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Abstract

Objective: to evaluate the Brazilian Drug-Resistant Tuberculosis Surveillance System (DRTB-SS). Methods: this was
an evaluative study, following Centers for Disease Control and Prevention guidelines, using national data from the Special
Tuberculosis Treatment Information System (SITETB), and the Notifiable Diseases Information System (SINAN), from 2013
to 2017. Results: average data completeness was 95% (schooling [89.1%; 5,417/6,078], nationality [94.7%; 5,754/6,078],
race/skin color [99.1%; 6,023/6,078], type of resistance [98.6%; 5,995/6,078], clinical form [100%; 6,078/6,078], and
HIV test [87%; 5,289/6,078]); average proportion of cases with sputum cultures performed was 65.7% (culture 1 [94.8%;
5,764/6,078], culture 2 [69.8%; 4,241/6,078], culture 3 [54.7%, 3,324/6,078], and culture 4 [43.6%; 2,652/6,078]);
DRTB-SS reported 52% (1,197/2,300) of multi-resistant cases estimated by the World Health Organization in 2015, 41.3%
(990/2,400) in 2016, and 45.8% (1,100/2,400) in 2017. Conclusion: low DRTB-SS sensitivity suggests the need for improved
access to DRTB diagnosis.
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Introduction
Among the leading causes of death worldwide,
tuberculosis is considered to be a priority problem on
the global agenda. Ten million cases were estimated to
have been registered in 2017 and 1.6 million deaths
were estimated to have been caused by tuberculosis
in the same period.1
Tuberculosis resistant to one or more drugs,
referred to as drug-resistant tuberculosis (DRTB),
represents a Public Health crisis and a health security
and tuberculosis prevention threat.1,2 Moreover,
resistance to rifampicin and isoniazid, which are the
strongest first-line drugs, is classified as multi-drugresistant tuberculosis (MDR-TB).2
It is estimated that 558,000 new rifampicinresistant tuberculosis cases were laboratory-diagnosed
worldwide in 2017, 82% of which were estimated to be
MDR-TB cases.1 In the same year, Brazil was estimated
to have 2,000 MDR-TB rifampicin-resistant cases,
1,110 of which were laboratory-confirmed.1

Tuberculosis resistant to one or more
drugs, referred to as drug-resistant
tuberculosis (DRTB), represents a Public
Health crisis and a health security and
tuberculosis prevention threat
The Drug-Resistant Tuberculosis Surveillance
System (DRTB-SS) is universal and passive, comprised
of cases that should be notified on the Notifiable
Diseases Information System (SINAN) and also on
the Special Tuberculosis Treatment Information
System (SITETB). The Multi-Resistant Tuberculosis
(MRTB) Epidemiological Surveillance Program came
into being in Brazil in the year 2000.3-5 The MRTB
Information System was implemented in 2004, having
as its objectives (I) to enhance MRTB case notification
and follow-up, (II) to strengthen and decentralize
the MRTB Epidemiological Surveillance Program,
(III) to enable evaluation and research by keeping
the information system up to date and (IV) to control
shipment of stocks of specific drugs at central and
peripheral level.4 The SITETB system was implemented
in 2012/2013 and replaced the MRTB Information
System. It is currently the online information system
used in Brazil to achieve the objectives mentioned
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above:5 initially the patient is notified on the SINAN
system; when DRTB is diagnosed, the case is closed
as a DRTB case on the SINAN system and is notified on
the SITETB system.2
The purpose of evaluating surveillance systems is (i)
to verify performance and whether surveillance needs
are being met, (ii) to verify whether important Public
Health problems are being monitored efficiently and
effectively, and (iii) to propose recommendations for
system improvement.6 The Centers of Disease Control
and Prevention (CDC) Guidelines propose surveillance
system evaluation based on qualitative and quantitative
attributes.6
Diverse studies have been conducted with the aim
of evaluating the tuberculosis surveillance system,
principally with regard to the quality of data available
on the SINAN system.7-9 However, few studies relating
to DRTB-SS evaluation have been conducted in
Brazil and they have always been related to system
decentralization, its history and control measures.3,5,10
Considering the epidemiological relevance of DRTB
within Public Health and the fact that the DRTB-SS has
not been widely evaluated from a national perspective
and on a national scale, the objective of this study was
to evaluate the system, its qualitative and quantitative
attributes and its usefulness. This evaluation will enable
greater knowledge of DRTB-SS, recommendations for
improvements to its performance and fulfilling the
needs it is intended to address, bringing benefits for
system users and drug-resistant tuberculosis patients.
Methods
This was an evaluative study of the DRTB-SS based
on descriptive analysis of DRTB cases diagnosed
between 2013 and 2017 in Brazil, using the evaluation
guidelines proposed by CDC.6 The qualitative attributes
evaluated were simplicity, data quality, flexibility and
acceptability, while the quantitative attributes evaluated
were sensitivity, representativeness, timeliness and
stability. DRTB-SS usefulness was also evaluated.
Brazil is the largest South American country in terms
of territorial size and has 5,570 municipalities spread
over 27 Federative Units and five geographical regions.
In 2019 it had an estimated population of 210,659,013
inhabitants.11
According to the surveillance action routine, DRTB
cases are initially notified and then closed on the SINAN
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system and subsequently notified on the SITETB system.
This latter system requires at least 110 variables to be
filled in. Based on clinical and laboratory information
and information on treatment proposed, cases are
assessed by a team of specialist physicians, responsible
for validating treatment indicated. Case follow-up is
done by means of periodic medical consultations and
laboratory tests until treatment is finalized.
Data and technical information were retrieved
from the SITETB and SINAN systems and tuberculosis
surveillance manuals.2,4 The scientific literature,12,13
and National Tuberculosis Control Program technical
staff were also consulted. Data was also taken from a
satisfaction survey of SITETB system users by means
of a semi-structured questionnaire available on the
FormSUS® platform. Data analysis was based on
simple and relative frequency measurements, central
and scatter trends, using a 95% confidence interval
(95%CI). The following applications were used:
Microsoft Excel, Epi Info 7, ReclinK III 3.1.6.3160,
Stata 12.0.
Qualitative attributes
With regard to the SITETB system, DRTB-SS
simplicity was evaluated based on the following items:
a) DRTB case notification/validation/follow-up and
closure flowchart.

c) Inconsistency – assessed taking average invalid
data recorded for DRTB cases, based on disagreement
between categories of the following variables,
- human immunodeficiency virus (HIV) test
with negative result but presence of AIDS-related
comorbidity;8
- diagnosis date – treatment start date with result
in <0 days –;
- X-ray with presentation (bilateral, or unilateral
cavitation or non-cavitation) and clinical form
(extrapulmonary).
Further information about the formula for
calculating the indicators mentioned above can be
found in Figure 2, shown in the chapter describing the
Results of this study.
Flexibility was calculated based on the following items:
a) Period (in days) between rapid molecular
tuberculosis test (RMT) rollout in the laboratory
network and inclusion of the test result collection
variable on the SITETB system.
b) Health technology post-rollout evaluation –
proportion (%) of DRTB cases having RMT in the first
year following rollout (rollout occurred in September
2014).

b) Number of case notification variables (obligatory
and key variables).

c) Number of variables relating to treatment options
included (per annum) on the SITETB system and
existence of variables to be included.

c) Number of health professionals and health
facilities registered on SITETB.

d) Difference between variables on the paper form
and the online form for notification on the SITETB system.

Data quality was evaluated using the following criteria:

e) Satisfaction survey with SITETB system users,
assessed by the proportion (%) of alterations suggested
by system users that had been incorporated.

a) Duplication – identified using the RecLink III
duplication routine, for new cases diagnosed in the
study period.
b) Completeness – calculated for sociodemographic
variables (schooling; nationality; race/skin color) and
DRTB case clinical variables (type of resistance; clinical
form; HIV test date);8 completeness was assessed
taking the average proportion (%) of complete fields
in relation to total cases, while incomplete fields were
taken to be fields left blank or for which information
was missing.7-9,14

Acceptability was evaluated by calculating the
following items:
a) Sputum culture tests performed to monitor DRTB
cases with the purpose of estimating the proportion
(%) of cases with sputum culture collection and
follow-up data filled in, out of the total number of cases
diagnosed in the period. Sputum culture monitoring
tests are recommended every three months, up until
the 12th month after treatment has ended.2 We assessed
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the data for the first four quarterly DRTB case followup culture tests.
b) Proportion (%) of new cases testing for HIV
(positive or negative), out of total new cases diagnosed
in the period.9 HIV testing is recommended for all
individuals with tuberculosis.2
c) Probabilistic linkage between all cases classified
as DRTB cases notified on the SITETB system and cases
notified on the SINAN system and closed as DRTB cases
on SINAN, diagnosed between 2013 and 2017. The
objective of this procedure was to evaluate agreement

Flexibility

Qualitative

Data quality

Simplicity

Attribute

between the two information systems.15-16 Based on the
Venn diagram, we identified the number of DRTB cases
on the SITETB system (S1), the number of cases on
the SINAN system closed as DRTB cases (S2) and the
number of cases on both systems (A).17 The estimated
total number of DRTB cases (Ne) was calculated using
the Chapman formula,18 where
Ne=((S1+1)(S2+1)/A+1)-1
Taking the estimated number of cases, the
proportion of cases notified by the SITETB system was
then calculated.

Evaluation items

Classification

Overall evaluation

Workflows, variables, users and
health facilities

(i) Quantity and type of data needed
to establish that an event has
occurred, (ii) data management
method, time spent on data transfer,
input, editing, storage and backup
and (iii) quantity of monitoring
sessions needed to update data.

Simple or complex

Duplication

Acceptable (A) (≤5%), not acceptable
(NA) (>5%)

Completeness

Excellent (E) (≥95%), good (G) (≥90
and ≤94%), regular (Re) (≥70 and
≤89%), poor (P) (≥50 and ≤69%)
and very poor (VP) (≤49%)

Inconsistency

Excellent (E) (≤10%), regular (Re)
(>10 e ≤30%) or poor (P) (>30%)

Period (in days) of RMT a
introduction

High (≤180 days), moderate (>181
days and ≤270 days), or low (>270
days)
High (≥60%), moderate (≥50 and
≤59%) or low (<50%)
High (≥90%), moderate (≥70 and
≤89%) or low (<70%)
High (≤10), moderate (>10 and
≤20) or low (>20)
High (≥90%), moderate (≥70 and
≤89%) or low (<70%)

High (at least three ‘high’ results), moderate
(combinations of at least three ‘high’, ‘medium’ or ‘low’
results) or low (at least three ‘low’ results)

High (≥90%), moderate (≥70 and
≤89%) or low (<70%)

High (at least three ‘high’ results), moderate (fewer than
three results in each category or at least three ‘moderate’
results out of five results) or low (at least three ‘low’
results)

RMT a performed after rollout
Variables included on SITETB

b

Paper form versus online form
Satisfaction survey: alterations
on SITETB b

High (duplication A, completeness E, inconsistency E),
moderate (duplication NA, completeness E/G/Re/P/VP,
inconsistency E/Re/P or duplication A/NA, completeness
G/Re/P/VP, inconsistency E/Re/P or duplication A/NA,
completeness E/G/Re/P/VP, inconsistency Re/P) or low
(duplication NA, completeness P/VP, inconsistency P)

Acceptability

Follow-up sputum culture
HIV testing c
Probabilistic linkage of cases
Satisfaction survey: ease of
operation/use and ability to use
SITETB b

a) RMT: rapid molecular test.
b) SITETB: Special Tuberculosis Treatment Information System.
c) HIV: human immunodeficiency virus.
to be continue

Figure 1 – Description of the items for evaluation, classification and overall evaluation of attributes of the DrugResistant Tuberculosis Surveillance System, Brazil, 2013-2017
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continuation

Representativeness

Sensitivity

Attribute

Evaluation items
Detected cases and estimated
cases

Representative (R) not very
representative (NVR)
Time

Timeliness

Representative (person and time=R); moderate
representativeness (one R result + one NVR) or not very
representative (person and time=NVR)

Timely: ≥0 and ≤30 days
High (≥90%), moderate
(≥70% and ≤89%) or low
(<70%)

Treatment

Timely: ≥0 and ≤30 days

Validation

Timely: ≤7 days

Closure

Timely: ≤24 months

RMT performed

Stable (S): stability in number of
cases with RMT a
Not very stable (NVS): fall in number
of RMT a

Satisfaction survey: SITETB
data
Satisfaction survey: SITETB b
reports

High (H) (≤10%), moderate (M)
(>10 and ≤70%) or low (L) (>70%)

Satisfaction survey: has used
SITETB b for more than five
years

High (H) (≥90%), moderate (M) (≥70
and ≤89%) or low (L) (>70%)

a

Stability

Overall evaluation

High (≥90%), moderate (≥70 and ≤89%) or low (<70%)

Person

Notification
Quantitative

Classification

b

High (at least three
‘high’ results),
moderate (fewer than
three ‘high’ or ‘low’
results) or low (at least
three ‘low’ results)

High (S + three H indicators or H/H/M), moderate (S +
three M/L indicators or M/M/H or M/M/L or M/L/H or
M/L/L or NVS + three H/M indicators or H/H/M or H/H/L
or M/AM or M/L/M or M/L/H or L/H/H); or low ( NVS +
three L indicators or L/L/M)

a) RMT: rapid molecular test.
b) SITETB: Special Tuberculosis Treatment Information System.
c) HIV: human immunodeficiency virus.

Figure 1 – Description of the items for evaluation, classification and overall evaluation of attributes of the DrugResistant Tuberculosis Surveillance System, Brazil, 2013-2017
d) Average proportion (%) of ‘I agree totally’ and
‘I agree partially’ answers to the following items of the
satisfaction survey:
- ‘Overall I am satisfied with the SITETB system’;
- ‘SITETB is a system that is easy to operate/use’; and
- ‘I have the capacity needed to use all SITETB
resources related to my responsibilities’.
Quantitative attributes
Sensitivity was evaluated according to capacity to
notify cases on the DRTB-SS, i.e., cases notified on
the SITETB and the SINAN systems, out of total cases
estimated by the World Health Organization (WHO)
based on prevalence surveys conducted in Brazil.1,6 This
indicator was calculated as the average ratio between
MDR-TB cases (n) detected by the DRTB-SS system in

a year and total MDR-TB cases (n) estimated by WHO,
multiplied by 100, in 2015, 2016 and 2017.1
Representativeness was evaluated according to case
characterization, as follows.
a) Person – distribution (%) of new MDR-TB
cases by sex and age group; and distribution (%) of
rifampicin-resistant cases diagnosed by RMT by sex,
age group and TB-HIV coinfection in Brazil versus
international literature.12,13
b) Time – new DRTB cases (n) according to month
and year of diagnosis.
Timeliness was evaluated based on the following
indicators created for this study:
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Attribute

Indicator

Numerator (n)/Denominator (N)

n

N

%

Duplication

Brazilian Drug-Resistant Tuberculosis Surveillance System

Number of new DRTB a cases
duplicated/number of new DRTB a cases

8

4,430

0.18

Completenessb

Schooling: 661

DRTBa cases with incomplete fields/
DRTB cases a

Schooling: 89.1

Nationality: 324

Nationality: 94.7

Race/skin color: 55

Race/skin color: 99.1

Resistance type: 83

6,078

Resistance type: 98.6

Clinical form: 0

Clinical form: 100.0

HIV test date: 789

HIV c test date: 87.0

c

Average: 95.0

Inconsistencyd

Data quality

Cases with negative HIV c result/cases
with AIDS comorbidity=yes

DRTB cases with date of diagnosis –
date treatment started with result <0
days/DRTB cases a
a

DRTB cases a with X-ray with bilateral, or
unilateral cavitation or non-cavitation/
DRTB cases a with extrapulmonary
clinical form

2013: 0

2013:139

2013:0.0

2014: 1

2014:130

2014:0.8

2015: 1

2015:162

2015:0.6

2016: 0

2016:92

2016:0.0

2017: 0

2017:58

2017:0.0

Total: 209

Total: 581

Total: 0.3

2013:28

2013:1,055

2013:2.7

2014:39

2014:1,209

2014:3.2

2015:51

2015:1,377

2015:3.7

2016:51

2016:1,063

2016:4.8

2017:40

2017:1,364

2017:2.9

Total: 209

Total: 6,068

Total: 3.4

2013:2

2013:20

2013:10.0

2014:6

2014:21

2014:28.6

2015:4

2015:27

2015:14.8

2016:2

2016:19

2016:10.5

2017:5

2017:33

2017:15.2

Total: 120

Total: 15.8

Total: 19

Average: 6.5
a) DRTB: drug-resistant tuberculosis.
b) Indicators calculated for each key variable (schooling, nationality, race/skin color, resistance type, clinical form, HIV test date).
c) HIV: human immunodeficiency virus.
d) Indicators calculated per year of diagnosis (2013-2017).
e) Indicators calculated per sputum culture performed (cultures 1 to 4).
f) SITETB: Special Tuberculosis Treatment Information System.
g) Indicators calculated per year of diagnosis (2015-2017).
h) MDR-TB: multi-drug-resistant tuberculosis.
i) DRTB-SS: Drug-Resistant Tuberculosis Surveillance System.
j) WHO: World Health Organization.
k) Cases that had no treatment start date were removed.
l) Extensively resistant cases were removed.
m) RMT: rapid molecular test.

to be continue

Figure 2 – Evaluation of Drug-Resistant Tuberculosis Surveillance System data quality, acceptability, sensitivity,
timeliness and stability, Brazil, 2013-2017
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Attribute

Indicator

Numerator (n)/Denominator (N)

DRTB cases a with sputum culture data recorded/DRTB
cases a,e

n

N

%

Culture 1: 5,764

Culture 1: 94.8

Culture 2: 4,241

Culture 2: 69.8

Culture 3: 3,324

6,078

Culture 4: 2,652

Culture 3: 54.7
Culture 4: 43.6
Average: 65.7

2013: 638

2013: 734

2013: 86.9

2014: 710

2014: 805

2014: 88.2

2015: 971

2015: 1,098

2015: 88.4

2016: 734

2016: 833

2016: 88.1

2017: 926

2017: 1,058

2017: 87.5

Total: 3,979

Total: 4,528

Total: 87.9

6,018

6,950

86.6

Answers ‘I agree totally’ and ‘I agree
partially’ to the question: In general I
am satisfied with SITETBf/total number
of respondents

192

215

89.3

Answers ‘I agree totally’ and ‘I agree
partially’ to the question: SITETBf is an
easy to operate system/total number of
respondents

181

215

84.2

DRTB cases a notified on SITETB f/ estimated DRTB a
cases

Satisfaction survey

Acceptability

New DRTB a cases tested for HIV c/new DRTB a,d cases

Answers ‘I agree totally’ and ‘I agree
partially’ to the question: I have the
capacity needed to use all SITETBf
resources/total number of respondents

187

215

87.0

Average: 86.8
a) DRTB: drug-resistant tuberculosis.
b) Indicators calculated for each key variable (schooling, nationality, race/skin color, resistance type, clinical form, HIV test date).
c) HIV: human immunodeficiency virus.
d) Indicators calculated per year of diagnosis (2013-2017).
e) Indicators calculated per sputum culture performed (cultures 1 to 4).
f) SITETB: Special Tuberculosis Treatment Information System.
g) Indicators calculated per year of diagnosis (2015-2017).
h) MDR-TB: multi-drug-resistant tuberculosis.
i) DRTB-SS: Drug-Resistant Tuberculosis Surveillance System.
j) WHO: World Health Organization.
k) Cases that had no treatment start date were removed.
l) Extensively resistant cases were removed.
m) RMT: rapid molecular test.

to be continue

Figure 2 – Evaluation of Drug-Resistant Tuberculosis Surveillance System data quality, acceptability, sensitivity,
timeliness and stability, Brazil, 2013-2017
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Sensitivityg

Attribute

Indicator

Numerator (n)/Denominator (N)

MDR-TB cases detected by DRTB-SS /total MDR-TB
cases h estimated by WHO j
h

ie

n

N

%

2015: 1,197

2015: 2,300

2015: 52.0

2016: 990

2016: 2,400

2016: 41.3

2017: 1,100

2017: 2,400

2017: 45.8

Notification

New DRTB cases notified on SINAN
and on SITETB f with interval between
closure date on SINAN and notification
date on SITETB f ≥0 and ≤30 days/new
DRTB a cases notified on SINAN and on
SITETB f

1,497

1,794

83.9

Treatment k

DRTB cases a with interval notification
date and treatment date ≥0 and
≤15 days/DRTB cases a with interval
between notification date and
treatment date ≥0

2,868

3,177

90.3

Validation

DRTB cases a diagnosed in 2017
validated ≤7 days after notification
date/DRTB cases a diagnosed in 2017
selected by simple random sampling

95

142

66.9

Closure l

Average: 46.4

New DRTB a cases diagnosed in the
period 2013-2016 with closure ≤24
months/New DRTB a cases diagnosed in
the period 2013-2016

3,268

3,391

96.4

Timeliness

a

Satisfaction survey

Stability

DRTB cases a with RMT m performed

868
699

Answered ‘yes’ to the item: the data I
save on SITETB f are lost /respondents
who do not consider SITETB f to be
reliable

6

55

10.9

Answered ‘yes’ to the item: The SITETB
f
reports do not produce correct data/
respondents who do not consider
SITETB f to be reliable

5

55

9.1

Respondents who have used SITETB f for
more than 5 years/total respondents

143

215

66.5

a) DRTB: drug-resistant tuberculosis.
b) Indicators calculated for each key variable (schooling, nationality, race/skin color, resistance type, clinical form, HIV test date).
c) HIV: human immunodeficiency virus.
d) Indicators calculated per year of diagnosis (2013-2017).
e) Indicators calculated per sputum culture performed (cultures 1 to 4).
f) SITETB: Special Tuberculosis Treatment Information System.
g) Indicators calculated per year of diagnosis (2015-2017).
h) MDR-TB: multi-drug-resistant tuberculosis.
i) DRTB-SS: Drug-Resistant Tuberculosis Surveillance System.
j) WHO: World Health Organization.
k) Cases that had no treatment start date were removed.
l) Extensively resistant cases were removed.
m) RMT: rapid molecular test.

Figure 2 – Evaluation of Drug-Resistant Tuberculosis Surveillance System data quality, acceptability, sensitivity,
timeliness and stability, Brazil, 2013-2017
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a) Notification – proportion (%) of new DRTB cases
with an interval between closure date on the SINAN
system and date of notification on the SITETB system
≥0 and ≤30 days.
b) Treatment – proportion (%) of DRTB cases with
an interval between notification date and treatment start
date ≥0 and ≤30 days.
c) Validation – period between case notification and
treatment validation by specialist physicians. A simple
random sample of new DRTB cases notified in 2017
was calculated (expected frequency = 50%; margin
of error = 5%). For the selected cases we calculated
the proportion of cases with an interval between
notification date and validation date ≤7 days; for this
item we used an 80% confidence interval (8%CI) as
it was an estimate based on the use of probabilistic
sampling.
d) Closure – proportion (%) of new DRTB cases
diagnosed in the period 2013-2016, with an interval
between treatment start date and closure date ≤24
months; we excluded extensively drug resistant cases,
for which treatment periods may be greater than 24
months.
Stability was evaluated by means of the following items:
a) DRTB cases (n) with RMT performed (taking
into consideration RMT stockout in 2015).
b) Average proportion (%) of “Yes” answers to the
satisfaction survey questions, calculated in relation to
participants who considered that the SITETB was not
reliable, namely:
- ‘The data I save on SITETB are lost; and
- ‘The SITETB reports do not produce correct data’.
c) Proportion (%) of survey respondents who had
used SITETB for more than five years.
Classification and overall evaluation of the qualitative
and quantitative attributes and their respective items
are shown in Figure 1. DRTB-SS usefulness was
evaluated considering the objectives of the MRTB
Information System.4
The study project was approved by the National
Research Ethics Committee (CONEP) – Consolidated
Report No. 2.756.559, dated July 6th 2018 –, in

accordance with National Health Council Resolution
No. 466, dated December 12th 2012.
Results
A total of 6,078 DRTB cases were notified on the
SITETB system in the period assessed. Of these, 4,528
were new cases, distributed mainly in the Southeast
region (n=1,783; 39.4%). The most frequent closure
types for new cases diagnosed between 2013 and 2016
were favorable outcome (cure/treatment completed)
(n=2,196; 63.7%) and treatment abandonment
(n=675; 19.6%). Closure due to death was recorded
in 7.3% (n=252) of cases (Table 1).
Qualitative attributes
Simplicity
In January 2019, 895 users and 889 health
facilities were registered on SITETB and DRTB-SS was
considered to be complex.
Data quality
Probabilistic linkage identified eight (0.2%)
duplications among new DRTB cases. Average
completeness of the ‘schooling’ (89.1%), ‘nationality’
(94.7%), ‘race/skin color’ (99.1%), ‘resistance type’
(98.6%), ‘clinical form’ (100%) and ‘HIV test date’
(87.0%) variables was 95.0% for DRTB cases. Only
0.3% of cases had inconsistent data on existence of
AIDS and 3.4% had inconsistent data on diagnosis date
and tuberculosis treatment start date. However, data on
clinical form was inconsistent for 15.8% of people with
DRTB (Figure 2), resulting in excellent data quality.
Flexibility
The RMT variable was included on the SITETB
system approximately 488 days after RMT rollout in
the laboratory network. In 2015, one year after RMT
rollout, 62.8% of cases were diagnosed using this
test. All variables related to new treatment options
(n=23) had been included on SITETB when this
evaluation was conducted. Comparison between
printed paper and online notification instruments
identified differences in relation to 12 variables. Out
of the 215 satisfaction survey respondents, 37 (17.2%)
suggested alterations for the SITETB system and 18
(48.6%) of these respondents felt that they had been
taken into consideration regarding their satisfaction
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Table 1 – New drug-resistant tuberculosis cases by region of residence and drug-resistant tuberculosis case closure
status, Brazil, 2013-2017
Year of diagnosis
Variables

2013

2014

2015

2016

Total

2017

N

%

N

%

N

%

N

%

N

%

N

%

North

71

9.7

89

11.1

150

13.7

100

12.0

176

16.6

586

12.9

Northeast

179

24.4

224

27.8

273

24.9

211

25.3

230

21.7

1,117

24.7

Southeast

320

43.6

302

37.5

468

42.6

300

36.0

393

37.2

1,783

39.4

South

149

20.3

162

20.1

183

16.7

197

23.6

235

22.2

926

20.5

Midwest

15

2.0

28

3.5

24

2.2

25

3.0

24

2.3

116

2.6

734

16.2

805

17.8

1,098

24.2

833

18.4

1,058

23.4

Cure/treatment completed

469

64.0

511

63.9

704

64.4

512

62.4

–

–

2,196

63.7

Treatment abandonment

140

19.1

153

19.1

221

20.2

161

19.6

–

–

675

19.6

Death/death from other cause

52

7.1

60

7.5

74

6.8

66

8.0

–

–

252

7.3

Failure

55

7.5

49

6.1

55

5.0

31

3.8

–

–

190

5.5

Regimen change

9

1.2

13

1.6

24

2.2

17

2.1

–

–

63

1.8

In treatment

1

0.1

5

0.6

11

1.0

29

3.5

–

–

46

1.3

DRTB

6

0.8

9

1.1

3

0.3

2

0.2

–

–

20

0.6

1

0.1

–

–

2

0.2

3

0.4

–

–

6

0.2

733

21.3

800

23.2

1,094

31.7

821

23.8

–

–

Region of residence

Total
Closure status

b

Transfers
Total

4,528 100.0

a

3,448 100.0

a) Closure of cases diagnosed in 2017 was not evaluated (treatment in progress).
b) DRTB: drug-resistant tuberculosis

with the system. When combining the items evaluated,
system flexibility was found to be moderate.
Acceptability
Of the 6,078 notified DRTB cases, 94.8% carried out
sputum culture 1, 69.8% carried out sputum culture 2,
54.7% carried out sputum culture 3 and 43.6% carried
out sputum culture 4. The average proportion of DRTB
cases having data on sputum culture collection in the
period was 65.7%. Among new DRTB cases, 87.9%
(n=3,979) tested for HIV (Figure 2). Based on 6,018
DRTB cases notified on SITETB and 4,035 cases
notified on SINAN, probabilistic linkage identified
3,494 pairs (cases on both systems). Using the
Chapman formula, 6,950 DRTB cases were estimated
for the period, 86.6% (n=6,018) of which were
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notified on SITETB. Regarding those who answered
the satisfaction survey (n=215), 89.3% (n=192)
were satisfied with the system, 84.2% (n=181)
considered SITETB easy to operate and 87.0%
(n=187) stated that they were capable of using all
its resources. Overall acceptability was moderate.
Quantitative attributes
Sensitivity
In 2015, 1,197 rifampicin-resistant MDR-TB cases
were notified on DRTB-SS, i.e. 52.0% of the 2,300
cases estimated by WHO for the same period. In 2016,
41.3% (990/2,400) of estimated cases were notified,
while in 2017, 45.8% (1,100/2,400) of estimated
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cases were notified (Figure 2). The overall average
calculated for the three-year period was 46.4%,
resulting in low sensitivity.
Representativeness
MDR-TB cases notified on SITETB occurred most
frequently among young adults aged 20-39 (44.4%),
the majority of whom were male (67.4%), thus
corroborating results available in the international
literature. A similar pattern was found in rifampicinresistant cases notified on SITETB and also in the
literature consulted, as well as the same proportion
of HIV coinfection (14.1%).
DRTB case distribution per month of diagnosis
was constant throughout the period and there was
no seasonal pattern (Figure 3). Representativeness
was considered to be high.

Timeliness
Notification on SITETB was considered to be
timely for 83.9% of new DRTB cases. Treatment
was started on a timely basis for 90.3% of DRTB
cases notified in the period. Validation was timely
for 66.9% (80%CI 61.9;71.9) of new cases notified
in 2017, selected using random sampling. 96.4%
of new cases notified between 2013 and 2016 were
closed on a timely basis (Figure 2). This attribute
was considered to be moderate.
Stability
In 2015, the year in which RMT stockout occurred,
there was a reduction in the number of tests performed
(n=868 in 2014; n=699 in 2015). In the satisfaction
survey, among those who did not consider the SITETB
system to be totally reliable (n=55), 6 (10.9%) stated
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Figure 3 – Number of new drug-resistant tuberculosis cases (N=4,528) by year of diagnosis, Brazil, 2013-2017
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that the data they saved on SITETB were lost, and 5
(9.1%) stated that SITETB reports did not produce
correct data. Taking the survey participants as a whole
(n=215), 143 (66.5%) had used SITETB for more than
five years (Figure 2). Overall stability was considered
to be moderate.
Usefulness
DRTB-SS was found to meet the four objectives
proposed and, therefore, the system was considered
to be useful.
Discussion
DRTB-SS was considered to be a complex, high
quality and representative system. Its flexibility,
acceptability, timeliness and stability were considered
to be moderate, while its sensitivity was considered to
be low. It was found to be useful, based on its ability to
meet the objectives of the MRTB Information System.4
This study has some limitations. Medication
management – a process which forms part of DRTBSS – was not evaluated and cases which had ‘death’
as their outcome were not checked on the official
Mortality Information System (SIM). Failure to identify,
confirm and/or evaluate this data and information can
compromise the results of a study. Moreover, data
incompleteness may have been overestimated owing
to fields with missing information, which may possibly
represent unknown information rather than failure to fill
in the field. Case closure classification errors on SINAN
may have influenced system acceptability, as only cases
closed as DRTB cases were used for probabilistic linkage
with SITETB data. This analysis did not use Laboratory
Environment Manager data, which would have enabled
unnotified DRTB cases to be identified and this would
have increased DRTB-SS acceptability.
Various results regarding the simplicity of systems
similar to DRTB-SS in other countries can be found in
the literature. In the Yemen, a study conducted in sentinel
units evaluated DRTB-SS as having com moderate
simplicity.18 In the United States, a pilot instrument
prepared to obtain basic information on DRTB cases
was considered to be simple.19 In comparison with the
results of these two studies, DRTB-SS can be considered
to have been implemented throughout Brazil, having
consolidated workflows and activities which, to a certain
extent, justify its complexity.
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The high data quality found reflects technical staff
knowledge about activities recommended for DRTB
control. This is fundamental not only for data quality,
but also for achieving favorable outcomes for DRTB
cases, as per the conclusion reached by a study
conducted in Niterói, RJ.20 HIV testing percentages
were higher than those found on the treatment-sensitive
tuberculosis surveillance system.21 This reiterates the
existence of technical staff surveillance knowledge
and actions and can collaborate with timely starting of
antiretroviral therapy and reducing mortality caused
by TB-HIV coinfection.2
Incorporation of new variables and new technologies
on SITETB demonstrates the flexibility of this
information system. Different results were reported by
a DRTB-SS evaluation carried out in the United States
between 2012 and 2015, when concern was expressed
regarding incorporation of technology and DRTB case
surveillance into local electronic systems.19 However,
the low percentage of incorporation of alterations
suggested by SITETB users found via the satisfaction
survey demonstrates the importance of interlocution
between administrators and users with the aim of
improving system functioning.
Among the items evaluated for the ‘acceptability’
attribute, low percentages were found for follow-up
sputum culture. Similar results have been documented
for sensitive tuberculosis follow-up examinations and
surveillance system evaluations.7-9 As such, we propose
evaluation of work processes, laboratory services and
case follow-up, with the aim of identifying difficulties
and proposing strategies to overcome them. SITETB
case detection capacity (calculated based on cases
notified on SINAN, cases notified on SITETB and real
case estimation) was assessed as being moderate. Case
detection improvement is possible, given that, according
to the Ministry of Health recommendation, DRTB cases
notified on SITETB should also be notified on SINAN
and closed on SINAN as DRTB cases.2 Acceptability
as assessed by system users, when compared to the
2016 satisfaction survey, showed a larger number of
individuals who considered themselves to be capable
of using SITETB resources and who stated that they
were satisfied with the system.22
Low DRTB-SS sensitivity, when compared to WHO
estimates, suggests the existence of gaps in case
detection. As such, strategies aimed at identifying areas
for structuring the laboratory network and expanding

Epidemiol. Serv. Saude, Brasília, 29(1):e2019190, 2020

Bruna Dias Tourinho et al.

DRTB diagnosis can help to achieve greater knowledge
about resistance to tuberculosis drugs in Brazil. Low
DRTB-SS sensitivity has already been documented in
other studies, highlighting the need to improve access
to diagnosis and treatment.18
Moderate notification timeliness and low validation
timeliness indicate that these processes can be carried
out in a shorter space of time, although there is no
standard timeliness for these items. Untimely validation,
together with other factors, such as the time taken to
make laboratory test results available,23 can delay the
start of treatment, contributing to dissemination of
resistant bacilli and, consequently, worsening of the
patient’s condition.
DRTB-SS was considered to be useful because it
offers conditions for notifying and monitoring cases
on SINAN and, above all, on SITETB. Strengthening
and decentralizing this surveillance system are goals
that have already been achieved, to the extent that the
system is comprised of decentralized and integrated
workflows, with the participation of health service
managers from different government levels and health
facilities. Identification of studies and evaluations using
SITETB data,5,10,24,25 as well as stock control and control
of medication shipments, which are activities routinely
carried out by SITETB, enable the system’s usefulness
to be recognized.
In order for DRTB-SS to be enhanced and
strengthened, we recommend that national health

service managers (i) review and update system
objectives, (ii) prepare indicators and targets for
DRTB-SS, (iii) update at the same time the paper form
and the online form for notification on the SITETB
system, (iv) evaluate the diagnosis network and identify
priority areas for DRTB and (v) propose periodic
evaluations of DRTB cases and data. We recommend
that State and Municipal Tuberculosis Control Programs
(i) periodically monitor cases and data, (ii) evaluate
the diagnosis network and integration of information
between SITETB and SINAN, as well as (iii) periodically
providing training for SITETB users.
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