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SUMMARY

Objective; Despite advancing technology, national TB surveillance systems are still inadequate in terms of patient detection around the world.
It was aimed to investigate suspicious cases detected by active surveillance method in pathology laboratories and to evaluate the effectiveness
of this method in terms of finding new TB cases.

Methods: This is a descriptive cross-sectional study. It was administrated in Samsun, Turkey, between January 2012-December 2017. Within the
scope of active surveillance, pathology laboratories were regularly visited and reported cases with granulomatous inflammation were assessed. The
obtained patient list was compared with the records of the Electronic Tuberculosis Management System (ETMS). Patients who were not included
in these records were invited to the dispensary and evaluated for TB. They were also referred to the relevant hospitals for diagnosis if necessary.
Frequency values and descriptive statistics were calculated using SPSS method.

Results: It was found that 35.6% of 703 patients with the diagnosis of granulomatous inflammation were previously diagnosed, treated or cur-
rently undergoing treatment in the ETMS registry. As a result of the assessment of remaining 453 cases, 46 patients (10.1%) were newly diagnosed
with TB. Newly diagnosed TB patients were reported, and their treatment started.

Conclusion: As a result, active surveillance method conducted in pathology laboratories are used to detect unknown or late reported TB cases
and allows to start treatment without further delay.
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INTRODUCTION as on-site visits, telephone, or mail, is referred to as active sur-
veillance, where a surveillance officer can search for cases (4).
Tuberculosis (TB) remains an important public health problem. Some national TB surveillance systems are inadequate in terms

According to a World Health Organization (WHO) report, the TB  of patient detection, despite improvements in TB notification
incidence rate is 28 (per 100,000 population) in the European systems with advancing technology (5—7). In 2019, an estimated
Region and 17 (per 100,000 population) in Turkey. Turkey is 2.9 million people of the 10 million people who fell ill with TB
located in the WHO European Region and is a transition zone  were not diagnosed or reported to the WHO (1). To be able to de-
between Europe and Asia (1). termine the cases that are not diagnosed, it is necessary to address

Early detection and case notification, evaluation of contacts, new case detection, diagnosis errors, causes of delay in diagnosis
detection of secondary cases, and appropriate chemoprophylaxis  and notification, and difficulties in the information process (1, 8).
are necessary for the worldwide control of TB (2). TB notifica- It can be assumed that some of the missing cases are associated
tion is defined as the process of reporting identified TB cases to  with extrapulmonary TB (EPTB). Diagnosing EPTB is difficult
the relevant health authorities, which then notify the WHO via compared to diagnosing pulmonary TB (PTB) due to the variety of
national TB programmes (NTPs) or their equivalents (3). The symptoms that occur, the low level of suspicion among clinicians,
systematic assembly, classification, and analysis of the data and  and the difficulty of obtaining sufficient samples for verification
their distribution to the authorities who need it to take measures,  (9). According to the WHO, in 2019 the highest incidence rate of
is called surveillance. Surveillance can be accomplished with vari-  EPTB was in the Eastern Mediterranean region (24%), followed
ous methods. The passive surveillance method is the expectation by South-East Asia (19%), and Europe; the lowest was in the
that reports about the disease will come from institutions through ~ Western Pacific region (8%) (1). In Turkey, 35% of 11,786 TB
standard forms. Regular data retrieval by various methods, such  cases reported were EPTB (10).
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Gold standard methods to diagnose TB are clinical evalua-
tion, sputum examination, and positive mycobacterial culture
(8). For TB surveillance, various secondary data sources, such as
laboratory diaries, death certificates, hospital discharge records,
and pharmacy records, are used in addition to primary sources,
such as direct clinical diagnosis notifications (ICD-10 codes)
from hospitals or dispensaries (11, 12). One of the deficiencies
of TB notification is the lack of investigation from different
sources. Very limited information has been obtained about TB
surveillance in pathology laboratories (12), although they assess
acid-fast bacilli (AFB) or mycobacterial culture results (2, 13).
Although pathological diagnosis of TB is determined by chronic
granulomatous inflammation, caseous necrosis is a specific
pathognomonic sign of TB and therefore such histopathological
changes could serve as a secondary source of information for the
active surveillance system (14, 15).

Reporting TB cases is mandatory in Turkey. All people diag-
nosed with TB at private and public hospitals must report to a
Tuberculosis Control Dispensary (TCD) to receive TB drugs and
for contact examination. TCDs follow the guidelines of the Stop
TB Strategy and the International Standards for Tuberculosis Care
adopted by the WHO. The surveillance system is based on TB
cases. Confirmed TB cases and contact examinations are care-
fully investigated by TCDs. The reporting of TB cases to TCDs
is undertaken by local health offices by filling in and sending
standard forms online to the Ministry of Health. TCD officers
analyze and process the data and send it back to peripheral of-
fices for their records. These records are collected annually by
the National TB Surveillance Research Organization (16). Data
regularly collected from dispensaries using Turkey’s National
TB Surveillance Network has been reported to the WHO since
2005. In addition, TB active surveillance has been introduced at
the national level to detect and report diagnosed cases since 2015.
Reported information includes the day the patient’s TB treatment
started in the clinic; the day when a case with granulomatous
inflammation is detected by a pathology laboratory; and the day
when any of the TB drugs from the hospital pharmacy are given
to the patient (patient notification is provided) (17-19). The aim of
this study was to investigate suspicious cases detected via the ac-
tive surveillance method in pathology laboratories and to evaluate
the effectiveness of this method in terms of finding new TB cases.

MATERIALS AND METHODS

This cross-sectional study was conducted in Samsun in the
period 2012—-2017. The legal permits required for the study were
acquired previously. Samsun has a population of over 1 million
and is located in the Central Black Sea Region in the north of
Turkey. Of the 81 provinces in Turkey, Samsun ranks 33rd on
the socioeconomic development index. According to Ministry
of Health data, TB case notification rates in Samsun between the
years 2012 and 2017 range from 23 to 16.7 per 100,000 (288, 261,
224,222,217, 207 cases in 2012-2017, respectively).

During the data collection process, all public and private pa-
thology laboratories (nine units) in Samsun were visited by the
provincial TB coordinator. Monthly visits have occurred regularly
since January 2012. All patient reports including a finding of
granulomatous inflammation (such as necrotizing granulomatous,

caseous granulomatous, non-necrotizing granulomatous, large-
cell granulomatous, etc.) were collected from these laboratories.
These histopathological changes are considered typical for TB (15,
20, 21). Duplicate data were removed, and a total of 707 patients
remained. Pathology samples were obtained from lymph gland
aspiration material, an intrathoracic mass taken during a surgi-
cal procedure, incisional or excisional biopsy, lung parenchyma
taken by wedge biopsy, cavity wall tissue, pleural tissue, or other
kinds of tissue.

During the patient evaluation process, patient lists of the
pathology reports were compared with the records of the Elec-
tronic TB Management System (ETMS). Patients who were on
a dispensary list (patients who were still undergoing treatment or
who were previously treated) were separated. All those who were
not registered at any dispensary and whose place of residence
was in Samsun were invited to the closest dispensary for further
investigation.

Following are the procedures in the dispensary invitation:

* The patients were informed, and their approvals were taken.

e A detailed anamnesis was taken, and physical examination
was performed.

e Chest graph (X-ray) was obtained for the investigation of
fibrotic lesions suggestive of tuberculous sequelae on patients.

e Tuberculin skin test (TST) was performed and the result was
evaluated by Mantoux method.

e Atleast 2 sputum specimens were taken. All specimens were
transported to one TB reference laboratory within 72 hours of
collection for acid-fast bacilli (AFB) smear microscopy and
mycobacterial culture.

e Sputum specimens were directly stained with Ehrlich-Ziehl-
Neelsen or Kinyoun dyeing methods and examined micro-
scopically.

* Some patients were validated with culture. Solid media (Lo-
wenstein-Jensen (LJ)) or liquid media (broth-based BACTEC
MGIT 960) were used for mycobacterial culture (Fig. 1).
Some of the patients were referred to the Chest Diseases Hos-

pital (e.g., cases with severe or frequent hemoptysis, diabetes,
chronic kidney or chronic liver disease, drug allergy and drug-
induced hepatitis, etc.). Beginning in January 2012, each patient
was classified as a TB patient or not a TB patient 3—6 weeks at the
latest after a dispensary or hospital examination. Necessary treat-
ment was provided to TB patients free of charge by dispensaries
as a part of the National TB Control Programme of Turkey. If the
disease was determined not to be TB, the patient was allowed to
continue his/her current treatment or was referred to the relevant
specialist or his/her primary physician for further investigation and
diagnosis. In an evaluation of residents living elsewhere during
the investigation, the TB coordinators of the relevant provinces
were informed, and results were included in the study.

SPSS was used for the statistical analysis of the data obtained
in the study. Patients’ ages were presented as median and range
because the data were not normally distributed. Frequencies
were expressed as numbers and percentages. A Chi-square test
was used to compare frequency data. The statistical significance
level was set at p<0.05.

The study was conducted in accordance with the Declaration
of Helsinki, and the protocol was approved by the Ethics Com-
mittee of Ondokuz Mayis University, Samsun, Turkey (OMU
KAEK 2018/96).
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Fig. 1. Examination of TB obtained from active surveillance.

RESULTS

In the pathology report, 4 (0.5%) out of 707 individuals de-
scribed as being granulomatous could not be reached, and the
study was completed with 703 patients. The median age of the
703 patients was 49 years (range: 2—89), and 68.3% were females.
The median age of the female patients was 48 (range: 2—89) years,
and the median age of the male patients was 57 (range: 4-78)
years. However, the difference was not statistically significant
(p>0.05). When compared to the ETMS registry list, 250 (35.6%)
out of 703 people were found to be a TB-treated (formerly treated
or currently treated) patients. As a result of the dispensary and
hospital examinations of those not found in the ETMS registry,
407 (57.9%) patients were not TB patients and 46 (6.5%) were TB
patients (new patients as a result of active surveillance research).
Thus, with the active surveillance system, 46 (10.1%) of the 453
patients who were pathologically reported as having granulo-
matous disease were TB patients (new TB). The number of new
patients diagnosed from the pathology laboratories per year was
calculated as 7.6 (46 patients/6 years). According to year, the ratio
of patients diagnosed by means of active surveillance to total TB
patients was calculated as 1.7% (5/288) for 2012, 1.7% (5/261)
for 2013, 2.2% (5/224) for 2014, 4.0% (9/222) for 2015, 4.6%
(10/217) for 2016, and 5.7% (12/207) for 2017.

The median age of newly diagnosed patients was 62 (range:
19-85) years and was statistically significantly higher than that
registered in the ETMS and for the non-TB groups (p<0.001)

(Table 1). Of the new patients, 71.7% were females. Forty-six
patients were referred to the dispensaries closest to their address
for their TB treatment; of these, 2 were not treated due to addi-
tional diseases and senility. Comparisons of patients diagnosed
through the active surveillance system, the status of TB diagnosis,
and some demographic characteristics are presented in Table 1.

When the pathology reports of the patients are classified ac-
cording to subtypes of granulomatous inflammation, 28 (12%) of
233 patients with proven granulomatous disease were diagnosed
with TB through active surveillance. Of these, 184 (79%) were
registered patients of a dispensary. The incidence of new diagnoses
in other granulomatous patients is 5% (Table 2).

When evaluated according to TB localization, 206 (83.1%) of
the patients with EPTB were registered at a dispensary, while 42
(16.9%) were newly diagnosed patients. There was no statistically
significant difference between registered and new patient groups
according to TB localization (Chi-square value: 1.6, p>0.05) (Ta-
ble 3). On the other hand, only three patients had culture positivity.
Two of these patients were pulmonary TB and one was EPTB.

DISCUSSION

In our study, in 2012-2017 453 patients with granulomatous
inflammation were screened by clinical methods and 46 cases
(10.1%) were reported to official authorities after being diagnosed
with TB, and treatment was then started. The TB incidence rate in
Turkey decreased from 17.9 in 2012 to 13.7 in 2017 (Fig. 2). In

Table 1. Demographic characteristics of data investigated by active surveillance study according to status of TB diagnosis (N=703)
Registered in ETMS New TB patients No TB p-value
Gender
Female n (%) 173 (69.2) 33(71.7) 274 (67.5) >0.05
Agelyear .
Median (min-max) 49 (2-89) 62 (19-85) 47 (2-87) <0.001
Total n (%) 250 (35.6) 46 (6.5) 407 (57.9)

ETMS - electronic TB management system
*Kruskal-Wallis test and Bonferonni corrected Mann-Whitney U test
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Table 2. Distribution of patients’ pathology reports according to TB status (N=703)

Registered in ETMS New TB patients No TB
n (%) n (%) n (%)
Caseous granulomatous (n=233) 184 (79.0) 28(12.0) 21(9.0)
Non-caseous granuloma (n =128) 10(7.8) 1(0.8) 117 (91.4)
Other* (n=342) 56 (16.4) 17 (5.0) 269 (78.6)
Total (N=703) 250 (35.6) 46 (6.5) 407 (57.9)

*Other: necrotizing granulomatous, non-necrotizing granulomatous and granulomatous
ETMS - electronic TB management system, Pearson’s Chi-squared — Chi?: 351.0; p<0.001

our study region, TB case notification rates decreased in the same
years from 23 to 16.7 per 100,000 people. We think the incidence
ofundetected cases of TB increased during the study period, even
though the absolute number of examined patients decreased. This
may be due to the increased awareness of clinicians and pathology
laboratories and the accessibility of difficult-to-diagnose cases.

In our study, we also determined that the median age of cases
with granulomatous inflammation was 49, and two thirds were
women. In a study by Mukhopadhyay et al. (15), the authors
examined 500 cases of pulmonary granuloma from seven differ-
ent countries, including Turkey. The median age of the patients
was 51, similar to our study. However, Mukhopadhyay et al.
found a different gender distribution (1.1 male/1 female) than
our study (15). This may have been caused by a difference in the
frequency of the disease, which is accompanied by granulomatous
inflammation in different geographies, or by a difference in the
mechanisms or processes of inflammation according to gender.
The gender effect is known to have a strong regulatory effect on
possible confounding factors (22). The main causes of this differ-
ence can be revealed by different epidemiological study designs
related to age and gender.

A finding of caseification is pathognomonic for TB, and it
is important for clinicians to be informed by pathologists about
suspected TB. However, there are inadequacies about notifications
of pathologically diagnosed TB cases (17, 23, 24). Areview of the
clinical literature showed that 38-49% of patients whose cases
were not reported by clinicians when TB was diagnosed could
be detected from pathology reports with positive histopathologic
features or from anti-TB drug prescriptions (25). In our study, 28

patients with caseous granuloma were diagnosed with TB faster as
a result of active surveillance, and dispensaries started treatment
quickly. This may be due to delays or disruptions in the patient
notification process. Nonetheless, it can be considered that the
pathologists have never reported, or the clinicians or surgeons
have not adequately followed the pathology reports. Sometimes,
a communication gap between clinicians and pathologists occurs.
They may not be able to communicate with each other about pa-
tient reports due to reasons such as lack of medical infrastructure,
workload, timelessness, or lack of staff. Detailed information
about the properties of granulomas in the pathology report will
help clinicians. The localization of granulomas, formation, necro-
sis, type of necrosis, distribution of inflammatory cell population
around the granuloma, and the presence of co-vasculitis will guide
the differential diagnosis. Again, in our study, we determined that
5% of patients with necrotizing or non-necrotizing granulomatous
inflammation had TB through active surveillance. Although it
is not a common cause for other granulomatous formations in
which necrotizing or non-necrotizing granulomas are present,
TB should necessarily be kept in mind in making the differential
diagnosis (15).

In order to identify delays or insufficient notifications in TB
notification, it is necessary to accurately evaluate existing data
sources and to ensure information flow from different sources.
The WHO recommends countries review and improve their TB
surveillance systems every 10 years. For this purpose, it has
published a checklist that allows countries to review their own
systems (26, 27). According to a study conducted on evaluating
the surveillance systems, most low-incidence countries (<100 TB
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cases per million population), have individual case-based elec-
tronic TB surveillance. However, only 61% of European countries
perform regular supervision and only 39% have a monitoring and
evaluation plan. Countries that regularly monitor and evaluate TB
surveillance include Central and Eastern European countries such
as Hungary, Romania, and Slovakia (28).

In terms of early notification of TB cases, it is stated that the
notification rates of health service providers (insurance companies,
etc.) are higher than those of laboratories, hospital staff, or other
entities (2, 17). A study conducted in India found that lost TB cases
were observed to be higher there because of the lack of reporting
from private health institutions (29). In a study conducted in Brazil,
it was shown that some parts of the country lacked timeliness and
acceptability for TB notifications (6). In our study, dispensary em-
ployees were able to extract data by using the active surveillance
method from pathology laboratories as a different data source. It
is also believed that pathologists helped increase awareness of TB
by visiting both state and private sector laboratories. Communica-
tion and cooperation between all health providers and services,
particularly clinicians and public health workers, are important to
establish a high-quality system of TB surveillance (30).

One of the important findings of our study is related to EPTB.
According to the data of TB cases in 2017 in Turkey, it has been
reported that 33.9% of all TB cases had EP involvement (10). In
the same report, the rate of EPTB in Samsun was 36.7% (10).
In our study, the rate of EPTB was higher. In fact, the diagnosis
of EPTB is often delayed or even missed due to insidious clini-
cal presentation and the poor performance of diagnostic tests.
Cultures, the classic gold standard for TB testing, suffer from
increased technical and logistical constraints in EPTB cases (31).
Solovic et al. (9) evaluated the difficulties of diagnosing EPTB
in the European Union/European Economic Area countries. The
countries that reported challenges in the diagnosis of EPTB re-
ported that EPTB is often not considered because it is rare and
most medical professionals do not have experience in diagnosing
it. Diagnosis of EPTB poses challenges due to the diversity of
symptoms, the low level of suspicion among clinicians, and the
difficulty in obtaining an adequate sample for confirmation. For
more timely and adequate diagnosis, awareness of EPTB should
be increased among non-pulmonary physicians, and guidelines
for diagnosis and treatment of EPTB should be more widely
available (9).

In a study conducted in the United States, it was reported that
even though EPTB patients were definitely diagnosed, their no-
tifications were made later than those of pulmonary TB patients.
The study stated that these delays may be caused by the fact that
notifications were not done promptly because EPTB does not carry
the risk of contagion (2). It was found that 42 of the 46 recently
diagnosed TB patients were EPTB cases. For this reason, we think
that EPTB cases, which clinicians do not think TB primarily but
with granulomatous inflammation as a pathologic finding, can be
determined by active surveillance by pathology laboratories and
thus confirmed and treated earlier.

In our study, it was determined that the majority of newly
diagnosed EPTB cases were females and of older age. It is gener-
ally stated that women are more at risk for EPTB, and the role of
endocrine factors in the body, cellular immunity, iron metabolism,
socioeconomic barriers, and stigma can all be associated with
gender-specific differences (32).

CONCLUSION

To better understand TB outbreaks in communities and to end
these outbreaks and stop TB on a global level, it is emphasized
that data quality should be increased and reporting systems should
be modernized at all levels (33). It is only with a strong surveil-
lance system and improved reporting that the number of lost TB
cases can be reduced (34). The cost of active surveillance was
not considered as a limitation of our study. However, it will be
necessary to determine cost efficiency through further research.
In conclusion, the establishment of an active notification system
at the national level rather than passive methods by pathology
laboratories will contribute to the initiation of early treatment by
detecting unknown or late reported cases. We believe that active
patient reporting by pathology laboratories in countries such as
Turkey that have national TB notification systems is an enforce-
able policy but one that depends on existing infrastructure and
the competency of various personnel.
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