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n The Russian Federation has an 
extensive and costly network 
of tuberculosis (TB) laboratories 
with overlapping functions and 
relatively poor performance. 
The number of laboratories and 
tests performed are excessive by 
international standards.

n Newly-approved standards for 
TB case-fi nding and follow-up 
of treatment are not yet applied 
country wide.

n Laboratories have inadequate 
equipment, materials and safety 
conditions, which lead to 
low-quality and ineffi cient 
microscopy and culture services. 
A system of Quality Assurance 
(QA) is not routinely implemented 
throughout the country. 

n If TB microscopy services 
are restructured with fewer 
laboratories and a reduced 
workload that is in line with 
international standards, large 
cost reductions as well as 
improvements in quality and safety 
can be achieved compared with 
existing services. For example, 
centralization of smear microscopy 
and culture testing services 
combined with reductions in the 
number of smear microscopy tests 
in line with international standards 
could reduce costs at oblast 
(regional) level from US$ 187 000 
per year to US$ 120 000 per year. 

n The current salary structure and 
lack of incentives for staff involved 
in TB work contribute to poor 
motivation and performance.

n There is an urgent need to 
revise the country's policy on TB 
diagnosis and treatment follow-up 
and to reform the organization, 
budgeting and staff policies related 
to laboratory services.

Summary
of fi ndings

The effi ciency of
TB laboratory services in

the Russian Federation 

Laboratory services are a fundamental component of a national tuberculosis 
(TB) control programme and a core part of the internationally-recommended 
DOTS strategy for TB control. Diagnosis of TB and monitoring of treatment 

progress relies on effective microbiology services, including sputum smear 
microscopy, culture examination and drug susceptibility testing (DST). 

The Russian Federation has a well-developed system of microbiology services 
in both Primary Health Care (PHC) services and TB services. Laboratory services 
within the TB system are organized at four levels, in addition to the clinical 
diagnostic laboratories (CDLs) within PHC services. This structure is shown in 
Table 1. Activities at the different laboratory levels are often overlapping. For 
instance, sputum smear microscopy tests performed in CDLs within PHC services 
are repeated at Level I and II laboratories when patients are transferred to the TB 
system. 

In 2003, there were 11 993 CDLs performing smear microscopy tests within 
PHC services [1]. There were a further 348 laboratories providing culture services 
and 377 laboratories providing both culture and drug susceptibility testing 
within the TB system. These laboratories performed a total of nine million 
microscopy tests and 6.7 million culture examinations in 2003 [1]. With 28 868 
new smear-positive cases detected in 2003 [2], this meant that about 311 
smears were done per newly-detected, smear-positive case. Around 30 tests 
would be expected if international standards were applied [3]. At the same time, 
the average number of smears per laboratory is low, and in 2003 did not exceed 

Table 1
Structure of the laboratory network in the Russian Federation according to administrative level 
and function.

Level of laboratory network Administrative level Function

Clinical diagnostic laboratories Municipal and regional level AFB microscopy for TB diagnosis
in PHC and TB services   and treatment follow-up

Level I TB services: Municipal level AFB microscopy and culture for 
Bacteriology laboratory  TB diagnosis and treatment 
(“culture point”)  follow-up

Level II TB services: Municipal and regional level All functions of Level I,
Bacteriology laboratory  plus species identifi cation; DST; 
  supervision and EQA for CDL of 
  PHC and TB services and for 
  Level I Bacteriological laboratory

Level III TB services: Federal-Okrug level All functions of Level II,
Reference Laboratory  plus supervision and EQA for 
of Federal districts  Level II; training; coordination of 
  laboratory activities at Okrug level

Level IV TB services:  Federal level All functions of Level III,
Federal Reference Laboratory of  plus support to and coordination 
the MoH, RF (National)*  of activities with the National 
  TB Programme (NTP)

* The National level laboratory (IV) is not yet operational. AFB = Acid Fast Bacilli. EQA = External Quality 
Assessment.

Brief5_en_final+.indd   3Brief5_en_final+.indd   3 28/09/05   16:38:5828/09/05   16:38:58



policy
brieffd

number

DFID-funded Project
March 20055

World Health Organization Project
“Cost-effectiveness of TB control in the Russian Federation”

750 per year (equivalent to 2-3 slides per day [4]. 
While the number of laboratories and total tests done 

is high, existing policies and strategies in the Russian 
Federation underestimate the value of microbiological tests 
in detecting TB cases. Instead, the main case-fi nding tool 
is fl uorography, which accounts for about one quarter of 
total TB control costs in the Russian Federation [5]. Out of 
84 million people screened for TB in 2003, 59 million were 
examined by fl uorography, 22 million by tuberculin skin test 
and only 1.6 million by microbiological methods (including 
1.2 million by sputum smear microscopy) [1].

This policy brief is structured in four parts. The fi rst part 
provides an overview of the Russian Federation’s laboratory 
system from an international perspective. The second 
part assesses alternative ways of organizing laboratory 
services at regional level in terms of their cost and cost-
effectiveness. The third part identifi es obstacles to the 
implementation of an optimal laboratory network, based 
on discussions among laboratory experts and decision-
makers involved in TB and PHC services at regional and 
federal levels. The fourth part of the brief provides policy 
recommendations for how to develop a more effective and 
effi cient laboratory network. 

The Russian Federation’s laboratory 
system from an international perspective

Compared to international standards, a very large 
number of sputum smear microscopy tests are 
done for the purposes of TB control in the Russian 

Federation. At the same time, relatively small numbers of TB 
cases are diagnosed primarily by sputum smear microscopy, 
and a very large number of people are tested per case 
diagnosed. For example:
n 155 395 tests were done in the CDLs of Vladimir 

Oblast’s PHC services in 2003, compared to the 
23 240 that would be required if international 
standards were applied and given existing regulations 
and TB epidemiology in the Russian Federation [3].

n The number of newly-registered cases diagnosed by 
any microbiological method was 3076 out of 1.6 
million screened (0.19%). 

n Only 3% of all newly registered TB patients were 
diagnosed by any bacteriological method, and 
only 2% by microscopy. According to international 
guidelines, the majority of patients should be detected 
by microscopy [6]. 

n A large number of bacilli-producing patients are fi rst 
identifi ed as TB cases by X-ray (passive case-fi nding) or 
fl uorography (active case-fi nding), and only proved to 
be bacilli producers by microbiological methods some 

time later. This was the case for 42 117 of 95 183 
(44%) new TB cases in 2003 [2].

Reasons for the large number of tests include:
n Existing regulations on active case-fi nding. These 

regulations stipulate that active case-fi nding should 
be done regularly among various risk groups. These 
include risk groups defi ned according to social criteria 
(e.g. the homeless, refugees, and prisoners), those 
defi ned according to health criteria (e.g. patients with 
chronic respiratory diseases), and TB contacts [7, 8].

n Use of microscopy and culture examinations during 
treatment and follow-up. The indications and 
periodicity of examinations in different dispensary 
groups are stipulated by prikaz #109. Nonetheless, 
physicians tend to overuse laboratory services, ordering 
more tests than are stipulated by the guidelines. 

Laboratory services also suffer from inadequate 
equipment, materials and safety conditions. There is no 
routinely implemented system of quality assurance (QA), 
which leads to low-quality and ineffi cient microscopy and 
culture services.

The cost and cost-effectivenesss of 
alternative ways of organizing laboratory 
services 

The large workload and number of laboratories in 
the international context suggests that there is 
considerable scope for reducing the number of 

laboratories, laboratory workload and costs. At the same 
time, there is a need to introduce QA and to improve 
biosafety standards, and to upgrade existing infrastructure 
and equipment. To assess how laboratory services could 
be improved in terms of their organizational structure, 
workload, cost, cost-effectiveness, quality and safety, a 
spreadsheet model was developed in collaboration with 
laboratory experts at international, federal and local levels. 

Spreadsheet model
The spreadsheet model allows users to design a laboratory 
network, and to assess its cost, workload, effectiveness and 
cost-effectiveness. It is particularly useful for identifying 
the lowest cost way to provide a defi ned set of laboratory 
services, of adequate quality and biosafety. Various 
model parameters can be specifi ed, such as the number 
of clinical and bacteriological laboratories, the annual 
number of smear microscopy, mycobacterial culture and 
drug susceptibility tests (DST), time norms per test for 
the relevant categories of personnel, the building and 
equipment that are needed, and the quality and safety 
procedures that are in place. 
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(administrative unit) plus one in Vladimir City. All Level I 
laboratories (so-called “culture points”) are eliminated. 
Safety and quality [9] are upgraded to international 
standards while the workload is shifted from Level I to Level 
II. Regular training and retraining, supervision, and new 
equipment are introduced where necessary. 
Scenario 3: Workload according to international standards, 
reduced number of laboratories, improved quality and 
safety. 
Scenario 3 is the same as Scenario 2 except that: a) the 
number of CDLs is further decreased; and b) the microscopy 
workload in CDLs is reduced according to World Health 
Organization (WHO) recommended standards for case-
fi nding and treatment follow-up [3]. Only nine laboratories 
are needed for sputum smear microscopy in this scenario.

Total cost of TB laboratory network, alternative 
scenarios
The cost of existing laboratory services in Vladimir Oblast 
(Scenario 1) was US$ 187 000 per year. Restructured and 
more centralized services (Scenario 2) cost US$ 160 000 per 
year and services based on WHO guidelines (Scenario 3), 
which are still more centralized and associated with a much 
lower workload, cost US$ 120 000 per year (Figure 1). Cost 
reductions compared with existing services are achieved in 
both Scenarios 2 and 3 despite the introduction of regular 
training and retraining, supervision, QA, improved biosafety 
standards, and new equipment. 

While total costs are reduced in Scenario 3, the average 
cost per smear microscopy test increases as fi xed costs are 
spread over a smaller number of tests (Table 3). 

Cost-effectiveness of alternative scenarios
The cost-effectiveness estimates for the three scenarios 
focused on the effi ciency of CDLs at PHC level, given that 
it is at this level that major restructuring was considered. 

Table 2
Three scenarios for the TB laboratory network in Vladimir Oblast 

Biosafety and quality of laboratory tests were rated according to 
whether international guidelines are followed (high) or not (low)
  
 Scenario 1 Scenario 2 Scenario 3

Short scenario Existing workload,  Existing workload, Workload according 
description and existing number reduced number to international
 of laboratories of laboratories standards, reduced
  and improvements number of
  to quality and laboratories and
  safety standards improved quality 
   and safety 
   standards

Number of 155 395 155 395 23 240
microscopy tests

Number of 46 000 46 000 46 000
culture tests

Number of 2131 2131 2131
DST tests

Number of CDLs 97 19 9

Number of Level I
laboratories 4 1 1

Number of Level II
laboratories 1 1 1

Bio safety standards* Low High High

Quality of laboratory
tests* How High High

Scenarios assessed
This brief focuses on three alternative ways of organizing 
laboratory services within the CDLs of PHC and TB services 
and at Level I and Level II of the TB system in Vladimir 
Oblast (Tables 1 and 2). These alternatives involve mostly 
changes to microscopy services, some changes to culture 
services (elimination of three laboratories at level I) and 
no changes to DST services. In future, further changes to 
culture services are worth exploring, because these account 
for the largest costs (Figures 2 and 3). The three scenarios 
were chosen because they were considered especially 
relevant to the Russian Federation at the current time.
Scenario 1: Existing workload and existing number of 
laboratories
Scenario 1 represents the current structure of TB laboratory 
services in Vladimir Oblast. It can be characterized as a 
decentralized system for sputum smear microscopy and 
culture tests, with diagnosis undertaken within the CDL 
PHC system and Level I bacteriological laboratories of the 
TB system. DST is centralized at Level II. Biosafety standards 
are unsatisfactory by international standards. For example, 
infection control measures are not satisfactorily applied, 
which increases the risk that personnel will contract 
infection/disease. There is no QA system. 
Scenario 2: Existing workload, reduced number of 
laboratories, improved quality and safety.
Scenario 2 represents a situation in which the number of 
CDLs at the PHC level is restricted to one CDL per rayon 

Table 3
The average cost per test for different scenarios (US$)
  
 Scenario 1 Scenario 2 Scenario 3

Type of test Existing workload,  Existing workload, Workload according 
 and existing number reduced number to international
 of laboratories of laboratories standards, reduced
  and improvements number of
  to quality and laboratories and
  safety standards improved quality 
   and safety 

   standards

Smear microscopy
in CDL of GHC 0.54 0.45 1.19

Culture at Level II 1.38 1.76 1.76

DST at Level II 2.45 2.54 2.54
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Cost-effectiveness was measured as the cost per smear-
positive case detected. The number of cases detected 
was observed for Scenario 1 (i.e. the existing system). 
The number was estimated for Scenarios 2 and 3 based 
on international guidelines, i.e. the number of notifi ed 
cases multiplied by the ideal confi rmation rate of 60%. 
This level should be attainable given the restructuring and 
improvements defi ned in Scenarios 2 and 3. 

The analysis shows that cost-effectiveness improves 
when Scenario 2 is implemented, and even more when 
Scenario 3 is implemented (Figure 4). 

Obstacles to implementation of an 
optimal laboratory network

Discussions among local, national and international 
experts at a workshop in Vladimir Oblast identifi ed 
various constraints that will need to be addressed 

if laboratory services are to be restructured along the lines 
considered in Scenarios 2 and 3. These include:
n Shortage of laboratory staff. This is in part due to 

very low salaries.
n Current fi nancing mechanisms. These do not allow 

for reallocation of human and fi nancial resources 
within the laboratory system.

n Lack of appropriate regulations. Regulations related 
to the human, material and fi nancial resources 
needed for laboratories to provide services in 
accordance with modern technical recommendations 
are needed.

n Outdated time norms for TB microbiology tests. 
Existing time norms are not in line with modern 
standards.

n Slow application of newly-approved standards for TB 
case-fi nding and treatment follow-up country wide.

Figure 1

Breakdown of TB laboratory network costs by inputs, 
Vladimir Oblast, 2002
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Figure 2

Breakdown of total costs by network level, 
Vladimir Oblast, 2002
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Figure 3

Breakdown of total costs by test,
Vladimir Oblast, 2002
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Figure 4

Total cost of CDL of GHC system and total costs of 
entire laboratory network per smear-positive case 
detected
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Vladimir Oblast borders the Moscow region. It has a 
population of 1.7 million people, 80% of whom live 

in urban areas. There are 19 rayons (administrative units). 
In 2002, the decentralized laboratory network included 
97 clinical diagnostic laboratories; four Level I culture 
laboratories that are affi liated to rayon TB dispensaries and 
one Level II bacteriological laboratory at the regional TB 
dispensary.

A meeting was held to present and discuss the existing 
laboratory services and the two alternative ways of 
organizing these services (Scenarios 2 and 3 as described 
in this brief). Participants included staff from the ministries 
of health, economics, fi nance, and social affairs, regional 
TB laboratory experts, and staff from TB research institutes, 
general health care institutes and WHO (Moscow offi ce 
and headquarters in Geneva). 

It was agreed that the existing number of laboratories 
and the existing workload are excessive, that tests are 
often repeated unnecessarily, that reagents and disposables 
are often of poor quality, and that much laboratory 
equipment is obsolete and/or in a poor state of repair. It 
was also agreed that a centralized model with a substantial 
reduction in laboratories would be the most optimal model 
for Vladimir Oblast. 

In order to implement the preferred scenario it was agreed 
that various technical, organizational, fi nancial, regulatory 
and/or political constraints need to be addressed. 

Major obstacles identifi ed at regional level
1. Shortage of laboratory staff. This is in part due to 

very low salaries.

2. Existing federal and international norms related to 
biosafety are not always implemented and are often 
ignored.

3. There is no fi nancial mechanism to allow for 
reallocation of human and fi nancial resources within 
the laboratory system.

4. Regulations related to the human, material and 
fi nancial resources are needed so that laboratories 
can provide services in accordance with modern 
technical recommendations (as stipulated in Prikaz 
#109) [8].

5. Time norms for TB microbiology tests are outdated 
and not in line with modern requirements.

Major obstacles identifi ed at federal level
1. Slow application of newly-approved standards for TB 

case-fi nding and treatment follow-up country wide.
2. Existing budgeting and staffi ng policy for the health 

sector is inadequate. 
3. Lack of clear policy related to training of laboratory 

staff in TB laboratory techniques.
4. Lack of nationally-accepted policy related to Quality 

Assurance in TB laboratories.
5. Weak monitoring and supervision systems.
Participants agreed that the existing regulatory 

system should be revised to allow for a new laboratory 
structure and new activities. Revisions should be based on 
consultations and support from a multidisciplinary team 
consisting of experts in bacteriology and clinical laboratory 
services, public health, sanitary epidemiology services, 
human resources, fi nancing and health economics.

Map on the left: laboratories 
by geographical location. There 
are 26 PHC Clinical Diagnostic 
Laboratories (CDLs) in Vladimir 
city and 89 in other parts of 
the Oblast. Of these 115 PHC 
CDLs, 97 perform microscopy 
tests. Level I laboratories in 
cities are indicated by blue 
stars and Level II laboratories 
are indicated by a grey star.
Map on the right: location of 
Vladimir Oblast in the Russian 
Federation. 

Brief5_en_final+.indd   1Brief5_en_final+.indd   1 28/09/05   16:39:0228/09/05   16:39:02



policy
brieffd

number

DFID-funded Project
March 20055

World Health Organization Project
“Cost-effectiveness of TB control in the Russian Federation”

n Lack of clear policy related to training of laboratory 
staff in TB laboratory techniques.

n Lack of nationally-accepted policy related to Quality 
Assurance in TB laboratories.

Policy recommendations

The effi ciency of laboratory services in the Russian 
Federation could be substantially improved. To 
achieve this, the following is recommended:

n Countrywide implementation of existing 
international standards for TB case-fi nding and 
follow-up of treatment. This should be encouraged 
through regular supervision and monitoring of 
activities by the federal TB institutes.

n Rationalization of the laboratory workload and 
centralization of the laboratory network involved in 
TB control activities. This should include restructuring 
and redefi nition of functions for each level of 
laboratory services to ensure better use of available 
human and fi nancial resources.

n Implementation of standardized procedures in TB 
laboratories according to international standards.

n Revision of staff policies and strengthening of human 
resources, including the introduction of performance 
incentives.

n Obligatory implementation of a federal system for 
Quality Assurance with adequate funding.

n Development and introduction of regular training 
and refresher courses related to laboratory diagnosis 
of TB.

n Defi nition of comprehensive technical and 
operational guidelines (norms and procedures) 
for the laboratory component of the national TB 
programme.

n Centralized models of laboratory services should be 
piloted in the Russian Federation.

Comment

Additional resources available from the World Bank 
and the Global Fund to Fight Aids, Tuberculosis 
and Malaria (GFATM) create a unique opportunity 

to substantially increase the role of the laboratories in TB 
control in the Russian Federation over the next fi ve years. 
However, to increase quality and cost-effectiveness, the 
laboratory network needs to be rationalized. Furthermore, 
GFATM funding will be made available on condition that 
the Russian Federation meets international laboratory 
requirements [10]. This brief illustrates what improvements 
could be made, how they could be made, and at what cost. 
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