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The protocol: 

Background 
 

Tuberculosis is a leading cause of mortality among people living with HIV worldwide. In 2011 
there were an estimated 8.7 million incident cases of TB (range 8.3-9.0) globally, equivalent to 
125 cases per 100000 population. Twenty six percent of these cases occur in Africa. TB is the 
cause of 1.4 million deaths worldwide each year1. About 400.000 of those deaths are people 
living with HIV1.  
Diagnosing TB in HIV infected patients is difficult. These difficulties are a determinant factor 
for the well documented high mortality of HIV/TB co-infection in high HIV prevalence 
settings2,3,4. TB has often an atypical clinical presentation and a paucibacillary nature in HIV 
infected patients, masking the traditional syndrome of chronic cough + fever + weight loss5. This 
causes big delays in diagnosis, causing a late treatment start. Better diagnostic tests are needed to 
improve the detection of TB and especially multidrug resistant TB (MDR-TB) and extensively 
drug resistant TB (XDR-TB) in HIV infected patients, where MDR-TB and XDR-TB show an 
extremely high mortality6.  
The most common diagnostic test for TB worldwide is sputum smear microscopy that fails to 
diagnose TB in more than 60% of HIV infected patients in high HIV prevalence settings7,8. This 
leads to delays in diagnosis and initiation of treatment, increasing the fatality rate. Also it does 
not provide information about drug resistance. New methods of TB diagnosis are needed and 
although many have been developed the costs are not yet affordable without a big external 
funding for low-income countries. 
Microscopic Observation Drug Susceptibility (MODS) assay is a cheap and low-complexity 
culture-based technique for the diagnosis of TB infection and TB drug resistance. Although it 
has been evaluated in HIV infected patients few studies have focused directly on this point, so 
data are relatively scarce. The need for new affordable diagnostic assays for TB and Drug 
resistant TB in HIV infected patients led us to evaluate the performance of MODS for the 
diagnosis of TB and Drug resistant TB in HIV infected patients.  

Target conditions being diagnosed 

Mycobacterium tuberculosis active infection 

Index test 

Microscopic Observation Drug susceptibility assay 

Reference standard 

Culture-based technique other than MODS. Solid media cultures (Löwenstein-Jensen, 
Middlebrook 7H10 or 7H11, or Ogawa media) or commercial liquid culture system 
(BACTEC™460TB, BACTEC™MGIT™960  Mycobacterial Detection System, 
BacT/ALERT® System, or VersaTREK®Mycobacteria Detection & Susceptibility) are 
considered acceptable reference standards 
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Rationale 

Mycobacterium tuberculosis growths much faster in liquid media than in solid media. 
Mycobacterium growth detection through a microscope is much faster than the macroscopic 
detection of microcolonies. MODS uses liquid media and an inverted light microscope to detect 
microscopic growth. This makes MODS a rapid culture-based test. This assay has not been 
thoroughly evaluated in HIV infected patients. 

Objectives 

To evaluate the diagnostic test accuracy of MODS for the diagnosis of tuberculosis in patients 
living with HIV. 

Secondary objectives 

To evaluate the diagnostic test accuracy of MODS for the diagnosis of tuberculosis in patients 
living with HIV in Smear negative cases. 
 
To evaluate the diagnostic test accuracy of MODS for the diagnosis of MDR-tuberculosis in 
patients living with HIV. 

 
To evaluate the turnaround time of MODS. 
 
To evaluate the cost/test 

Investigation sources of heterogeneity 

Variables to be included as covariates in heterogeneity analyses are: 
- Inpatients/outpatients 
- Symptomatic patients/asymptomatic patients 
- Continent 
- Different levels of CD4 cell counts 
- Sample types 

Methods: 

Criteria for selecting studies for this review 

Types of studies: Studies comparing MODS to any other culture-based diagnostic test for 
Tuberculosis. 
Participants: Studies should include patients infected with HIV. And the data for these patients 
should be extractable from the paper or should be provided by the authors. 
Index tests: Microscopic observation drug susceptibility assay. 
Target conditions: Active Mycobacterium tuberculosis infection. 
  

          Search methods for identification of studies 

The electronic databases Medline, EMBASE, LILACS, the Cochrane Central Register of 
Controlled Trials (CENTRAL), African Index Medicus, and Scielo will be searched. The 
abstracts of the main conferences on infectious diseases and tropical medicine held in 2011 and 
2012 (Interscience Conference on Antimicrobial Agents and Chemotherapy, European Congress 
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on Clinical Microbiology and Infectious Diseases, Annual Meeting of the American Society for 
Tropical Medicine and Hygiene, and European Congress of Tropical Medicine and International 
Health, Conference on Retrovirueses and Opportunistic Infections, International AIDS Society 
Conference) will be analyzed, and the bibliographies of all recovered documents will be 
searched for additional references. Google Scholar and OpenSIGLE will be searched. The terms 
“(MODS OR Microscopic Observation Drug Susceptibility) AND tuberculosis” will be entered 
in each database. 

 

                 Data collection and analysis 

PW and JLL will, independently, extract the data using a standardized data collection form 
(Annex 1). The data extracted will be: full citation, reference test, descriptive characteristics of 
the population included, mean time to positivity, mean cost/sample, and 2x2 tables of true 
positives, true negatives, false positives and false negatives. The 2x2 tables were extracted for 
TB and MDR-TB diagnosis, in general population and in smear negative patients. 

Selection of studies 

PW and JLL will perform two independent searches and evaluate potential interesting studies 
according to the inclusion criteria. The studies will be screened by title and abstract, and 
eligibility decided on the basis of a full-text reading. 
The whole search will be recorded, as well as reasons for exclusion. 
Differences will be solved by discussion. 

Data extraction and management 

Data will be extracted in standard paper forms that contain the information about the source, the 
eligibility, evaluation of methods, participants, performance of MODS etc. (Detailed disclosure 
in Annex1). 

Assessment of methodological criteria 

The QUADAS II criteria9 will be used to evaluate the methodological quality of the studies as 

recommended by the Cochrane Collaboration Group. The tool consists of four key domains that 

judge bias risk and applicability concerns of the reviewed studies by evaluating how patients 

were selected, the index test, the reference standard, and the flow and timing of samples/patients 

through the study. 

 

Statistical analysis and data synthesis 

For Sensitivity and Specificity 
 Data will be entered in Revman for summarizing sensitivity and specificity in a forest plot. A 
SROC will also be done. Data will be extracted to SAS to do a pooled estimation point of 
sensitivity and specificity using a bivariate random effects model.  This will be done for the 
general population and for the different subgroups of smear positive and smear negative patients; 
for the diagnosis of TB and for the diagnosis of MDR-TB. 
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For turn-around time 
A weighted mean will be calculated. 

Investigations of heterogeneity 

The sources of heterogeneity mentioned above will be investigated with the bivariate model, 
with a meta-regresion analysis  introducing the variables mentioned above as covariates. 

Sensitivity analysis 

The impact of conflictive decisions will be analyzed with a sensitivity analysis using the 
bivariate model. 

Assessment of reporting bias 

Will not be evaluated as methodology for this in diagnostic test accuracy meta-analysis has not 
been developed enough and is not recommended. 
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Annex 1. Standardized Data collection Form. 
Source: 

- Full citation: 
 

 
Elegibility: 

- Confirm eligibility.  
 

Types of studies: Studies comparing MODS to any other culture-based diagnostic test for Tuberculosis. 
Participants: Studies should include patients infected with HIV. And the data for these patients should 
be extractable from the paper or should be provided by the authors. 
Index tests: Microscopic observation drug susceptibility assay. 
Target conditions: Active Mycobacterium tuberculosis infection. 
 

- Reason for exclusion. 
 
 
Methods: 

- Study design: 
- Reference test: 

 
Participants: 

- Outpatients or inpatients 
- Total number 
- Setting (Rural Vs Urban) 
- Mean age (SD, Range…)  
- Sex, % of women. 
- Country 
- Co-morbidity (Only if we find it important) 
- Ethnicity (Afro-American, Hispanic/latin, Caucasian, Asiatic) 
- Date of study 
- Median CD4 count (IQ range, or A range…) 

 
Results 
 
MODS Turnaround time (days): 
 
For TB diagnosis 
Total: 
                                            Reference test 
                                  Positive                   Negative 
Index test 
                  Positive 
 
                  Negative 
 
 
 
Smear positive: 
                                            Reference test 
                                  Positive                   Negative 
Index test 
                  Positive 
 
                  Negative 
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Smear negative: 
                                            Reference test 
                                  Positive                   Negative 
Index test 
                  Positive 
 
                  Negative 
 
 
 
 
 
For MDR-TB diagnosis 
Total: 
                                            Reference test 
                                  Positive                   Negative 
Index test 
                  Positive 
 
                  Negative 
 
 
 
Smear positive: 
                                            Reference test 
                                  Positive                   Negative 
Index test 
                  Positive 
 
                  Negative 
 
 
 
 
 
 
Smear negative: 
                                            Reference test 
                                  Positive                   Negative 
Index test 
                  Positive 
 
                  Negative 
 
 
 
 
 
Miscellaneous  

- Funding source.  
- Key conclusions of the study authors.  

 
 

- Miscellaneous comments from the study authors. 
 
 
  

- References to other relevant studies. 
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Miscellaneous comments by the review authors 
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