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COMPREHENSIVE INDICATIVE ANALYSIS
OF THE PERFORMANCE AND QUALITY

OF ACID-FAST BACTERIA DETECTION BY
PRIMARY CARE FACILITIES IN THE SAKHA

REPUBLIC (YAKUTIA)

The study takes a look at the work of clinical laboratory service performing microscopic diagnosis of tuberculosis in the Sakha Republic (Yaku-
tia). We analyzed results of Ziehl-Neelsen microscopic detection of tuberculosis (TB) in clinical diagnostic laboratories of primary care facilities in

2005, and over the period from 2012 to 2016.

Analysis was based on national-level and industry sectoral reports, and annual reports of laboratories performing microscopic diagnosis of TB.
Data from the following statistical forms were studied: Form 30, Form 33, Form ‘7-TB’, Register ‘03-TB/y’, Register ‘4-TB/y’ for the years 2005, and

2012-2016.
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Introduction. Today’s epidemiological
situation with tuberculosis (TB) in Rus-
sia, and in the world, is demanding fast
and effective detection and control of the
causative agent, to prevent its spread.
Microscopic method based on acid-fast
biological properties of Mycobacterium
tuberculosis is one of the detection meth-
ods that are both fast and inexpensive [9].

Detection of acid-fast bacilli (AFB) in
diagnostic specimens is significant in
terms of identifying infectious TB cases,
which present the biggest epidemiologi-
cal risk. As is recognized, these patients
can infect 20-30 or even more persons a
year, on average [1, 5, 9].

In this view, intensifying the detection
of cases by microscopic methods is con-
sidered more and more as an urgent task
for laboratory services within all medical
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and preventive healthcare facilities, irre-
spective of their departmental affiliation
or forms of ownership [9].

One of the viable focus areas in rais-
ing the effectiveness of anti-TB measures
is the application of indicative approach
to state monitoring and management
system. Monitoring trends in indicators
can be useful in terms of more effective
management of prevention and treatment
practices, and to assess the performance
of anti-TB measures. Based on indica-
tive approach, improved epidemiological
monitoring and quality assessment sys-
tems in TB care system have been de-
veloped and implemented at a regional
level [7].

Aim. Analyze performance and qual-
ity of AFB detection by means of Zie-
hl-Neelsen staining-based microscopic
examination performed in laboratories of
primary care facilities in the Sakha Re-
public (Yakutia).

Material and methods. We analyzed
the work of laboratory service performing
microscopic diagnosis of TB in Yakutia.
Analysis was based on national-level
and industry sectoral reports, and
annual reports of laboratories performing
microscopic diagnosis of TB.

Data from the following statistical forms
were analyzed: Form 30, Form 33, Form
‘7-TB’, Register ‘03-Tb/y’, Register ‘4-
TB/y’ for the years 2005, and 2012-2016.

Statistical data processing was per-
formedusingcommonlyavailable software
(Microsoft Excel), and StatSoft Statistica
6, and was based on mean values (M+m),
and statistical significance measure
for observed statistical differences (P).

Results and discussion. As of Jan-
uary 1, 2017, 209 clinical laboratories of

all levels were functioning in the Sakha
Republic (Yakutia).

Of 209 laboratories, Ziehl-Neelsen mi-
croscopic tests for AFB were performed
by 144 (68.9%) labs. Due to substandard
resources, 60 (28.7%) labs were not li-
censed to work with RG3 and RG4 bio-
logical agents, and were not performing
tests for AFB.

Based on WHO recommendations
for primary care facilities, the key per-
formance quality indicators for Zie-
hl-Neelsen (ZN) microscopy are AFB
detection rate in diagnostic specimens,
multiplicity of tests performed, population
coverage (%) with tests, and proportion
of new TB cases with positive ZN sputum
microscopy detected in primary care lab-
oratories. Based on these criteria, we as-
sessed performance for ZN microscopic
tests conducted in clinical diagnostic lab-
oratories of primary care facilities over
the period from 2012 to 2016.

As is seen in Table 1, over the spec-
ified period, number of tests performed
and number of individuals tested for
AFB in primary care laboratories had re-
mained practically at the same level, with
minor variations ranging from 79 258
(2012) to 79 544 (2016) tests/year, and
from 30 760 (2012) to 30 174 (2016) pa-
tients/year. Proportion of AFB-positive
patients had been declining each year
(WHO reference level: 1%), with 0.3% in
2016, compared to 0.5% in 2012. Multi-
plicity of tests (WHO reference value:
3.0) remained stably at 2.6. Population
coverage (WHO reference level: 5%)
ranged from 3.4% to 3.1%.

It can be said, that AFB detection rate,
multiplicity of ZN tests, and population
coverage with ZN testing in primary care
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laboratories had been below the reference
WHO levels over the period from 2012
to 2016, and showed a trend to decline.

Therefore, with the aim to comprehen-
sively assess performance of microsco-
pies for AFB, we analyzed some aspects
in generating the values for indicative
statistics.

The first indicator, AFB detection
rate, is used to describe the percent of
smear-positive TB patients among pa-
tients suspected for TB and tested in pri-
mary care laboratories. Indicative value is
calculated based on ratio of smear-posi-
tive patient number to total number of
persons tested for TB (% of infectious TB
patients identified by microscopy). Calcu-
lation is made using the formula:

Number of smear-positive
patients
x 100

Number of patients with
suspicion tested for TB

This indicator is used to assess perfor-
mance of primary level laboratories in de-
tecting TB cases. Itis in correlation with TB
prevalence level in a region. Reference
value for AFB detection rate should be 1%.

Data in Table 1 show that in the Sakha
Republic, the reference value for AFB
detection rate is achieved only in spe-
cialized TB service facilities. Considering
the existing estimated TB incidence in
Russia, primary level laboratories could
be able to detect, respectively, 1-2% and
2-3% of TB cases in cities and in rural ar-
eas, per every 100 individuals tested [6].

Reaching these proportions will de-
mand rigorous adherence to require-
ments: appropriate patient referral for
AFB-test; adequate multiplicity of tests
performed; adequate quality of diagnos-
tic specimens.

The second indicator, multiplicity of
tests, is calculated using the formula:

Number of samples tested
x 100

Number of patients with suspicion
tested for TB

WHO recommends collecting three
samples from each patient suspected for
TB to perform sputum microscopy. Ideal-
ly, an average number of slides (samples)
observed to diagnose 1 patient should
be 3 or close to 3. Too many (>3) or too
few (<2) samples would be considered
as noncompliance to sputum collection
procedure [6]. But taking into consider-
ation the new recommendations, cancel
of further diagnostic tests of specimens

is allowed, if AFB are detected in the first
sputum sample. Optimal multiplicity for
sputum tests per 1 patient, performed
with diagnostic purpose, could be 2.7.

The third indicator describing the
performance of primary-level facilities is
population coverage with microscopy,
calculated using the formula:

Number of patients with
suspicion tested for TB
x 100

Total population of an area

Reference level for this indicator is
5%. This level is achievable with ade-
quate patient classification to social and
medical risk groups for TB.

The forth indicator, a significant one, is
the proportion of smear-positive patients
with TB detected in primary-level labora-
tories among all notified new smear-pos-
itive TB cases.

With well-organized workflow, the ma-
jority of infectious TB cases identified by
sputum microscopy should be detected
by primary-level facilities. Recommend-
ed detection level is estimated as no less
than 50-70%. This indicator is calculated
using the formula:

Number of smear-positive TB
patients detected by primary-level
Sfacilities
x 100

Number of all notified new smear-

positive TB cases

To analyze this indicator, results of mi-
crobiological examinations were studied in
newly identified patients within annual co-
horts of pulmonary TB cases in Sakha Re-
public for the years 2005, and 2012-2016.

Over the study period, there was a de-

cline trend in number of new cases of pul-
monary TB, with a decrease by 15.3%,
on average (from 577 in 2005 to 489 in
2016). Among new pulmonary TB cases,
diagnosis of infectious TB (i.e. case iden-
tification and notification) by means of mi-
croscopy (ZN, fluorescence) decreased
by 5% (from 34.0% in 2005 to 32.3% in
2016) (Table 2).

There was a noticeable increase in
AFB detection rate by microscopies per-
formed in primary-level facilities. In 2005,
proportion of AFB+ results in primary-lev-
el facilities was 18.4%, but during the pe-
riod from 2012 to 2016, there was a sta-
tistically reliable increase by a factor of
2.4 (p<0.05), and in 2016, the proportion
was 44.3%.

In the Far-East Federal District, the
proportions of new infectious (smear-pos-
itive) TB cases detected by microscopy
were lower, compared to Sakha Republic
(Table 3): 32.2 (2012); 30.2 (2013); 31.5
(2014); 32.8 (2015); 30.2% (2016). In
Russian Federation, the proportions were
almost the same as in Sakha Republic:
33.8 (2012); 34.2 (2013); 34.0 (2014);
34.1 (2015); 33.8% (2016) [2,3,4,8].

For the last 5 years, the proportion of
AFB-positive cases detected by prima-
ry-level facilities, among all notified AFB+
cases, was stably above 40% (except
39.8% in 2015), which was meaningful-
ly higher, compared to Far-East Federal
District and Russian Federation (2.3 and
2.4 times (p<0.05), respectively).

Hence, taking into consideration the
increase in microscopic detections by
primary-level facilities in Sakha Republic,
observed over the study period, an ap-
propriate reference level for this indicator
would be no less than 60%.

Conclusion. All reference indicators
discussed are suitable for estimation of the
performance, quality of work, and work-

Table 1

Number and quality of ZN microscopies for AFB in clinical diagnostic laboratories
of primary care facilities in 2012-2016

Indicators Years
2012 2013 2014 2015 2016
Number of tests, total 79258 83501 79305 80034 | 79544
Of them, AFB+ 322 228 226 187 162
Detection %
(WHO reference: 1%) 0.4 03 03 0.2 0.2
Patients tested 30760 | 32584 | 30797 | 29920 | 30174
Of them, AFB+ 149 126 110 101 87
Detection %
(WHO reference: 1%) 0.5 0.4 0.4 0.3 0.3
Test multiplicity
(WHO reference: 3.0) 2.6 2.6 2.6 2.7 2.6
Population coverage %
(WHO reference: 5%) 32 34 32 2.8 3.1




flow management of primary-level labora-
tories performing ZN microscopy for AFB.

The indicators are easy to calculate,
and are currently included in official sta-
tistical recording and reporting forms.

In conclusion, present-day reality is
demanding further dedicated manage-
rial efforts to continue actively using mi-
croscopic method in case detection, in
particular, pulmonary TB cases, and es-
pecially, among social and medical risk
groups. In view of this, more emphasis
is put on comprehensive indicative ap-
proach to estimation and continuous
monitoring of workflow organization and
quality of microscopic tests performed,
for the purposes of TB detection.
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Table 2
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2016 489 158 32,3 70 443
;r)eor;‘fzoovfg -15,3% -19,4% -5% +1.9times | +2.4 times
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detected in primary care facilities: 40.9 40.7 443 39.8 443
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Far-East: (M+m) =17.9+0.5 18.3 17.9 16.8 17.5 16.8
Russia: (M+m) =17.5+0.3
Increase in Yakutia, compared to Far-East Federal District and Russia: by a factor of 2.3 and 2.4.
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