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INTRODUCTION

Tuberculosis remains one of the major public health problems in Moldova. 
At the same time, drug-resistant tuberculosis, and particularly multidrug-resis-
tant tuberculosis (MDR-TB) and extensive drug resistant TB (XDR-TB) represent 
as an increasing health problem and a serious challenge to TB control programs 
in Moldova, but also in different countries. High levels of resistance have been 
reported in certain regions of the world, particularly in Asia, parts of Africa and 
some country of south –east part of Europe.

Information about susceptibility patterns of Mycobacterium tuberculosis 
isolates against antituberculosis drugs is an important aspect of tuberculosis 
control, and surveillance and analysis of local rates of TB drug resistance is help-
ful in the detection and monitoring of the extent of MDR and XDR strains, indi-
cating the quality of TB control in the country.

Potential causes of drug resistance include inadequate treatment provided 
by health services, poor case-holding, poor drug supply, poor quality of drugs, 
non-adherence of patients to the prescribed drug regimens and indiscriminate 
use of anti-tuberculosis drugs in the private sector. However, the most important 
cause of drug resistance may be the error of health care workers in not provid-
ing correct regimens.

In 1994, the World Health Organization (WHO) and the International Union 
Against Tuberculosis and Lung Disease (IUATLD) launched a global project on 
anti-tuberculosis drug resistance surveillance. From 1994 through 2009, the 
global project has collected data from areas representing almost 60% of the 
world’s TB cases. A survey found that multi-drug tuberculosis has become es-
tablished worldwide. WHO estimated that 50 million people were infected with 
drug-resistant strains of M. tuberculosis. The classification of drug resistance as 
primary or acquired is used as an indicator of the efficiency of national tubercu-
losis programs and in the adjustment and development of these programs. The 
rate of primary drug resistance is interpreted as an epidemiological indicator for 
long-term surveillance of the quality of tuberculosis treatment in the commu-
nity. The rate of acquired drug resistance reflects the efficacy of management of 
individual patients. Since 1999, WHO developed DOTS-Plus strategy which can 
help how to manage MDR-TB using second line drugs in low- and middle-income 
countries within DOTS strategy, Moldova joined the global project and in 1996 
carried out its first survey on primary and acquired drug resistance in tuber-
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culosis patients according WHO recommendations and protocols. Until now, 1 
special survey has been performed.
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Part I. 

PRINCIPLES OF ANTI-TUBERCULOSIS DRUG RESISTANCE SURVEILLANCE

1. Mechanisms of surveillance

Anti-tuberculosis drug resistance surveillance should be conducted in ac-
cordance to respect following three main principles:

1. Reported data should be representative of the TB patients in the country/ 
geographical setting under study. The sample size should be determined to per-
mit standard epidemiological analysis.

2. The patient’s history should be carefully obtained and available medical 
records reviewed to clearly determine whether the patient has previously re-
ceived antituberculosis drugs. This is essential to distinguish between drug re-
sistance among new cases and drug resistance among previously treated cases.

3. The laboratory methods for anti-tuberculosis drug susceptibility testing 
should be selected from among those that are WHO-recommended, and all labo-
ratory processes should be quality-assured in cooperation with a partner.

2. Surveillance system

Within the standardized methodological framework, two main mechanisms 
of surveillance are able to collect data on drug resistance: surveillance based on 
routine DST of all TB patients and periodic surveys of sampled TB patients. The 
mechanism of surveillance that is more strongly able to fulfill systematic and 
ongoing requisites is a system that continuously collects DST data. As part of the 
Global Plan to Stop TB 2006–2015, it is an aim that all countries will be carrying 
out DST for all previously treated TB patients by 2015.

Each country should take a long-term view of surveillance and should de-
sign a system that best fits its needs. This system should be based on capacity 
that is sustainable, and ideally that allows the evaluation of trends over time. 
Countries may combine components from the two mechanisms of surveillance 
in order to meet their specific needs and capacities.
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2.1. Surveillance systems based on routine drug susceptibility testing

A surveillance system based on routine DST of all TB cases is able to provide 
continuous information on drug resistance patterns among patient groups, and 
is therefore able to accurately detect trends, as well as localized outbreaks. Ap-
proximately half of the countries currently reporting data to the Global Project 
have surveillance systems with quality-assured laboratories that can provide 
such routine DST data on all TB cases. Due to the resources required to maintain 
such a system, these surveillance systems are typically found in higher income 
countries. In these countries, DST results usually form the basis of the clinical 
management of drug-resistant TB using tailored or individualized treatment 
regimens.

At a minimum, a system of routine DST should be established among 
all previously treated TB cases, with country-specific prioritization of pa-
tient subcategories.

2.2. Periodic surveys

In resource-constrained settings where capacity is currently not available 
for routine DST of all TB cases, surveys can be conducted to measure drug resis-
tance among a sample of patient’s representative of the geographically-defined 
population under study. When properly constructed and periodically conducted, 
such surveys provide a sound estimation of the resistance profile of all TB cases 
in the population under study and can detect general trends over time.

Periodic surveys can provide much of the same critical information pro-
vided by a surveillance system, but they are less effective in detecting localized 
outbreaks, may produce results with margins of error that prevent meaningful 
analysis or determination of trends, and are suspect to biases inherent in sam-
pling.

However, when considering secondary benefits, conducting surveys can 
strengthen laboratory capacity, transport and referral systems, as well as evalu-
ate the correct classification of patients by treatment history.

In settings without capacity for surveillance based on routine DST of 
new TB cases, surveys of new TB cases should be conducted periodically, 
e.g. every three to five years.
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2.3. Sentinel surveillance systems

Some countries with well-established laboratory networks have opted for a 
sentinel system for surveillance. This type of system continuously reports DST 
results of all TB cases from a selection of laboratory or hospital sites, and there-
fore can be useful in documenting trends and detecting outbreaks or localized 
epidemics of drug resistance.

A sentinel system could be a useful interim approach for countries intending 
to expand routine DST to all retreatment. The implementation of a sentinel net-
work requires good planning in order to produce data that are useful for plan-
ning and monitoring, even if not strictly representative.

2.4. Regimen surveys

‘Regimen surveys’ measure first-line and/or second-line drug resistance 
among a group of selected patients that cannot be considered representative of 
a patient population. These surveys can help determine the predominant pat-
terns of drug resistance, and can be useful in providing guidance on appropri-
ate regimens for MDR-TB treatment for particular patient groups. These include 
return cases after treatment failure, chronic cases and symptomatic contacts of 
MDR-TB cases.

Regimen surveys should be conducted in the process of developing MDR-TB 
treatment program, or within selected centers or diagnostic units that regularly 
address high-risk cases. Regimen surveys do not need to be nationwide in scope. 
Organization of these surveys can help build capacity for later surveillance based 
on routine DST of high-risk cases.

3. Standardized stratification of results by patient categories

3.1. Patient treatment history classifications

The resistance is measured in newly registered episodes of TB (including 
among new and previously treated patients) stratified by the patients’ TB treat-
ment histories. Data are aggregate to resistance to first-line and second-line 
drugs respectively, by treatment history category. Careful classification of treat-
ment history is critical to allow for proper and accurate interpretation of data.

Definition: “New case”
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For the purpose of surveillance, a ‘new case’ is defined as a newly registered 
episode of TB in a patient who doesn’t have any prior anti-tuberculosis treat-
ment (for up to one month).

Determining the proportion of drug resistance among new cases is vital in 
the assessment of recent transmission, accurate data on trends.

Definition: “Previously treated case”

For the purpose of surveillance, a ‘previously treated case’ is defined as a 
newly registered episode of TB in a patient who, have been treated for TB for one 
month or more. Chemoprophylaxis should not be considered treatment for TB. 
Previously treated cases (also referred to as “retreatment cases”) are a hetero-
geneous group composed of several subcategories:

“Relapse” – a patient whose most recent treatment outcome was “cured” or 
“treatment completed”, and who is subsequently diagnosed with bacteriologi-
cally positive TB by sputum smear or culture.

“Treatment after failure” – a patient who is started on a retreatment regi-
men after having failed previous treatment for TB.

Failure is defined as sputum smear positive at five months or later during 
treatment. The treatment course failed (an initial treatment course with first-
line drugs, a retreatment course with first-line drugs, or a treatment course us-
ing second-line drugs) should be specified.

“Treatment after default” – a patient who returns to treatment, bacterio-
logically positive by sputum smear microscopy or culture, following interrup-
tion of treatment for two or more consecutive months.

“Other retreatment” – all cases that do not fit the above definitions. This 
includes patients who were previously treated:

• but the outcome of their previous treatment is unknown, and/or;

• who have returned to treatment with smear negative pulmonary TB or 
bacteriologically negative extrapulmonary disease.

Note: Patients who are bacteriologically-positive at the end of (or return-
ing from) a second or subsequent course of treatment are no longer defined as 
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“chronic”. Instead, they are classified by the outcome of their most recent re-
treatment course: relapsed, defaulted or failed.

Evaluation of resistance among subcategories of previously treated cases 
is critical for data interpretation, and provides crucial information for program 
management. Previously treated patients are at higher risk of having of TB re-
sistant to one or more drugs, and are usually the group from which patients are 
screened for inclusion in drug-resistant TB treatment program.

3.2. Age groups, sex, HIV status, and other patient biographical and 
clinical factors

3.2.1. Age groups and sex

Data on drug resistance stratified by age groups and sex can provide insight 
into risk groups and effectiveness of specific TB control activities. Furthermore, 
the magnitude of drug resistance among younger age groups is more likely to be 
indicative of recent transmission than among older age groups, which are more 
likely to be harboring older infections.

3.2.2. HIV status

Incorporation of HIV testing in anti-tuberculosis drug resistance surveil-
lance may yield important information to the national TB control program on 
the relationship between HIV and drug resistant TB at the population level. 
Provider-initiated HIV testing is recommended for all TB patients, and patients 
presenting with signs and systems of TB. However, HIV testing should be consid-
ered an integral part of anti-tuberculosis drug resistance surveys in HIV-prev-
alent settings, which are defined as settings with an HIV prevalence of ≥1% in 
pregnant women or ≥5% in TB patients. 

3.2.3 Other patient biographical and clinical factors

Inclusion of other patient biographical and clinical information to collect 
and measure is optional, and selection should be based on the objectives of sur-
veillance and planned data analysis. Optional variables to measure associations 
between drug resistance and stratified patient groups include:

• sub-geographic location

• country of origin
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• history of detention

• drug use

• alcohol abuse

• tobacco use

• other specific factors.

4. Quality-assured laboratory methods for determining resistance to 
first and second-line drugs.

Establishment of quality-assured bacteriology using WHO-recommended 
methods is necessary for surveillance. Introduction of rapid methods for DST 
into the diagnostic algorithm should be considered a priority in all settings.

4.1. WHO-recommended methods of drug susceptibility testing

Recent technological advances in laboratory diagnostics have expanded the 
list of WHO-recommended methods available for DST, and can significantly re-
duce the delay between detection of TB and diagnosis of first-line and second-
line drug resistance.

4.1.1. Solid culture methods

Three solid culture methods using egg-based or agar-based media continue 
to be used around the world: the proportion method, the resistance ratio meth-
od and the absolute concentration method. These methods are inexpensive and 
highly standardized for testing susceptibility to many drugs, but they have the 
serious disadvantage of requiring up to eight weeks to produce a definitive con-
firmation of pulmonary TB and another six weeks to produce DST results.

Of the three methods, the proportion method is the most commonly used 
worldwide. DST critical concentrations for second-line drugs have not yet been 
adequately validated for the resistance ratio and absolute concentration meth-
ods.

4.1.2. Liquid culture methods

Compared with solid culture methods, liquid culture methods significantly 
reduce the turnaround time for results, while also moderately increasing sen-
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sitivity. With liquid culture, confirmation of pulmonary TB can be obtained in 
less than two weeks, and DST results in an additional one to two weeks. Use of 
liquid culture methods is possible for susceptibility testing for both first-line 
and second-line drugs. The disadvantages of the liquid culture method include 
a relatively high cost for equipment and consumables, the need for rapid specia-
tion (since the recovery rate of non-tuberculosis mycobacteria may be high) and 
the need for strict quality control measures to prevent contamination.

4.1.3. Molecular line probe assays

Molecular line probe assays are a genotypic method of DST that is used to 
detect the most common mutations of M. tuberculosis DNA that confer resistance 
to anti-tuberculosis drugs. Validated line probe assays have been endorsed by 
WHO for use in screening patients for isoniazid and rifampicin resistance. Such 
assays can be used for surveillance purposes.

Line probe assays have the great advantage of being able to produce results 
within 24 to 48 hours, thus representing a revolutionary step forward in the 
ability to rapidly confirm or rule out MDR-TB. Line probe assays are relatively 
simple to perform and require only basic expertise in polymerase chain reaction 
(PCR) techniques. Data from systematic reviews and meta-analyses to evaluate 
assay performance results against conventional DST methods have shown that 
line probe assays are highly sensitive and specific for the detection of rifampicin 
resistance, alone or in combination with isoniazid, on isolates of M. tuberculosis 
and on smear positive sputum specimens. However, given the lower sensitivity 
of line probe assays in detection of isoniazid resistance, resistance to isoniazid 
may be underestimated using this method. The integration of line probe assays 
into MDR-TB screening algorithm can significantly reduce the demand on con-
ventional culture and DST laboratory capacity.

However, line probe assays are not a complete replacement for liquid or 
solid culture and DST. Culture is still required to detect resistance to second-
line drugs, as well as ethambutol and streptomycin, as assays that detect genetic 
mutations conferring resistance to these drugs are still under development. An-
other barrier to widespread use of line probe assays is the cost of the equipment 
and consumables, as well as the potential need for laboratory renovations in 
order to establish the separate rooms required to prevent contamination.



– 14 –

4.2. Consensus on critical concentrations for first and second-line drug 
susceptibility testing

There are some discussions according the methodologies, critical drug con-
centrations, and reliability and reproducibility of testing using conventional 
methods for DST of first-line anti-tuberculosis drugs. It systematically evaluated 
available DST methods for all second-line drugs and established consensuses 
on the reliability and reproducibility of DST for first line and second-line anti-
tuberculosis drugs. However, additional research is needed to assess the role of 
second-line DST results in guiding treatment regimen design.

4.3. Selection of drugs to be tested for susceptibility

Due to the difficulties in treating patients with MDR-TB, determining the 
proportion of TB cases with isoniazid and rifampicin resistance is extremely im-
portant. Furthermore, resistance to both of these drugs can be reliably measured 
by standardized techniques, resulting in high sensitivities and specificities.

• Therefore, susceptibility testing for both isoniazid and rifampicin should 
be a base of all drug-resistance surveillance. Among the other first-line anti-tu-
berculosis drugs, testing for streptomycin and ethambutol may also be included 
in surveillance. Furthermore, evaluation of the proportion of MDR-TB cases that 
have XDR-TB strains should also become a component of drug resistance sur-
veillance.

• Therefore, in TB cases with detected rifampicin resistance (a strong sur-
rogate marker for MDR-TB, especially in areas with high prevalence of MDR-TB), 
susceptibility to the fluoroquinolones and second-line injectable agents most 
often used in the setting should also be measured in surveillance. In such cases, 
resistance to ethambutol could also be measured in surveillance.

In summary, at a minimum, drug resistance surveillance should measure 
susceptibility to the following drugs:

a. Isoniazid and rifampicin;

b. If resistance is detected to rifampicin, then susceptibility to the fluoroqui-
nolones and second-line injectable agents most often used in the setting should 
also be tested. Testing for susceptibility to the first-line drug ethambutol should 
also be considered.
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4.4. Quality assurance of drug susceptibility testing

To ensure that results of DST are reliable, a comprehensive laboratory qual-
ity assurance system is fundamental. This system for DST should be designed to 
continuously monitor internal work practices, technical procedures, equipment 
and materials (internal quality control) and to systematically assess laboratory 
capabilities by using an external laboratory (external quality assessment).

4.4.1. Internal quality control

Standardized procedures and registers must be employed. As a part of in-
ternal quality control, the quality of the medium should be controlled for each 
batch. Drugs added to the medium must be pure substances obtained from a 
reputable firm, the percentage of potency must be clearly indicated and they 
must be properly stored. Drug dilutions and their addition to the medium should 
be performed in accordance with accepted standards. For conventional solid cul-
ture methods, susceptibility testing should be performed on the standard H37Rv 
strain in each new batch of drug-free and drug containing medium. It is also 
recommended that this internal quality control include a combination of strains 
with known resistance to two or three drugs, but avoiding MDR and particularly 
XDR strains. Moreover, the usual internal quality assurance procedures for new 
batches of drug-free and drug-containing media apply, and results should always 
be validated by a supervisor who will ascertain that all strains with doubtful 
results will be re-tested.

4.4.2. External quality assessment and the role of the Supranational 
Reference Laboratory Network (SRLN)

External quality assessment is composed of several components: profi-
ciency testing, rechecking of strains and on site evaluations of laboratories; all 
conducted in cooperation with a partner external laboratory. The SRLN plays 
a critical role in capacity strengthening of laboratories worldwide, and is fun-
damental in the external quality assessment activities that ensure the accuracy 
of national surveillance of drug resistance. There were 28 Supranational Refer-
ence Laboratories (SRLs) in the network. SRLs maintain a high level of quality 
by participating in annual intra-network proficiency testing of DST. The SRL ju-
dicially determine a consensus on the susceptibilities of selected strains to first-
line drugs (isoniazid, rifampicin, ethambutol, streptomycin) and, as of 2008, to 
second-line drugs (kanamycin, amikacin, capreomycin, ofloxacin). The panels of 
strains are subsequently used to assess the proficiency of National Reference 
Laboratories (NRLs), as well as any regional reference laboratories that provide 
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DST results for surveillance systems and drug resistance surveys. SRLs can also 
provide on-site evaluations of NRLs and training and supervision as necessary. 
External quality assessment of a NRL’s accuracy at DST requires an exchange of 
strains of M. tuberculosis in two directions: from the SRL to the NRL and from the 
NRL to the SRL:

• From the SRL to the NRL (proficiency testing): An NRL should annually re-
ceive a panel of coded strains from a partner SRL to be tested for susceptibility 
to first-line and, if applicable, to second-line drugs. The procedure should be 
double-blinded. The minimum required agreement should be defined for each 
drug and should be at least 95% for isoniazid and rifampicin. Sensitivity, speci-
ficity, and reproducibility of susceptibility testing are calculated for each of the 
four first-line drugs tested.

• From the NRL to the SRL (quality assessment of results, also known as “re-
checking”): In order to assure the quality of DST, a sample of strains isolated 
during surveillance should be sent to a partner SRL to be retested. The results 
should be compared for agreement with respect to each drug.

Sensitivity: Ability to detect true resistance; i.e. the proportion of resistant 
strains that are detected.

Specificity: Ability to detect true susceptibility; i.e. the proportion of sus-
ceptible strains that are detected.

Efficiency or Accuracy: The proportion of total strains that are correctly 
detected as being resistant or susceptible.

Predictive value for resistance: The proportion of total measured resis-
tance that is true resistance.

Predictive value for susceptibility: The proportion of total measured sus-
ceptibility that is true susceptibility.

Reproducibility or reliability: Intra-laboratory agreement between dupli-
cate cultures expressed as a percentage.

Quality assurance systems for molecular and liquid media DST were being 
developed by WHO and should be implemented.
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Part II. 

METHODOLOGIES AND MATERIALS

1. Purpose and specific objectives

A critical component of the study is to clearly identify the specific survey ob-
jectives in order to guide the development of a survey that will be able to collect 
meaningful information.

The purpose of this study – studying the phenomenon of resistance tu-
berculosis in the Republic of Moldova from January to December 2011, the fre-
quency of MDR TB in this period that will contribute in optimization of diagnos-
tic methodology of resistant and multidrug-resistant M. tuberculosis in Moldova 
and planning the National TB program. 

Specific objectives included:

1. Study of primary drug resistance tuberculosis in patients with newly di-
agnosed tuberculosis.

2. Determination of secondary drug resistance tuberculosis in patients who 
have previously received specific treatment: relapses, default, failure.

3. Estimate the evolution, structure and frequency of resistant tuberculosis 
(MDR TB) in different contingents of patients during treatment (new cases, re-
lapses).

Additionally will be determinate other specific objectives:

- associations between drug resistance and age groups and sex;

- associations between drug resistance and HIV status.
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2. Developing a survey.

2.1. Preparatory phase.

In order to obtain qualitative data and to ensure of good developing of the 
study at the beginner was developed a plan to ensure that the data collected is 
properly categorized and the DST is based on quality-assured bacteriology.

In the preparatory phase of the survey, the Coordinator and the central labo-
ratory jointly have assessed all the relevant indicators of the program, the infra-
structure and procedures.

2.2. Formation of a national coordination team

The survey had involved three major operational issues:

• programme management (logistics, training, collection of clinical infor-
mation, supervision of survey);

• standardized laboratory techniques;

• epidemiology/statistics (sampling, data management and analysis).

A national coordination team from the above fields was established. The 
team was responsible for the preparation of the survey, for close coordination 
with the SRL, for supervision and quality assurance during the survey, and for 
the final collection, analysis, and reporting of results.

2.3. Supervision

Supervision was done at the national level by Institute of Phthisiopneumol-
ogy which coordinated all activities.

A Coordinator and a team of medical officers closely supervised all diagnos-
tic centers to ensure good cooperation. They promptly identified and corrected 
any operational problems. It was also verified that the procedure for sputum 
smear microscopy followed at the diagnostic centers was of an acceptable stan-
dard.
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2.4. Development of a protocol and time schedule

Before the initiation of the study was developed the protocol that describes 
all aspects of the survey:

- the coordination team and individual members’ roles and responsibilities;

- objectives; sample size and design; logistics; training;

- laboratory capacity and quality assessment of drug susceptibility results;

- data management;

- budget.

2.5. Training

During the study were provided 2 trainings for laboratory technicians and 
physicians. The training was focused on the following essential parts:

- refresher courses for technicians at peripheral laboratories:

 registration the samples,

 preparation and reading of smears,

 decontamination of sputum samples, and

 collection, storage and transport of samples

 data entry into registers and Electronic System (SIME TB).

- laboratory techniques – in country and out of country (SNRL Borstel, Ger-
many).

As well it was used each meeting to inform, train and motivate the involved 
workers.

2.6. Budgeting

The required budget was carefully calculated in order to ensure the smooth 
running of a survey and avoid any interruption during implementation. Avail-
able funds were considered as a means of estimating the magnitude of the drug 



– 20 –

resistance problem, and also as an important tool for monitoring programme ef-
ficiency, and as a means of strengthening the capacity of the National Reference 
Laboratory to perform DST.

3. Participated institutions

The survey was conducted together by diagnostic and laboratory centers.

3.1. Diagnostic centers

Diagnostic centers involved in the DRS included all institutions where deci-
sions on diagnosis are made and patients suspected of having TB are registered.

 In-patients center

- Institute of Phthisiopneumology,

- Municipal Phthisiopneumology hospital mun. Chişinău,

- Phthisiopneumology hospital Vorniceni,

- Phthisiopneumology department from municipal hospital Bălţi,

- Phthisiopneumology hospital Bender.

 Out-patient center

Diagnostic centres had or had not have the ability to conduct smear micros-
copy and culture.

3.2. Laboratory centers

To develop the quality survey of drug resistance, the country should have at 
least one quality-assured central laboratory for culture and DST, which is usually 
the National Reference Laboratory linked with all intermediate TB laboratories 
and the majority of TB diagnostic centers.

In RM is establishing a well-organized Mycobacteriological Laboratory ser-
vice that comprised:

-  Microscopic Centers – 59,

-  Regional Reference Laboratory – 3 (Bălţi, Vorniceni, Tighina),
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-  National Reference Laboratory – 1.

All bacteriological investigations: smear, culture, identification and suscep-
tibility testing were performed in these laboratories.

National Reference Laboratory and Regional Reference laboratory

-  Perform culture isolation from the sputum samples received by the diag-
nostic centers, and undertake the identification of M. tuberculosis strains, as well 
as DST.

-  In addition, National Reference Laboratory had established a supervision 
program to ensure the quality of culture and DST performed by regional labora-
tories and provided training for main laboratory techniques.

-  An external quality assessment program was organized and developed in 
2011 in cooperation with a partner SRL.

Processing of specimens for culture and DST was performed under appro-
priate biosafety conditions.

During the drug resistance survey had assured that the laboratories con-
ducting culture and DST was safe, appropriately equipped, with trained staff, 
with clear standard operating procedures to produce quality-assured data.

3.3. Laboratory preparedness

During the survey staff from the Central Reference Laboratory has made a 
supervisory visit to peripheral laboratories to ensure internal quality control 
procedures are in place. The collection of sputum samples (including sputum 
quantity and quality), smear examination, and transport of sputum and forms 
was regularly supervised.

National Reference Laboratory established and considered in advance nec-
essary consumable and reagents and have distributed to all peripheral labora-
tory.

At the National Reference Laboratory, in cooperation with a partner SRL, a 
quality assurance system of internal quality control and external quality assess-
ment have been established before and have implemented during the survey to 
ensure quality of culture and DST.
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External quality control assessment was earned out at the Supranational 
Reference Laboratory, Borstel, Germany. The Borstel laboratory, Germany had 
already been identified by the WHO as a Supranational Reference Laboratory for 
the country. The SRLN has developed a panel of strains for testing susceptibility 
to both first and second-line drugs and submitted to NRL and peripheral labo-
ratories.

Proficiency testing in cooperation with a SRL was completed with good re-
sults – 100% agreement for isoniazid and rifampicin. A good result is consid-
ered at least 95% agreement for isoniazid and rifampicin and at a minimum and 
National Reference Laboratories should have no more than one error for either 
isoniazid or rifampicin.

The relationship between the National Reference Laboratory and the part-
ner SRL was continuous and responsive to any unclear questions, doubts that 
have appeared during a survey.

4. Inclusion and exclusion criteria

In the current study were enrolled all eligible patients at each diagnostic 
centre within the same intake period. 2 specimens of sputum from enrolled cas-
es were collected and sent to laboratory.

4.1. Inclusion criteria

Eligible patients:

1. Newly registered cases (re- registration of the same patient in different 
centers was to be avoided).

2. Re-treatment (failed, defaulted cases) and relapses that had been detect-
ed and admitted to treatment under the DOTS strategy.

3. Children under 15 years of age fulfilling the above criteria.

4. Patients co-infected with TB and HIV-positive

5. Patients from the penitentiaries.

For primary resistance study group were selected:
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- The new TB case patients with positive test results, who did not receive 
a specific treatment in the past and were examined before the treatment or not 
later than 30 days after the treatment was initiated.

For secondary resistance study group were selected:

- The patients with re-treatment of pulmonary tuberculosis (relapse, de-
fault, failure) with positive test results at the beginning of the treatment.

- New pulmonary TB case patients who, after 30 days of treatment are test-
ed positive by microscopy and by culture method.

4.2. Exclusion criteria

1. TB patients transferred or coming from abroad without a treatment his-
tory.

2. Immigrants with TB.

3. Extra-pulmonary TB.

4. Patients who were detected with non-tuberculosis mycobacteria.

4.3. Patient intake

Enrolled patients submitted 2 sputum samples at the beginner, before treat-
ment had actually started and during the treatment according to the national 
algorithm.

4.4. Clinical information form

The main objective of the clinical information form is to correctly identify 
the patients, the type of diseases and any past treatment of a patient. The clinical 
information form TB-089 consists of following sets of information:

- identification of the patient;

- patient history, including age, sex, and possibly HIV status or other infor-
mation;

- data on history of previous treatment for TB;

- final decision on history of previous treatment for TB.
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This form collects a minimal set of information necessary for program moni-
toring, and for allowing analysis of determinants of drug resistance.

Additionally has collected information such as HIV status, country or region 
of origin, co morbidities and harmful habits, etc.

4.5. Laboratory requisition form

The laboratory forms used in the current study were TB-05 – for microscopy 
investigations and TB-06 – culture, DST and molecular tests. Each specimens 
was submitted to the laboratory together with requisition form TB-05 or TB-06

5. Evidence and reporting

Each patient who met the inclusion criteria had notified in the Form 089 
which was recorded in the computerized data basis (SIME TB) and has assigned 
a serial identification number. SIME TB contain the evidence of each TB patient, 
clinical and laboratory data.

Sputum had been collected and submitted to the laboratory together with 
requisition form. In laboratory sputum received the serial number which it was 
the same for all test performed from this sputum (microscopy, culture, DST).

Requisition forms were submitted together with samples:

- TB – 05 for microscopy tests,

- TB – 06 for culture isolation and drug susceptibility tests.

In laboratory each submitted samples was recorded in the unique labora-
tory register TB-04.

The test results were recorded in the worksheets for each test and kept in 
laboratory in safe place. Also they were recorded on the requisition forms and 
submitted to the physicians, and in laboratory register TB-04. Additionally, all 
positive laboratory results was recorded in the special cards form, individual for 
each patient and kept in laboratory.

Computerized data basis (SIME TB)



– 25 –

All information from requisition and record forms were introduced in com-
puterized data basis (SIME TB) through TB-06 form that at the central level of 
the software were linked with the clinical form TB-089.

6. Laboratory techniques

6.1. Sputum collection, processing and transport

The correct collection, processing and timely transportation of samples to 
the National or Regional Reference Laboratory is essential to ensure that results 
are accurate and reliable.

Diagnostic centers were requested to send the initial sputum samples, ide-
ally a morning specimen, to the Reference Laboratory.

Treatment for any period of time may reduce the chance of culture pos-
itivity. Therefore, samples must be obtained before treatment is started.

Before collecting a good sputum sample the patient received clear instruc-
tions. Patients was asked to produce sputum (not saliva), either outside in the 
open air or away from other people. Aerosols containing M. tuberculosis may be 
formed when the patient coughs to produce a sputum specimen. So the medical 
staff had to respect the control infection measures to avoid the dissemination of 
the pathogen inside and contamination the personal.

For collection it was used suitable containers, rigid to avoid crushing in 
transport, with a watertight, wide-mouthed, screw top to prevent leakage and 
contamination.

Before transportation, sputum samples have kept in a cool place, in a re-
frigerator at +4 °C. There wasn’t used any reagents for homogenization of the 
mucus and organic debris and for decontamination before the probes reached 
the laboratory.

The patient’s serial number from the local’s register had written on the walls 
of the container (not on the lid).

The requisition filled forms (TB-05, TB-06) accompanied sputum specimens 
during shipment.
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6.2. Smear examination

At Microscopically Center, smears were made from all specimens, stained 
by the ZN method and examined using optical microscopy. Positive smears were 
graded as 1+, 2+ and 3+.

6.3. Culture

Decontamination

Decontamination of sputum specimens had two objectives:

• destruction of bacteria other than mycobacteria;

• homogenization.

The aim of decontamination is to kill as much of the contaminating flora as 
possible while harming as few mycobacteria as possible. Theoretically, many dif-
ferent techniques are available, but none of them is ideal.

Fast transport of specimens is a prerequisite to minimize contamination. 
Before being processed at the reference laboratory, sputum specimens had kept 
in a refrigerator at +4 °C and bacteriological examination was carried out as 
soon as possible, in the same day. It was used 50 mL plastic centrifuge tube. The 
specimen should not exceed 10 mL.

As worldwide preferred technique for achieving decontamination, in this 
study was used decontamination with N-acetyl–L-cysteine sodium hydroxide 
(NALC-NaOH):

- adding equal amounts of 4% NaOH and 2.9% sodium citrate fresh solu-
tion. Adding 5 g NALC powder per 100 mL of sodium hydroxide-sodium citrate 
solution. After the NALC has been added, the digestant was used within 24 hours.

- adding NALC solution in equal volume to the specimen. With the cap tight-
ened, the tube was inverted to ensure that the NALC solution contacts all sur-
faces of tube and cap, and vortexed (about 5 – 20 seconds /tube).

- putting on the shaker and at the small speed mixing for 15 minutes.

- filling the tubes with sterile phosphate buffer solution at pH 6.8 up to 50 
mL. Mixing by hand.
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- concentrating the specimen in a centrifuge at a speed of 3,000 x g for 15 
minutes.

- decanting the supernatant fluid from the pellet.

- resuspending the pellet sediment with phosphate buffer pH 6.8) using a 
sterile Pasteur pipette to achieve a final volume of 1 to 2 mL.

Isolation

After decontamination with N-acetyl–L-cysteine sodium hydroxide (NA-
LCNaOH) the specimens were inoculated on to two slopes of solid medium (1 
tube with procured LJ medium and 1 tube with local prepared solid medium). 
The slopes were incubated at 37° C and examined weekly for evidence of growth 
till 8 weeks. The contaminated tubes were discarded, the positive were graded 
and identified. The growth was graded as [number of the colony] (1-20 cols.), 1 
+ (20-100 cols.), 2+ (100-200) and 3+ (confluent growth).

Actual colony counts were reincubated if growth was less than 20 colonies. 
All positive cultures were kept for some time in an incubator at +37 °C.

The laboratory that processes the survey strains had monitored the rates of 
contaminated monthly. The contamination rates were expressed as the number 
of specimens for which all tubes were contaminated as a percentage of all speci-
mens put on culture.

6.4. Identification

Culture isolates were identified as M. tuberculosis based on ZN method and 
TBC ID test.

Preliminary identification of the isolates was based on acid-fastness and 
cord formation. If colonial morphology is consistent with M. tuberculosis com-
plex, only one culture per patient was identified by TBC ID test.

Mycobacteria strains other than M. tuberculosis were not considered for the 
purpose of the survey.

6.5. Drug susceptibility testing

Susceptibility tests were performed for Isoniazid, Rifampicin, Streptomycin 
and Ethambutol using the absolute concentration (MIC) method on LJ medium. 
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A 3 mm loopful of suspension of the growth, containing approximately 4 mg/ml, 
was inoculated in medium contain different concentrations of drugs and read af-
ter 28 days of incubation. Resistance to Streptomycin was defined as a MIC of 10 
mg/1. An MIC of 1 mg/1 or more for Isoniazid, 40 mg/1 or more for Rifampicin 
and 2 mg/1 or more for Ethambutol was interpreted as resistant.

Additionally for reconfirmation of isolated M. tuberculosis a tube with 500 
μg/mL para-nitro benzoic acid were inoculated together with the drug-contain-
ing tubes of every DST set up. TB complex bacilli will not grow (except with too 
heavy inoculation, as shown by the controls), while all other mycobacteria will 
grow.

6.6. Internal quality assurance of laboratory techniques

Microscopy

- 1 control positive and 1 control negative smear were examined each day 
at the beginner.

- at each 2-3 month – blind reading 1 internal quality control panel and re-
checking with other technicians.

Culture

- checking the sterility and nutrition property for each new batch.

- at each 2-3 month – unknown strain were processed and tested by techni-
cians.

Identification

- each new lot of TBC ID tested.

- 1 tube with 500 μg/mL para-nitro benzoic acid were inoculated together 
with the drug-containing tubes of every DST set up.

DST

- 1 susceptible strain with H37Rv each week.

- 1 resistance strain each week.
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Part III. 

RESULTS

1. General overview of tuberculosis in Republic of Moldova, 2011

1.1. Epidemiological situation of TB in RM

During 2011 year in RM were notified 5493 TB patients, from them 3952 
were new cases, that constituted 71,9% from all notified cases. Table nr 1

Table nr. 1
Type of notified cases, RM, 2011

Type of patients Absolute number %
New case 3952 71,9
Relapse BAAR negative 468 8,6
Default 419 7,7
Relapse BAAR positive 381 7,0
Failure 223 4,1
Relapse extrapulmonary 22 0,4
Chronic 2 0,0
Treatment initiated abroad 26 0,5
TOTAL 5493

The incidence of new notified cases constituted 114,1o/oooo, more than 1% 
in comparing with previous year, but lower with 17,0% as in 2005 (133,9 /oooo), 
when was registered the highest incidence in RM. Since 2005 it is observed a 
slow decreasing of TB incidence in Moldova.
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1. Incidence and mortality of tuberculosis, Republic of Moldova, 1991-2011

TB cases were reported by all territories, in both part of the country, includ-
ing transnistrian region; in both civil and detention sector. But distribution of TB 
cases are very different in the territories.

58% cases of TB have been notified in villages and 42% in urban localities. 
Around 6% didn’t present a stable home; most of these people live in Chisinau.

It was observed that notification of TB cases differ by season. More cases 
were notified in winter and less in summer, with lowest rate in August. It can be 
explain by the favorable environment, migration and agricultural activities in 
the summer period.
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From total notified cases the men constituted 73% and women 27%, with-
out big discrepancy from territory to territory.

As in previous years, TB infected predominant the active and mobile popula-
tion. In 2011 people aged 25-54 years constituted 65% of all notified cases.

It is necessary to remark, that in active period of life (24-54 age) men can 
get TB more often than women. But in limited age groups (children, teenagers 
and old age) it is not observed so big discrepancy; women can get TB as the same 
rate as men.
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According the social status the most notified TB cases are unemployed per-
sons – 55%, other 10,7% are person with disabilities, 9% are retired and only 
18,8% are employed. These results should be taken into account when control 
and prevention measures are planned, to direct them in the group with high risk 
of TB – unemployed, vulnerable person.

More than 15% of person mentioned, that they have been abroad more than 
3 month during the last year.

Around 11 % mentioned that they were in prison for last 6 month.

So the migration and prison continues to be a high risk for tuberculosis in-
fection.

The role of family doctor is very high in primary suspicions and diagnosis 
of tuberculosis; the main part of TB patients was primarily diagnosed by family 
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physicians during the prophylactic control or direct addressing due to clinical 
symptoms (70%). The rest parts of TB patients were diagnosed by other physi-
cians during the prophylactic control or by direct addressing.

As a rule, 1 TB patient reports from 1 to 5-6 contacts (more than 90% pa-
tients). The biggest reported number of contacts was 20 that were reported by 
20 persons.

In many cases (91%) TB affect lung, followed by pleura (4%), lymphatic 
nodes (2,3%) and bones(1%).

Table nr. 2
Site of diseases

Site of diseases Abs. number %
Pulmonary 5004 91,1
Extrapulmonary 489 8,9
Total 5493

One of the big concerns in TB infection is late diagnosis, when patients are 
diagnosed in late stage of diseases. During 2011, more than 40% of notified cas-
es were diagnosed very late, in destruction phase, which represent a high per-
sonal risk (concern of success of the treatment) and also a social risk (prolonged 
contact with health person).

Table nr. 3
Phase of the process

Phase of the process Abs. number %
Infiltration 3301 60,1
destruction/unilateral 1531 27,9
destruction /bilateral 556 10,1
destruction /unknown 105 1,9
Total 5493

Other comorbidities were established in 30% (1690 cases) of notified per-
son, main of them are attributed to alcohol usage (…) and HIV coinfection (…).
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2. Laboratory diagnosis of tuberculosis in Republic of Moldova, 2011

2.1. Microscopy

According to the national algorithm, all TB suspect cases were tested by mi-
croscopy as a primary screening test in Microscopically Center and, additionally, 
samples were submitted to the reference laboratory for the culture examination, 
confirmation and DST.

According the study result, microscopy investigations were prescribed and 
effectuated in 96,3% of notified cases.

From examined cases the positive microscopy results were determined in 
40,1% of examined patients.

The positive microscopy result was graduated according the data presented 
below in the table.

Table nr. 4
Microscopy gradation

Gradation Abs. nr %
1/100 280 13,2
1+ 882 41,7
2+ 496 23,5
3+ 456 21,6
Total 2114



– 35 –

2.2. Culture

In 4667 (85%) cases were performed culture investigations, 56,8% of them 
were determined as positive.

The positive culture result was graduated according the data presented be-
low in the table.

Table nr. 5
Culture gradation

Gradation Abs. nr. %
1+ 1009 38,0
2+ 733 27,6
3+ 501 18,9
Unknown 409 15,4
Total 2652

Proficiency test

During the study period, one round of external quality assurance studies 
was undertaken by the SNL from Borstel, Germany. Of the 20 cultures received 
from the SRL there was 100% agreement in the case of I line drugs and 95 % for 
II line.

3. Characteristic of enrolled patients

3.1. Distribution of enrolled cases by pattern

The data analysis of drug resistance tuberculosis in Republic of Moldova 
was done by using the Informational System SIME TB.

In 2011 in Republic of Moldova were notified 5493 cases, 5004 were re-
corded as pulmonary cases. From pulmonary cases 3501 were new cases, 1476 
retreatment, 2 chronic and 27 patients initiated the treatment outside of the 
country.

From retreatment 57,5% cases were relapses, 28,1% were default and 
14,5% were failure.
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Table nr. 6
Characteristic of enrolled patients

Type of patient Total  
Absolute number %

New cases 3501 70,0
Retreatment 1476 29,5

-  Relapse  847 57,4
-  Default 415 28,1
-  Failure 214 14,5

Treatment initiated outside of 
the country 

26 0,7

Chronic 2 0,1
Total pulmonary cases 5004

The patients who have initiated treatment outside of the country and chron-
ic patients were excluded from the study due to lack of reliable information.

Finally, eligible criteria for including in the study met 4977 pulmonary cases.

From this group, 4084 were included from Republic of Moldova and 
893(18%) from transnistrian region. The patients include in the study were 
from civil sector – 4784 (96%) and from penitentiary sector – 193 (4,9%).

Table nr. 7
Characteristic of patients from civil and penitentiary sectors

Sector Total 
pulmonary 

cases

RM without 
Transnistria

Transnistria

Abs. nr % Abs. nr %
Civil 4784 (96,1%) 3946 96,6 838 93,8
Penitentiary 
sector

193 (4,9%) 138 3,4 55 6,2

Total 2011 4977 4084 82,1 893 17,9

3.2. Characteristic of enrolled patients by sex, age and territories

The main part of enrolled patients were men 74,8% and 25,2% constituted 
women (ratio 3 men : 1 woman).
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Table nr. 8
Characteristic of patients by sex and ages

M F Total

Ages Absolute 
number % Abs. 

number % Abs. 
number %

0-4 5 9,3 1 16,7 6 0,1
5-14 16 14,4 21 56,8 37 0,7
15-24 356 58,3 255 41,7 611 12,3
25-34 890 71,5 355 28,5 1245 25,0
35-44 862 79,2 227 20,8 1089 21,9
45-54 947 83,4 188 16,6 1135 22,8
55-64 495 78,8 133 21,2 628 12,6
65 145 64,2 81 35,8 226 4,5
TOTAL   3716 74,7 1261 25,4 4977

The most part of enrolment patients lived in big territorial centers – Chi-
sinau (15%), Tiraspol (4,1%), Balti (3,8%), Bender (3.7%), Orhei, Ungheni, Han-
cesti etc as shown in diagram bellow.

3.3 New cases

From all pulmonary cases 70% were new cases and 30 were retreatment.
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According to the age group, new tuberculosis was notified more often in 
5-14 age groups (100%) and 15-24 age groups (82%) than in active adult age 
groups. At the same time the group 35-44 ages is less susceptible to get new 
tuberculosis, and more often comparing to other age group (35%) were notified 
as a retreatment cases.

Table nr. 9
Characteristic of new/retreatment cases by sex and age

Ages New cases Retreatment
abs % abs %

0-4 4 66,6 2 33,3
5-14 37 100,0 0 0,0
15-24 501 82,0 110 18,0
25-34 883 70,9 362 29,1
35-44 708 65,0 381 35,0
45-54 769 67,8 366 32,2
55-64 432 68,8 196 31,2
65 168 74,3 58 25,7
TOTAL   3501 70,4 1476 29,6

3.4 Retreatment cases

Retreatment cases were notified 57,4% as relapses cases, 28,1% as default 
cases, and failure – 4,4%.

Most cases in relapses group were observed in group 45-54 age (26,8%) and 
24,6% in group 35-44 age. Default are notified most frequently in group 25-34 
age (32,8%) and 30,1% in group 35-44. Failure cases most frequently were noti-
fied in group 25-34 age (28,6%) and 45-54 age (23,5%).

Table nr. 10
Characteristic of retreatment cases by sex and age

Ages Retreatment Relapse Default Failure
abs abs % abs % abs %

0-4 2 1 0,1 0 0,0 1 0,5
5-14 0 0 0,0 0 0,0  0,0
15-24 110 43 5,1 40 9,6 27 12,7
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25-34 362 165 19,5 136 32,8 61 28,6
35-44 381 208 24,6 125 30,1 48 22,5
45-54 366 227 26,8 89 21,4 50 23,5
55-64 196 152 17,9 22 5,3 22 10,3
65 58 51 6,0 3 0,7 4 1,9
Total 1475 847 415 213

3.5 Laboratory results

As a rule, patients that was suspected with TB were requested to collect 
specimens for laboratory test (2 sputum, 1 preferential in the morning), before 
initiation of treatment. Microscopy were done in Microscopical Centre. But for 
isolation, identification and DST the specimens were transported by courier 
system to the 3 Reference Regional Laboratory (Vorniceni, Bender, Balti) and 
1 National Reference Laboratory (Chisinau). Laboratories have used the solid 
culture (1 tube LJ and 1 tube in house prepared culture) as for diagnostic as for 
follow-up investigations.

For DST laboratories have performed absolute concentration method on 
solid culture medium (procured LJ medium similar in all laboratories).

Microscopy investigations

Microscopy were performed in 96,6% of enrolled patients, in 45,5% of cases 
patients had 1 or more pozitive rezult during the period of the study. From 198 
cases without microscopy examination in 52,5% the investigation were not pro-
vided and 47% the data are absent.

We can say that microscopy is wild used method, but at the same time it has 
low susceptibility for confirmation of TB patients.

Culture

In the most territories the culture were prescribed and performed for most 
TB patients, in 85,0% for all TB patients, but varie by territorries to teritorries. 
For example in Ribnita, Briceni, Tiraspol, Singerei, Leova, Floresti, Bender, Com-
rat, Ceadir-Lunga, Edinet and also, in mun Chisinau (77,6%) the rate of per-
formed microbiological test for TB patients are lower than national indicator.

The culture positivity rate accounted for whole country was (60,84%), but 
this indicator are also different by territories and laboratory that performed 
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these test. The lowest culture pozitive rate were observed in Ocnita, Floresti, 
Drochia, Briceni, Bender, Soroca, Ialoveni, Mun. Chisianu, Glodeni, Traclia, Sing-
erei, Telenesti, Ungheni and Donduseni.

Most regions (55%) with lower indicator of culture positive rate are super-
vised by LRR Balti, 22% by LNR Chisinau, 11% by LRR Vorniceni and 11% by 
LRR Bender.

DST

In 96,5% of pulmonary cases, culture positive were performed DST for I line. 
As a result, 2507(50,1%) enrolled patients had one or more result for DST dur-
ing period of the survey.

Table nr. 11
Laboratory investigations of enrolled patients

Type of 
patient

Total Culture 
performed

Culture positive DST

abs % abs % abs %% 
rate of 
culture 

% 
from 
en-

rolled 
pa-

tients

abs % 
from 
posi-
tive 
cul-
ture 

cases

% 
from 
en-

rolled 
pa-

tients

New cases 3501 70.3 2987 85,3 1677 56,1 47.9 1628 97,1 46,5

Retreat-
ment

1476 29,7 1264 85,6 905 71,6 61,3 872 96,4 59,1

Relapses 847 57,4 709 83,7 448 63,2 52,9 435 97,1 51,4

Default 415 28,1 361 87,0 291 80,6 70,1 273 93,8 65,8

Failure 214 14,5 194 90,7 166 85,6 77,6 164 98,8 76,6

Total 
pulmonary 

cases

4977 100,0 4251 85,4 2582 60,7 51,9 2500 96,8 50,2

During the analysis of results from electronical system it was observed that 
not all existing data are present in final report SIME TB, not all pozitive results 
are exported from TB 06 to TB 089. In this case many results are not linked with 
the patients and final laboratory indicators appear low than exist in reality. The 
causes of this absence may be by different reasons, some of them will mention 
in the discussion part.
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To complete our study we added missed results from TB-06 form. Addition-
ally, we checked the patients without result from SIME-TB in our laboratory reg-
isters and also added to our study.

4. Overview of resistance tuberculosis in Republic of Moldova, 2011

Based on 2500 cases with DST results, it was determined that 1032 (41.3%) 
from all tested cases were susceptible to all 4 drugs of I line (INH; RIF, EMB, SM) 
and in 1468 (58,7%) cases was determined resistance to one or more drugs.

Most susceptible cases were attested in new group cases – 827 that consti-
tute 80,1% from all notified susceptible cases and 19,9% (205 cases) in a re-
treatment cases, respectively. Drug resistance cases were attested in new cases 
– 802 cases that constitute 54,6% from all notified resistant cases and 666 cases 
(45,4%) in a retreatment cases, respectively.

Resistant cases were distributed by 3 patterns: monoresistance – 259 cases 
that constituted 17,6 %:, MDR-TB – 1027 cases (69,9%), other patterns – 182 
(12.4%).

The spectrum or drug resistance patterns were accounted according WHO 
recommendation, see table 12.
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Table nr. 12
Monitoring of drug resistance TB, RM, 2011

Monitoring of tuberculosis in R. of Moldova
January-December, 2011 Abs %  % Abs %
Total number of patients 1628  872  2500  

Sensitive to all 4 drugs 827 50,8 205 23,5 1032 41,3
INH 645 39,6 615 70,6 1260 50,4
RMP 490 30,1 561 64,4 1051 42,0
EMB 341 20,9 419 48,1 760 30,4
SM 674 41,4 595 68,3 1269 50,8

Total any resistance 802 49,2 666 76,5 1468 58,7
MONOH 59 3,6 14 1,6 73 2,9
MONOR 9 0,6 5 0,6 14 0,6
MONOE 19 1,2 6 0,7 25 1,0
MONOS 117 7,2 30 3,4 147 5,9

Total monoresistance 204 12,5 55 6,3 259 10,4
INH+RMP 29 1,8 36 4,1 65 2,6

INH+RMP+EMB 4 0,2 7 0,8 11 0,4
INH+RMP+SM 169 10,4 127 14,6 296 11,8

INH+RMP+EMB+SM 273 16,8 382 43,9 655 26,2
Total MDR 475 29,2 552 63,4 1027 41,1

INH+SM 73 4,5 33 3,8 106 4,2
INH+EMB 7 0,4 3 0,3 10 0,4

INH+EMB+SM 31 1,9 13 1,5 44 1,8
RMP+EMB 1 0,1 0 0,0 1 0,0
RMP+SM 5 0,3 2 0,2 7 0,3

RMP+EMB+SM 0 0,0 2 0,2 2 0,1
EMB+SM 6 0,4 6 0,7 12 0,5

Other patterns 123 7,6 59 6,8 182 7,3
Culture positive 1677 97,1 905 96,3 2582 96,8

According the final results, half of new cases (49,2%) are primarily infected 
with resistance strains and other 50% get the susceptible strain. See fig. 10
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In the retreatment cases most persons – 76,5% are infected with a resis-
tance strain.

Drug resistance

In 2011 were determined 1468 patients with drug resistance tuberculosis 
that constituted 30% from all notified cases. Most of them are MDR-TB cases.
(29% of new cases and 63,5% of retreatment cases).

The prevalence of drug resistance among new cases

For primary cases it was obtained following results:
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·  Susceptible to all four drugs of I line – 827 persons (50,8%)

·  Resistance – 802 persons (49,2%)

-  MDR-TB – 475 (29,2%)

-  Monoresistance – 204 (12,5%)

-  Other patterns – 123 (7.6%)

The prevalence of TB resistance among secondary cases, 2011.

DST results for secondary TB cases:

·  Susceptible to all four drugs, I line – 205 persons (23, 5%)

·  Resistance – 666 persons (76.5%)

-  MDR-TB – 552 (63.5%)

-  Monoresistance – 55 (6.3%)

-  Other patterns – 59 (76,8%)

Monoresistance among new and relapses cases

In general monoresistance occurs in 12,5% of new cases, and 6,3% of re-
treatment cases.

The level of monoresistance in general is very low. In primary cases more 
frequent appears resistance to streptomycine 7.2% (in retreatment – 3.4%), for 
isoniazid 3.5% (in retreatment – 1.5%). There are very few cases of resistance to 
rifampicin and ethambutol in both cases.
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Other pattern among new and relapses cases

Other patterns except, mono and multi drug resistance are not common in 
Republic of Moldova. Most usually is determined a combination of resistance 
between Isoniazid and Streptomycin – 4.5 % in new cases and 3.9% in retreat-
ment cases.

MDR among new and relapses cases
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It was determined a high rate of MDR-TB in both cases – new (475 cases – 
29,2%) and retreatment cases (552 – 62,7%). Obtained data in our study is high-
er than in official annual report. In our case it was taken into account the cases 
from TB-06 (10%) that is not linked in TB-089, the cases that were not submit-
ted in SIME-TB by NRL (10 cases), due to different reasons and also the cases 
that has only the results for H and R but not for other drug. Also were included 
the cases from Part B of TB-089 form, that usually is not take into consideration 
from official report.

The spectrum of drug resistance in MDR cases are very different, that can 
vary significantly between new and retreatment cases.

In both type of cases is not common the singular pattern of resistance to iso-
niazid and rifampicin. Usually, additionally to Isoniazid and rifampicin resistance 
occurs resistance to streptomycine and ethambutol. This type complicates the 
feature and success of treatment for TB patients.

This combination is common pattern for both, new and retreatment MDR 
cases. In retreatment cases was observed a higher rate of resistance to all 4 
drugs, which can be a confirmatory sign for previous unsuccessful treatment 
and acquisition of resistance during last course of treatments.

MDR among new cases

The result of the study showed that MDR TB is a big problem in Moldova. 
The prevalence of TB resistance in new cases are very high and it is in perma-
nent increasing. It was determined that susceptible TB among new cases is at 
the level of 50,8% and resistance TB – at 49,2 %. In comparing, in 2006 accord-
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ing the provided DRS data, susceptible TB among new cases was at the level of 
57.1% and resistance TB – at 42.6 %.

At the moment all territories recorded 1 or more cases of MDR-TB among 
new cases, without exception, including cases in penitentiary institutions.

The primary MDR-TB cases according the sex and ages

For study the distribution of MDR-TB cases by sex and age were selected the 
group from 359 cases, expressed in electronic system. The results showed that 
most frequent MDR-TB is developed by persons from 25-34 age group (32.6%), 
followed by 35-44 age group (24,2%). According DRS from 2006 most affected 
group was 15-24 age group (28%) .

Table nr. 13
Distribution of MDR_TB in new cases by age

  Abs. 
nr. 0-4 5--14 15-24 25-34 35-44 45-54 55-64 65

Total 
359 0 2 52 117 87 68 30 3

% 0 0.6 14.5 32.6 24.2 18.9 8.4 0.8

MDR-TB develop more men than women. According to our study, the preva-
lence of MDR-TB in men is -78,1% and women in 21,4%.
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Drug resistance TB in retreatment cases

From all 872 retreatment cases 205 (23,5%) were susceptible to all 4 drugs 
and 667 (76,5) were resistance to one or more drug.

From all retreatment cases (872) were determined that relapses cases con-
stituted 125 (14,3%- susceptible and 82,6% MDR-TB, rest – other resistane pat-
tern), default constituted 59 cases (6,8% susceptible and 62,6% MDR-TB) and 
21 failure cases (2,4% susceptible and 76,2% MDR-TB).

Table nr. 13
Distribution of DR TB in retreatment cases

Type of 
patient

DST TOTAL Susceptible Resistance 
abs abs % abs %

New cases 1628 827 50,8% 801 49,2%
Retreatment 872 205 23,5 667 76,5
Relapse 435 125 14,3 310 46,5
Default 273 59 6,8 214 32,1
Failure 164 21 2,4 143 21,4

Drug resistance in penitentiary sector

In our study were included 193 cases from penitentiary sector (96 new cases 
(49,7%) and 97 retreatment cases (50,3%). In 123 cases (63,6%) were indicated 
and performed culture investigation, from which 65 (52,8%) were positive. All 
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positive strain were tested for drug susceptibility test. Finally the drug suscepti-
bility spectrum is shown in table 14.

Table nr. 14
Monitoring of tuberculosis in penitentiary sector

Monitoring of tuberculosis in penitentiary sector
January-December, 

2011
New cases Retreatment 

cases Total

 Abs % Abs % Abs %
Total number of 

patients 27 38 65

Sensitive to all 4 drugs 10 37,0 2 5,3 12 18,5
Total any resistance 17 63,0 36 94,7 53 81,5

Total MDR 7 25,9 33 86,8 40 61,5
Other patterns 10 37,0 3 7,9 13 20,0

As a result it was determined that new cases get tuberculosis often with 
resistance strain than susceptible. But most evidence is a resistance in retreat-
ment cases were resistance is registered in 94,7% cases and MDR-TB are present 
in 86,8 % cases.

Drug resistance at HIV patients

In our study were included 292 HIV positive cases, 146 cases (50%) were 
culture positive. In 114 cases were tested for drug susceptibility test. Finally the 
drug susceptibility spectrum is shown in table 15.

Table nr. 15
Monitoring of tuberculosis in HIV positive cases

Monitoring of tuberculosis in HIV positive cases

January-December, 
2011 New cases Retreatment 

cases Total

 Abs % Abs % Abs %
Total number of 

patients 82  32  114  

Sensitive to all 4 drugs 32 39,0 5 15,6 37 32,5
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Total any resistance 50 61,0 27 84,4 77 67,5

Total MDR 31 37,8 22 68,8 53 46,5

Other patterns 19 23,2 5 15,6 24 21,1

As a result there was determined that most TB HIV + patients are new cases 
(71%), which more often get TB with a resistant strain (61%), MDR-TB cases in 
HIV positive patients were atested in 37,8%. But most evident is a resistance in 
retreatment cases where resistance is registered in 84,4% cases and MDR-TB 
are present in 68,8 %. From 114 TB-HIV coinfection 25 cases were fatal due to 
progression of TB infection.
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Part IV. 

DISCUSSION

The Drug Resistance Surveillance in Moldova recorded that TB is a big prob-
lem in RM with big burden at the moment and possible with high consequences 
in the future.

The study showed that during 2011 year the TB was reported as 114,1o/oooo 
level, more than 2010. Patients were enrolled by both in patients and out-pa-
tients institutions. During this period were notified 5439 TB patients, including 
5004 pulmonary cases. The enrolled patients were 3501 as new cases and 1476 
as retreatment (847 – relapses, 415 – default and 214 – failure). All information 
(clinical part and laboratory part) were introduced in electronical system SIME 
TB.

Despite a well established system and good Laboratory Network, the rate of 
patients addressed to microbiological test is not in concordance with achieve-
ment in this field. Only for 80% of patients exist results about the laboratory test 
(culture), taking in consideration that at the moment country have a possibility 
to test all TB patients. It is also important for patient which have a possibility to 
obtain a confirmation of TB disease and results for DST that is crucial to initiate 
correct treatment.

The reasons of low rate of microbiological investigations in these territories 
can be different, but some of them should be take into consideration, as:

-  related to site – problem with courier system or uninformed staff,

-  related to physician – the physician didn’t prescribe the microbiological 
investigations,

-  related to patient – moved outside of country or died,

-  related to electronical system SIME TB:

 some laboratory investigations introduced in SIME TB, which are 
present in TB-06 forms are not linked with the TB-089 and is not present as final 
report. For example: for microscopy was missed around 3% of positive results 
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that are not present in TB-089; for culture were missed around 10 % of positive 
results in TB-89.

 the results from TB-089, part B are not linked with the form TB-089, 
part A.

 the results weren’t introduce in electronic system. Just in NRL due to 
different problems during the 2011 (not trained staff, problems with software 
or Internet connection, had not introduced the laboratory positive results for 30 
patients (which don’t have any result in SIME TB), half of them with resistant 
pattern. All the missing data can finally change the value for some indicators.

 due to the lack of Quality Control for electronic system SIME TB. It 
was observed the discrepancy between the results from the electronic system 
and results from laboratory registers (number of tested specimens, results for 
culture, results for DST).

This study showed that, unfortunately, the rate of laboratory confirmation 
(culture positive) is too small for laboratory capacity that exists actually in Mol-
dova. Only 64% of pulmonary cases have one or more positive result by culture.

These problems should be revised by all Regional Reference laboratory 
headed by NRL to identify the problems that can occur and the solution for solv-
ing them. Possible, it will be necessary to revise some laboratory procedure, lab-
oratory practice or staff competence, or introduce more accurate the data into 
the electronic system. No less important is enlarge the possibility for using more 
susceptible, rapid tests and the results from them use as indicator.

But really, crucial for near future to strengthen laboratory capacity is the im-
plementation of Laboratory Quality Management that will allow the increased 
quality of investigations, improved worker competence, and to finally give great-
er credibility for laboratory results.

All these problems have led to the fact that only in 48% of all enrolled pa-
tients was possible to perform the drug susceptibility test (39% in new cases 
and 68,9% in retreatment cases). These lacks can be crucial for new drug resis-
tance cases that will not have a possibility to initiate a correct treatment and also 
can be a potential source of transmission of MDR-TB cases.

But taking into account the obtain DST result it is clear that the phenom-
enon of drug resistance show the increasing tendency in RM. Comparing with 
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the data from previous DRS in 2006 drug resistant increased in primary cases 
with 5%, especially due to MDR-TB cases.

According the final results, half of new cases (49,2%) are primarily infected 
with resistance strains and other 50% get the susceptible strain. This data con-
firmed the high burden of drug resistance strain in population of RM.

In the retreatment cases most persons – 76,5% are infected with a resis-
tance strain. This indicator shows the performance of NTP program, treatment 
and compliance to treatment.

The prevalence of MDR-TB cases was determined in 26.1 % (in 2006—
19.4%) of primary cases and in 63.9 % in retreatment cases (in 2006—50.8%).

Mono resistance was observed in 13,5 % (in 2006—14,3%) of primary cas-
es and in 6 % in retreatment cases (in 2006—9,7%). Probably, the deference 
between monoresistance level in both group is caused by efficiency of the treat-
ment. In time the resistance change from less severe DRTB to more complicated 
type – MDR-TB and other poliresistance

Poli resistance was determined in 7.5 % (in 2006—9.2%) of primary cases 
and in 7.1 % in retreatment cases (in 2006—10.4%).

During the 5 years occurred significantly decreasing the rate of mono and 
poli resistance instead of increasing of MDR-TB cases in both type of patients 
primary and retreatment.

The explication can be different:

-  by patient – noncompliance to treatment, migration outside of the country 
and getting new strain

-  by physician – not well observation DOT, mismanagement of TB cases

-  by medical institution (hospital, out-patients settings) – lack in control in-
fection measures, therefore can be the transmission of resistance strain to sus-
ceptible patients, etc.

The concerns for increasing MDR-TB should be for both types of patients. 
The gradual increasing of MDR-TB in primary case is signal of the gradual ac-
quired drug resistance due to mentioned points, which contributes to the prob-
lem of rise in primary drug resistance.
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This could be overcome by a strong control program which can reduce the 
creation of drug resistance in the community such as better management of di-
rectly observed therapy with short course regimens (DOTS). Since no newer 
drugs against tuberculosis will be provided and will become available in the near 
future, the only remaining options to prevent drug resistance are effective case 
finding, prompt and correct diagnosis and successful treatment of patients. In 
addition to a strong control program, continuous surveillance of drug resistance 
will provide information which will serve as a useful parameter in the evaluation 
of control programs.
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CONCLUSIONS

1. The incidence of TB cases reached 114,3o/oooo, compared to 113,1o/oooo in 
2010.

2. The TB morbidity in RM varies greatly regionally, from 58,6o/oooo in Vulcă-
neşti to 193.9o/oooo in Ribnita.

3. In 80% of TB cases were performed bacteriological investigations.
4. Positivity rate of bacteriological method at the national level is 64.2%.
5. In 93% cases of patients with positive culture method were indicated and 

performed drug susceptibility tests. From all enrolled patients it represent 
only 48%.

6. According to the DST results, it was determined that in 40.3% of cases, pa-
tients were susceptible to all four drugs of I line (INH, RIF, EMB, SM), and in 
59.8% of cases were detected resistance to one or more drugs.

7. MDR-TB was detected in 42,1% of all TB cases (26,01% for primary cases 
and 63.9% for secondary cases); monoresistance from one of the drug – in 
10.4% of cases and other types of resistance – 7.6%.

8. For improving laboratory indicator should be initiated the implementation 
of appropriate Laboratory Quality Management System in concordance with 
ISO 15189.

9. Electronic system SIME TB can confer a variable data for monitoring and 
evaluation of TB in Moldova, but should be the strong evidence of quality 
control for data entering and for management the system at national level.

10. The NTP and NRL should establish regular prospective anti-TB drug resis-
tance surveillance on national level, with testing the resistance of first line 
and extrapolate for second line drug.
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