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Executive summary

Mycobacterial culture remains an important part of diagnostic algorithms for the detection of tu-
berculosis (TB), for drug susceptibility testing (DST) and for treatment monitoring of patients with 
drug-resistant tuberculosis (DR-TB), but is often only available in centralized laboratories. World 
Health Organization (WHO) recommends the use of rapid molecular tests such as Xpert MTB/RIF 
(Cepheid, Sunnyvale, USA) for the detection of TB and rifampicin resistance as the initial diagnostic 
test for all persons with signs and symptoms of TB. The manufacturer recommends that speci-
mens should be tested within 3 days of collection if specimens cannot be refrigerated. However, 
in many high TB burden countries the available infrastructure does not permit rapid transportation 
of sputum specimens from the point of collection to TB culture laboratories, and the availability of 
consistently maintained refrigeration during transport is highly variable. There is a need for transport 
products that can potentially improve the recovery and detection of Mycobacterium tuberculosis 
complex (MTB) using culture-based methods as well as reducing culture contamination rates. It is 
also important to determine if different products can improve the detection of MTB using molecular 
tools, for which there are no point-of-care platforms available. 

A systematic review of available commercial transport products was commissioned by the WHO 
Global TB Progamme, which identified 14 published and unpublished reports comprising 17 stud-
ies that included five technical and 12 clinical studies. In addition, FIND performed a laboratory-
based evaluation study of one product, OMNIgene®●SPUTUM (DNA Genotek, Ottawa, Canada) 
using pooled remnant clinical sputum specimens which were acid-fast bacilli (AFB) sputum smear-
positive at the National TB Reference Laboratory (NTRL) in Addis Ababa, Ethiopia and at the Uni-
dad de TB del Instituto de Medicina Tropical in Lima, Peru. 

The Technical Expert Group (TEG) meeting was convened by the WHO Global TB Programme on 
29 May 2017 in Geneva, Switzerland to review available evidence for the use of commercial sample 
transport products that potentially improve the detection of MTB using culture-based and molecu-
lar methods. Evidence for the use of the following commercial transport products was assessed.

• OMNIgene•SPUTUM (DNA Genotek, Ottawa, Canada);

•  PrimeStore Molecular Transport Medium (PrimeStore MTM; Longhorn Vaccines and Diag-
nostics, San Antonio, USA); 

• FTA card (Whatman, GE Healthcare Life Sciences, Pittsburgh, USA); and

• GENO•CARD (Hain Life Science GmbH, Nehren, Germany). 

This assessment applied to products aimed at retaining viability for culture (OMNIgene•SPUTUM) 
as well as to those aimed at improving molecular yield without the need to retain culture viability 
(PrimeStore MTM, FTA card and GENO•CARD).

The TEG agreed that there was no evidence to suggest that ambient conditions result in a significant 
deterioration in downstream diagnostic test performance compared to untreated specimens trans-
ported under ambient conditions for molecular tests. The TEG noted that there was no evidence 
that sample transport products improved the yield of molecular methods compared with untreated 
specimens. The evidence from the FIND conducted study suggests that OMNIgene•SPUTUM-
treated specimens likely improves culture positivity and contamination rates for Löwenstein-Jensen 
media (LJ) compared to untreated specimens transported under ambient conditions. The effect of 
OMNIgene•SPUTUM on mycobacterial growth indicator tube (MGIT) positivity and contamination 
rates was much smaller and was inconsistent making interpretation for MGIT difficult. 
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The TEG agreed that there were a very limited number of studies that included a pure “transport 
product versus no product” comparison which was a major limitation of the available evidence and 
made it difficult to disaggregate the effect of the product itself. Further data would need to be gen-
erated on the performance of existing transport products in other specimens. Of value would be 
specifically to test specimens that will require culture as per current testing algorithms and could be 
most affected by potential negative effects of a transport product such as testing of paucibacillary 
smear-negative TB specimens (including extra-pulmonary specimens and specimens from chil-
dren) and specimens collected for DR-TB patients for treatment monitoring.

Xpert MTB/RIF performance across all outcome measures was unaffected by treatment with 
OMNIgene•SPUTUM. However, Xpert MTB/RIF testing should not be performed directly from sam-
ples treated with OMNIgene•SPUTUM without a centrifugation step and the addition of GeneXpert 
sample reagent to the concentrated pellet. The need for centrifugation of specimens treated with 
OMNIgene•SPUTUM presents a potential drawback for its use with sputum specimens undergoing 
Xpert MTB/RIF testing at peripheral sites where centrifuges are often not available.



1. Background

1

Tuberculosis (TB) causes 10.4 million cases and 
1.8 million deaths annually and it is estimated 
that one third of cases go undiagnosed each 
year1. The emergence of multidrug and exten-
sively drug-resistant (DR) TB is a major threat 
to global TB control. Culture and conventional 
drug susceptibility testing (DST) can take up to 
8-12 weeks to return, leading to prolonged pe-
riods of ineffective therapy and ongoing trans-
mission. Nevertheless, culture remains the ref-
erence standard for bacteriological confirmation 
of TB and is needed for treatment monitoring of 
patients with DR-TB. Rapid DNA based meth-
ods that can detect drug-resistant cases of TB 
based on the detection of resistance conferring 
mutations are essential to allow the early and 
appropriate initiation of effective regimens. 

Mycobacterial culture remains an important part 
of diagnostic algorithms for the detection of TB, 
for DST and for treatment monitoring of DR-TB, 
but is often only available in centralised or refer-
ence laboratories. Mycobacterium tuberculosis 
complex (MTB) are slow-growing bacilli and 
therefore non-sterile specimens such as spu-
tum require decontamination before inoculation 
into culture medium to avoid overgrowth with 
other respiratory bacteria or fungi. Additionally, 
sputum is highly viscous and requires digestion 

and liquefaction to facilitate concentration of 
any mycobacteria with centrifugation. Standard 
culture processing procedures recommend 
transport of specimens under refrigeration, 
with subsequent digestion and decontamina-
tion with the NALC-NaOH method2 or with 4% 
NaOH upon arrival in the laboratory. 

Commercial products that preserve the viability 
of TB bacilli and reduce bacterial contamination 
in patient specimens at the point of collection 
or, when added to specimens after receipt at 
the central laboratory, may aid in the recovery of 
mycobacteria or preserve the bacterial DNA for 
molecular testing. These products are intended 
to improve the diagnostic accuracy of down-
stream tests for detection of MTB or DR-TB. 

There is thus a need for improved products that 
are (i) compatible with liquid and solid culture 
methods as well as molecular methods for MTB 
detection, (ii) help maintain MTB viability, (iii) re-
duce contamination of cultures, (iv) eliminate 
the need for refrigerated transport, (v) liquefy the 
sample, ideally while requiring less time, techni-
cal skill and tailoring to local laboratory condi-
tions and (vi) allow for improved detection of TB 
and drug-resistance using molecular methods.

1. Background

1 Global Tuberculosis Report 2016. WHO/HTM/TB/2016.13. Geneva: World Health Organization, 2016
2 Kent P.T., and G.P. Kubica. 1985. Public Health Mycobacteriology. A Guide for the Level III Laboratory. 
U.S. Depatment of Health and Human Services, Centers for Disease Control, Altlanta, GA.
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The Technical Expert Group (TEG) meeting was 
convened by the WHO Global TB Programme 
on 29 May 2017 in Geneva, Switzerland to 
review available evidence for the use of com-
mercial sample transport products that could 
potentially improve the detection of MTB using 
culture-based and molecular methods. The ob-
jectives of the TEG were as follows:

•  To review evidence from a systematic re-
view for the use of available commercial 
sample transport products for the im-
proved detection of MTB using culture-
based and molecular methods;

•  To review evidence from an evaluation 
study for the use of OMNIgene•SPUTUM 
conducted by FIND;

•  To identify implementation consider-
ations and research priorities for the use 
and subsequent evaluation of sample 
transport products;

•  To review the performance characteris-
tics and finalise the draft target product 
profile (TPP) for sample transport prod-
ucts that improve the recovery of myco-
bacteria with culture.

The TEG evaluated the findings from two sets of 
evidence during the meeting and performed a 
final review of the performance characteristic in 
the TPP. Evidence from a systematic review of 
commercially available sample transport prod-
ucts and the findings from a study conducted 
by FIND for the use of OMNIgene•SPUTUM so-
lution were assessed by the TEG.

This meeting report provides a summary of the 
evidence for the use of individual commercial 
sample transport products. The TEG agreed on 
the final performance characteristics for a TPP 
for sample transport product that could improve 
the recovery of mycobacteria on liquid and solid 
culture by reducing culture contamination and 
preserving MTB viability. The final consensus 
TPP is described in Annex 1.

2. Scope of the Technical Expert Group Meeting
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A systematic review was performed to collect 
and analyze data on performance of available 
commercial products firstly for preserving the 
viability of TB bacilli during transport for cul-
ture, and secondly, for improving the recov-
ery of DNA for nucleic acid amplification tests 
(NAATs), such as Xpert MTB/RIF. 

The literature search was performed without 
language or date restriction on 20 November 
and 1 December 2016 and identified the follow-
ing commercial transport products:

• OMNIgene•SPUTUM (DNA Genotek, Ot-
tawa, Canada);

• PrimeStore MTM (Longhorn Vaccines 
and Diagnostics, San Antonio, USA); 

• FTA card (Whatman, GE Healthcare Life 
Sciences, Pittsburgh, USA); and

• GENO•CARD (Geno•CardHain Life Sci-
ence GmbH, Nehren, Germany). 

OMNIgene•SPUTUM is a solution that when 
added in equal volume to a sputum specimen 
aims to retain the viability of MTB upon culture 
and minimise contamination from other respira-
tory bacteria. PrimeStore MTM, FTA card and 
GENO•CARD are products aimed at improving 
yield for molecular assays without retaining bac-
terial viability.

Two authors of the review independently 
screened studies for eligibility using predefined 
inclusion and exclusion criteria. 

The search identified studies that were classified 
as either ‘technical’ or ‘clinical’. Technical stud-
ies were early (Phase 1) studies aimed to estab-
lish technical performance. These studies used 
samples consisting of MTB bacilli added to a 
diluent, such as liquid culture medium, or buffer. 
Clinical studies were evaluation (Phase 2) stud-
ies that aimed at assessing test performance in 
clinical settings. Clinical studies primarily used 
sputum. When a publication included a techni-
cal and a clinical study, both were included.

To appraise the methodological quality of techni-
cal studies, a checklist, the Quality Assessment 
of Technical Studies (QUATS) was developed 
and used. To appraise the methodological qual-
ity of clinical studies, the Quality Assessment of 
Diagnostic Accuracy Studies (QUADAS-2) tool 
was used.

The findings were summarized descriptively as a 
meta-analysis could not be performed because 
of considerable differences in the study designs, 
patient populations, testing strategies, and di-
agnostic tests used. The OMNIgene•SPUTUM 
solution was the only product evaluated that 
aimed to preserve the viability of mycobacteria 
for culture. The OMNIgene•SPUTUM solution 
was further assessed to determine if it met the 
optimal and minimal performance requirements 
described in the consensus TPP.

3.1 Studies identified through  
the systematic review

The search yielded 9252 records from which 14 
unique study reports were identified (Figure 1). 
Of these, 12 were published reports (Daum 
2014; Daum 2015; Daum 2016; Guio 2006; 
Kelly-Cirino 2016; Kelly-Cirino 2017; Maharjan 
2016a; Maharjan 2016b; Miotto 2008; Omar 
2015; Omar 2016; Rabodoarivelo 2015) and 
two manuscripts in preparation (Asefa 2017; 
Robinson 2017).

Of the 14 included study reports, two (Daum 
2014; Rabodoarivelo 2015) were technical stud-
ies, nine (Asefa 2017; Daum 2015; Guio 2006; 
Kelly-Cirino 2016; Kelly-Cirino 2017; Maharjan 
2016a; Maharjan 2016b; Omar 2016; Robinson 
2017) were clinical studies, and three (Daum 
2016; Miotto 2008; Omar 2015) included both a 
technical and a clinical study. 17 individual stud-
ies were identified in the 14 study reports which 
included five technical and 12 clinical studies. A 
list of included and excluded studies is provided 
in Annex 2.

3. Systematic review
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Figure 1. The flow diagram showing study inclusion and exclusion for transportation 
products systematic review

Records identified through  
database searching 
1 Dec 2016: 9252

Records after duplicates removed:  
6419

Additional records identi-
fied through other sourc-

es: 5

Records screened: 
6419

Full-text articles assessed 
for eligibility: 65

Studies included  
in qualitative synthesis: 17 
(5 technical and 12 clinical 

studies)

Studies included  
in quantitative synthesis 

(meta-analysis): 0

Records excluded: 
6354

Full-text articles excluded, 
with reasons: 51

Abstract: 7

Editorial, comment: 5

Non-commercial product: 13

Narrative review: 1

Not M. tuberculosis 1

Not relevant to topic: 22

Product evaluation was not 
aim of study: 2

3.2 Findings from the systematic review

3.2.1 Overview of included technical 
studies 
The five technical studies evaluated the follow-
ing transport products: PrimeStore MTM, three 
studies (Daum 2014; Daum 2016; Omar 2015); 
both FTA and Geno•Card, one study (Rabodo-
arivelo 2015); and Geno•Card, one study 
(Miotto 2008). The studies were conducted in 

following countries: South Africa, one study 
(Omar 2015); USA and South Africa, one study 
(Daum 2016); Italy, one study (Miotto 2008); 
USA, one study (Daum 2014); and multiple 
sites, Madagascar, India, Argentina, and Brazil, 
one study (Rabodoarivelo 2015).

Daum 2014 evaluated whether PrimeStore 
MTM could inactivate different concentrations 
of MTB in phosphate buffered saline (PBS) and 
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assessed the effect of exposure to low and high 
temperatures for up to 24 hours on the ability 
to detect DNA using PrimeMix3 after extraction 
with PrimeXtract (a DNA extraction platform).

Daum 2016 performed two experiments. 
In the first experiment, a dilution series us-
ing PrimeStore MTM or PBS as a diluent was 
spiked with M. tuberculosis H37Rv, and decon-
taminated with NALC-NaOH prior to DNA ex-
traction and detection. Secondly, a dilution se-
ries of MTB in PrimeStore MTM or PBS without 
decontamination and the Xpert MTB/RIF assay 
was used for TB detection and the cycle thresh-
old (Ct) values were compared.

Omar 2015 performed three experiments. First, 
M. tuberculosis H37Rv spiked into sputum at a 
single concentration had PrimeStore MTM add-
ed at different ratios. The mixture was kept for 
up to 180 minutes prior to NALC-NaOH decon-
tamination and MGIT 960 liquid culture. Second, 
three smear-positive sputum specimens were 
split and each aliquot treated with PrimeStore 
MTM or sterile water. The PrimeStore MTM ali-
quot was stored at room temperature and the 
water aliquot refrigerated. Samples were stored 
for up to four weeks and with periodic sampling 
for DNA extraction using NucliSENS, easyMAG, 
and PrimeMix3 for TB detection. Third, an as-
sessment was performed of the compatibil-
ity of three commercial DNA extraction systems 
(NucliSENS, easyMAG, QiaAMP DNA mini kit, 
MagNA Pure 96 System) with a dilution series of 
PrimeStore MTM-treated MTB spiked sputum. 
Xpert MTB/RIF was used as a control on sputum 
without PrimeStore MTM.

Rabodoarivelo 2015 added a dilution series 
of M. tuberculosis H37Rv to FTA card and 
Geno•CardGeno•Card and placed the punched 
paper discs on LJ media to detect growth.

Miotto 2008 used MTB clinical isolates with 
known drug susceptibility patterns to evaluate 
the Geno•Card. Suspensions were placed on 
the Geno•Card, dried at room temperature for 
two hours, inactivated by incubation at 110 °C 
for 15 minutes, and then transported to the 
laboratory, where a DNA-containing card punch 

was eluted and tested using MTBDRplus assay.

3.2.1.1 Summary of findings from the 
technical studies

These technical studies demonstrated that 
PrimeStore MTM rendered high concentra-
tions of M. tuberculosis in buffer and sputum 
non-cultivable after extended incubation at 
room temperature (longer periods were re-
quired to completely inactivate mycobacteria in 
sputum). PrimeStore MTM-treated specimens 
were compatible with Xpert and PrimeMix, 
and Xpert quantitative Ct values were not af-
fected by PrimeStore MTM. The FTA card and 
the Geno•Card did not appear to render MTB 
strains non-culturable, but DNA from punches 
of each was compatible with MTBDRplus and 
resulted in accurate results. Only one study for 
PrimeStore MTM (Daum 2016) included a pure 
“transport product versus no product” compari-
son. In extracting data, particular attention was 
given as to whether a study included a pure 
comparison of strategies without the transport 
product (untreated strategy) and with the trans-
port product (treated strategy). In a pure com-
parison, the storage temperature, duration, di-
agnostic tests used, or timing of the diagnostic 
tests were similar across strategies. This type of 
comparison is referred to as a pure “transport 
product versus no product” comparison. Such 
comparisons allow the effect of the product 
alone to be measured.

3.2.2 Overview of included clinical studies

The 12 clinical studies evaluated the following 
transport products: OMNIgene•SPUTUM, six 
studies (Asefa 2017; Kelly-Cirino 2016; Kelly-
Cirino 2017; Maharjan 2016a; Maharjan 2016b; 
Robinson 2017); PrimeStore MTM, four stud-
ies (Daum 2015; Daum 2016; Omar 2015; 
Omar 2016); FTA card, one study (Guio 2006); 
Geno•Card, one study (Miotto 2008). Daum 
2015 and Omar 2016 involved the same pa-
tients, but evaluated different testing strategies 
(Daum 2017).

Of the 12 clinical studies, nine studies (75%) 

3 PrimeMixTB (PrimeMix) is a commercial polymerase chain reaction (PCR) test https://www.lhnvd.com/
primemix
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were primarily or exclusively conducted in low- 
or middle-income countries, which included 
South Africa, four studies (Daum 2015; Daum 
2016; Omar 2015; Omar 2016; Uganda, one 
study (Kelly-Cirino 2017); Nepal, two studies 
(Maharjan 2016a; Maharjan 2016b); Malawi, one 
study (Asefa 2017); and Kyrgyzstan, one study 
(Robinson 2017). One study was conducted in 
Japan (Guio 2006) and one study in Italy (Miotto 
2008). One study (Kelly-Cirino 2016) obtained 
specimens from the FIND TB specimen bank. 
Regarding laboratories, one study (Asefa 2017) 
involved an intermediate laboratory, one study 
(Daum 2015) involved a central and several pe-
ripheral laboratories, and one study (Robinson 
2017) involved all three levels. All other stud-
ies involved central laboratories. The median 
sample size was 100 specimens (interquartile 
range, 50, 180). The median TB prevalence in 
the studies was 48% (interquartile range, 31% 
to 85%). Four of the included studies (Asefa 
2017; Daum 2015; Guio 2006; and Omar 2016) 
reported a median or mean age, which ranged 
from 40 to 51 years. 

The 12 clinical studies were notable for differ-
ences in study design, patient population, di-
agnostic tests used, and testing strategies. 
Only three (Daum 2016; Kelly-Cirino 2016; 
Maharjan 2016a) of the 12 included clinical 
studies included a pure “transport product 
versus no product” comparison. In the re-
maining nine studies, the storage temperature 
(OMNIgene•SPUTUM: Asefa 2017; Maharjan 
2016b; Robinson 2017), the diagnostic tests 
used (PrimeStore MTM: Daum 2015; Omar 
2015; Omar 2016) or the timing of the diag-
nostic tests (OMNIgene•SPUTUM: Kelly-Cirino 
2017) differed between the two testing strate-
gies that were being compared, or there was 
only one testing strategy evaluated (FTA card: 
Guio 2006; Geno•Card: Miotto 2008). Thus, 
in these nine studies, the effect of the product 
alone could not be disaggregated from other 
factors that may influence results. For the three 
studies that had different storage temperatures 
in each strategy (Asefa 2017; Maharjan 2016b; 

Robinson 2017), it should be noted that they 
sought to evaluate whether a testing strategy 
with OMNIgene•SPUTUM offered comparable 
performance to the standard of care strategy 
in the study setting, which involved using re-
frigeration, and were not designed to evaluate 
whether performance was similar or improved 
compared to ambient conditions. No studies 
kept control specimens (no product) for extend-
ed periods under ambient conditions. Testing 
either happened immediately, or after a period 
of refrigeration.

3.2.2.1 Clinical studies involving HIV-positive 
people and children – Molecular detection

HIV-positive patients and children often have 
specimens that are paucibacillary4, which may 
be more susceptible to degradation of the bacilli 
with loss of viability or degradation of the bacte-
rial DNA under ambient conditions. Three studies 
reported information on HIV status: 80% of par-
ticipants in Asefa 2017 (n = 313) were HIV-posi-
tive and in Daum 2015 (n = 132) and Omar 2016 
(n = 123), which included the same participants, 
50% of participants were HIV-positive. 

In Asefa 2017, Xpert positivity rates were 
comparable across strategies (the un-
treated strategy used refrigeration and the 
OMNIgene•SPUTUM-treated strategy was 
done at ambient temperatures). In Daum 2015 
and Omar 2016, Xpert on untreated specimens 
and PrimeMix on PrimeStore MTM-treated 
specimens had similar performance. In Daum 
2015, untreated specimens were tested with 
Xpert within 24 hours and treated specimens 
were shipped at ambient temperature to a 
central laboratory and tested with PrimeMix. In 
Omar 2016, untreated specimens were tested 
with Xpert at a peripheral laboratory or shipped 
to a central laboratory (conditions not specified). 
Treated specimens were sent twice weekly at 
ambient temperature to a central laboratory ap-
proximately 500 km away. 

In Daum 2015, there did not appear to be a 
difference with respect to HIV status although 

4 Theron G, Peter J, van Zyl-Smit R, Mishra H, Streicher E, Murray S, Dawson R, Whitelaw A, Hoelscher M, 
Sharma S, Pai M, Warren R, Dheda K. Evaluation of the Xpert MTB/RIF assay for the diagnosis of pulmonary 
tuberculosis in a high HIV prevalence setting. American Journal Respiratory and Critical Care Medicine 
2011;184(1):132-40.
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numbers were low: 3/21 (14%) specimens were 
PrimeMix positive and Xpert negative among 
HIV-positive patients compared with 4/18 (22%) 
specimens among HIV-negative patients. Asefa 
2017 and Omar 2016 did not provide results 
stratified by HIV status. Although children were 
included in Asefa 2017 (age range of partici-
pants from two to 79 years), there were no spe-
cific data for children.

3.2.2.2 Clinical studies including smear-
negative specimens

Sputum preservation and transport products 
may have more utility in low bacillary load speci-
mens, which may be more vulnerable to losing 
viability or be overgrown by contaminating mi-
crobes on culture. With respect to smear, ten 
studies (83%) included both smear-positive 
and smear-negative (culture-positive) speci-
mens, with the percentage of smear-negative 
specimens ranging from 3% to 50%. One study 
(Daum 2016) included only smear-positive 
specimens; one study (Asefa 2017) could not 
determine smear status because the majority of 
patients (77%) were not evaluated by micros-
copy; and for one study (Robinson 2017) the to-
tal number of smear-negative specimens could 
not be determined. Three studies included only 
a few smear-negative (culture or Xpert posi-
tive) specimens: Maharjan 2016a, one smear-
negative specimen (3%); Maharjan 2016b, eight 
smear-negative specimens (16%); and Miotto 
2008, five smear-negative specimens (31%). 
Six studies had higher numbers of smear-
negative (culture- or Xpert-positive) specimens: 
Daum 2015, 15/38 (39%); Guio 2006, 13/35 
(37%); Kelly-Cirino 2016, 20/55 (35%); Kelly-
Cirino 2017, 14/45 (31%); Omar 2015, 13/26 
(50%); and Omar 2016 16/41 (39%). In Kelly-
Cirino 2016, when compared across strategies 
and stratified by smear status, the rates of Xpert 
positivity were similar. In Kelly-Cirino 2017, 
Xpert data stratified by smear status were not 
presented. 

None of the aforementioned six studies includ-
ed data stratified by smear status and compar-
ing rates of culture positivity or time to positivity 
across untreated and treated strategies. 

3.2.2.3 Clinical studies and drug resistance 
testing

Although the number of resistant specimens in 
the included studies was very low, there were 
no significant differences reported between the 
untreated and treated strategies.

3.2.2.4 Clinical studies including a pure 
“transport product versus no product” 
comparison

In the three clinical studies (Daum 2016; Kelly-
Cirino 2016; Maharjan 2016a) that performed a 
pure comparison between untreated and treat-
ed strategies, rates of LJ culture positivity (Ma-
harjan 2016a, OMNIgene•SPUTUM) and Xpert 
positivity (Daum 2016, PrimeStore MTM; Kelly-
Cirino 2016, OMNIgene•SPUTUM) appeared 
similar. In the one study (Maharjan 2016a) 
that assessed the culture contamination rates, 
contamination in LJ culture was significantly 
reduced in the OMNIgene•SPUTUM-treated 
strategy compared with the untreated strategy 
(12% vs 2%; P = 0.028). In Maharjan 2016a, 
both strategies involved transport (0-8 days) at 
ambient temperatures to the laboratory. 

One study (Kelly-Cirino 2016) reported that the 
Xpert MTB/RIF error rate was high (33%) when 
OMNIgene•SPUTUM-treated specimens were 
tested directly without the addition of Xpert sam-
ple reagent. However, the errors were resolved 
on repeat testing when OMNIgene•SPUTUM-
treated specimens were centrifuged and the 
sediments mixed with GeneXpert sample re-
agent prior to Xpert testing. 

In another study (Maharjan 2016a) that reported 
time to culture positivity (LJ), the average time 
was identical, being 23 days in both strategies.

3.2.2.5 Clinical studies grouped by product

OMNIgene•SPUTUM

The six included studies (Asefa 2017; Kelly-Ciri-
no 2016; Kelly-Cirino 2017; Maharjan 2016a; 
Maharjan 2016b; Robinson 2017) reported sim-
ilar rates of smear-positivity across strategies. 
For culture, Robinson et al., used refrigeration in 
the untreated strategy and reported higher rates 
of positivity for LJ and MGIT 960 in the treated 
strategy with no difference in contamination 
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rates (Robinson 2017). Maharjan 2016a (LJ 
only) and Kelly-Cirino 2017 (LJ and MGIT 960), 
however, reported similar rates of culture posi-
tivity across strategies and significantly reduced 
LJ contamination rates in the treated strategy. 
In Maharjan 2016a, the untreated strategy in-
volved transport at ambient temperature. In 
Kelly-Cirino 2017, in the untreated strategy, 
culture was done on fresh specimens on the 
day of collection, whereas in the treated strat-
egy, specimens were held at room temperature 
for up to five days and transported on different 
days for culture.

Regarding NAATs and OMNIgene•SPUTUM, 
Asefa 2017 found similar positivity and er-
ror rates across strategies for Xpert. Maharjan 
2016b also found that Xpert positivity rates and 
Xpert error rates were similar. Likewise, Robin-
son 2017 reported similar Xpert positivity rates 
and rifampicin resistant rates.

In the studies that evaluated time to culture 
positivity and OMNIgene•SPUTUM, Kelly-
Cirino 2017 found that treated specimens be-
came MGIT culture positive, on average, 5.6 
days later than the untreated specimens and, 
in the treated strategy, observed an increase 
in time to positivity associated with prolonged 
storage time. Robinson 2017 reported similar 
time to positivity for LJ and MGIT 960 across 
strategies. As noted above, (Maharjan 2016a) 
reported the average time to culture positivity 
(LJ) to be 23 days in both untreated and treated 
strategies.

PrimeStore Molecular Transport Medium 
(MTM)

Daum 2015 found that PrimeStore MTM-treat-
ed sputum specimens had a rate of Xpert posi-
tivity (30%) similar to PrimeMix (33%) (used in 
combination with the PrimeXtract DNA extrac-
tion platform) on untreated sputum specimens. 
In a study using stored specimens from smear-
positive and Xpert-positive patients (n = 17), 
Daum 2016 found the Xpert positivity rate to be 
100% in both untreated and treated strategies. 
In addition, the same specimens were Xpert ri-
fampicin resistant in both strategies and Xpert 
cycle thresholds appeared not to differ signifi-
cantly across strategies. Daum 2016 included 
a pure “transport product versus no product” 
comparison. Using PrimeStore MTM-treated 
specimens, Omar 2015 found PrimeMix to yield 
a positivity rate of 100% (13/13) in smear-pos-
itive culture-positive patients and 54% (7/13) in 
smear-negative culture-positive patients. Omar 
2016 found that PrimeMix rates of positiv-
ity were similar to those of Xpert on untreated 
specimens.

FTA card and Geno•Card

Using FTA card, Guio 2006 found an in-house 
PCR to have a sensitivity of 82% (95% CI 60, 
95) in smear-positive culture-positive patients 
compared with 69% (95% CI 38, 91) in smear-
negative culture-positive patients. Specificity 
was 96% (95% CI 89, 99). Using Geno•Card, 
Miotto 2008 found an MTBDRplus positivity 
rate of 90% and that Geno•Card enabled de-
tection of four out of six smear-negative speci-
mens. Neither study included a pure “transport 
product versus no product” comparison, as 
only one strategy was included.
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4.1 Study design

A laboratory-based analytical study using 
pooled, remnant clinical sputum specimens 
which were all AFB smear positive was con-
ducted at the National TB Reference Labora-
tory (NTRL) in Addis Ababa, Ethiopia and at the 
Unidad de TB del Instituto de Medicina Tropical 
in Lima, Peru. 

The objectives of the study were to
• To assess comparative effectiveness of  
OMNIgene•SPUTUM versus standard pro-
cessing using NALC-NaOH in reducing cul-
ture contamination, and maintaining MTB 
viability across a range of experimental con-
ditions (varying storage time and tempera-
ture), and 

• To investigate if there were any negative 
effects of OMNIgene•SPUTUM on the abil-
ity to detect MTB with molecular assays. 

Remnant freshly collected expectorated sputum 
specimens that had arrived at the laboratory 
within 24 hours after collection were included 
in the study. All of these specimens were AFB 
smear-positive sputum specimens that had been 
submitted for diagnostic testing and had not un-
dergone any processing. Specimens from per-
sons under 18 years of age and from patients on 
treatment were excluded. Specimens from each 
patient meeting the above inclusion criteria were 
mixed, using vortex and glass beads, and then 
split into multiple aliquots of approximately 0.5ml. 

Both sets of aliquots were then randomly as-
signed to a defined experimental condition to 
simulate a range of conditions that samples un-
dergo during transport from peripheral to cen-
tral laboratories. 

• 1 day (24h) at 4°C (150 aliquots per site) 
representing optimal conditions for speci-
men transport where cold conditions are 
maintained and specimens are transported 
rapidly

• 8 days (192h) at 37°C (200 aliquots 
per site) representing sub-optimal condi-
tions where no cold storage is available, 
temperatures are high and specimens are 

in transit for a prolonged period of time 
(8 days also represents the maximum time 
period that a specimen should be kept in 
OMNIgene•SPUTUM according to the 
manufacturer) 

• 4 days (96h) at 25°C (150 aliquots per 
site) reflect conditions representing mid-
points between the favourable and unfa-
vourable conditions and reflect conditions 
typically encountered in high-TB burden 
countries

• 16 days at 25°C (10 aliquots per site) re-
flect conditions that may be encountered in 
performing a nationwide drug resistance or 
prevalence survey.

The aliquots were treated with either an equal 
volume of OMNIgen•SPUTUM or with standard 
NALC-NaOH processing. Aliquots were inocu-
lated on MGIT and LJ culture media and incu-
bated for six and eight weeks respectively. The 
Xpert MTB/RIF assay was performed on each 
specimen (Figure 2).

4.2 Findings from the FIND Evaluation  
of OMNIgene•SPUTUM

4.2.1 Culture positivity

The proportions of aliquots positive by LJ or 
MGIT culture for MTB complex were evaluated 
comparing the positive proportion of specimens 
treated with OMNIgene•SPUTUM with those 
processed using standard NALC-NaOH. The 
proportions of aliquots with positive culture re-
sults among the different experimental conditions 
were assessed. Using OMNIgene•SPUTUM, 
a total proportion of 0.88 of aliquots (95% CI 
0.85-0.91) were positive by LJ as compared to 
only 0.79 of aliquots (95% CI 0.73-0.84) treated 
with NALC-NaOH. This difference was statisti-
cally significant (p < 0.001). Using MGIT culture, 
a total proportion of 0.88 (0.81-0.87) aliquots 
were positive using OMNIgene•SPUTUM as 
compared to 0.84 (0.81-0.88) using NALC-
NaOH (not statistically significant). An analysis 
by the different examined conditions did not 
show a statistically significant difference be-
tween OMNIgene•SPUTUM and NALC-NaOH. 

4. FIND evaluation study for the use of OMNIgene•SPUTUM 
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• Using the day 1 condition among LJ cul-
tures, a proportion of 0.89 (95% CI 0.82-0.93) 
were positive using OMNIgene•SPUTUM as 
compared to 0.84 (95% CI 0.77-0.89) us-
ing NALC-NaOH. Using MGIT, a proportion 
of 0.88 (95% CI 0.81-0.912) were posi-
tive using OMNIgene•SPUTUM as com-
pared to 0.86 (95% CI 0.80-0.91) using 
NALC-NaOH. 

• Using the 4 day condition, a proportion of 
0.88 (95% CI 0.82-0.92) were positive using 
OMNIgene•SPUTUM on LJ, while only 0.76 
(95% CI 0.36-0.95) were positive using NA-
LC-NaOH. Proportions using MGIT at day 4 
were similar, with 0.88 (95% CI 0.82-0.92) 
using OMNIgene•SPUTUM and 0.84 (95% 
CI 0.60-0.95) using NALC-NaOH. 

• Using the 8 days condition, among LJ 
aliquots, 0.86 (95% CI 0.79-0.91) were 

positive using OMNIgene•SPUTUM as com-
pared to only 0.76 (95% CI 0.36-0.95) us-
ing NALC-NaOH. Using MGIT, the positive 
proportion was 0.88 (95% CI 0.82-0.92) us-
ing OMNIgene•SPUTUM compared to 0.83 
(95% CI 0.75-0.89) using NALC-NaOH.

• Using the 16 days condition, among 
LJ aliquots, 0.90 (95% CI 0.69-0.98) were 
positive using OMNIgene•SPUTUM as com-
pared to only 0.72 (95% CI 0.34-0.93) us-
ing NALC-NaOH. Using MGIT, the positive 
proportion was 0.91 (95% CI 0.7-0.98) us-
ing OMNIgene•SPUTUM compared to 0.90 
(95% CI 0.68-0.99) using NALC-NaOH. 

Figure 2: FIND field evaluation study for the use of OMNIgene•SPUTUM
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4.2.2 Culture contamination 

The proportions of aliquots that were con-
taminated on LJ or MGIT culture were evalu-
ated comparing the proportion of specimens 
treated with OMNIgene•SPUTUM with those 
processed using standard NALC-NaOH. The 
proportions of aliquots with contaminated cul-
ture results among the different experimental 
conditions were assessed. The overall propor-
tion of contaminated aliquots was 0.17 (95% 
CI 0.12-0.23) with OMNIgene•SPUTUM using 
LJ culture as compared to 0.32 (95% CI 0.2-
0.47) using NALC-NaOH, a statistically sig-
nificant difference (p < 0.001). Using MGIT, the 
proportion of contaminated aliquots was 0.15 
(95% CI 0.12-0.19) using OMNIgene•SPUTUM 
compared to 0.19 (95% CI 0.09-0.32) using 
NALC-NaOH (not statistically significant). An 
analysis by the different examined conditions 
only showed a statistically significant difference 
in overall LJ contamination rate. 

• Using the day 1 condition, 
OMNIgene•SPUTUM-treated aliquots had 
a proportion of 0.12 (95% CI 0.08-0.18) 
contamination on LJ as compared to 0.18 
(95% CI 0.12-0.26) using NALC-NaOH. For 
MGIT, the proportion of contamination ob-
served with NALC-NaOH was 0.18 (95% CI 
0.12-0.26) compared to 0.14 (95% CI 0.09-
0.21) using OMNIgene•SPUTUM. 

• Using the day 4 condition, 
OMNIgene•SPUTUM-treated aliquots had 
a lower contamination rate on LJ with a pro-
portion of 0.2 (95% CI 0.14-0.27) compared 
to 0.39 (95% CI 0.27-0.51) of NALC-NaOH 
treated aliquots. This difference was statisti-
cally significant (p < 0.001). Contamination 
rates were also lower for aliquots inoculat-
ed into MGIT with a contamination rate of 
0.22 (95% CI 0.16-0.3) using NALC-NaOH 
compared to 0.15 (95% CI 0.1-0.22) using 
OMNIgene•SPUTUM. 

• Using the day 8 condition, 
OMNIgene•SPUTUM-treated aliquots had 
a proportion of 0.2 (95% CI 0.15-0.28) con-
tamination on LJ as compared to 0.31 (95% 
CI 0.23-0.39) using NALC-NaOH treated 
aliquots. Among MGIT aliquots, the propor-
tion of contaminated aliquots was 0.2 (95% 

CI 0.13-0.29) using OMNIgene•SPUTUM 
and 0.18 (0.13-0.26) using NALC-NaOH.

• Using the day 16 condition, 
OMNIgene•SPUTUM-treated aliquots had a 
proportion of contamination of 0.09 (95% CI 
0.02-0.3) with both LJ and MGIT, compared 
to contamination rates of NALC-NaOH 
treated aliquots of 0.6 (95% CI 0.25-0.87) 
using LJ and 0.14 (95% CI 0.04-0.38) with 
MGIT.

4.2.3 Time to culture positivity 

Overall and for all examined conditions, an 
increase in time-to-positivity was noted for 
OMNIgene•SPUTUM-treated aliquots com-
pared to NALC-NaOH treated aliquots. The over-
all time-to-positivity for OMNIgene•SPUTUM-
treated aliquots was 12.86 days (95% CI 
9.73-15.98) compared to 9.95 days (95% CI 
6.47-13.44) for NALC-NaOH treated aliquots, 
a statistically significant difference (p < 0.001). 

4.2.4 Xpert MTB/RIF positivity, 
indeterminate and invalid rates

To determine the impact of OMNIgene•SPUTUM 
on Xpert MTB/RIF results, the proportion of 
aliquots positive by Xpert MTB/RIF and the 
proportion of aliquots with indeterminate or in-
valid results were analyzed. Overall, there was 
no statistically significant difference in propor-
tions of aliquots with positive Xpert MTB/RIF 
results, regardless of processing methodol-
ogy. For OMNIgene•SPUTUM-treated aliquots, 
this corresponded to 0.88 (95% CI 0.85-0.91) 
as compared to 0.89 (95% CI 0.86-0.92) for 
NALC-NaOH-treated aliquots. The positive pro-
portion rates were comparable across all exam-
ined conditions for both OMNIgene•SPUTUM 
and NALC-NaOH. Overall, the proportion of 
Xpert MTB/RIF positive and unsuccessful re-
sults, were similar across the two laboratories. 
Across all examined conditions, the propor-
tions of rifampin-resistant Xpert MTB/RIF were 
similar and not statistically significantly different. 
Xpert Ct-values were almost identical between 
OMNIgene•SPUTUM and NALC-NaOH for all 
probes and across all conditions, with no sig-
nificant trends in either direction.
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4.2.5 OMNIgene•SPUTUM Cost analysis

A comprehensive laboratory-based bot-
tom-up micro-costing comparing decon-
tamination of sputum specimens using the 
OMNIgene•SPUTUM and the routine de-
contamination procedure using NALC-NaOH 
method was conducted by FIND in Ethiopia 
and Peru. A range of unit cost relative to var-
ied workload levels were captured based on the 
Time and Motion (TAM) study using direct ob-
servation method. Using an estimated unit price 
of USD 1.15 per ml of OMNIgene•SPUTUM, 

the study demonstrated that laboratory-based 
decontamination using OMNIgene•SPUTUM 
would be cheaper if average processed sputum 
volumes are less than 1 ml (actual observations 
were made for split specimens with volumes 
of 0.5ml). However, given that the cost of de-
contamination using OMNIgene•SPUTUM de-
pends highly on the patient specimen volume, 
it is likely that the cost per specimen would be 
higher than the NALC-NaOH method in rou-
tine laboratory practice or in scenarios in which 
OMNIgene•SPUTUM would be added at the 
point of collection prior to specimen transport.
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5. Technical Expert Group consensus

The TEG agreed that there was no evidence to 
suggest that ambient conditions result in a sig-
nificant deterioration in downstream diagnostic 
test performance compared to untreated speci-
mens transported under ambient conditions 
for molecular tests. The TEG noted that there 
was no evidence that sample transport prod-
ucts improved the yield of molecular methods 
compared with untreated specimens. However, 
the TEG agreed that there is a need for a trans-
port product to improve recovery of MTB using 
culture-based methods. The limited evidence 
from the FIND conducted study suggests that 
OMNIgene•SPUTUM-treated specimens may 
improve the culture positivity and contamination 
rates for LJ. The effect of OMNIgene•SPUTUM 
on MGIT positivity and contamination rates was 
much smaller and was inconsistent, making in-
terpretation for MGIT difficult. 

There was no evidence to suggest Xpert MTB/
RIF performance was adversely affected by 
treatment with OMNIgene•SPUTUM when 
specimens were treated with the GeneXpert 
sample reagent before loading into the Xpert 
MTB/RIF cartridges. However, it should be 
borne in mind that the addition of both GeneX-
pert sample reagent and OMNIgene•SPUTUM 
to a specimen will have a greater dilutionary ef-
fect than either solution alone. This effect will 
likely have the biggest impact in smear-negative 
or Xpert-negative culture-positive specimens, 
for which there are limited data. One way to 
mitigate the potential increased frequency of 
false-negative results would be to centrifuge 
OMNIgene•SPUTUM treated specimens, and 
resuspend the pellets in GeneXpert sample re-
agent, however, the availability of centrifuges 
in Xpert testing sites is very limited. The TEG 
agreed that in routine practice, sputum speci-
mens treated with OMNIgene•SPUTUM should 
be centrifuged prior to adding the GeneXpert 
sample reagent.

There was limited evidence to suggest that, 
when forming part of a diagnostic strategy in-
volving culture (OMNIgene●SPUTUM) or a rapid 
molecular test (OMNIgene•SPUTUM, PrimStore 
MTM, Geno•Card or FTA Card), the use of 
commercial transport products under ambient 

conditions results in downstream TB test per-
formance comparable to untreated specimens 
transported using refrigeration. Furthermore 
there was little evidence that short-term cold 
storage helped. The TEG agreed that there 
was limited evidence to suggest that commer-
cial transport products improved TB test per-
formance compared to untreated specimens 
transported under ambient conditions for cul-
ture, but no evidence of improved performance 
with molecular tests.

Of the 17 studies evaluated in the systematic 
review, few studies had low risk of bias in every 
domain, which decreased the confidence of the 
TEG in the findings. Only three of the 12 clinical 
studies included a pure comparison between 
untreated and treated strategies

5.1 Products meeting optimal and minimal 
requirements in the TPP

The TEG agreed that OMNIgene•SPUTUM was 
the only product that met most of the minimal 
TPP characteristics, for specimens to undergo 
mycobacterial culture with the ability to undergo 
additional testing on the culture isolate, however, 
more data are needed on product stability and 
cost. In addition, OMNIgene•SPUTUM did not 
meet the optimal performance characteristics 
for the recovery of MTB, the required number of 
steps needed at the health care facility, transport 
stability and training needs. This assessment can 
help inform the optimization of existing products 
and the design of new products.

Of the domains applicable to the other prod-
ucts included in this review (which, unlike 
OMNIgene•SPUTUM, were not designed for use 
with culture), none met the minimal characteris-
tics for transport stability, and only PrimeStore 
MTM and Geno•Card met the minimal char-
acteristics for the health care facility steps and 
training domains. Like OMNIgene•SPUTUM, 
the other products also lacked data in the prod-
uct stability and cost domains. 

The TEG noted that there were very limited 
data available that assessed the performance 
of transport products in testing specimens from 
patients with smear-negative TB or in testing 
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specimens from MDR-TB patients requiring cul-
ture for treatment monitoring. The fragile bacilli 
from treatment monitoring specimens (which 
are also paucibacillary) are likely to even be more 
adversely affected by OMNIgene•SPUTUM but 
further evidence is needed. The TPP is likely to 
be most applicable for the testing of specimens 
from patients with paucibacillary TB such as 
HIV-infected individuals and children especially 
those who are Xpert MTB/RIF negative and thus 
require additional diagnostic evaluations.

5.2 Use of OMNIgene•SPUTUM to replace 
transport under refrigeration

Considering the use of OMNIgene•SPUTUM 
as an alternative to refrigeration for specimen 
transportation for culture, the TEG agreed that 
there was insufficient evidence to demonstrate 
that culture performance significantly improved 
when using this sample transport product. 
When comparing OMNIgene•SPUTUM-treated 
specimens at ambient temperature with re-
frigerated storage the evidence suggested 
that the positivity rates on LJ and MGIT were 
comparable.

Considering the use of OMNIgene•SPUTUM as 
an alternative to refrigeration for XpertMTB/RIF 
testing, the TEG agreed that the performance of 
XpertMTB/RIF testing on OMNIgene•SPUTUM-
treated specimens at ambient temperature 
is equivalent to Xpert MTB/RIF testing on un-
treated specimens with refrigeration. However, 
the TEG also agreed that there was no evidence 
suggesting that refrigeration improved Xpert 
performance over ambient conditions.

5.3 OMNIgene•SPUTUM as an alternative 
for processing specimens for culture

Considering the use of OMNIgene•SPUTUM 
as an alternative to NALC-NaOH for specimen 
processing the TEG found that there was lim-
ited evidence from the FIND evaluation study 
that OMNIgene•SPUTUM-treated specimens 
may achieve lower contamination rates on 
LJ media compared to NALC-NaOH-treated 
specimens. MGIT contamination rates with 
OMNIgene•SPUTUM versus NALC-NaOH were 
comparable at all time points considered. 

There was a consistent effect of increased posi-
tivity on LJ, whereas results were variable and 
inconsistent for the use of OMNIgene•SPUTUM 
on MGIT culture However, an increase in the 
time to culture positivity in MGIT was seen with 
OMNIgene•SPUTUM-treated specimens com-
pared with those treated with NALC-NaOH. 
The TEG agreed that for OMNIgene•SPUTUM-
treated specimens, the increase in time to cul-
ture positivity observed in MGIT may reflect 
an increase in mycobactericidal activity of 
OMNIgene•SPUTUM compared with NALC-
NaOH. The TEG considered that the effect of 
an increase in time to culture positivity may be 
more pronounced in paucibacillary specimens 
(e.g. from HIV-infected individuals and chil-
dren) or specimens collected from patients on 
treatment. 

It was postulated that OMNIgene•SPUTUM 
when used as a specimen decontamination 
reagent (added at the point of collection or in 
the culture facility) may have benefit in mini-
mising the time required to decontaminate 
specimens compared to NALC-NaOH as the 
same strict timing of treatment of specimens 
with NALC-NaOH time does not apply for 
OMNIgene•SPUTUM which could permit larg-
er batches of samples to be processed at the 
same time.

5.4 Use of commercial sample transport 
products for performing molecular tests 

OMNIgene•SPUTUM did not negatively impact 
downstream testing of sputum specimens with 
Xpert MTB/RIF assay across all outcome mea-
sures. There was no effect on Xpert positivity. 
However, one study reported a high error rate 
when OMNIgene•SPUTUM treated specimens 
were directly loaded in to the Xpert cartridge 
without the addition of the GeneXpert sample 
reagent. Under routine conditions, the addition 
of OMNIgene•SPUTUM to sputum specimens 
would require centrifugation and the addition 
of GeneXpert sample reagent to the sediment 
prior to GeneXpert testing. As centrifuges may 
not be available in laboratories where GeneX-
pert is used, OMNIgene•SPUTUM should not 
be added to specimens that will undergo Xpert 
MTB/RIF testing. 
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PrimeStore MTM is mycobactericidal and ren-
ders MTB non-viable and unsuitable for culture. 
The performance of Xpert MTB/RIF was unaf-
fected by treatment with PrimeStore MTM. FTA 
card and Geno•Card do not kill MTB and are 
a possible option to transport specimens for 
testing with WHO recommended molecular 
methods including Xpert and line probe assays. 
However, none of the molecular transport prod-
ucts improved the yield of molecular methods 
compared with untreated specimens. 

5.5 Conclusion

Of the 17 studies identified in the systematic re-
view only three studies had a low risk of bias in 
every domain, which decreased the confidence 
in the findings. Only three of the 12 clinical 
studies included a pure comparison between 
untreated and treated strategies. The limited 
number of a pure “transport product versus no 
product” comparison was a major limitation of 
the available evidence. In the FIND evaluation 
study of OMNIgene•SPUTUM, only smear-pos-
itive remnant sputum specimens were used. 

Smear-negative specimens and specimens 
from patients on treatment were not included. 
The TEG agreed that the greatest benefit for 
the use of a transport product would be in pre-
serving the viability of TB bacilli in paucibacillary 
specimens for culture or to improve the recov-
ery of any viable bacilli in patients requiring cul-
ture for treatment monitoring.

Based on two sets of data (i.e. the systematic re-
view and the FIND conducted evaluation study) 
the TEG concluded that testing strategies using 
commercial transport products did not clearly 
show consistent improvement over conven-
tional culture methods for reducing contamina-
tion or for increasing yield from culture although 
some improvements in reduced contamination 
rates and culture positivity were observed us-
ing LJ media. The need for centrifugation of 
specimens treated with OMNIgene•SPUTUM 
to prevent the dilution effect of having to add an 
additional equal volume of GeneXpert sample 
reagent presents a potential drawback for its 
use with sputum specimens undergoing Xpert 
MTB/RIF testing at peripheral sites where cen-
trifuges are often not available.
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6. Research priorities

The TEG recommended that future studies use 
study designs that allow true “transport product  
versus no product” comparisons and hence 
use the same diagnostic test(s) and transport 
and storage conditions in each strategy. This 
would enable researchers to measure the ef-
fect of “the product” alone. The TEG suggested 
that any future studies include more smear-
negative or Xpert-negative specimens and in-
clude paucibacillary specimens from children 
and HIV-infected individuals or provide other 
evidence that any increase in culture time to 
positivity would not outweigh any benefit of a 
sample transport product. Further evidence for 
the use of OMNIgene•SPUTUM in treatment 
monitoring is needed especially since the bacilli 
from patients on treatment may be more frag-
ile and more likely to be adversely affected by 

OMNIgene•SPUTUM. Future studies should 
also evaluate the compatibility of products with 
other WHO-approved molecular tests such as 
line probe assays. 

Given the need for improved sample transport 
products for culture and the importance of ad-
dressing the remaining knowledge gaps on ef-
fectiveness in paucibacillary specimens and in 
specimens for treatment monitoring, WHO sup-
ports the procurement of OMNIgene•SPUTUM 
for operational research purposes. FIND have 
developed a a study protocol template that 
countries could use for operational research 
which is available at: 

https://www.f inddx.org/wp-content/up-
loads/2017/08/OmniGene-sputum_protocol-
template_15AUG2017.pdf
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