As presented in Table 2, TB-LAMP showed a similar 
positivity rate compared to Xpert MTB/RIF. They were no 
significant difference between the two tests in PLHIV 
(P=0.62) and in non-HIV persons (P=0.61).   
 
Performance of TB-LAMP, smear microscopy and Xpert 
MTB/Rif test in persons affected with HIV 
 
As shown in Table 3, TB-LAMP demonstrated a high 
performance with sensitivity of 80% (95% CI: 68-89), 

specificity of 88% (95% CI: 81-93), PPV of 75% (95% CI: 
63-85) and NPV of 91% (95% CI: 84-95) in PLHIV. The 
sensitivity and specificity of TB-LAMP was similar to those 
of the Xpert MTB/RIF, which has a sensitivity of 91% (95% 
CI: 81-96) and a specificity of 91% (95% CI: 85-95).  

TB-LAMP presented a higher sensitivity compared to 
smear microscopy which presented a sensitivity of 52% 
(95% CI: 39-64) but similar specificity with smear 
microscopy which presented 94% (95% CI: 89-98).  

The PPV and the NPV of TB-LAMP were similar to those 
of smear microscopy (PPV: 80%, CI: 65-91; NPV: 81%, CI: 
74-87) and Xpert MTB/Rif (PPV: 82%, CI: 71-90; NPV: 96%, 
CI: 91-98).    
 
Performance of TB-LAMP, smear microscopy and Xpert 
MTB/Rif test in non-HIV persons 
 
The   data   obtained   in   the   non-HIV    persons   (Table 4) 
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Table 4. Diagnostic performance of TB-LAMP, smear microscopy and Xpert MTB/Rif test in non-HIV persons  
 

 Positive 
Culture 

Negative 
culture 

Sensitivity 
(%) 

Specificity 
(%) 

Positive predictive 
value (%) 

Negative predictive 
value (%) 

TB-LAMP   
Positive 59 2 89 98 97 92 
Negative 7 81 
95% CI (n=149)  (79-96) (92-100) (89-100) (84-97) 
Smear  
Positive 44 1 67 99 98 79 
Negative 22 82 
95% CI (n=149)  (54-78) (93-100) (88-100) (70-86) 

Xpert MTB/RIF  
Positive 62 1 94 99 98 95 
Negative  4 82 
95% CI (n=149)  (85-98) (93-100) (91-100) (89-99) 

 
 
 
showed a high performance of TB-LAMP, with a sensitivity 
of 89% (95% CI: 79-96) a specificity of 98% (95% CI: 92-
100), a PPV of 97% (95% CI: 89-100) and a NPV of 92% 
(95% CI: 84-97). 

The sensitivity and specificity of TB-LAMP were similar 
to Xpert MTB/Rif which showed a sensitivity of 94% (95% 
CI: 85-98) and a specificity of 99% (95% CI: 93-100). 

The sensitivity of TB-LAMP was higher than smear 
microscopy which presented 67% (95% CI: 54-78) but its 
specificity was similar to smear microscopy, 99% (95% CI: 
93-100).  

The PPV (97%, CI: 89-100) and the NPV (92%, CI: 84-97) 
of TB-LAMP was similar to smear microscopy (PPV: 98%, 
CI: 88-100; NPV: 79%, CI: 70-86) and Xpert MTB/Rif (PPV: 
98%, CI: 91-100; NPV: 95%, CI: 89-99).   
 
 
DISCUSSION 
 
This study focused on the role of TB-LAMP in TB diagnosis 
for PLHIV. The diagnostic performance of TB-LAMP in 
PLHIV and non-HIV persons using culture as gold standard 
was evaluated.  

The sensitivity of TB-LAMP in PLHIV was 80% (95% CI: 
68-89) and the specificity was 88% (95% CI: 81-93), which 
was similar to Priya et al., (2019) study findings.  In this 
study TB-LAMP demonstrated similar sensitivity and 
specificity when compared to Xpert MTB/RIF but higher 
sensitivity with similar specificity when compared to smear 
microscopy in PLHIV. These findings are in agreement with 
earlier reports conducted on 236 patients including 113 
PLHIV which showed higher sensitivity of TB-LAMP (55.4, 
CI: 44.1-66.3) compared to smear (45.8, CI: 34.8-57.1) 
(Nakiyingi et al., 2018). However, sensitivity of TB LAMP 
obtained in this study was higher than the one obtained by 
WHO (sensitivity: 64%, CI: 49-76) using pooled data from 4 
studies that included HIV-positive adults (WHO, 2013).  

The sensitivity of TB-LAMP in non-HIV group was 89% 
(95% CI: 79-96) and the specificity was 98% (95% CI: 92-
100). These findings are in agreement with previous 
studies (Priya et al., 2019; Ou et al., 2014). TB-LAMP 

demonstrated similar sensitivity and specificity with Xpert 
MTB/RIF in non HIV patients, which was similar with that 
found in other studies (Priya et al., 2019; Reddy et al., 
2017).  

The sensitivity of TB-LAMP was higher compared to 
smear microscopy. This was in concordance with previous 
studies which reported a higher sensitivity of TB-LAMP 
compared to smear microscopy (Adama et al. 2016; Solo et 
al., 2019, WHO, 2013).  

The sensitivity of TB-LAMP, 96% (95% CI: 90-99) and the 
Specificity, 75% (95%, CI: 68-81) in PLHIV was not 
significantly different with the sensitivity, 99% (95% CI: 
97-100) and the specificity, 77% (95% CI: 70-83) in non-
HIV persons.  

As is clear in this study, the additional diagnostic value of 
TB-LAMP than smear microscopy and its similarity with 
Xpert MTB/RIF is demonstrated among PLHIV. Although 
lack of resistance test in TB-LAMP, it does not require 
temperature-controlled environment, it allows an accurate 
diagnosis of TB and its robustness makes it suitable for 
remote setting where GeneXpert cannot be implemented. 
Screening tests are primarily used for early detection of 
disease as HIV/AIDS, often done among people without 
symptoms who may have a higher risk of developing 
diseases whereas diagnostic tests are used to establish the 
presence or absence of diseases. This study was interested 
in the diagnostic test TB-LAMP, which is already used for 
the diagnosis of TB in non-HIV persons. The findings 
observed in this study can justify the use of TB-LAMP in 
resource-limited settings with a high HIV prevalence. 
Kaplan et al. also reported that TB-LAMP increases the 
diagnostic of TB among PLHIV with low CD4 counts (Kaplan 
et al., 2018). TB-LAMP used only 60 mL of sputum during 
each test and was very suitable for diagnosis of PLHIV since 
these persons do not produce a high quantity of sputum 
and has a low bacillary load (Hargreaves et al., 2001). 
Although the TB-LAMP test has been shown to have similar 
performance to GeneXpert, it is necessary to perform 
cultures in PLHIV with TB symptoms who have a negative 
result with TB-LAMP or GeneXpert.   

The  study  reports  high  and  similar  performance of TB- 



Int. Res. J. Public Environ. Health          74 
 
 
 
LAMP in both PLHIV and non-HIV persons. TB-LAMP was 
recommended by the World Health Organization to 
promote the diagnosis of tuberculosis only in the non-HIV 
patients (WHO, 2013), yet this study does not show 
significant difference between the performances of TB-
LAMP in PLHIV and in non-HIV persons. The South and East 
regions have the highest prevalence of PLHIV in Cameroon 
with a frequency of 5.8% and 5.6% respectively 
(CAMPHIA,2021). 

 However, only two Xpert MTB/RIF of four modules are 
available in East region and three in South region, while 
four TB-LAMP tests are available in each of these regions 
and for the diagnosis of TB in non-HIV persons. The 
unavailability of Xpert MTB/RIF equipment in many cities 
in the mentioned regions is the cause of a high number of 
cases referred to the central level and late diagnosis of 
tuberculosis in PLHIV. TB-LAMP is very common in remote 
cities compared to GeneXpert, which requires certain 
conditions that are not suitable in remote and resource-
limited settings. The availability of TB-LAMP test in 
different regions of Cameroon will allow early diagnosis 
among PLHIV in Cameroon. The use of the TB-LAMP test is 
complementary and necessary even though it does not 
detect rifampicin resistance. Previous studies have shown 
that the incidence of rifampicin resistance-TB in Cameroon 
in the general population is 1.4% (WHO, 2018). This low 
incidence shows that the priority lies in the diagnosis of 
new cases and the TB-LAMP test may be useful in PLHIV in 
remote areas where the Xpert MTB/RIF test is not 
available. 
 
 
CONCLUSION  
 
TB-LAMP  showed higher  sensitivity  than  the  smear  
microscopy  test  in HIV-persons and  non-HIV persons but 
similar sensitivity with Genexpert in HIV- persons and  non-
HIV persons. This study demonstrated that TB-LAMP can be 
used for TB diagnosis in both  HIV- persons and  non-HIV 
persons. 
 
 
STUDY LIMITATIONS 
 
This study had several limitations. Culture results were 
available in 205 PLHIV but only in 149 non-HIV persons. 
This low sample size in non-HIV persons can affect the 
prevalence and biased the comparison of TB prevalence 
among PLHIV and non-HIV person. The researchers, 
therefore, evaluated the agreement between TB-LAMP and 
microscopy or Xpert MTB/RIF in all the participants and 
determined the performance of all the tests by considering 
the cultures as gold standard as recommended by WHO 
(WHO, 2017a; WHO, 2017b). Culture can be done on all 
diagnostic specimens and a positive culture for MTB 
confirm the diagnosis of TB disease. This test allows the 
growth and detection of bacteria in paucibacillary samples 
particularly   in  PLHIV (Hargreaves et al., 2001),  who  may 

 
 
 
 
have false negatives with Xpert, TB-LAMP or microscopy.  
 
 
Recommendations 
 
These findings highlight the usefulness of TB-LAMP to 
diagnose TB among PLHIV. It would be important to extend 
the use of TB-LAMP to diagnose TB among PLHIV in 
different populations and countries.  These actions are 
necessary to facilitate early detection of TB in PLHIV and 
non-HIV persons in remote setting and villages where the 
environmental conditions for using Xpert MTB/RIF 
equipment are not applicable or where Xpert MTB/RIF 
equipments are not available.  
 
Further research 
 
There is a need to conduct a prospective study to assess the 
performance of TB-LAMP on pulmonary and extra 
pulmonary TB diagnosis among PLHIV to support a WHO 
recommendation to extend the use of TB-LAMP among 
PLHIV. 
 
Acknowledgments 
 
The research team thanks the members of diagnosis and 
treatment centers who contributed to the data collection 
and the National Tuberculosis Control Program for 
reagents.   
 
 
REFERENCES  
 
Abramson JH (2011). Winpepi updated: Computer 

programs for epidemiologists, and their teaching 
potential. Epidemiol Perspect. 8(1): 1-9.  

Bojang AL, Mendy FS, Tientcheu LD, Otu J, Antonio M, 
Kampmann B, Agbla S, Sutherland JS (2016).Comparison 
of TB-LAMP, GeneXpert MTB/RIF and culture for 
diagnosis of pulmonary tuberculosis in The Gambia. 
Journal of infection. 72(3): 332-337.  

Blakemore R, Story E, Helb D, Kop J, Banada P, Owens MR, 
Chakravorty, S, Jones M, Alland D. ( 2010). Evaluation of 
the analytical performance of the Xpert MTB/RIF assay. J. 
Clin Microbiol. 48:2495-501.  

CAMPHIA ( 2021 ). National HIV Survey in Cameroon 
Shows Advances in Treatment and remaining Challenges 
to Achieving Epidemic Control. [Cited 2022 March 14]. 
Available from: https://phia.icap.columbia.edu/national-
hiv-survey-in-cameroon shows-advances-in-treatment-
and-remaining-challenges-to-achieving-epidemic-
control/- 

GLI. (2017). GLI Practical Guide to TB Laboratory 
strengthening. [Cited 2022 March 14]. Available from: 
https://stoptb.org/wg/gli/assets/documents/GLI_practi
cal_guide.pdf 

Hargreaves  NJ,   Kadzakumanja    O,    Whitty CJ,   Salaniponi   
FM,    Harries    AD,   Squire   SB   (2001).   Smear-negative' 

https://stoptb.org/wg/gli/assets/documents/GLI_practical_guide.pdf
https://stoptb.org/wg/gli/assets/documents/GLI_practical_guide.pdf


 
 
 
 

pulmonary  tuberculosis  in  a  DOTS  programme: Poor  
outcomes in an area of high HIV seroprevalence. Int J 
Tuberc Lung Dis. 5(9):847–854.   

Helb D, Jones M, Story E, Boehme C, Wallace E, Ho K, Kop J, 
Owens MR, Rodgers R, Banada P, Safi H, Blakemore R, Lan 
NT, Jones-López EC, Levi M, Burday M, Ayakaka I, 
Mugerwa RD, McMillan B, Winn-Deen E, Christel L, Dailey 
P, Perkins MD, Persing DH, Alland D. (2010). Rapid 
detection of Mycobacterium tuberculosis and rifampin 
resistance by use of on-demand, near-patient technology. 
J Clin Microbiol.48:229-37.  

Kaplan R, Hermans S, Caldwell J, Jennings K, Bekker L, 
Wood R (2018).  HIV and TB co-infection in the ART era: 
CD4 count distributions and TB case fatality in Cape 
Town. BMC Infect Dis. 18(1): 356.   

Mohraz M, Malek-Afzalip H, Goya MM, Sedaghat A, Namdari 
H, Dejman M (2011). Iran, Tehran: AIDS Research Center 
and UNAIDS. Integrated Model of HIV/AIDS in the 
Primary Health Care System. 

Nakiyingi L, Nakanwagi P ,Briggs J, Agaba T, Mubiru F, 
Mugenyi M, Ssengooba W, Moses L. Joloba and Yukari C. 
Manabe (2018). Performance of loop-mediated 
isothermal amplification assay in the diagnosis of 
pulmonary tuberculosis in a high prevalence TB/HIV 
rural setting in Uganda BMC Infectious 
Diseases.18(87):1-10. 

Ou X, Li Q, Xia H, Pang Y, Wang S, Zhao B, Song Y, Zhou Y, 
Zheng Y, Zhang Z, Zhang Z, Li J, Dong H, Zhang J, Kam KM, 
Chi J, Huan S, Chin DP, Zhao Y. (2014). Diagnostic 
Accuracy of the PURE-LAMP Test for Pulmonary 
Tuberculosis at the County-Level Laboratory in China. 
PLoS, ONE.9(5): e94544.  

Padmapriyadarsini C, Narendran G, Swaminathan S (2011). 
Diagnosis & treatment of tuberculosis in HIV co-infected 
patients.  Indian J Med Res. 134(6):850-65.  

Priya BS, Katherine F, Luke S, Christen M. Gray, Adithya C 
(2019). Diagnostic accuracy of TB-LAMP for pulmonary 
tuberculosis: A systematic review and meta-analysis BMC 
Infectious Diseases. 19 (268):1-11.  

Ramana BV, Srikar A, Sreedhar BKV, Abhijit C (2019). MPT 
64 antigen detection for Rapid confirmation of 
Mycobacterium tuberculosis complex. International 
Journal of Medical Science and Current Research. 2(5): 
165-167.  

Reddy S, Ntoyanto S, Sakadavan Y, Reddy T, Mahomed S, 
Dlamini M, Spooner B, Ramjee G, Coutsoudis A, Ngomane 
N, Naidoo K, Mlisana K, Kiepiela P. (2017). Detecting 
Mycobacterium tuberculosis using the loop-mediated 
isothermal amplification test in South Africa. INT. J 
TUBERC LUNG DIS.  21(10):1154–1160.  

Schutz C, Meintjes G, Almajid F, Wilkinson RJ, Pozniak A 
(2010). Clinical management of tuberculosis and HIV-1 
co-infection. European Respiratory Journal. 36 (6): 1460-
1481.  

Shuaib YA, Khalil EAG, Schaible UE, Wieler LH, Bakheit 
MAM., Mohamed-Noor SE, Abdalla MA, Homolka S, 
Andres S, Hillemann D, Lonnroth K, Richter E, Niemann S, 
Kranzer K (2018).  Smear  Microscopy  for    Diagnosis   of  

Donkeng Donfack et al.          75 
 
 
 

Pulmonary Tuberculosis in Eastern Sudan. Tuberc. Res. 
Treat. 2018:1–8.    

Solo E, Mbulo G, Shibemba A, Lungu P, Nsama D, Zulu F, 
Muzyamba J, Mwanza C, Muyembe M (2019). Evaluation 
of TB-LAMP assay for the diagnosis of pulmonary 
tuberculosis in Lusaka, Zambia. Clin Sci Res Rep. 3: 1-4.  

Steingart KR, Schiller I, Horne DJ, Pai M, Boehme CC, 
Dendukuri  N ( 2014). Xpert ® MTB / RIF assay for 
pulmonary tuberculosis and rifampicin resistance in 
adults (Review ). Cochrane Database Syst Rev. 2014(1):1-
171. 

WHO (2004 ). Interim policy on collaborative TB/HIV 
activities. March [cited 2022 March 14]. Available from: 
http://apps.who.int/iris/bitstream/handle/10665/7870
5/WHO_HTM_TB_2004.330_eng.pdf?sequence=1 

WHO (2017). WHO policy statement. Molecular line probe 
assays for rapid screening of patients at risk of 
multidrug-resistant tuberculosis. [Cited 2022 March14]. 
Available from: 
http://www.who.int/tb/features_archive/policy_stateme
nt.pdf    

WHO ( 2013). The use of a commercial loop-mediated 
isothermal amplification assay (TB-LAMP) for the 
detection of tuberculosis. Development. Report 
WHO/HTM/TB/2013.05 Switzerland. Press. Available 
from: 
http://apps.who.int/iris/bitstream/handle/10665/8314
2/WHO_HTM_TB_2013.05_eng.pdf?sequence=1  

WHO (2014). Xpert MTB/RIF implementation manual: 
Technical and operational how-to practical 
considerations.  [cited 2022 July 07] Available from: 
https://apps.WHO.int/iris/handle/10665/112469   

WHO (2017 ). Use of liquid TB culture and DST in low and 
medium income settings. [Cited 2022 March14]. 
http://www.who.int/tb/laboratory/use_of_liquid_tb_cult
ure_summary_report.pdf?ua=1    

WHO (2018). Cameroon TB Profile. Available from: 
https://www.who.int/tb/country/data/profiles/en/.  

WHO(2020). Global tuberculosis report. [cited 2022 March 
14]. Available from: 
https://worldhealthorg.shinyapps.io/tb_profiles/?_input
s_&entity_type=%22country%22&lan=%22EN%22&iso2
=%22AF%22   

 

https://pubmed.ncbi.nlm.nih.gov/22310818/
https://pubmed.ncbi.nlm.nih.gov/22310818/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4470349/

