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1 Introduction
1.1 TB Epidemiological and current situation in Nepal
Tuberculosis (TB) remains a major public health problem in Nepal. Globally, an
estimated 10.0 million people fell ill with TB in 2019. There were an estimated 1.2
million TB deaths. Men (aged ≥15 years) accounted for 56% and children (aged <15
years) for 12%. 8.2% were people living with HIV.
In Nepal, an estimated 68,000 fell ill with TB during FY 2076/77 (July 2019 – July 2020).
National Tuberculosis Programme (NTP) registered 27,745 (nearly 54% missing vs the
projection) all forms of TB cases (37% female and 63% male). Out of 27,745 all forms of
TB cases, 27,232 cases were incident TB cases. Out of 27,232 incident TB cases; 14840
(54%) were pulmonary bacteriologically confirmed (PBC) cases, 3766 (14%) were
pulmonary clinically diagnosed (PCD) cases and 8626 (32%) were extra pulmonary TB
cases. Geographically, most people who reported TB were from Terai region (58.7%).
At provincial level, Bagmati Province (24%), Province 2 (21%) and Lumbini province
(20%).
Children comprise 34% of the population but are currently under-diagnosed with TB.
The childhood TB is around 6% while men were nearly 1.7 times more than women
among the reported TB case. Among 27,232 cases notified in 2019/2020, 22% of cases
were reported by the private sector and 19% by community referral.
Based on the National TB prevalence survey report and revised burden estimates,
there was been a 3% decline in annual incidence rates in TB in Nepal but the TB
burden in Nepal is still higher than previously estimated. For 2018, the prevalence
rate was 416.35 per 100,000 population, and the incidence rate was 245.1 per 100,000
population, which was 1.8 times and 1.6 times higher respectively than previously
estimated (National TB Prevalence Survey Report, 2018-19). Mortality rates were also
re-estimated to be 17,000 which was 3.3 times higher than previously estimated.
(Country profile-Nepal, Global TB Report, WHO 2020). However, TB death among
registered TB patients was 1,019 (3%) among 30,464 registered TB cases in FY 2076/77.
Among all new drug-susceptible TB cases (DS-TB) registered in 2018/2019, 89%
of them were treated successfully, with nearly 88% treatment success rates for
Retreatment cases as well. TB-HIV co-infection rate in Nepal is 2.5% (HIV among TB)
and 9.9% (TB among HIV) based on the sentinel survey, 2018. In 2019/20, 51% of TB
patients have been tested for HIV requiring additional efforts to reach the target of
100%. The prevalence of HIV among TB was 0.9% among all tested for HIV, 92% of TB
HIV Co-infected patients enrolled for ART treatment. The annual trend of success rates
1
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at National level for incident TB cases (New and Relapse) is constantly maintained at
around 90%.
During the year, nearly 155,371 Presumptive Cases were examined by microscopy
with nearly 8,442 (5.4% positivity rate) sputum positive cases. Similarly, nearly 47,879
mWRD using Xpert MTB/Rif testing were done (59% among new cases and 67%
among previously treated cases). Out of 47,879 tested, 9,060 MTB cases were detected
and among them 19% (476) had Rif Resistance. In Nepal, the burden of drug-resistant
TB (DR-TB) is also presenting as a key public health issue. Recently in 2019/20, the
burden of DR TB has been revised from nearly 1400 prior estimate with now nearly
2200 incident cases per year and listed by WHO as one of the high burden countries
for DR TB. However, only 517 DR TB cases diagnosed for the year with nearly 68%
cases missed. Out of 517 case diagnosed only 384 (74.2%) were initiated on DR TB
treatment (nearly 25% loss of follow up). The number of DR TB cases being notified
each year has been between 350-450 for few years now and the lack of availability and
access to an early screening of presumptive TB cases with Rapid DST may still be the
main reasons for this stagnation of cases. The estimated proportion of new cases with
rifampicin resistant TB was 2.2% among new cases and 15.4% among retreatment
cases based on the 2011 DRS survey. Despite these difficulties, the treatment success
rates of DR TB has slightly increased to 75% in 2019/20.

1.2 National TB Reference Laboratories and the
Laboratory Network
Currently (2019/20), the NTP operates with a network of 4,955 TB treatment centres, 96
urban health centres, 765 microscopy centres and 72 GeneXpert centres. Treatment
services for drug resistant (DR) TB are being provided through 22 DR- TB treatment
centres and 81 sub-centres. For those DR-TB patients needing inpatient facilities (for
various reasons including access to treatment centres/sub-centres for daily DOT), there
is provision of 7 DR-TB hostels/homes throughout the country, which will be gradually
incorporated into the hospitals and communities. At the central level, there is one
NTRL at NTCC. Culture and drug susceptibility testing services have been provided
by the TB reference laboratories at the National TB Centre (NTC), Bhaktapur, and by
GENETUP (Germany Nepal Tuberculosis Partnership)/NATA (Nepal Anti-Tuberculosis
Association), Kathmandu. NTRL at NTCC is annually certified by supranational
reference laboratory (Institute of Microbiology and Laboratory Medicine, Germany).
Currently, GENETUP is also being certified by SRL Gauting but will be transitioned to
be accredited by NTRL as a part of the lab networking plan. Both labs can carry out
solid and liquid culture and DST for both first- and second-line Anti TB drugs. NTRL is
further in process of testing and getting certification for newer drugs (Bedaquiline,
Delamaind, linezolid) which is expected in Nov 2021.
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There are private sectors also engaged in TB Control program in Nepal with various
facilities. Below Table is to illustrate the share of private sectors have in the TB Control
program
Table 1: TB Diagnostic sites segregated between private and pubic
Private

Public

Total

DOT Centre

4,955

Microscopy Centre

765

GeneXpert site

72

DR Treatment Centre

22

Figure 1: Map of Diagnostic sites for TB
n

n

n

TB Microscopy centers
coverage is throughout the
country.
GeneXpert coverage is
increasing (46 districts), and
the coverage is planned to
be at least one per district.
Additional 3 reference
laboratory with culture
and DST facility is being
established at Province
1, Gandaki and Karnali
province.

1.3 Situation and programmatic management of DR TB in Nepal
Drug-resistant TB (DRTB) has become a great challenge for the NTP and a major public
health concern in Nepal. Innovative approaches and more funding are urgently
needed for the programmatic management of drug resistance TB nationally to
detect and enrol more patients on multi-drug resistant (MDR) TB treatment, and to
improve outcomes. The DR TB services are provided through different sites as shown
in Figure 2.
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Figure 2 DR TB Treatment Sites

Case finding
The National DR TB Treatment Guideline defines three types of MDR-TB (RR TB,
Pre-XDR TB, and XDR TB). Drug resistant forms of TB are detected through GeneXpert,
Culture/DST, and LPA methods in Nepal. In this reporting period, 384 MDR TB cases
were reported to have enrolled in the DR treatment. Where among the total MDR
cases reported, 224 were registered under MDR (SSTR), 84 cases under MDR (LTR), 68
cases under Pre-XDR, and 8 cases were registered under XDR.
Figure 3 shows the burden of MDR TB across the different provinces in this fiscal year
2076/77 (2019/20). In terms of the number of RR/MDR TB patients notified, province
2 and Lumbini Province were found to have equal burden followed by Sudurpaschim
province, Bagmati Province, province 1, and Karnali Province respectively. Similarly, the
burden of Pre-XDR and XDR TB patients was found more at Bagmati Province followed
by Lumbini Province, Province 1, province 2, Gandaki province, and Sudurpaschim
province respectively.
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Number

Figure 3: MDR-TB cases notified by provinces
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1.3.1 Treatment outcome
Figure 4 shows the treatment outcome of the DRTB case registered in NTP. The
Treatment success rate of MDR TB has slightly increased to 75% in this reporting
period from that of the previous year. But there was a fluctuation in the treatment
success rate of MDR TB. The fluctuation in treatment success rate is mainly affected
by the proportion of death as well as the holding of the MDR patients at treatment.
Figure 4: Percentages of Treatment outcomes of MDR TB cases
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Types of DR TB
Treatment Success Rate
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Source: NTPMIS
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Based on revised burden estimates following the National TB prevalence survey
2018-19 and other current epidemiological and related data, the burden estimates for
RR/MDR TB were also revised by WHO and published in the Global TB report for 2020.
From previous yearly estimates of around 1400-5000 cases, the revised estimates
were projected to be around 2200 annual incident DR TB cases. With this projection,
the missing cases for RR/MDR TB are now estimated to be around 68% in FY 2076/77.
(Figure 5) Similarly, NTP has been successful in maintaining the higher treatment
success rates for RR/MDR TB above 75%.
Figure 5: DR TB annual case finding and outcome trend

Source: NTPMIS

The proportion of new cases with multidrug-resistant TB (MDR-TB) was 2.2% among new
cases and 15.4% among retreatment cases based on DRS survey carried out in 2011/12.
Table 2: Five drug resistance surveys were conducted between 1996/1997 and 2011/2012
Findings of the drug resistance surveys conducted in Nepal between 1996 and 2011
Year

6

MDR-TB in new TB patients

MDR-TB in retreatment TB patients

1996/1997

1.1%

Not available

1998/1999

3.7%

12.5%

2001/2002

1.3%

20.5%

2006/2007

2.9%

11.7%

2010/2011

2.2%

15.4%
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The routine surveillance showed a much higher proportion of drug-resistant pattern
among second-line drugs used for the treatment of MDR patients in Nepal. The
resistance to Fluoroquinolones (FLQ), were 35.1%, and resistance of both FLQ and SLI
was 2.3%. (Lab data NTCC and GENETUP- 2019/2020)
Table 3: Result of Second Line DST in Routine Surveillance in 2019/20
DST result
Total No. of MDR/RR cases results available for SLD status

No. of patients
259

Susceptible to SLD (FLQ and SLI)

161 (62.2%)

Resistant to FLQ only

91 (35.1%)

Resistant to SLI only

1 (0.4%)

Resistant to Both (FLQ and SLI)

6 (2.3%)

Drug Resistance patients were provided ambulatory treatment management from
20 DR-TB Treatment Centre and 86 DR-TB Treatment Sub-centres in the country. For
those patients who needed residential care and management due to various reason,
it was provided through 6 DR-TB Hostel, 1 DR-TB Home, 2 DR-TB Referral Centre, and 1
TB Hospital. Regular clinical, radiological, laboratory and instrumental follow- up were
carried by Treatment Centres. Sputum culture follow-up, LPA and DST services were
mainly carried by two National Reference Laboratories by using courier system in the
transportation of sputum samples.

1.3.2 Treatment regimen for DR TB
By the end of FY 209/20, In Nepal, 2 types of treatment regimens are used for the
management of RR/MDR-TB. Both are largely standardized and based on 2019 WHO
consolidated guidelines for the management of DR TB.
Standardized Shorter Treatment Regimen (SSTR) of 9-12 months’ duration, prescribed
for uncomplicated RR/MDR-TB if eligibility criteria are met refer to SSTR regimen. The
regimen contained was with injectables. In the later part of the year, Inj Kanamycin
was replaced by Inj Amikacin. The regimen was 4-6 Am Mfxh Eto Hh Cfz E Z / 5 Mfxh
Cfz E Z
All oral Longer Treatment Regimen (LTR) of 18-20 months’ duration for those not
eligible for SSTR. This was an all-oral regimen containing newer drugs (Bedaquiline and
Delamanid) There are mainly two standardized LR treatment regimens recommended
by the National TB Programme (LR1, LR2) for most of the RR/MDR-TB patients. For
special conditions in rare cases, there are also provisions of other treatment regimens
such as LR3 and LR4. The regimen constituted of:
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LR1  Bdq (6), 18 Lfx, Lzd, Cfz, Z
LR2  Bdq (12),18Lzd, Cfz, Cs,Z
LR3  6 Am, Dlm, Eto, PAS (Cs), Cfz (Mfx/Lfx) – 12 Dlm (6), Eto, PAS (Cs), Cfz, (Mfx/Lfx)
LR 4.1  18 Dlm(12),Cs, Imp/ Clv (10), Eto, PAS, Cfz, Z
LR 4.2  LR 4.2 18 Dlm(12), Imp/Clv (10), Eto, PAS, Cfz, Z
Note: With the newer WHO 2020 recommendation, NTP is in the process of
transitioning to all oral shorter regimens with bedaquiline containing regimens in
days to come.
The last DR survey was carried out in 2011. Since then, the country has moved on
significantly with regards to TB management and DR-TB management. The number of
TB cases has been declining since 2014 despite an estimated increate in TB incidence
and estimation of increasing incidence and number of DR TB cases are in rising too.
Despite achieving treatment success rates of 90% in DS TB and nearly 70% of DR TB,
the rise in cases of TB and DR TB shows that there is significant pool of TB cases and
DR TB cases missed to be diagnosed and treated in the community. In last few years,
the role of Rapid DST using Xpert /MTB Rif testing is increasing but given the limited
number of module s and country capacity, the Rapid DST is not for all presumptive TB
cases. It is prioritised to be used for all retirement cases followed by Smear positive TB
cases and then only for smear-negative but still symptomatic TB cases. On top of this,
despite the algorithm is place the use of Xpert MTB Rif even in the prioritised cases is
of a challenge and not used fully. in 2019/20 59% New cases and 67% of retreatment
cases only had Rapid DST by Xpert MTB/Rif testing. This shows that many new cases
and or retreatment cases that might be drug resistant may not be diagnosed early
leading to continual spread of DR TB in the community. With increasing estimated vs
notified DR TB cases, introduction of regimens with newer drugs and transitioning to
all oral regimen, it’s important for NTP to understand the current situation and drug
resistance pattern for better management and better outcomes.

1.4 Challenges for Survey Implementation
n
n
n
n
n

n

n
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Timely recruitment of HR for the survey (central and field).
Adequate funding assurance for the survey
Data management software development and its use in central and field level.
Achieving required participation rate
Achieving good quality sputum and efficient courier of sputum samples to central
labs
High standards with regards to maintaining contamination rates and functioning
of the central labs.
Possible impact to effective implementation because of COVID
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2 Justification
In Nepal, the aim is to transition to continuous surveillance of at least MDR/RR-TB
by providing rifampicin resistance testing coverage to all high DR-TB risk groups and
at least ≥80% of new bacteriologically confirmed pulmonary TB cases nationally.
The Xpert MTB/RIF-based national diagnostic algorithm for pulmonary TB is rapidly
expanding and it is envisaged that Nepal will meet the minimum coverage and
quality standards for DR-TB surveillance within the next few years. Until the capacity
for a continuous surveillance system is established, however, WHO recommends
conducting anti-tuberculosis drug resistance surveys (DRS) every five years. The last
Nepal DRS was conducted in 2011, and DR-TB estimates are hence likely out-dated
for the purposes of informing policy and practice nationally. The sixth anti-TB drugs
resistance survey aims to provide a sound estimation of the current resistance profile of
pulmonary TB cases in Nepal. The updated estimates will be used to inform treatment
guidelines in views to improving treatment outcomes and contributing to averting
the transmission of resistant strains. The survey will also contribute to strengthening
in-country laboratory capacity, as well as specimen transport and referral systems, all
of which should contribute to speeding up the transition towards a national system
of continuous surveillance of DR-TB.

9
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Overarching
Goal
and
3 Objectives
Among newly registered (new and previously treated) bacteriologically confirmed
pulmonary TB patients in Nepal, to:

3.1 Overarching Goal
Characterize the resistance profile to anti-TB drugs to inform treatment guidelines,
improve treatment outcomes and help avert transmission of resistant TB genotypes.

3.2 Primary Objective
Estimate the prevalence of pulmonary TB patients with MDR/RR-TB.

3.3 Secondary Objectives
n

n

n
n
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Determine the proportion of pulmonary TB patients with resistance to other
first- and second-line anti-TB drugs, including baseline estimates for new and
repurposed drugs (bedaquiline, linezolid, clofazimine, delaminid)
Describe sociodemographic and clinical characteristics of pulmonary TB patients
in Nepal
Investigate possible risk factors for MDR/RR-pulmonary TB
Strengthen in-country laboratory capacity, specimen transport and patient
referral systems in views to speed up transition towards a national system of
continuous surveillance of DR-TB.
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4 Survey Design
The study is a cross-sectional national survey which can be considered an add-on
to routine diagnostic and treatment procedures. The target population is all (newly
registered) new bacteriologically confirmed pulmonary TB cases by either sputum
smear microscopy or Xpert MTB/RIF in the country.
There are 781 functional TB diagnostic centres distributed across 3 terrains, 7
provinces and 776 districts in Nepal, which collectively diagnosed and notified
12,626 new bacteriologically confirmed pulmonary TB cases in 2020. Of the 782 TB
diagnostic centres, 709 are microscopy centres, 57 are mixed microscopy and Xpert
MTB/RIF centres, and 16 offer Xpert MTB/RIF but not microscopy services. All 782
TB diagnostic centres are also health care centres with capacity to register and treat
TB patients. 361/782 facilities had no new bacteriologically confirmed pulmonary
TB cases notified in 2020, after rounding the estimated number down to the lowest
integer1. The remaining 421 facilities notified between 1 and 753 new cases in the
same period.

4.1 Definitions
A “new case” is defined as a newly registered episode of TB in a patient who, in response
to direct questioning, reports never having been treated for TB or reports having
taken anti-TB drugs for less than one month; or, where adequate documentation is
available, for whom there is no evidence of having taken anti-TB drugs for one month
or more.
A “previously treated case” is defined as a newly registered episode of TB in a patient
who, in response to direct questioning, reports having received one month or more
of anti-TB drugs in the past; or, where adequate documentation is available, there is
evidence of having received one month or more of anti-TB drugs.

4.2 Inclusion and Exclusion Criteria
It is a requirement that all presumptive pulmonary TB suspects in all TB diagnostic
facilities partaking in the DRS, undergo sputum smear microscopy and/or Xpert
MTB/RIF for bacteriological confirmation of pulmonary TB, in agreement with the
national diagnostic algorithm. The inclusion and exclusion criteria are as follows:
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4.2.1 Inclusion
All (new and previously treated) pulmonary TB patients bacteriologically confirmed
by sputum smear microscopy1 and/or Xpert MTB/RIF, regardless of age or HIV status
who are diagnosed and registered in the facility are eligible and are included in the
study, regardless of whether they will receive treatment at that facility. This may
also include patients detected through active case-finding initiatives who sputum
samples are only referred for testing in the facility along with those who come to seek
services by themselves.
RR-TB in children can be an indicator of recent transmission of drug-resistant strains
from contacts present in their environment. Children under 15 years old who meet
the admission criteria should therefore be included in surveys subject.

4.2.2 Exclusion
Extra-pulmonary TB patients;
n
Sputum smear negative patients and/or patients that are “MTB not detected” by
Xpert MTB/RIF;
n
Patients who have already received more than seven days of treatment in their
current treatment course.
n
Special settings like diagnostic facilities with regards to prisons, diplomatic
facilities, army/police barracks needing further administrative clearances will not
be excluded.
All patients meeting inclusion criteria are eligible for enrolment into the study. If a
patient is eligible but is not enrolled, the reasons for not enrolling must be noted in
the relevant register during the study (i.e. patient did not consent; patient was lost to
follow-up; patient was unable to produce sputum after several attempts; etc.).
n

4.3 Sample Size
The following formula was used to determine the sample size for new cases, as defined
in WHO’s Guidelines for Surveillance of Drug Resistance in TB (2015):

=

∗ 2 ∗ ∗ (1 − )
2 ∗ ( − 1) + 2 ∗ ∗ (1 − )

1.
A smear positive sputum sample is herein defined as presence of at least one acid fast bacilli [AFB+] in 100
examination fields (Ziehld-Nielssen Stain). A smear positive sputum sample is herein defined as presence of at
least 3 acid fast bacilli [AFB+] in one length of the smear using objective 40 x (Fluorescence microscopy)

12
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Where:
N = total number of new bacteriologically confirmed pulmonary TB cases registered
in 2019 (12,626)2;
z = z-value (from the standard normal distribution) that corresponds to the desired
confidence level for a 95% confidence interval (1.96)
d = absolute precision (0.010)3
p = expected proportion of RR/MDR-TB among new cases in 2019 (0.022)
Given the large number of TB diagnostic facilities in Nepal (>700), a stratified
cluster-based sampling design was chosen over a 100% sampling design. To account
for the cluster-based design (possible correlation between individuals within a cluster)
a design effect of ‘2’ was assumed, thus doubling the sample size. The sample size was
also inflated by 10% to account for anticipated losses.
The final sample size for new bacteriologically confirmed pulmonary TB patients
is 1,724. All previously treated patients will be enrolled opportunistically until the
sample size for new patients is reached in each cluster. Based on 2020 data, where
previously treated patients corresponded to approximately 11% of all bacteriologically
confirmed pulmonary TB cases, we expect that approximately 190 newly registered
previously treated patients will be enrolled into the study. It is hence estimated that
the overall number of patients enrolled into the DRS will be ~ 1,914 (1,724 plus 190).

4.4 Cluster sampling
To attain the desired sample (n~1,724 new cases), 50 clusters of variable size will be
selected, which is the number deemed to be logistically feasible. This strategy was
chosen over a fixed cluster size, given the small caseloads of many facilities across the
country in 2020.
A representative sample was drawn following stratified sampling. The sampling
frame consisted of the list of TB diagnostic centres in the country by district, and the
corresponding number of notified new bacteriologically confirmed pulmonary TB
cases by either sputum smear microscopy or Xpert MTB/RIF in each facility in 2020. The
notification data provided with the sampling frame, was based on the TB laboratory
register (i.e. either the microscopy register or the Xpert MTB/RIF register) at each
2.

3.

Estimated number of new cases, if 89% of bacteriologically confirmed cases by either microscopy
or Xpert MTB/RIF in the 2019 sampling frame (which reports new cases and relapses combined)
are assumed to correspond to new cases. For mixed facilities offering both Xpert MTB/RIF
and microscopy diagnostic services, a conservative caseload was taken for each centre which
corresponded to the maximum number of cases diagnosed by either microscopy or Xpert MTB/
RIF (i.e. whichever was greater), due to the inability to ascertain the number of patients undergoing
both tests (data not available). The resultant number was rounded down to the lower integer, for a
conservative estimate of caseload at each health facility
Relative precision = 45% (0.010/0.022)
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diagnostic site and presented several limitations. First, there being significantly more
TB treatment centres than functional TB diagnostic centres in the country (~4,323 vs
~782) the number of registered TB cases in each diagnostic centre (i.e. based on the
TB treatment register) was lower than the number of cases diagnosed at/notified from
the centre (i.e. based on the TB laboratory register). The later was hence used for the
sampling. Second, the number of pulmonary TB patients that were bacteriologically
confirmed by sputum smear microscopy were not disaggregated by treatment
history. And third, because the TB laboratory register for microscopy and for Xpert
MTB/RIF at each centre are kept separately, the number of patients undergoing both
microscopy and Xpert MTB/RIF examination at the centres offering both diagnostic
tests was not deduplicated. To overcome these limitations, the following assumptions
and corrections where made to estimate the bacteriologically confirmed caseload at
each centre. First, the sampling frame comprised new and relapse cases combined.
Based on 2020 TB notification data, it was assumed that 89% of these bacteriologically
confirmed cases (by either microscopy or Xpert MTB/RIF), were new TB cases. Second,
for mixed facilities offering both Xpert MTB/RIF and microscopy diagnostic services, a
conservative caseload was taken for each centre which corresponded to the maximum
number of cases diagnosed by either microscopy or Xpert MTB/RIF (i.e. whichever was
greater), due to the inability to ascertain the number of patients undergoing both tests.
The sampling strategy consisted of stratifying facilities according to their annual
caseload in 2020 and conducting sampling of facilities within each stratum
independently, following exclusion of centres reporting ≤5 new cases for logistic and
feasibility considerations. Exclusion of these diagnostic centres (n=554), resulted in
exclusion of 4% of the target population (472/12,626 new cases) and was therefore
considered acceptable (i.e. <10% of target population). The first stratum comprised
all diagnostic centres with 6-30 new bacteriologically confirmed pulmonary TB
patients notified in 2020 (n=146 sites), following application of the assumptions and
corrections. The second stratum comprised all facilities with 31-250 cases in 2020 (n
= 73 sites). Finally, the third stratum comprised all facilities with >250 cases in 2020
(n=9). Xpert MTB/RIF diagnostic services were more common among the facilities
with higher 2020 caseloads.
We proportionally allocated the required sample (n=1,720) to each stratum based on
the total stratum caseload and applied an adjustment to the number of patients to be
enrolled in the first and second strata (i.e. small and medium facility caseloads) so that
the enrolment period was ≤ 8 months in each stratum (Annex 1; See “Stratification”
tab). This adjustment consisted in reducing the number of cases to be enrolled in the
stratum comprising facilities with the smallest caseload (6-30) by 100, then adding
these subtracted 100 cases to the stratum comprising facilities with medium caseload
(31-250), for enrolment. This adjustment will be accounted for by applying weights
during the analysis stage.
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Clusters were independently sampled using constant probability without replacement
from each of the two smallest strata (6-30 cases in 2020: 21 clusters; 31-250 cases in
2020: 20 clusters), whereas exhaustive sampling of all 9 facilities was used in largest
stratum (>250 cases in 2020). This therefore totalled 50 clusters. The list of selected
clusters is given in Annex 1. The self-weighted character of this design is ensured by
enrolling all eligible patients presenting consecutively to each facility over the same
time period within each stratum. The intake period was calculated separately for each
stratum using the following formula:
Intake period =
Where:

N

) * 12

N = following selection of clusters in each stratum, sum of the 2020 caseloads across
the selected facilities within the stratum (either n=21, n=20, n=9), following
assumptions and corrections;
n = final sample size allocated to the stratum.
The intake period for each stratum is shown below:
Table 4: The intake period for each stratum

Survey implementation will consist on all facilities commencing the enrolment of
patients at the same time, and for the exact period specified above. All previously
treated patients will be enrolled opportunistically in each centre over the period
allocated to each stratum.
Based on the required sample size and the estimated intake period, it is expected that
samples from 1,724 new plus 190 previously treated patients will be sent to central
TB laboratories for processing. Assuming that 70% of the samples are processed at
NTC (from province 1, Province 2, Bagmati province, Gandaki province and Lumbini
Province) and 30% at Genetup (Karnali Province and Sudur Paschim province), the
number of samples to be processed daily in each laboratory, in additional to regular
testing, will be 7 at NTCC and 3 at GENETUP each day, over the study period 8 months,
which will be well below the upper limit of each laboratory sample processing
capacity, which is set to 20 samples/day for culture/DST and 32 specimens/day for
Xpert MTB/RIF, considering pre-assigned routine tasks and based on availability of xx
MTB/RIF GeneXpert modules for the DRS at each site and xx sample runs a day.
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Sputum collection, storage,
5 transportation and testing
5.1 Overview of the DRS Laboratory Algorithm
A summary of the laboratory algorithm for the Sixth Nepal DRS is given in Figure
8. Briefly, the DRS will involve collecting two sputum samples from eligible
newly registered (new and previously treated) pulmonary TB patients that are
bacteriologically confirmed at peripheral TB diagnostic sites by either sputum smear
microscopy or Xpert MTB/RIF. Samples will then be shipped to one of two central TB
laboratories depending on distance and logistic considerations (i.e. either the NTC or
Genetup). At the central laboratories, samples will be tested using a combination of
laboratory techniques (i.e. microscopy, Xpert MTB/RIF, phenotypic drug susceptibility
testing in liquid media (Mgit) and line probe assay) to confirm the presence of
MTB and to determine the resistance profile to first-line drugs and levofloxacin.
MDR/RR-TB specimens will further be tested to determine the MTB resistance profile
to second-line drugs (including new and repurposed drugs). From each DRS patient,
viable cryopreserved isolates and sediments will be stored as part of the sample
processing algorithm until at least the end of the analysis phase of the DRS. This would
allow undertaking further laboratory investigations in future if appropriate and is
also a measure to help mitigate risks linked to unforeseen negative events during the
processing of DRS samples.

5.2 Patient enrolment and DRS specimen collection at TB
Diagnostic Centres
The DRS will involve enrolling eligible newly registered (new and previously treated)
pulmonary TB patients that are bacteriologically confirmed at selected peripheral
TB diagnostic centres by either sputum smear microscopy or Xpert MTB/RIF, plus
collecting two sputum samples from these patients for further testing at the Central
TB Laboratories (i.e. either the NTC or Genetup).
Enrolment into the DRS will entail obtaining the patient’s written informed
consent/assent to partake in the study if eligible. Two sputum samples (≥3ml and
≤5ml volume each) will then be taken following routine standard procedures. Each
specimen will be collected directly into a 50ml centrifugation tube, previously
identified with a unique barcoded DRS ID, comprising a unique patient ID plus a
sample ID (i.e. either sample “A” or “B”). When possible, one spot and one morning
sample will be obtained from each patient. Where this is not possible, or where there
is a significant chance that the patient may not return to provide the morning sample,
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two spot samples will be collected instead, ensuring ≥1 hour between collection
of samples. The DOTS focal person (or a paramedic, where applicable [See Patient
Flow Scenarios; Box 1]) will then be responsible for interviewing the patient and
cross-checking the medical records to complete the ‘Clinical Information Form’ (Annex
4). The CIF contains a set of questions to allow classification of patients into new or
previously treated. TB diagnostic centres partaking in the survey will be provided with
all requirements for triple layer packaging. Once the patient is enrolled, the assigned
barcode label with the unique DRS ID will be placed in the “TB Diagnostic Centre DRS
Register” (Section 6.1,Annex 2 ). The laboratory technician, in coordination with the
DOTS focal person, will arrange shipment of DRS specimens and forms to the central
laboratory (i.e. either NTC or GENETUP) as soon as possible, and will complete a
“DRS Shipment Register” for the record in the process (Section 6.1; Annex 5). If the
immediate shipment is not possible the sample will be stored at 2 to 8 refrigerator.
Completing the “DRS Shipment Register” will comprise noting the DRS ID for patients
from whom samples are included in the shipment, by attaching a pre-assigned DRS
ID barcoded label in the form. All patients enrolled into the DRS will be offered an
HIV test. The latest HIV test result may be used if testing of the patient at the time
of enrolment is not feasible (i.e. unforeseen stock out), provided that the latest HIV
test result is ≤6 months from the time of enrolment. HIV, sputum smear microscopy
and/or Xpert MTB/RIF test results, will be noted in the “Clinical Information Form” for
easy reference. Sputum smear microscopy results ,and if available GeneXpert result,
will be noted. Sample shipment should not be held up by the HIV test. DRS data entry
clerks in the central operational team can follow-up on missing test results by phone,
once the “Clinical Information Form” has been received centrally.
To minimise the chance of missing eligible patients from enrolment, the national
pulmonary TB diagnostic algorithm (Figure 6) and the patient referral flow within
the Nepalese Health Care System, must be taken into consideration. Briefly, patients
may undergo microscopy and/or Xpert MTB/RIF examination for bacteriological
confirmation of TB ((Figure 6), and patients may be referred to off-site facilities (i.e.
outside the cluster) to complete the diagnosis of TB. Likewise, patients may not
present themselves for bacteriological confirmation of pulmonary TB and have
samples referred instead. Box 1 presents four possible patient flow scenarios and
summarises the steps that must be taken in each scenario to ensure no eligible
patients are lost to follow-up and missed from enrolment. In all cases the DOTS focal
person will be responsible and accountable for patient enrolment. She/he will work
in coordination with the TB laboratory technician/s and the paramedic responsible
for specimen transportation from distant health care facilities where applicable. The
DOTs focal person will hence oversee all activities in the cluster to ensure no patients
are missed. In addition, all patients eligible for bacteriological diagnosis of pulmonary
TB, including those directly referred off-site for Xpert MTB/RIF, must recorded in the
TB laboratory register of the cluster. The TB laboratory register will hence contain
17
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the master list of patients that are being considered for enrolment, subject to test
results and bacteriological confirmation of TB, and will be pivotal to monitor potential
under-enrolment and non-consecutive enrolment at each cluster. Finally, patients will
be enrolled at the earliest possible opportunity. DRS specimen collection will involve
colleting
following bacteriological
N a t i o N a ltwo
t u b e newly
r c u l o s i sproduced,
M a N a g e M e Nfresh
t g u i dsputum
e l i N e s 2 0 1samples
9
confirmation of pulmonary TB.
Figure
6: National Pulmonary TB Diagnostic Algorithm in Nepal
FiGURE 5.1: Diagnosis and Treatment Algorithm (New Cases)
Persons to be evaluated for TB (adults and children) with:
• Signs and symptoms suggestive of TB:
o cough for 2 weeks or more
o coughing sputum with or without blood
o Fever (evening rise/low grade) and night sweats
o loss of appetite and unintentional weight loss
• Household contact (Symptomatic) of bacteriologically confirmed TB
• Chest X-ray suggestive of any lung field abnormality
Persons being evaluated for extrapulmonary TB

Priority for diagnosis and rapid DST among new
cases :
PlHiV, children, Symptomatic contacts of PBc
and Dr case, eP samples (cSF, lymph node and
another tissue specimen), health care workers,
people living in enclosed space (Slum, prison, iDP
etc.), immuno-compromised (patient under long
term steroid therapy, cancer, Diabetic).

Presumptive TB cases, those who do not
have access to Xper mTB/rif test

collect 2 sputum samples (Spot-Spot 1 hour
apart- supervised collection of sputum), if
not feasible (spot and morning sample)

all Priority cases and *other presumptive cases
who have access to Xpert will receive Xpert MTB/
rif testing as initial diagnostic test
Smear Negative

Xpert MTB/rif
Testing – 1 sample

highly
suggestiveclinical or X-ray

others: consider
the alternative
diagnosis

Smear Positive
(one or both
samples)

Treat with the
first-line regimen.
initiate Xpert MTB/
rif test and manage
based on the result.

Manage as mentioned
in the interpretation of
Xpert MTB/rif results

*Wherever possible access to GeneXpert, the initial diagnostic can be GeneXpert for all presumptive cases.
Sputum microscopy should be done for all diagnosed TB cases for monitoring purpose and where there is no
access to Xpert MTB/Rif Test .
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Box 1. Patient Enrolment Workflow for the Range of
Patient Referral Contexts
Scenario 1 – Patient is Referred for Microscopy and/or Xpert MTB/RIF on site: A
presumptive pulmonary TB patient will approach the diagnostic centre and will
have initial probing by a health care worker. If the patient is then referred for
microscopy and/or MTB/RIF Xpert confirmation of TB on-site, the patient will be
noted in the TB laboratory register (either that for MTB/RIF Xpert, microscopy or
both), asked to provide samples for initial diagnosis and asked to return to collect
the results report. At the time of collecting the report he/she will be referred
to the on-site DOTS focal person for eligibility assessment and enrolment if
pulmonary TB is bacteriologically confirmed.
Scenario 2 – Active Surveillance and Referral from Private Sector: All presumptive
pulmonary TB patients identified through active surveillance or referred to the
facility for bacteriological confirmation of TB by private practitioners without
sample transportation arrangements, are consistently referred to the facility in
person for diagnosis of TB. These patients skip the initial probing by a health
care worker and are referred to the laboratory (either Xpert or Microscopy or
both) directly. These patients will be noted in the TB laboratory register (either
that for MTB/RIF Xpert, microscopy or both), asked to provide samples for
initial diagnosis and asked to return to collect the results report. At the time
of collecting the report he/she will be referred to the on-site DOTS focal person
for eligibility assessment and enrolment if pulmonary TB is bacteriologically
confirmed as outlined in Scenario 1 above.
Scenario 3 – Patients not Presenting in Person to the Diagnostic Facility: In
districts with sample transportation arrangements in place, patients from distant
health care facilities typically do not present themselves to the diagnostic centre
for diagnosis. Instead, samples are transported to the centre for examination by
a paramedic, and the details of the patient submitting the samples are noted in
the TB laboratory Register (either that for MTB/RIF Xpert, microscopy or both).
Each diagnostic centre is assigned one TB-trained paramedic who is in turn
responsible for linkage with several distant healthcare facilities. The paramedic
rotates on weekly assigned days between the distant health facilities and the
diagnostic centre. As soon as test results are issued, and as soon as the paramedic
presents to collect these, the laboratory person will refer the paramedic to the
DOTS focal person. The later will cross-check eligibility criteria for the patient
and will provide the paramedic with an enrolment pack (consisting of barcoded
specimen collection tubes, assent/consent form, CIF form plus an HIV test kit)
to proceed with the collection of DRS specimens and the enrolment of the
patient at the distant health care facility. The DOTS focal person will ultimately
be responsible for ensuring that all eligible patients are enrolled remotely or
referred to the facility for enrolment where feasible.
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Scenario 4- Patients are Referred to An Off-Site Diagnostic Facility for Xpert
MTB/RIF: In cases where patients are referred from the microscopy facility to an
off-site GeneXpert laboratory for diagnosis, two scenarios are possible. If the
patient is first referred for microscopy, the laboratory technician will record the
microscopy examination in the TB Laboratory Register and will also record that
the patient is waiting for MTB/RIF Xpert test results. If the patient is referred by
the health care worker directly for external MTB/RIF Xpert testing, the health
care worker will be required as per DRS protocol to first refer the patient to the
local microscopy laboratory so that the patient’s details can also be noted in the
TB Laboratory register of the cluster. In the register, the laboratory technician
will note that the patient is waiting for MTB/RIF Xpert test results. The DOTS focal
person will be kept informed always and will be responsible for following-up on
MTB/RIF Xpert results from patients referred off-site, and for ensuring that the
patient returns to the facility for enrolment.
In all scenarios, the DOTS focal person is required to regularly check the cluster’s
TB laboratory Register/s for accuracy and completeness, and to follow-up on
patients’ tests results and enrolment. He/she will be responsible to record
all patients enrolled into the DRS in the “TB Diagnostic Centre DRS Register”
(using barcode labels), and to also record the reasons why any bacteriologically
confirmed TB patient was not enrolled into the DRS (i.e. unable to produce
sputum, lost to follow-up, no consent, other).

5.3 Processing and Testing of samples at the National
Tuberculosis Control Centre and the GENETUP (Central)
Laboratories
Each central laboratory will receive two sputum samples from each patient enrolled
at selected clusters, alongside relevant DRS paper forms. Among these, the Clinical
Information Form (Annex 4) will contain the initial (peripheral) Xpert MTB/RIF or smear
microscopy examination result. The study patients will be stratified to two different
diagnostic paths according to this data (Figure 7).
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Figure 7: Stratification of DRS samples to diagnostic path

If Xpert MTB/RIF was already conducted at peripheral diagnostic sites as informed by
CIF, the test will not be repeated at the assigned central laboratory and the processing
of DRS specimens will follow the “Diagnostic Path 1” (Figure 8). When only smear
microscopy results are reported from the study sites, Xpert MTB/RIF will be performed
by the central laboratory and processing of samples will follow the “Diagnostic Path
2” (Figure 8). “Diagnostic Path 2”, will also be followed when the Xpert MTB/RIF
result is available from the peripheral TB diagnostic site, but rifampicin resistance is
indeterminate.
Both paths will start equally. The central laboratories will receive the two samples per
patient. Following NALC-NaOH decontamination and centrifugation, the sediment
will be reconstituted with 1.0 ml of phosphate-buffer. Two LJ slant per sample will
be inoculated with 200 µl of reconstituted sediment and one loop full reconstituted
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sediment will be streaked on slides, fixed and stained for smear microscopy.
Inoculation in Solid media shall take place immediately on arrival and latest 72 hours
after sample collection (i.e. ≤3 days). 500µl of sediment from one sputum sample will
be applied to Xpert MTB/RIF according to path 2 as soon as possible. The remaining
each sediments will be transferred into a screw cap 1.5 ml vial, labelled and frozen at
-80°C for storage.
After the Xpert MTB/RIF, path 1 and 2 remain again identical and it will be processed
for LJ culture on double batch. The positive culture from all samples, will be tested
by MPT 64 for identification of MTBC. If MPT 64 is negative the sample will not be
further processed. If culture is contaminated the stored sample is reprocessed on
LJ media. If MTBC is detected FL LPA (rifampicin [Rif ] and isoniazid [Inh]) and pDST
on MGIT (Rif , Inh, plus pDST of levofloxacin (Lfx)) will be performed. If rifampicin
resistance is detected by any test (i.e. either Xpert MTB/RIF [at the peripheral or the
central laboratory], LPA and/or pDST), the positive culture will further be used for
DST of the second-line (SL) drugs moxifloxacin [Mfx] (in the concentrations 0.25 and
1.0 mg/L), amikacin [Amk], bedaquiline [Bdq], clofazimine [Cfz], delaminid [Dlm], and
linezolid [Lzd]. Furthermore, a second-line LPA (Genotype MTBDRsl, HAIN-Bruker)
will be performed from the Rif-resistant isolate to test for genotypic resistance to
fluoroquinolones [FQs] and second line injectables [2LIs].
Mycobacteria isolates not matter whether MTBC or NTM, from all positive cultures
(i.e. at least two isolates per patient) will be stored frozen on Trypton soya broth(??) at
-80°C in the deep-freezer. These frozen isolates will be used for later re-testing in cases
of discrepancies. Stored sediments and isolates will also be kept as a back-up in case
further tests are needed at the end of the study period.
Detailed SOPs will be prepared by NTRL, NTCC for each laboratory procedure with
support from SRL Gauting.
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Figure 8: DRS Laboratory Algorithm at National Tuberculosis Centre and Genetup
(Central) Laboratories
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5.4 Quality Assurance of laboratory procedures at National
Tuberculosis Centre and Genetup (Central) Laboratories
Prior to the DRS, the SRL will assess the quality of culture, pDST and LPA by on-site
laboratory and external quality assessment (EQA) of all procedures including DST of
the newer drugs Bdq and Dlm. Internal quality controls (IQC) shall be performed for all
drug solutions, media and methods used. The SRL partner will review the respective
SOPs, provide refresher trainings on IQC and continuously monitor the IQC results.
Three levels of external quality control (EQC) shall be performed at the end of the
study period: For the first level EQC, each isolate which produced discrepant results
of LPA and pDST and all unexpected resistances shall be re-tested by the respective
other Nepalese Central laboratory. The most important constellations of potential
discrepancies, their interpretation and resultant actions are listed in Table 5. All
resistances toward bedaquiline, clofazimine, linezolid and delaminid are considered
“unexpected”.
Table 5: Most important discrepancies expected to be observed during the DRS and
their interpretation and actions

On the second EQC level, randomly taken 10% of all rifampicin susceptible isolates and
all rifampicin resistant isolates of each laboratory shall be re-tested by the respective
other Nepalese Central laboratory (Table 6).
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Table 6: Approximate numbers expected for re-testing for second level EQC
(estimates according to National TB Report 2018)
Category

Specification

Expected for DRS (n=2000)

Group 1

Rifampicin resistant MTB isolates

200

Group 2

Rifampicin susceptible MTB isolates

1800

For third level EQC the following isolates shall be sent to Gauting SRL for final
investigations:
n
n
n

Isolates for which the discrepancies of the first level EQC cannot be locally solved;
Isolates with unexpected resistances which are not locally confirmed,
Isolates which produced discrepancies between the local DST-laboratories in
pDST (Table 7).

Table 7: Typical constellations of discrepancies between the two local laboratories
and actions to be taken

5.5 Technical assistance by Gauting SRL (Germany)
Before the start of the survey the SRL partner shall provide technical assistance (TA) with:
n
n
n
n
n

The readiness-assessment of the DST-laboratories,
The implementation of Bdq and Dlm DST,
The EQA of the DST-laboratories,
The implementation of internal quality controls
The development and implementation of sops and quality management
procedures.
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During the analytic phase of the survey, the SRL partner shall provide TA with
n
n
n
n
n

Supervision of the DRS progress,
Continuous monitoring of iqcs,
Regular monitoring visits,
Troubleshooting and problem solving,
Background advisor for the interpretation of difficult diagnostic constellations.

During the post-analytic phase, the SRL partner shall provide TA with
n
n
n

Third level EQC,
The estimation of the final DST error rate for each drug,
Final data interpretation and analysis.

In brief, the SRL Gauting will also provide technical assistance with the planning,
monitoring and supervision of all the laboratory components of the DRS. Activities
will include in-country visits to undertake a readiness assessment of the Central
Laboratories (NTC and Genetup) and to supervise and monitor their activities
during the DRS patient intake period. The SRL will help develop standard operation
procedures (SOPs) for sample collection and transportation, sample processing,
internal and external quality control measures for all laboratory procedures, for the
preparation, storage and quality control of drug tests solutions and all laboratory
procedures and equipment used for the DRS. The SRL will also help develop SOPs for
the storage / deep-freezing of samples and isolates, as well as for the biosafe packing
and shipping of MTB bacteria. Finally, the SRL partner will provide technical guidance
to Central laboratories and assist in addressing any technical issues that arise during
the survey.
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Capture, tracking and
6 management (CTM)of sputum
sample and data
6.1 CTM at health facilities
The process of enrolling patients and shipping samples for the DRS, will involve
completing a series of forms and registers and identifying patients and samples
appropriately. TB Diagnostic centres will receive, for each patient to be enrolled
on-site, a zip lock bag containing all sputum containers and forms required to enrol
the patient into the study (i.e. Two 50ml centrifugation tubes for sputum collection
a-priory identified with a barcode label (DRS ID A & DRS ID B); the corresponding
barcoded consent/assent form (Annex 3) and Clinical Information Form (Annex 4);
matching barcoded stickers for the “TB Diagnostic Centre DRS Register” (Annex 2)
and the “DRS Shipment Register” (Annex 5). The DRS ID barcode for each patient will
comprise a unique 3-character code to identify the district geolocation for the cluster,
a three-digit code for the cluster ID (i.e. TB diagnostic Centre), plus a two-digit serial
number to identify each patient within each cluster. For example, patients enrolled in
Pipara Hospital (cluster ID: 438; Kapil district [KAP]) would be identified as KAP/438/01;
KAP/438/02…. Sputum samples from each patient would be identified with the
patient’s DRS ID plus either ‘A’ or ‘B’ (e.g. KAP/438/01/A and KAP/438/01/B). Surplus
enrolment packs will be provided to each cluster to ensure no stock-out during the
enrolment period.
The following forms and registers will be completed at cluster sites:
TB Laboratory Register (Annex 6): For each cluster, the “master list” of patients
potentially eligible for enrolment into the DRS is the list of patients undergoing
diagnostic sputum smear microscopy and/or Xpert MTB/RIF on-site or off-site
following referral to an external laboratory - (See Box 1). The DOTS Focal person
in coordination with the laboratory technician/s, health care practitioner/s and
paramedic/s, must ensure that all patients in the cluster referred for bacteriological
confirmation of TB are recorded in this register, so that patients can be followed-up
for test results, and enrolled if applicable.
TB Diagnostic Centre DRS Register (Annex 2): Each cluster will keep a DRS register
to facilitate tracking whether and what patients are eligible for enrolment and
have ultimately been enrolled into the DRS. To this end, the register will comprise
the complete list of pulmonary TB patients in the cluster that are bacteriologically
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confirmed by sputum smear microscopy or Xpert MTB/RIF (on-site or off-site). The
list should contain newly diagnosed patients only (i.e. excluding follow-up cases).
The register will collate microscopy and Xpert MTB/RIF test results and test dates,
tick boxes to confirm that results have been shared with central teams and have
been recorded in the CIF form, plus a column to attach the unique DRS ID barcode
label assigned to each enrolled patient. In cases where a patient is not enrolled, the
reasons for no enrolment should be noted in this column instead (e.g. “not eligible
based on tests results”; “eligible but patient did not consent”; “eligible but patient was
lost-to-follow-up”; etc.). The register will contain additional columns to note the date
of enrolment and the date when samples and forms from each patient where shipped
to the assigned Central Laboratory.
Informed Written Consent/Assent Form (Annex xx): The form will be pre-labelled
with the DRS ID barcode and will contain the patient’s details (name; surname;
contact details; DOB or age; sex; etc.) and a space for signature or finger print of the
consented/assented patient or the parent/guardian where applicable. The original
form will be shipped to the assigned central laboratory along with the DRS samples.
Clinical Information Form (Annex 4): The main objective of the clinical information
form is to correctly identify any past TB treatment of the patient. The form will consist
of several categories of information including: (1) identification of the patient and the
facility; (2) patient details including age, sex, HIV status or other relevant information;
(3) initial diagnostic test results (i.e. microscopy or Xpert MTB/RIF); (4) documented
data on history of previous treatment for TB; (5) a final decision on history of previous
treatment for TB.
DRS Shipment Register (Annex 5): A shipment register will be prepared with
each shipment of DRS samples and forms to the assigned Central Laboratory. The
information recorded in the register will comprise (but may not be limited to): the
name of the person in charge of preparing the samples for shipment, the date of
the shipment, the ID of the samples shipped, and tick boxes to check whether/what
relevant forms have been checked for accuracy and completeness and included in
the shipment to the assigned Central Laboratory. The name and phone number of
the person in charge of transport (i.e. collecting the samples for shipment) may also
be noted.
DRS forms containing patient identifiers (i.e. Clinical Information Form, assent/consent
form), will be kept in a secured locked cabinet at NTC and may be destroyed at the
end of the study to adhere to confidentiality principles.
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6.2 CTM at Central TB Laboratories
Central laboratories (NTC, Genetup) will record all sample processing steps, specimen
storage steps and test results in the “Central Laboratory DRS Register” (Annex 6). The
register will record when samples are received and processed and when results are
communicated back to TB diagnostic centres to allow calculation of key turn-around
times (TATs) for quality assurance and monitoring purposes.

6.3 CTM at Supra National Reference Laboratory
The isolates for which the discrepancy on result is not solved with in National
Laboratories will be sent to SRL Gauting. IATA guideline for transport of infectious
substance is fallowed during the transportation of isolates with proper triple layer
packaging.
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Transport of Specimens
7 and Study Logistics
7.1 Transport of Samples from TB Diagnostic Centres to
Central TB Laboratories (NTCC & GENETUP)
TB diagnostic centres partaking in the study will be provided with packaging material
for sputum sample transportation. The two DRS specimens from each enrolled patient
will be transported in cool boxes with ice packs to the assigned central laboratory
using triple packaging. For triple packaging, each sputum container will be wrapped
individually in cotton wool or other similar material (e.g. absorbent paper) and placed
in an individual zip lock plastic bag; specimens from the same patient will then be
placed together in a second zip lock bag, before placing the package/s in a cool box
ready for shipment. In addition, individual sample tubes may be further secured with
parafilm as appropriate.
Samples will be kept at 40C (i.e. in the fridge) until placed in a cool box and transported
by road to the assigned “provincial collection site” (PCS). A dedicated supervisor will
be allocated to ensure that samples are transported to the PCS as soon as available
and to ensure that there is daily shipment arranged from PCSs to assigned central
laboratories. The frequency of shipments will be that which ensures that the TAT from
sample collection to processing at central laboratories is ≤3 days.
The following forms will be shipped to the assigned central laboratory alongside the
corresponding samples:
Consent/assent form (Annex 3)
n
Clinical Information form (Annex 4)
n
DRS Shipment Register (Annex 5)
DRS forms will be placed in their own plastic envelope inside the cool box, ensuring
adequate protection from sample leakage.
n

Rapid and continued communication between cluster sites, supervisors and central
teams will facilitate timely sample transport, data clarifications, and feedback of results.

7.2 Transport of Specimens from Central TB Laboratories to
Gauting SRL
The culture isolate is stored in skimmed milk at -70 c. The isolates of less than 56 days
are preferred for storage if possible. The isolates is categorised as infectious substance
category A and transported as per IATA guideline with proper triple Layer Packaging.
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8 Data Management & Analysis
8.1 Data management
A web-based data management system will be designed for the DRS by NTC using
Java platform and MySQL open source database. This platform has already been
used by NTC to design the database for the recent National TB Prevalence Survey.
The platform also allows for configuration of double data entry, cross-validation
checks and reporting dashboards, required to optimise quality assurance and data
management activities.
The database will allow electronic capture of all relevant fields in the DRS forms and
registers. A database dictionary will be prepared in advance to inform the design of
the electronic data capture system.
The database dashboard will be available from desktops at the central laboratories
(i.e. NTC and Genetup) to facilitate entry of laboratory records from the Central
Laboratory DRS Register, and at designated NTC office computers for field data
entry, data management and reporting activities. The project will identify a database
manager and two part-time NTC-based data entry clerks who will be responsible
for entry of data from Clinical Information Forms and DRS Shipment Registers. The
results from patient re-interviews during monitoring visits, will also be entered in
the DRS database. Re-interview data will not overwrite the original results. Instead,
these will be kept in a separate database table for quality assurance purposes. Xpert
MTB/RIF results from Central laboratories will be imported automatically into the
DRS database from GeneXpert. The database will be kept up to date, and records
will be entered as soon as available in real or near-real time. The DRS database will
be backed-up regularly and back-up copies will not overwrite previous copies (i.e. a
system of version control with storage of old copies will be used instead).
For the electronic capture of Clinical Information Forms and DRS Shipment Registers,
a daily double-entry system with regular cross-validation checks will be established
to ensure that inconsistencies are identified and dealt with as soon as possible and to
facilitate cross-tabulation of data based on cross-validated entries. The NTC data entry
clerks will strive to conduct double data entry real or near-real time as outlined above.
The database manager will run cross-validation checks regularly (e.g. at least twice
a week) and will run missing data reports at least once a week to facilitate recapture
of missing records (e.g. by contacting clusters to retrieve missing information as
appropriate).

31

P R O T O C O L O F N AT I O N A L A N T I - T U B E R C U LO S I S D R U G S R E S I S TA N C E S U R V E Y I N N E PA L

The DRS database will not contain patient identifiers other than the DRS ID. At the end of
the DRS, the pseudo-anonymised database may be fully anonymised by destroying the
link between the unique DRS ID and patient identifiers (i.e. paper forms and registers).
During the DRS enrolment period, the database manager with support from the
coordinator will regularly produce (preliminary) reports of cross-tabulated data to
monitor the quality and progress of the DRS, and to inform decision making in regular
meetings. At the end of the study, the final analysis will be conducted with technical
assistance from WHO HQ. Briefly, percentage resistance will be estimated among new
and previously treated patients using statistical models that account for the cluster
design and following multiple imputation of missing values if/where appropriate. The
overall data rights of the survey will be with NTCC and hard copies and electronic
version will be stored for next 5 years securely at central server at NTCC and with
survey Coordinator and Principle Investigator.

8.2 Data analysis
Data analysis will be done by NTCC, survey team and will be supported primarily by
WHO, SRL Gauting.
A flowchart showing the outcomes of all the eligible patients enrolled in the study will
be developed. The flowchart should be disaggregated by patient treatment history
and will contain;
n

n

n

Number of patients enrolled; number of patients for whom samples were not
available for further testing (for example lost samples)
Number of patients for whom further testing was performed but results were not
available (for example contaminated samples)
Number of patients with final DST results. The following analyses of drug resistance
will be conducted:

Analysis of patient intake.
Table comparing the number of patients included from each site with the expected
number based on the sampling method, disaggregated by treatment history, for
assessment of the extent of missing data.

Analysis of missing value patterns.
DST results may be missing for a variety of reasons, including lost samples,
contaminated samples, negative results for M. tuberculosis by molecular methods
or culture, or insufficient culture growth for susceptibility testing. The percentage of
enrolled bacteriologically confirmed patients for whom data on drug resistance to
rifampicin and/or isoniazid is missing will be summarized by age group, sex, treatment
history and site.
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Analysis of drug resistance patterns.
Tables describing the prevalence of resistance, and associated confidence intervals,
to individual drugs and to different combinations of drugs for new and previously
treated cases will be developed. Statistical methods such as multiple imputation will
be used to reduce the risk of bias.

Analysis of determinants of resistance.
Depending on sociodemographic and clinical data collected, further comparisons
based on sex, age groups, HIV will be done. STATA 16 will be used analyse drug
resistance data.

Multiple imputation (MI) of missing data
MI may reduce bias compared to an analysis based on only those patients for whom a
DST result is available. In surveys, data are likely to be “missing at random” (MAR). For
MAR data, multiple imputation of missing values will be performed, and the results
compared with a non-imputed analysis. In general, we can be confident of obtaining
an unbiased estimate of the prevalence of drug resistance among bacteriologically
confirmed pulmonary TB cases by assuring certain conditions like; (i) The percentage
of patients with missing data is low, (ii) The data are MAR. (iii) Appropriate imputation
models are used and (iv) The data from imputed datasets are combined in an
appropriate way. 95% confidence intervals will be calculated to account for the
uncertainty introduced by the imputation, Imputation will only be performed for
the primary outcome of RR-TB, for which possible predictors are better understood.
Imputation may also be conducted for other drugs, subject to the proportion and
patterns of the missing data within the dataset based on meaningful potential
predictors.

Sampling design effects on standard errors
This intra-cluster correlation (equivalent to inter-cluster variation) will be accounted
for by inflating standard errors (and therefore widening the confidence intervals)
around the estimated proportion of rifampicin resistance.

Sampling weights
The clusters were independently sampled using constant probability without
replacement from each of the two strata (11-50 cases, 51-340 cases) and whereas
exhaustive sampling of all 10 facilities was used in largest stratum (>340 cases),
totalling to 50 clusters. Hence, this is a self-weighted character of this design is
ensured by enrolling all eligible patients presenting consecutively to each facility over
the same time period within each stratum.
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9 Training and Pilot
9.1 Training
Training focal point in coordination with the working core team (WC) will conduct
1. Central level training
A. Training for the Central Labs by SRL for all central laboratory processes.
B. Training for the central labs for data management by central data manager.
n
data entry, validation and analysis;
C. Survey supervision, monitoring and communication strategy; and
2. Field level training
A. Training of outsource agency core staffs including liaison officers and field team
leads on entire field operation process including, supervision, monitoring,
communication strategy, quality assurance and data management.
B. Training of DOTS focal person and lab focal person at cluster sites for interview,
screening and data collection by outsource agency field team leads
C. Training of outreach workers for interview, screening and data collection for
collection including sputum collection, storage, labelling and transport up to
cluster site by field team leads together with DOTS focal person at each cluster
D. Training to sputum transporters form cluster site to the central labs by
outsource agency central team in coordination with central lab team.
E. Training on data analysis and report write up to the central team by SRL
Gauting and external TA.

9.2 Pretesting and piloting
2 sites, similar to the ones defined as the cluster will be chosen for piloting. Piloting
will include the full process following training of all key stakeholders that would be
engaged in the survey.
1st site Cluster (MC or GX or both) with mechanism where sputum would be
transported in the lab for testing. This will give valuable information on outreach
worker’s orientation needs who will be screening, taking interviews as well as
collection sputum samples in the community.
2nd site  cluster (MC or GX or both) where patient themselves come to seek medical
care, which will give additional support of the regular screening process. Different
scenarios as mentioned in Box 1 can be tested at these sites.
Post piloting revision of the protocol and SOPs will be done where necessary and
endorsed. Post-piloting re-orientation will also be organized based on the need.
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10 Ethical Considerations
Ethical clearance will be obtained from the Nepal Health Research Council (NHRC)
once the document is endorsed from the steering committee.

10.1 Informed Consent
Informed consent will be obtained from all participants before they take part in the
survey.
The consent form will include the following:
n

n

n

Information about the objectives of the survey, its detail process, expected roles
of participants and the type of data to be collected from the individual.
Written signature will be obtained, and where not possible, a thumb print will be
taken.
With regards to vulnerable groups (minors aged below 18 years old, and the
disabled) consent will be taken from guardians (father, mother, accompanying or
near relatives).

10.2 Confidentiality
Confidentiality will be maintained throughout the study. The data collected in the
field operation will be stored in cluster site under the responsibility of the identified
DOT focal person. Data will be then transferred to the central server in in sealed pack
form in the papers. The data then received in the central data management unit will
be maintained and stored in the central server by the designated data personnel. The
central database server and the database software will be password protected and
will be administered by these data personnel. The main central server will be located
at NTC, whereas, the backup servers (2 backup servers) will be located one at the NTC
training building and another at NITC, all of which will be password protected. All
the paper-based information will be re-entered electronically and both forms will be
stored as a back-up of possible loss if any. Information in hard copy will be kept in a
locked cupboard at the DR survey unit with access to survey data management team
and concerned people of the study only.
The data of this survey will be important till the next survey is carried out as well.
Though the next survey is yet to be planned, it should be conducted within 5 years’
time. This is why the data of this survey will be stored electronically in the servers for
the next 5 years or till the next survey is completed, the access to which will be with
the Director of NTC and survey coordinator for future purposes xxx).
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10.3 Reporting, feedback and referral and management
Reporitng will be done in two phases, one when there is immediate result of Xpert
MTB Rif testing and if Rifampicing resistance status is confirmed for initiation into
1st line regimen or if resistant into the Drug resistant regimen (based on the national
algorithm). Once the final report is obtained, the full set of information will be sent
back for change in regimen (if needed) and for further management as per national
algorithm. The information will be sent from data section in center to outsource agency
and through them to the DOT focal person and through them to the participants.
Once reports are received, DOTS focal person of the cluster will follow up with the
patient and link them (manage at the same center or refer) to care as per the national
algorithm.

10.4 Benefit and risk for participants
The study is an extension of the regular diagnositic processes with regards to
screening and management of Drug-resistence. There are no direct cash/kind
incentive provided to the participants , but the result of the study will help them
to be diagnosed properly, hence eabling them to be initiated with the most correct
regimen of treatment leading to higher treatment success rates.
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Management, Governance and
11 roles of key stakeholder of the
survey
Under the guidance and directives of the steering committee, taking the technical
advice from the technical working committee, the working committee at NTCC will
carry out the survey activity.
Outsource agency: The field activity and data collection will be done through an
outsource agency who will be responsible for overall data collection in the field, sputum
collection and transport upto the central labs.
Central labs: Two central labs NTCC and GENETUP will carry out the central Lab
functions. NTRL NTCC will also be responsible for technical capacity and monitoring of
laboratory related field functions of the survey including data management, primary
verification of lab results.

Technical Assistance
n
n

n
n

n

Dr Anna Dean and Dr Olga Tosas: WHO Global TB Programme, Geneva, Switzerland
Dr Harald Hoffman: Supranational TB Reference Laboratory (SRL), Gauting, Germany
SRL Gauting wThe laboratory quality assurance including technical assistance will be
carried out by supranational reference lab (SRL gauting) including review mission,
capacity building and technical handholding to these central labs.
WHO CO Nepal: Day to day technical support and quality assurance of survey.
Save the Children/GF program: Key financial support including Human resource
for the survey, including support for report write up and dissemination.
SAARC TB, HIV/AIDS center and others: Additional Financial and technical support.

Figure 9: Line management of the survey
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12 Quality Assurance
Planned system of procedures, performance checks, quality audits, and corrective
actions to ensure that the results produced throughout the survey lifecycle are of the
highest achievable quality.

Quality with regards to protocol, methods used
The protocol developed for the survey is in line with the latest WHO guidelines and
tools. The methods used uses nationally representative sampling with randomization
to minimize different levels of selection biases. The protocol developed incorporates
feedbacks and reviews from national and international experts for standardization,
usability and comparability with similar other global surveys.

Quality with regards to organization, management including budget
The survey will be managed by different committees bringing accountability and
needed facilitation for its smooth implementation. The survey will also be supported
by specialist technical agencies like WHO assuring quality of its implementation. The
field work will be outsourced to specialist organization for expertise in similar field
surveys for improving efficiency. Full time Human resources needed for the survey
will be hired assuring dedicated capacity for its implementation. Sufficient and
committed budget will be allocated for the survey from domestic and as well from
donor partners like GF grant through SCI which is vital for maintain higher quality
of survey implementation. Two central labs will be used which will also function for
implementation of central lab work with one lab, if in case the other lab faces issues,
assuring efficiency of implementation.

Quality with regards to implementation
Implementation of field work: Field implementation is coordinated by outsource
agency. Rigorous training and orientation will be done to the outsource team and
to the field team by dedicated Training focal point for the survey. Specially there will
be pre-piloting training, post piloting review and refresher training and continuous
monitoring and onsite coaching by Working committee members during the field
implementation period. Members of the working committee will visit each cluster
to monitor enrolment performance and adherence to DRS SOPs at least once over
the study period. The team will be divided into four sub-teams each of which will be
responsible for monitoring 25% of the clusters. Provincial focal points will be invited
to join these monitoring visits. In addition, each cluster will be monitored by one
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assigned Liaison and Quality Assurance Officer (LQAO) at least twice over the study
period (and more often where needed). There will be LQAO, who will be responsible for
supervising cluster activities, including sample transportation and logistics, in addition
to monitoring. A monitoring visit form/checklist will be used during monitoring field
visits to systematically guide monitoring activities and ensure adequate reporting
of monitoring outcomes during DRS regular meetings (Annex 12). There will also be
dedicated human resource hired at central level (Field implementation coordinator)
to coordinate these efforts.
At least one monitoring visit from Gauting SRL and one from Geneva WHO
Headquarters will take place over the study period. The WHO monitoring visit will
involve visiting a subset of clusters and will take place close to the start date of the
survey to ensure that any issues identified are addressed during the initial stages of the
survey, which will provide key policy and technical recommendations for improving
and maintaining quality of the survey.
A systematic monitoring schedule will be developed prior to the start of the survey.
Survey monitoring will be supported/strengthened by continued communication
between clusters, LQAOs and central teams. Monitoring of DRS quality and progress
will also involve regular cross-tabulation of key indicators from the electronic database.
Implementation of central Lab work: Like field work, the central lab works will
be closely monitored by Lab chief both labs and cluster specific laboratory reports
and summary will be presented to be discussed at each regular working committee
meetings. Cluster summary will include status, quality and consistency of sputum
transported, duration and time interval of transport, laboratory process and results.
SRL Gauting will closely monitor and provide feedbacks as needed on regular basis.
The details of quality assurance with regards to Lab in explained in Section 0

With regards to Data-management
For efficiency, correctness, timeliness and to minimize data entry errors for readiness
of data for validation and analysis, software will be locally developed for data
capture and entry from field level and from central lab data, with auto check and
balance mechanism which will improve data quality of the survey. A dashboard with
key summary and progress will be created for Realtime monitoring by key survey
implementors. The details are explained in Section 8. Data rights will be strictly under
NTCC (PI and SC) and will be provided to stakeholders as per their need to function.
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13 Risk and Mitigation measures
The main risk to the implementation of the survey are the:
BudgetTo mitigate this, domestic as well as partner organization’s support has
been assured.
Dedicated Human resourceTo mitigate this, dedicated full time key human
resource will be hired for the survey period for effective implementation.
Timely and efficient data collection from field To mitigate this, specialist
organizations with similar field data collection expertise will be contracted. Frequent
and regular supervision visits will be made using standardised checklists from working
committee members through the field operation. Regular meetings of working
committee will be held to discuss on implementation progress to immediate actions
will be taken to mitigate any identified problems.
Timely sputum collection and transport To mitigate this risk, dedicated system
and human resource will be hired for efficient and timely transportation and dedicated
system to track the transport will be placed.
Central Laboratory functions disruption Central labs engaged in survey should
maintain highest quality control throughout the survey period. To mitigate this risk,
two such labs will be used for the survey, in case one lab develops issues during the
period, the second lab can take over and vice-versa. The panels from the labs should
also be regularly sent to SRL at Germany for EQA, but in case there are disruption
to flight, to keep the quality check, measures have been introduced for each lab to
quality check the other lab and only the discrepancies of result sent to SRL.
Impact of COVID on implementation This probably would be the highest risk for
the survey. Decrease number of cases may hamper required sample. To mitigate this,
sample design has considered variable size cluster sampling, and which is timebound
rather sample size bound. Incase, sample size in the estimated timeframe isn’t
sufficient, then probable extension of time frame may be considered to mitigate the
risk.
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14 Study Timelines
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15 Budget
The total budget required for the survey is XXX USD. Nearly 50% of the survey budget
is from Domestic funding and SCI through GF grant provided key financial support,
especially for field implementation and Human resource support. Financial support
for review missions, data analysis and report write up are mostly supported through
WHO. Other financial support is also provided by SAARC TB, HIV and AIDS centre. The
Summary in provided below and the details are provided in Annex
Table 8: Budget Summary
Implementer

42

Total Budget (in Nepali)

Total Budget (In USD Million)

SCI (GF souce)

10575080

0.101

OSA (GF source)

16711795

0.159

GoN

36489202

0.348

WHO

998000

0.010

Total

64774076.55

0.617
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16 Risk Management
A document detailing proactive actions to identify, assess, monitor, report and
respond to risks, including risks to sample quality, data integrity and protection
of survey patient rights, safety and well-being. A risk assessment matrix – used for
the overall process of risk identification and evaluation of the severity – should be
included in the risk management plan.
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Annexes
Annex 1
List of 50 facilities in the survey
District

Diagnostic Centre

Services

2020 Caseload *

2020 Caseload: 6-30

Stratum

Facility ID Cluster ID
HF_246

Cl_01

CHITAWAN

MANGALPUR HP_CHITAWAN

MC

6

2020 Caseload: 6-30

HF_716

Cl_02

DOTI

Shaileshwori Hospital_Doti

MC

6

2020 Caseload: 6-30

HF_124

Cl_03

DHANUSA

DEURI PARBAHA PHC_DHANUSA

MC

8

2020 Caseload: 6-30

HF_247

Cl_04

CHITAWAN

MEGHAULI HP_CHITAWAN

MC

8

2020 Caseload: 6-30

HF_339

Cl_05

MAKWANPUR

SHREEPUR CHHATIWAN PHC_MAKWANPUR

MC

8

2020 Caseload: 6-30

HF_355

Cl_06

RAMECHHAP

MANTHALI PHC _RAMECHHAP

MC

8

2020 Caseload: 6-30

HF_620

Cl_07

JAJARKOT

DISTRICT HOSPITAL_ JAJARKOT

MC

8

2020 Caseload: 6-30

HF_724

Cl_08

KAILALI

DARAKH HP_KAILALI

MC

8

2020 Caseload: 6-30

HF_762

Cl_09

KANCHANPUR

CHANDANI HP_KANCHANPUR

MC

8

2020 Caseload: 6-30

HF_627

Cl_10

MUGU

DISTRICT HOSPITAL_ MUGU

MC

9

2020 Caseload: 6-30

HF_453

Cl_11

TANAHU

BHIMAD PHC_TANAHU

MC

11

2020 Caseload: 6-30

HF_211

Cl_12

SIRAHA

BHAGWANPUR PHC_SIRAHA

MC

12

2020 Caseload: 6-30

HF_751

Cl_13

KAILALI

SADEPANI HP_KAILALI

MC

13

2020 Caseload: 6-30

HF_651

Cl_14

ACHHAM

BINAYAK HP_ACHHAM

MC

16

2020 Caseload: 6-30

HF_720

Cl_15

KAILALI

BHAJANEE PHC_KAILALI

MC

17

2020 Caseload: 6-30

HF_248

Cl_16

CHITAWAN

NATIONAL ANTI TUBERCLOSIS ASSOCIATION_CHITAWAN

MC

19

2020 Caseload: 6-30

HF_294

Cl_17

KATHMANDU

NEPAL POLICE HOSPITAL_KATHMANDU

MC, GX

20

2020 Caseload: 6-30

HF_684

Cl_18

BAJHANG

DISTRICT HOSPITAL_ BAJHANG

MC

23

2020 Caseload: 6-30

HF_263

Cl_19

DHADING

SALYANTAR PHC_DHADING

MC

25

2020 Caseload: 6-30

HF_763

Cl_20

KANCHANPUR

DAIJEE HP_KANCHANPUR

MC

26

2020 Caseload: 6-30

HF_574

Cl_21

ROLPA

ROLPA HOSPITAL REUGHA

MC

27

2020 Caseload: 31 - 250

HF_353

Cl_22

SINDHULI

SIDDESHOR HP_SINDHULI

MC

32

2020 Caseload: 31 - 250

HF_103

Cl_23

MORANG

NOBEL MEDICAL COLLAGE_MORANG

GX

34

2020 Caseload: 31 - 250

HF_204

Cl_24

MAHOTTARI

RAMGOPALPUR HP _MAHOTTARI

MC

35

2020 Caseload: 31 - 250

HF_118

Cl_25

SARLAHI

BARAHATHAWA PHC _SARLAHI

MC

37

2020 Caseload: 31 - 250

HF_394

Cl_26

NAWALPARASI

CHORMARA PHC_NAWALPARASI

MC

37

2020 Caseload: 31 - 250

HF_643

Cl_27

SALYAN

DISTRICT HOSPITAL_SALYAN

GX

52

2020 Caseload: 31 - 250

HF_185

Cl_28

SARLAHI

MALANGAWA DISTRICT HOSPITAL_ SARLAHI

MC, GX

55

2020 Caseload: 31 - 250

HF_775

Cl_29

KAILALI

TIKAPUR HOSPITAL_ KAILALI

MC, GX

64

2020 Caseload: 31 - 250

HF_248

Cl_30

BHAKTAPUR

CHANGUNARAYAN PHC _BHAKTAPUR

MC

69

2020 Caseload: 31 - 250

HF_140

Cl_31

DHANUSA

DHALKEBAR HP_DHANUSA

MC, GX

92

2020 Caseload: 31 - 250

HF_242

Cl_32

KATHMANDU

Civil Hospital

GX

92

2020 Caseload: 31 - 250

HF_323

Cl_33

MAKAWANPUR

NAKAULI URBAN HEALTH CENTRE_MAKAWANPUR

MC

98

2020 Caseload: 31 - 250

HF_534

Cl_34

PALPA

LUMBINI MEDICAL COLLEGE_PALPA

MC, GX

99

2020 Caseload: 31 - 250

HF_567

Cl_35

KAPILBASTU

PIPARA HOSPITAL_KAPILBASTU

MC, GX

155

2020 Caseload: 31 - 250

HF_478

Cl_36

RUPANDEHI

BHIM HOSPITAL_ RUPANDEHI

MC, GX

157

2020 Caseload: 31 - 250

HF_568

Cl_37

NAWALPARASI

PRITHIV CHANDRA HOSPITAL_ NAWALPARASI

MC, GX

188

2020 Caseload: 31 - 250

HF_133

Cl_38

RAUTAHAT

CHANDRANIGAHAPUR HOSPTIAL_ RAUTAHAT

MC, GX

206

2020 Caseload: 31 - 250

HF_110

Cl_39

BARA

DISTRICT HOSPITAL_BARA

MC, GX

215

2020 Caseload: 31 - 250

HF_17

Cl_40

SUNSARI

BPKIHS_ DHARAN_SUNSARI

MC, GX

218

2020 Caseload: 31 - 250

HF_243

Cl_41

KATHMANDU

HERD laboratory

GX

234

2020 Caseload: >250

HF_67

Cl_42

MORANG

MANGALBARE Hospital MORANG

MC, GX

265

2020 Caseload: >250

HF_70

Cl_43

MORANG

NEPAL ANTI TUBERCLOSIS ASSOCIATION (NATA)_MORANG

MC, GX

362

2020 Caseload: >250

HF_190

Cl_44

PARSA

NARAYANI DOTS CLINIC BIRGUNG_208

MC, GX

619

2020 Caseload: >250

HF_231

Cl_45

BHAKTAPUR

NATIONAL TUBERCULOSIS CONTROL CENTER

MC, GX

753

2020 Caseload: >250

HF_284

Cl_46

KATHMANDU

KALIMATI CHEST HOSPITAL (NATA)_KATHMANDU

MC, GX

679

2020 Caseload: >250

HF_407

Cl_47

KASKI

DPHO DOTS CENTRE/WRTC Kaski

MC, GX

309

2020 Caseload: >250

HF_569

Cl_48

RUPENDEHI

PROVINCIAL HOSPITAL LUMBINI RUPANDEHI

MC, GX

406

2020 Caseload: >250

HF_600

Cl_49

BANKE

TB-Nepal_ Banke

MC, GX

621

2020 Caseload: >250

HF_762

Cl_50

KAILALI

SETI ZONAL HOSPITAL_ KAILALI

MC, GX

316

* Refers to estimated caseload for bacteriologically confirmed new TB cases, following assumptions and corrections. MC=
Microscopy ; GX = Xpert MTB/RIF
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□

□

(if yes attach DRS label; if not
note reasons)

□

□

(if yes attach DRS label; if not
note reasons)

□

□

(if yes attach DRS label; if not
note reasons)

□

□

(if yes attach DRS label; if not
note reasons)

□

□

(if yes attach DRS label; if not
note reasons)

□

□

(if yes attach DRS label; if not
note reasons)

□

□

(if yes attach DRS label; if not
note reasons)

□

□

(if yes attach DRS label; if not
note reasons)

Date of Shipment of Samples
and Forms to the Assigned
Central Laboratory

Enrolment Date

Patient Enrolled

Xpert MTB/RIF Result in CIF 2

Name of GeneXpert Lab

Date of Xpert MTB/RIF

Microscopy Results in CIF 1

Microscopy Result

Date of Smear Microscopy

Patient Contact Details

Patient Surname

Patient Name

Annex 2
TB Diagnostic Centre DRS Register

1, 2 Microscopy and/or Xpert MTB/RIF results must be recorded in the Clinical
Information Form (CIF) of each enrolled patient.
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Annex 3
Consent / Assent forms
Government of Nepal
Ministry of Health and Population
Department of Health Services
National Tuberculosis Centre
National Tuberculosis Prevalence Survey Program

Consent Form
(Section A : Consent for Adult Participants)

I ……………………………………. Residency of ………………………. District
…………………. Metropolitan City/ Sub-Metropolitan City/ Municipality/ Village Development
Committee Ward No…………. had read/listened information of Drug resistant survey for TB
program provided by survey team and acknowledge the objectives of survey test method,
sample examination procedure and its result dissemination process. I understand the benefits
and risks of participation in the survey and ensured all the collected personal information
will keep confidential. I hereby signed the consent and ready to participate in the National
Tuberculosis Prevalence Survey.
……………………………………….
Signature of Participant
Name ………………………………….
Date …………………………………...		

Section B: Consent from Guardian in case of minor participants
The above participant is a minor or children (less 18 years), as his / her guardian / local
guardian, I hereby agree to allow him / her to participate in the survey process of the National
Tuberculosis Drug Resistant Survey.
……………………………………….
Signature of guardian for consent
Name ………………………………….
Relationship with the minor participants
Date …………………………………...
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Annex 4
Clinical Information Form
Clinical Information Form
1. DRS Patient ID: (e.g.) KAP/438/01

2. Date of Interview: ____/_____/____

FACILITY DETAILS
3. Name of Province: __________________

4. Name of District: _______________

5.a Name of Palika: ____________________

5.b. Name of Diagnostic Facility: _______________

DRS SPUTUM SAMPLES
6.A. Sputum Sample DRS ID

Collection Date

KAP/438/01/A

___/___/___

KAP/438/01/B

___/___/___

PERIPHERAL SPUTUM SMEAR MICROSCOPY AND XPERT MTB/RIF TEST RESULTS
6.B. Peripheral Microscopy Test Results

Negative

Scanty

+

++

+++

□

□

□

□

□

Second Sample – Date (__/__/__)

□

□

□

□

□

6.B. Peripheral Xpert MTB/RIF Test?

Yes

No

□

□

First Sample – Date (__/__/__)

Xpert MTB/RIF Test Result:

□ MTB-Not Detected
□ MTB Detected RS
□ MTB Detected RR
□ MTB Detected RI

Test Date:
(__/__/___)
□ Invalid
□ No result
□ Error
□ Test not Done

PATIENT DETAILS
7. Patient’s Full Name: __________________

8. Sex: □ Female

□ Male □ Other

9. Age (Years): _______

10. DOB (dd/mm/yy): ___ /___ /___

11. If already registered, TB Register Number: _______________________
12. Patient´s Cell Phone Number: ______________ 13. Other Contact Number: ________________
14. Latest Residential (≥6 months) Province/Palika/Ward:
______________/_____________/_________________
15.a Country of Origin: ____________
______________
16.a HIV Status: □ Negative

□ Positive

15.b. If Nepal is country of origin, Province of Origin:
□ Unknown

16.b Date of HIV Test : ___/____/___
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HISTORY GIVEN BY THE PATIENT
17. Previously treated for TB?

□ Yes

□ No

□ Unknown

If ‘No’ to Question 17, go to Question 18. If ‘Yes’ to Question 17, go to Question 26.a.
18. For how long have you been sick? ____________________________________
19. Did you have the same symptoms prior to this episode?

□ Yes

□ No

□ Unknown

20. Did you have other symptoms of lung disease prior to this episode (haemoptysis, chest pain,
cough)? □ Yes
□ No
□ Unknown
21. Did you have sputum examinations prior to this episode? □ Yes

□ No

22. Did you ever take tuberculosis drugs for more than one month? □ Yes

□ Unknown
□ No

□ Unknown

23. If yes, what was the name? ______________________________________________________
24. Did you ever have injections for TB for more than one month? □ Yes

□ No

□ Unknown

25.a Did the patient remember previous treatment for TB after these questions?
□ Yes
□ No
□ Unknown
MEDICAL RECORDS
26.a After extensive checking through the medical files and other documents available in the health
centre, have you discovered that the patient has been registered for tuberculosis treatment
before?
□ Yes
□ No
□ Unknown
26.b If answer to 26.a is “Yes”, please state: How long ago was the patient treated for TB for more than
1 month:
Years: ___ Months:____ Weeks:____ Days:____
27. Previous TB registration number if available: ____________________________________
FINAL DECISION
28. Patient has been previously treated for TB for more than a month?
□ Yes (answer to Question 17, 25 and/or 26.a was ‘Yes’)
□ No

□ Unknown

29. If ‘Yes’ to Question 28, what was the outcome of previous treatment?
□ Cured/treatment completed
□ Failed new patient regimen of first-line drugs only
□ Failed retreatment regimen of first-line drugs only
□ Failed regimen which included second-line drugs
□ Lost to follow-up
□ Other
□ Unknown
Interviewer (Printed Name and Signature): ……………………………………………
Focal Point (Printed Name and Signature): ……………………………………………………
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DRS ID

Sample B
collected (Date)
□
(___/___/____)
□
(___/___/____)
□
(___/___/____)
□
(___/___/____)
□
(___/___/____)

Sample A
collected (Date)

□
(___/___/____)

□
(___/___/____)

□
(___/___/____)

□
(___/___/____)

□
(___/___/____)

Diagnostic Centre
Code:_______________

Diagnostic Centre Name:
____________________

CIF□
Consent□
Shipment □

CIF□
Consent□
Shipment □

CIF□
Consent□
Shipment □

CIF□
Consent□
Shipment □

CIF□
Consent□
Shipment □

Forms checked and
added to shipment

Date of
Shipment

Annex 5
TB Diagnostic Centre Shipment Register

Person
Packing

(

(

(

(

(

)

)

)

)

)

Person Collecting for
Shipment (Phone
Number)

P R O T O C O L O F N AT I O N A L A N T I - T U B E R C U LO S I S D R U G S R E S I S TA N C E S U R V E Y I N N E PA L

49

50

A:
B:

Mgit Result (2)

Number of MTB
Isolates Stored
A:
B:

A:
B:

A □ (__/___/___)
B □ (__/___/___)

(Part C)

Xpert Result (1)

A □ (__/___/___)
B □ (__/___/___)

Sample Received
(Date)

Xpert Test (Date)

(Part B)

DRS ID

(Part A)

First Line DST
Inoculation (Date)
A □ (__/___/___)
B □ (__/___/___)

First-Line DST Result
(Date)
A □ (__/___/___)
B □ (__/___/___)

Xpert Result Sent to
Sediment Stored
Facility (Date)
A □ (__/___/___)
A□
B □ (__/___/___)
B□

Comments on
Quality of Processed Sample Processed
Samples
A:
□ Yes
□ Rejected
B:
□ Yes
□ Rejected

A:
B:

R (3)

I (3)

L(3)

A □ (__/___/___)
B □ (__/___/___)

Inoculation in Mgit (Date)

A:
B:

Reasons Sample Rejected

NTRL must keep track of the DRS samples received for analysis, the timings of sample transportation and processing, the
laboratory test results, whether/where specimens are stored, when results are communicated back to diagnostic centres.

Annex 6
Central Laboratory DRS Register (Register at NTC and Genetup)
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1st Line LPA Test
(Date)
A □ (__/___/___)
B □ (__/___/___)

1st Line LPA Result
for RIF (3)
A:
B:

1st Line LPA Result for
INH (3)
A:
B:

1st Line LPA Result Sent
to Facility (Date)
A □ (__/___/___)
B □ (__/___/___)

2nd Line DST
Result (Date)
A □ (__/___/___)
B □ (__/___/___)

B:

A:

Comments

2st Line LPA Result 2st Line LPA
for FQ (3)
Result for 2L (3)

(Part E )
2nd Line DST
Inoculation (Date)
A □ (__/___/___)
B □ (__/___/___)
A(3)
B(3)
D(3) CS(3)

2st Line LPA Result Sent to Facility
(Date)
A □ (__/___/___)
B □ (__/___/___)

M1 (3) M2 (3)
L (3)
C(3)
A:
B:

2st Line DST Result
Sent to Facility (Date)
A □ (__/___/___)
B □ (__/___/___)

2st Line LPA Test
(Date)
A □ (__/___/___)
B □ (__/___/___)

(1) MTB not detected (N); MTB detected - rifampicin susceptible (RS); MTB detected - rifampicin resistant (RR); MTB
detected - rifampicin indeterminate (RI); invalid (I); error (E); no result (NR)
(2) No Growth (NG); Growth - MTB (MTB); Growth - Not MTB (NTM); Contamination (C); Mixed Growth/Growth
contamination (GC). LPA is used for species identification in Mgit
(3) Susceptible (S); Resistant (R); Not Interpretable (NI)

(Part D)
1st Line DST Result
Sent to Facility (Date)
A □ (__/___/___)
B □ (__/___/___)
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Annex 7
Steering Committee, its members and TOR.
Steering Committee (SC)
Members:
Chairperson:
Vice-Chair:
Member:

Chief Specialists, MoHP
Director General, DoHS
Chairperson, NHRC
Director, National Public Health Laboratory (NPHL) Policy,
Planning & Monitoring Division Chief, MoHP Quality
Measurement and Regulation Division Chief, MoHP Health
Coordination Division Chief, MoHP
Director General, Department of Drug Administration, MoHP
Population Management Division Chief, MoHP Administration
Division Chief, MoHP
Director, SAARC TB & HIV/AIDS Centre (STAC)
WHO Representative to Nepal
Chief of Party, Save the Children, Global Fund Programs
Member Secretary: Director, NTCC (Principle Investigator)
Responsible for:
Steering Committee is solely responsible for providing guidance, directions, and
overall steering of the survey in Nepal.
Major Roles and Responsibilities:
n
Provide guidance on both financial and programmatic aspects of the DR survey
in Nepal.
n
The SC will be accountable for managing unmet funds for the successful
completion of DR survey.
n
Reformulate or redesign the budget at any time if needed.
n
The SC is responsible to provide approval on survey protocol. The SC will provide
guidance for preparing the selection criteria for outsource agency.
n
Redesign or make necessary changes in the protocol and other DR survey
related documents at any time if needed. The SC will be responsible to endorse
the formulated strategies and directions for the DR survey and can also change
or alter the procedure at any time if needed.
n
The SC will oversee the DR survey activities in the field during data collection
to ensure the quality of the survey and take quality control measures (as per
requirement) and can make changes at any time if needed.
n
The SC is responsible for coordinating with other line ministries, International
organizations and other stakeholders for smooth implementation of the DR
survey activities in the country.
n
The SC can negotiate, re-negotiate or terminate partnerships with donor
organizations, technical organizations, committees involved in DR survey or any
other stakeholders in DR survey at any time if needed.
n
The SC will provide their final approval for the DR survey report dissemination.
n
The SC can nominate TB specialists as an invitee member in the SC
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Annex 8
Technical Advisory Committee (TAC). Its member and TOR
Chairperson:
Director, NTCC (Principal Investigator)
Members:
Representative/expert from National Public Health Laboratory (NPHL)
Members:
Lab Expert from SAARC TB and HIV/AIDS centre
Members:
Epidemiology Expert, WHO
Members:
Lab Expert, WHO
Members:
Technical Representative -Save the Children/GF program-TB
Members:
Lab Expert, Save the Children/GF program-TB
Members:
Lab Expert, Supra National Reference Laboratory for NTRL
Members:
Lab Expert, NTCC
Members:
Lab Expert, NATA/GENETUP
Members
CDS Team lead, WHO
Member Secretary: Chief, PMESR NTCC, Survey Coordinator		

Responsible for:
Provide technical input to the Working committee (WC).
Major Roles and Responsibilities:
n
Advise on the survey protocol.
n
Advise on technical parts of the field manual or SOPs.
n
Advise on the technical specifications of equipment and other necessary items.
n
Advise on the design, pre-testing and production of study materials.
n
Advise on technical assistance in training and pilot survey.
n
Provide ad-hoc advice during survey implementation on any technical related issues.
n
Principle Investigator can request for invitee members for any other experts as needed
in this committee based on identified issues.
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Annex-9

Working Committee (WC), Its member and TOR
Chair:
Members:

Survey Coordinator (PMESR, Chief, NTCC)
Head of the Central National Reference Laboratory (or designated
persons)
Members:
Head of Clinical and programmatic management of Drug-resistant
program (or designated persons)
Members:
Survey Implementation and liaison focal point (Full time and
recruited)
Members:
Data Management Focal point (Full time/part time and recruited)
Members:
Chief of Administrative section, NTCC
Members:
Chief of Finance section, NTCC
Members:
Chief of Procurement section, NTCC
Members:
Senior Planning and MnE Specialist, NTCC/GF program
Members:
Microbiologist, NTCC/GF program
Members:
Senior Technical Advisor-TB, SCI/GF program
Members:
Program Manager- TB, NTCC/GF program
Members:
Grant and Finance manager -TB, NTCC/GF program
Members:
Survey Manager of outsource agency (or designated person)
Members:
National Professional Officer -TB, WHO
Member Secretary: Statistics officer, NTC
Responsible for:
Overall implementation of the survey under the guidance of the steering committee.
Major Roles and Responsibilities:
n
The WC will be responsible for preparing DR survey protocol with budget and
detail work plans and forward it to the SC for approval after incorporating input
from the Technical Advisory Committee.
n
Based on the protocol, technical advises from TAC, the WC is responsible for
development of all key document and guidelines (eg. SOPs, training materials)
needed for the survey.
n
The WC will monitor, supervise and provide directions for implementations of the
survey activities, ensuring the quality of the survey and take necessary actions
for quality control measures as per requirement including assuring of all needed
logistics, HR and budget for the survey.
n
The WC will supervise, monitor and evaluate the outsourced agency’s performance.
n
The WC will communicate with international consultants and experts involved in
the PS.
n
The WC can provide other necessary instructions and approvals as per requirement
throughout the survey period.
n
The WC will report to Steering committee on a regular basis and for any urgent
issues regarding guidance.
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Annex 10

Cross tabulations of data analysis template
Prevalence of resistance to rifampicin and/or isoniazid
New patients
% (n/N) 95% CI*

Previously treated
patients
% (n/N) 95% CI*

RR-TB+
Isoniazid-resistant TB
Hr-TB
MDR-TB
Other¥

Prevalence of resistance to other drugs among drug-resistant TB patients
RR-TB

Hr-TB

% (n/N) 95% CI*

% (n/N)

95% CI*

Levofloxacin
Moxifloxacin
Any fluoroquinolone

++

++

**

**

Bedaquiline
Linezolid
Any fluoroquinolone and at
least one other Group A drug
Other¥
CI -

+
*
++
**
¥

confidence interval; Hr-TB - rifampicin-susceptible, isoniazid-resistant TB; MDR-TB - multidrugresistant TB; n - number of patients with resistance to a given drug; N - number of patients
for whom a DST result is available for a given drug; RR-TB - rifampicin-resistant TB, including
MDR-TB
Multiple imputation of missing DST results among bacteriologically confirmed pulmonary TB
cases may be required (see section 7.2: Data analysis).
The 95% confidence intervals should account for a clustered survey design, if relevant (see
section 7.2: Data analysis).
This corresponds to the revised definition of pre-extensively drug-resistant (pre-XDR) TB from
2021.
This corresponds to the revised definition of XDR-TB from 2021. The denominator should be
restricted to patients for whom DST has been performed for all Group A drugs.
The prevalence of resistance should be calculated for each additional individual drug for which
DST results are available. Any other drugs tested among new and previously treated patients
or among drug- resistant TB patients can be added to the above tables, including those of
first-line or second-line regimens.
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Number of patients with RR-TB
Treatment history
New

Previously treated

Unknown

Total

RR-TB
Rifampicinsusceptible TB
Total

HIV status
HIV-positive

HIV-negative

Unknown

Total

RR-TB
Rifampicin- susceptible TB
Total

Sex
Male

Female

Unknown

Total

RR-TB
Rifampicinsusceptible TB
Total

Age (years)
0-4
RR-TB
Rifampicinsusceptible TB
Total
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5-14 15-24 25-34 35-44 45-54 55-64 >65 Unknown Total
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Annex 11

Survey Budget
Activity

Source

A. Central Lab
GoN
function
(consumables, HR,
QC all included)

Implementer
GoN

Total Budget
(Nepali)

Total Budget
(USD million)

28,984,702

0.276

8,734,080

0.083

304,000

0.003

250,000

0.002

1,000,000

0.010

178,000

0.002

7,770,000

0.074

982,000

0.009

214,500

0.002

262,000

0.002

7,022,500

0.067

B. Field lab and
other functions
A. Human Resources
for DRS Survey
Secretriate (central
level)

Global
Fund

SCI

B. Formation and
conduction
of different
committee
meetings

GoN

GoN

C. Printing of all key
documents

Global
Fund

SCI

D. Software
development and
maintanance

Global
Fund

SCI

E. Pretesting of forms
and formats and
other tools

GoN

GoN

F. HR cost of OSA for
Field Operation

Global
Fund

OSA

G. Training to Field
Staffs

Global
Fund

OSA

H. Admintrative cost
of OSA

Global
Fund

OSA

I. Post piloting review
workshop followed
by refreser training

WHO

WHO

J. Procurement of lab
consumables

GoN

GoN
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Activity

Source

Implementer

K. Logistic
Management
(supply of field
consumables to
Cluster sites)

Global
Fund

OSA

L. Field
Implementation
(sputum collection,
package and
storage)

Global
Fund

OSA

M. Field
Implementation
(sputum
transportation;
Air/Bus etc)

Global
Fund

OSA

N. Supervision &
Monitoring

Global
Fund

OSA

O.Report Analysis and WHO
Write-up

WHO

P. Dessimination
workshop

Global
Fund

SCI

Q.Indirect Cost
Recovery

Global
Fund

OSA

Total Budget for Field implementation (B)
Total Survey Budget (A+B)
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Total Budget
(Nepali)

Total Budget
(USD million)

330,000

0.003

2,300,000

0.022

1,750,000

0.017

2,272,000

0.022

736,000

0.007

591,000

0.006

1,093,295

0.010

35,789,375

0.341

64,774,076

0.617
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Annex 12

Supervision checklist of filed sites survey implementation
To be used by higher levels team and by Liaison and quality assurance officer during
regular supervision of field site survey operation.
1. Training

Comments

How many survey focal points that attended training are still occupying
their post and are currently in charge of survey procedures?
Do new staff receive on-site survey training?
Are back-up trained staff available who can undertake survey tasks if
focal points are unavailable?
2. Understanding of procedures and availability of SOPs

Comments

Can relevant staff correctly describe case definitions?
Can relevant staff correctly describe the inclusion and exclusion criteria?
Can relevant staff correctly describe the enrolment and laboratory
workflow?
Are SOPs available and accessible to relevant staff?
3. Informed consent/assent process

Comments

Is the process acceptable as per WHO ethical principles?
If children were enrolled, has the assent process been followed correctly
(assent form signed by minor and consent form signed by parent/legal
guardian)?
If illiterate participants were enrolled, was a witness present and did
he/she sign the consent form?
Upon verification of a subset of forms, are forms signed or
thumb-printed by all relevant parties? Was a witness signature obtained
where applicable? Do participant details match those in the enrolment
log? Was consent obtained by authorized trained staff? Do dates of
participant and staff signatures match?
4. Transport of samples Comments

Comments

Can relevant staff correctly describe the processes to store, package and
transport samples?
Do laboratory technicians know the shipment addresses and relevant
contact points at referral laboratories?
Is a clear and adequate sample shipment schedule available and
adhered to?
Are sample transport arrangements well established and reliable?
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5. Equipment and power supply Comments

Comments

Is necessary functional and reliable diagnostic equipment available
on-site?
Is the maintenance and calibration of equipment adequate and is the
equipment housed appropriately (for example ventilation, temperature,
other requirements)?
Are functional and reliable cold-chain equipment available on-site
(where applicable)?
What are the provisions to cope with power cuts?
6. Inventory Comments

Comments

Have there been any stock-out of consumables since the start of the
survey? This includes those required for sputum sample collection,
preservation and transportation of samples.
Are the required survey forms and registers available, and in use on-site
(for example consent forms, case report forms, other)?
7. Communications plan and strategy Comments

Comments

Are communication channels in place between health facilities and
regional and central survey focal points?
Do staff know who to contact in case of concerns or questions?
Is there a clear task delegation log in the event of the absence of the
survey focal points?
8. Enrolment New Previously Total patients
treated patients

New Previously treated

Number of bacteriologically confirmed
pulmonary TB patients that have been eligible
for enrolment since survey start date, according
to routine registers
Number of patients enrolled in the survey
9. Feedback of laboratory results

Comments

Is there timely feedback of laboratory results to
the health facility and to the patient from referral
laboratories?
10. Inspection of registers and forms
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Is the record-keeping adequate and up-to-date
in routine and survey registers?
Is the identification of survey participants
adequate in all relevant forms and registers, and
is there consistency when cross-referenced?
Are the reasons for missed enrolment
systematically documented?
Is the record-keeping of laboratory results
adequate?
Is there an appropriate filing system for survey
forms and registers, in agreement with the
survey protocol?
On a subset of randomly selected survey
patients, are the data complete, accurate and
consistent (for example through in-depth
inspection of consent forms, case report forms,
test results, shipment forms)?
11. Classification of patients by treatment
history Comments

Comments

Are RR-TB patients re-interviewed to ensure
correct classification? Is there a good level of
agreement between the two interviews?
12. Additional comments / remarks

Comments
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Numerator: Survey database
cross- validated against monitoring
forms (remote or site visit)
Denominator: Monitoring forms
Numerator: Survey database
Denominator: Routine
surveillance data

Denominator: Total number of eligible
bacteriologically confirmed pulmonary TB patients
in routine registers of the health facility
Numerator: Number of enrolled patients
Denominator: Total number of bacteriologically
confirmed pulmonary TB patients notified to
national TB programme for the same period in the
same or previous comparable year(s)

Proportion of enrolled
patients for whom the
final treatment history
classification is missing2

Data Source

Numerator: Number of enrolled patients.

Measure

Numerator: Survey database
Denominator: Survey database

Numerator: Number of enrolled patients for
whom the final treatment history classification is
unknown
Denominator: Total number of enrolled patients

2. Completeness of clinical and demographic data

Proportion of expected
patients based on routine
TB surveillance data
that were enrolled in the
survey

Proportion of eligible
bacteriologically
confirmed pulmonary
TB patients in routine
registers at health
facilities that were
enrolled in the survey

1. Progress of enrolment

Indicator

Required

Desirable

Required

Requirement

The following is a list of indicators related to the progress and quality of the survey that should be monitored at least monthly.
These indicators could be presented during regular meetings by the survey coordination team and working committee to
guide decision-making. To be produced by Data management unit.

Quality and progress indicator

Annex- 13
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Measure

TAT from collection
of samples at health
facilities to shipment of
samples to the Central
Reference Laboratory

TAT from collection
of samples at health
facilities to testing of
samples at the Central
Reference Laboratory

TAT from collection
of samples at health
facilities to arrival of
samples at Central
Reference Laboratory2

Data Source

Denominator: Total number of enrolled patients
Proportions should be calculated separately for
each key variable

Histogram: Survey database

Cumulative percentage table:
Survey database

Histogram showing days from date of sample
collection at peripheral health facilities to date
of sample testing at the Central Reference
Laboratory. Histograms are shown separately for
each test (for example MTB/RIF Xpert; LPA; initial
culture inoculation in solid or liquid media; other).
The mean and median time should be shown.
Table showing the cumulative percentage of
samples being processed at day 0, 1, 2, etc. after
sample collection.

Histogram and Table as above.

Cumulative percentage table:
Survey database

Table showing the cumulative percentage of
samples arriving at day 0, 1, 2, etc. after sample
collection.

Cumulative percentage table:
Survey database

Histogram: Survey database

Histogram: Survey database

Histogram showing days from date of sample
collection to date of sample arrival at Central
Reference Laboratory. The mean and median time
should be shown.

Denominator: Survey database

Numerator: Number of enrolled patients with
missing data for a given variable (for example age, Numerator: Survey database
sex, HIV status)

3. Turnaround time (tat) for sample transport and processing

Proportion of enrolled
patients for whom data
are missing for a key
clinical or demographic
variable

Indicator

Desirable

Required

Required

Required

Requirement
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Measure

Numerator: Survey database

Denominator: Survey database

date in culture media and for phenotypic DST)
Denominator: Number of enrolled patients with
date of sample receipt at the Central Reference
Laboratory and who are eligible for the test,
according to the survey algorithm. Proportions will
be calculated separately for each test type.

Proportion of enrolled
patients with M.
tuberculosis complex
detected at trace levels
by Xpert Ultra

Proportion of enrolled
patients with either no
result, an invalid result,
or an error for Xpert
MTB/RIF or Ultra

Denominator: Survey database

Numerator: Survey database

Data Source

Numerator: Number of enrolled patients with
a documented testing date (for example Xpert
MTB/RIF, LPA, inoculation

Numerator: Number of sputum samples rejected
on arrival Denominator: Number of samples
received at the Central Reference Laboratory

Numerator: Survey database
Denominator: Survey database
Numerator: Survey database
Denominator: Survey database

Numerator: Number of enrolled patients with
either no result, an invalid result or an error.
Denominator: Number of enrolled patients
with a testing date for Xpert. Proportions will be
calculated separately for each classification.
Numerator: Number of enrolled patients with
MTB detected at trace levels.
Denominator: Number of enrolled patients with
a testing date for Xpert Ultra.

5. Completeness and availability of testing results

Proportion of enrolled
patients from whom
samples were received
at the Central Reference
Laboratory which were
tested1

Proportion of total
samples received at
the Central Reference
Laboratory that were
rejected2

4. Processing of samples at the central reference laboratory

Indicator

Required

Required

Required

Required

Requirement
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Indicator

Proportion of enrolled
patients with no
interpretable result for
LPA

Proportion of enrolled
patients with an invalid
result for Truenat MTB
or MTB Plus, and an
indeterminate or error
result for Truenat
MTB-RIF Dx
Denominator: Survey database
Numerator: Survey database
Denominator: Survey database

Denominator: Number of enrolled patients with
a testing date for Truenat. Proportions should be
calculated separately for each classification.
Numerator: Number of enrolled patients with no
interpretable LPA result.
Denominator: Number of enrolled patients with
a testing date for LPA.

Data Source
Numerator: Survey database

Measure
Numerator: Number of enrolled patients with
either an invalid result, an indeterminate result or
an error.

Required

Required

Requirement
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