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Summary

Tuberculosis detection represents the major challenge in
actual health care system of the Republic of Moldova. The
aim of the study was the assessment of the features and
risk factors of 101 patients with pulmonary tuberculosis
detected in the frame of the primary health care of Chisinau
city and diagnosis confirmed by molecular genetic method
GeneXpert MTB/Rif. The research results established that
more frequently were detected patients with lack of health
insurance and poor social economical state. The risk factors
such as chronic alcoholism, drug consumption, and history
of detention, migration and comorbid state were identified
in a low proportion. Despite the fact that high risk groups
such as persons with tuberculosis contact and HIV infected
individuals must be detected by active screening, they were
detected predominantly by passive way. Despite the fact, that
severe and extensive clinical radiologic forms predominated
in patients detected by addressing, the treatment success rate
was without differences compared with patients detected by
active screening.

Keywords: tuberculosis, risk factors, detection, GeneXpert
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Rezumat

Aportul metodei molecular-genetice in depistarea
tuberculozei

Depistarea tuberculozei reprezinta o provocare majord pen-
tru sistemul actual de sanatate al Republici Moldova. Scopul
cercetarii a fost evaluarea particularitatilor si a factorilor
derisc a 101 pacienti cu tuberculoza pulmonara, depistati in
cadrul asistentei medicale primare din municipiul Chisindau
si cu diagnostic confirmat prin metoda molecular-genetica
GeneXpert MTB/RIF. Rezultatele studiului au confirmat ca
mai des au fost depistati pacienti neasigurati, cu o stare so-
cioeconomicd precard. Factorii de risc precum alcoolismul
cronic, consumul de droguri, istoricul de detentie, migratia
si comorbiditatile au fost identificati intr-un numdr redus. In
pofida faptului ca grupele cu risc inalt, precum persoanele
cu contact tuberculos §i cele infectate HIV, trebuie sa fie
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depistate prin screening activ, acestea au fost depistate mai
frecvent pasiv. Desi formele clinico-radiologice severe §i
extinse au predominat la pacientii depistati prin adresare,
rata succesului terapeutic nu s-a diferentiat de cea a paci-
entilor depistati prin screening activ.

Cuvinte-cheie: tuberculoza, factori de risc, depistare,
GeneXpert MTB/RIF

Pezrome

Brnao monexkynapno-cenemuueckozo memooa 6 gviseie-
Hue mybdepkynesa

Buisignenue mybeprynesa asnsiemes cepvesroii npoonemot
0J1A HblHewHell cucmemsl 30pasooxpanenus Pecnyonuku
Monoosa. [lenvio uccnedosanus 6bLIO ONpedenUms 0Co-
bennocmu u paxkmoput pucka 101 nayuenmos ¢ mybepky-
JI€30M J1€2KUX, BbISGIEHHBIX 6 PAMKAX NEPEUYHOU MEOUKO-
canumapHoil nomowu 2opoda Kuwiunsy u ¢ noomsepoic-
OEeHHbIM OUACHO30M MONEKYIAPHO-2eHEMUYECKUM MENOo0oM
GeneXpert MTB/Rif. Boino ycmarogneno, umo yauje 8ce2o
ObLIU 8bIAGTEHbI NayUeHmbl 6e3 MeOUYUHCKOU CMPAX08KU
U CO CHUINCEHHBIM COYUANLHO-IKOHOMUUECKUM CINAINYCOM.
Daxkmopwl pucka, maxue Kak XxpOHU4ecKull aiko2ouusm, yno-
mpebenue HapKOMuUKo8, MIPEeMHOe 3aKIIOYeHIUe, MUCPa-
yus, conymcmsyrouue 3a001e6anus, ObLIU YCMAHOBIEHbI
V HeCKonbKo cyuaes. Bonpexu pexomenoayuu axmugnoeo
8bIABTIEHUS 2PYNN NOBLIUEHHO20 PUCKA, BKII0YABUIUE TI00ell
¢ mybepxynesuvim konmaxkmom u BUY-unpuyuposannuvle
auYya, OHU ObLIU OOHAPYIHCEHB NPEUMYUECTNBEHHO NACCUB-
Holv nymem. Hecmomps ha mo, umo msoicenvle u oouup-
Hble KIUHUKO-PEeHM2eHON02uYecKue hopmul npeobnadanu y
NAayueHmos, 8blA6JIeHHbIX NPU 00paweHuU, 00 YCNeuHo
8blIeUeHHbIX ObLIO 0OUHAKOBO NO CPABHEHUIO ¢ 0oJell na-
YUEeHMO8, 8bIABNIEHHBIX AKMUBHBIM NYMEM.

Knrwuesvie cnosa: mybeprynes, paxmopwl pucka, 8ovisieie-
nue, GeneXpert MTB/RIF

Background

Tuberculosis (TB) represents a major threat to
public health worldwide. The internationaly appro-
ved strategy in control of TB, defined as End TB Strate-
gy combines health promotion, disease prevention,
case detection and patient management at the first
encounter [7, 8]. In the countries of Eastern Europe,
Baltic States and the Commonwealth of Indepen-
dent States (CSI) the diagnosis and treatment are
performed in the specialized TB services. TB control
system from those countries follows a three-tiered
structure, incorporated at the national, regional and
district level. The system of national TB control ser-
vices consists of a network of TB facilities and health
care institutions. However, for the successful disease
control, entire health care sector must participate in
TB control practices [5, 6]. Early detection and referral
for out-patients treatment represent the frontline




where health care providers are involved, in a way
reducing the burden of TB at the community level.

Primary health care provides (PHCP) are health
workers: physicians-general practitioners (GPs), nur-
ses, auxiliaries and community workers who serve
frotline providers, responding to the health needs
of the community [6, 7]. PHCP are the first to meet
a TB patient, before the diagnosis is established [6].
Those providers represent the level where early
detection must be performed and the efficacy of
TB control activities has bigger impact (conside-
ring that a person with an undiagnosed active TB
will infect in average 10-15 other people per year).
Specific roles of PHCP differ according to regional or
national guidelines, but they must accomplish the
following functions established by the WHO Guide
on TB Control for Primary Health Care Providers for
countries localized in the WHO European Region
with high and intermediate TB burden:

1. Suspect the disease in patients with symp-
toms suggestive of TB;

2.Ensure collection of sputum for microbiologi-
cal examination for acid-fast bacilli from the patients
with productive cough lasting more than 3 weeks;

3. Send the collected sputum to diagnostic
laboratory for identifying acid-fast bacilli;

4. Order to perform chest X-ray examination of
suspected patients;

5. Refer suspect individual to the specialized
services for diagnosis and treatment;

6. Communicate to patients that the disease is
curable and emphasize the importance of a regular
and complete treatment;

7. Communicate with specialized organizati-
ons about the patients referred for diagnosis and
treatment;

8. Perform screening of close TB contacts;

9. Educate general community about the signs
and symptoms of TB;

10. Provide directly observed therapy till com-
pletion during the continuation phase;

11. Report complications, drug side effects,
default of specific treatment to TB services;

12. Complete administrative forms and send
them to the TB services;

13. Monitor high risk groups according to the
national recommendations;

14. Perform BCG vaccination and tuberculin
skin testation of children-closed contacts with TB
patient [4, 5, 6].

Some specifique recommendations for Moldo-
van PHCP were included in the national guide for Tu-
berculosis Control at the Primary Health Care Level:
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1. Ensure the chemo preventive treatment
of contacts from 0-18 years old and HIV infected
contacts;

2. Identify individuals at high TB risk according
to the national guideline and to perform examina-
tion (chest X-ray examination in adults and tubercu-
lin skin testation in children);

3. Perform collaborative activities with local
NGOs in disease prevention;

4. Support TB patients in association with the
community, public local authorities and governmen-
tal institutions.

The guide emphasizes some regulations of
active screening to be performed by PHC sector:

1. Perform clinical examination of high risk groups
of adults and children every 6 months;

2. Order a chest X-ray and microscopic exami-
nation of the sputum of individuals with suggestive
signs and symptoms;

3. Order a chest X-ray in adults and tuberculin
skin test in children from high risk groups at least
one time in 12 months, even if there are no clinical
signs suggestive for TB;

4.To perform the clinical examination annually
to individuals included in the dangerous groups;

5. Perform a chest X-ray in patients from dange-
rous groups with suggestive signs and symptoms.

Perform a chest X-ray in individuals from con-
tingency groups before the enrollment into the
work field and one time per year [3]. Considering the
exposed data it was performed a study with the aim
of the assessment of the general, socio-economical
and epidemiological risk factors of pulmonary TB
patients detected by GPs according to the way of de-
tection; 3. Evaluation of case-management, clinical
aspects, radiological aspects and treatment outcome
of pulmonary TB detected by GPs according to the
way (passive and active) of detection.

Material and methods

It was performed a retrospective selective, de-
scriptive study targeting social, demographic and
economic peculiarities of 101 patients with pulmo-
nary tuberculosis diagnosed in the Chisinau city in
the period of 1.01.2015 — 31.12.2015. The investiga-
tional schedule included demographic, social and
epidemiological data: sex (male/female ratio), age,
urban/rural residence, country of patient’s origin,
educational level, socio-economic status (employed,
unemployed, retired, disabled, student), health insu-
rance status (uninsuranced, insuranced), migrational
and detention history, presence of high risk (close
contact, comorbidities: HIV-infection, psychiatric




diseases, immune suppressive treatment), type of
infectious cluster, health care seeking behavior, way
of the patient’s detection. All selected patients were
diagnosed and managed according to the National
Clinical Protocol 123 Tuberculosis in adults [3]. En-
rolled patients were distributed in two groups: 1
group constituted of 73 patients with pulmonary TB
detected in the frame of primary health care sector
by general practitioners as symptomatic patients and
2 group constituted of 28 patients with pulmonary
TB detected by general practitioners by active way
of screening.

Results and discussion

According to the published data by the Mol-
dovan National Centre for Management in Health
during the period 2011-2015 it was registered an
important decline (with 23/100.000) of the new case
incidence in Chisinau city from 76/100.000in 2011 to
53,9/100.000 population in 2015. The total number
of new pulmonary TB cases decreased from 602 in
2011to0435in 2015 [1]. By PHCP were detected 213
(48,96%) new pulmonary TB cases in 2015. In the
frame of passive way of screening GPs detected 129
(60,5%) patients and through the active screening
484 (39,5%) cases. From the total number of 213
cases 101 (47,4%) were confirmed by the positive
GeneXpert MTB/RIF assay.

Sexdistribution established the predominance
of men in comparison with women in both groups
48 (65,7%) in 1*tgroup and 22 (78,5%) cases in the
2" group, with male/female ratio=1,92/1 in 1stgroup
and 3,67/1 in the 2" group. Repartition of the pati-
ents into age groups according to the WHO recom-
mendations, identified that the largest represented
was 35-44 years old age group: 25 (34,2%) patients
in the 1stgroup and 8 (28,6%) cases in the 2" group,
followed by the 45-54 years group 7 (25,0%) case in
the 2" group and 25-34 years group 18 (24,6%) pa-
tients in the 1stgroup. Redistributing patients in two
age groups (young and >45 years) it was established
the predominance of younger cases (55 (75,3%)) in
the Tstgroup comparing with 17 (60,2%) patients in
the 2" group, and older patients in the 2" group 11
(39,3%) comparing with 18 (24,6%) in the 1stgroup
without achieving statistical threshold. So, stratifying
patients according to the biological characteristics
it was argued that men and older individuals (>45
years) are target more frequently by the screening
methods and young persons, as well as women are
more frequently detected and diagnosed through
passive way of screening as symptomatic patients
(table 7).
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Table 1
Distribution of patients according to the demographic
factors

Demographic factors SG,n=73 CG, n=28 P

n (%) n (%) value

Sex Men 48 (65,7) 22 (78,5) | >0,05
Women 5(34,3) 6(21,4) | >0,05

Young 18-24 years (1 6,4) 3(10,7) | >0,05
groups 25-34 years (24 6) 6(21,4) | >0,05
35-44 years 5(34,2) 8(28,6) |>0,05

Older 45-54 years 3(17,8) 7 (25,00 | >0,05
groups >55years 5(6,9) 4(143) |>0,05
Residence | Urban 56 (76,7) | 23(82,1) |>0,05
Rural 17 (23,4) 5(17,9) | >0,05

Two thirds of patients were from urban area,
and one third — from rural area. No homeless patients
were identified among the selected cases. By distri-
buting the patients according to the educational
level, it was determined that individuals with low
level of school education (primary and incomplete
secondary school) were identified in a similar pro-
portion in the 1*tgroup and in 2" group: 21 (28,8%)
and 7 (25%) cases, respectively. By distributing the
patients according to the socioeconomic status, it
was established that the rate of patients with eco-
nomic stability was higher in the 2™ than in the 1+
group. So, one third of patients was employed in
the 2" group 10 (35,7%) patients comparing with
16 (21,9%) cases — in the 1stgroup. One half of both
groups, (42 (57,53%) patients in 1sgroup and 13
(46,4%) patients in 2" group) were unemployed.
The totality of patients with low financial income
(unemployed, retired and students) was in a similar
proportion in both groups: 57 (78,1%) in 1stgroup vs
19 (67,9%) cases in 2" group. Assessing the civil sta-
tus it was identified the same rate of married persons
in both groups: 15tgroup (46 (63,1%) cases and 13
(46,4%) cases in 2" group. Patients living under the
poverty line, with the income less than the minimum
consumer basket were more frequently identified
in the 1*group than in the 2" group. Harmful social
habits such as chronic alcoholism and drug use, as
well as the history of imprisonment and migration
during last year were identified in a small number
of cases, without statistical differences between the
groups. Epidemiological risk factor, such as a close
contactand being a member of the family TB cluster
statistically prevailed in the 1stgroup 17 (23,3%) vs
the 2" group 2 (7,1%) cases, although the active way
of detection is oriented especially to close contacts.
So, it was identified the unsatisfactory use of active
way of TB screening in infectious clusters (table 2).




Table 2
Distribution of patients according to the social economical
factors
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treatment, and psychiatric diseases identified in
both groups.
Table 3

The rate of health uninsured patients was si-
milar in both groups, as well as the rate of patients
with comordities. So, two third of both groups were
uninsured. One fifth of both groups were comorbid
patients. Delayed diagnosis due to the insidious onset
of the disease lasting more than 60 days statistically
prevailed in the 1stgroup, 64 (87,7%) vs 8 (28,6%) cases
in the 2" group. Summing all patients form high risk
groups it was established that persons with risk for
TB predominated in 15tgroup 27 (36,9%) vs 6 (21,1%)
patients from 2" group. So, it can be concluded that
passive way of screening contributes to delayed de-
tection, diagnosis and treatment onset. By the other
side the low rate of patients from high risk groups
detected through the active way of screening de-
monstrates poor disease control performed by PHCP
in the frame of high risk groups (table 3).

The rate of patients from high risk groups was
statistically higher in the 1stgroup, 27 (36,9%) cases
compared to the 2" group - 6 (21,4%) cases. Being
one of subgroups, HIV-infected individuals were
more frequently in the 1*group 8 (29,6%) comparing
with the 2" group 2 (7,14%) cases. More evidently,
TB contacts were more frequently identified in the
1stgroup — 17 (62,9%) cases comparing with the 2
group of 2 (7,14%) patients. There were no differen-
ces in the rate of patients with immune suppressive
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Demographic G a3 G, Case-management of TB patients and high risk groups
factors /= n=28 | Pvalue
o 5G,n=73| CG,n=28
n (%) n (%) Characteristics Pvalue
- n (%) n (%)
Low (primary/ K of health
incomplete 21(28,8)| 7(25,0) | >0,05 !_ac of healt 47 (64,4) | 17 (60,7) | >0,05
Secondary) INsurance
Educational C Associated
30 ase
status Secondary 41,09) |1 (50,00 | >0,05 manage- | diseases 17(22,3) | 5(17,6) | >0,05
Professional 14(19,2) | 4(14,3) | >0,05 ment Late ietected 64 g (28,57) | <0,001
Superior 8(10,9) | 135 | >005 (>60 days) (87,67)
16 High risk groups 27 (36,9) | 6(21,4) | >0,05
Employed (21.92) 10(35,7)| >0,05 SG,n=27 | CG,n=6
42 HIV coinfected 8(29,6) | 2(7,14) | <0,001
i Unemployed 13 (46,4)| >0,05
Etccinom'ca' ploy (57,53) |13 “64 High risk | TB-contact 17(62,9) | 2(7,14) | <0,001
status Disabled 1(1,37) 0 >0,05 groups Immune suppres- 167 2(7.14 0.05
Student 8(109) | 2(7,1) | >0,05 sive treatment (3.7) (714) | >0,
Retired 6(82) | 4(14,3) | >0,05 Psychiatric disease | 1(3,7) 0 >0,05
Under minimum .
standard life 27 (36,9) | 14 (50,0)| >0,05 When assessing the Iaboratory featu.res of 'Fhe
10 enrolled new pulmonary TB cases, it was identified
Migration 2(7,1) | >0,05 . . . ..
(13,67) that one half of patients were microscopic positive
Social Alcoholabuse | 2(2,74) | 13,5) | >0,05 for acid-fast-bacilliin the 1**group and only one third
LSt Drug use 1037) | 135) | >005 — in the 2" group. The same rate was identified in
:ﬁ;ﬁgﬁ:ﬂent 101,37) | 2(2,1) | >0,05 the repartition of patients according to the positive
- bacteriological results (culture on solid Lowenstein-
Family cluster 17 20.1) | <005 ) o -
of TB (23,29) ' ' Jensen either liquid MGIT BACTEC). The sensibility to

the rifampicine through GeneXpert MTB/Rif assay
was established more frequently in the 15t group than
in the 2" group, without achieving the statistical
threshold (table 3).

Assessing radiological features of investigated
patients it was established a high degree of differen-
ce between the groups regarding the extensibility of
infiltrative processes. More frequently were patients
with 1 lung involved in the 2" group, 26 (92,8%), and
with both lung affected in the 1stgroup, 63 (86,3%)
cases. Lung infiltrates were complicated with des-
tructions in two third of 1%t group, 49 (67,1%), and
onlyin a couple of patients from the 2"group (table
4). This fact is due to the late detection of new TB
cases in the 1stgroup and earlier detection in the
2" group.

All patients were treated during intensive phase
in the Municipal Hospital of Pneumophtysiology
from Chisinau. By assessing the final treatment out-
come, it was identified a similar rate of healed pati-
ents treated with standard regimen for new TB case
in both groups, 30 (41,1%) cases in 1s'group and 10
(35,7%) cases in 2" group. As well as, completed the
specific treatment a similar proportion of patientsin
both groups, 8 (10,9%) cases in 1stgroup comparing
with 5 (17,85%) cases in the 2" group. Died only 3
(4,1%) patients from the 1stgroup, comparing with




no registered deaths in the 2" group. Almost one
half of patients (13 (46,24%) from the 2" group are
still continuing an individualized regimen. A similar
rate of patients from both groups is performing the
treatment for MDR-TB.

Table 4
Microbiological, radiological features and treatment out-
come

. SG,n=73 | CG,n=28
Characteristics Pvalue
n (%) n (%)
Microscopic positive |38(52.01)| 10(35,7) | <0,001
Culture positive 40(54,8) | 11(39,3) | >0,05
Microbio- | CENeXPertMIB/RIf |\ caay | 20(71.4) | 50,05
. sensible
logical GeneXpert MTB/Rif
eneXpert MTBRIT | 56 356 | 8(286) | 005
resistant
1 lung involved 10(13,7) | 26(92,8) | <0,001
Radi 2 lungs involved 63(86,3) | 2(7,14) <0,001
Ioagilcc;-l Lung destructions | 49 (67,1) | 2(7,14) | <0,001
Infiltrative TB 67(91,8) | 25(89,2) >0,05
Disseminated TB 6(8,2) 3(10,7) >0,05
Healed 30(41,09) | 10(35,7) >0,05
Treatment
completed 8(10,9) | 5(17,85) >0,05
Dead 3(4,1) 0 >0,05
Continuing TB
Treatment | treatment
outcome | (individualized 0 13(46.24)
regimen)
Continuing DOTS 16219 | 50178 50,05
plus treatment
Hospitalized during | 25 56, | 25 (100) | 50,05
intensive phase
Conclusion

In Chisinau, primary health care providers iden-
tified only 101 new pulmonaryTB cases with positive
GeneXpert MTB/RIF assay from a total number of 213
cases, 78 cases as symptomatic patients and only 23
patients by active screening.

By distributing patients according to the sex,
it was identified the predominance of men in com-
parison with women in both groups, but the male/
female ratio was 2 times higherin the group detected
by active screening.

All patients were originary from the Republic
of Moldova. No homelessness were registered. Two
third of patients were from urban area of Chisinau.
Data confirm the inaccessible primary health care
for immigrants, homessness and low accessibility
for rural population.

Educational and civil status was similar in both
groups of selected patients.
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Economic status was higher in the group de-
tected by active screening. By the other side the
unemployment and rate of patients living under
the poverty line was higher in the group of patients
detected as symptomatic cases.

Two third of patients from both groups were
uninsured, demonstrating their low accessibility to
health care.

Chronic alcoholism, drug use, history of im-
prisonment, migration were established in a small
number of cases from both groups. Comorbidities
were identified more frequently in the symptomatic
group of patients.

Close contact with infectious source, as well
as HIV infection prevailed in the group detected as
symptomatics, despite the fact that those patients
might be detected by active screening.

High statistical difference between groups was
established comparing microbiological and radio-
logical features. Positive bacillary state, extensive
process and lung destruction were more frequently
in the group of symptomatics.

The same rate of successfully finished the
treatmentin both groups contrasted with death rate
registered only in the groups of symptomatics.
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