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Importance of Surveillance Studies on Tularemia in Thrace
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To the Editor,

Francisella tularensis was first isolated in 1912 by McCoy and
Chapin. It was included in a new genus named Francisella in
1947 in honor of Edward Francis and its name was changed to
F. tularensis."* F. tularensis has been included in biological weapon
programs due to its characteristics such as low infective dose, high
virulence, and high mortality rate.'* Tularemia was first diagnosed
in 1936 in Turkey and intensive research was done related to this
new disease and the agent.*

F. tularensis is a highly virulent bacterium and the sensitivity of
the culture is very low, such as 25% in clinical samples.>® The
culture is mostly used for the diagnosis of the disease caused by
F. tularensis subsp. holarctica with lower virulent subspecies in
Scandinavian countries.” Molecular tests are rapid diagnostic tests
but expensive. For these reasons, the diagnosis of tularemia is
usually made by serological tests. Serological tests are the most
preferred tests in diagnosis because they are faster, more sensitive,
cheaper, and easier compared to cultures.>®

Tularemia Studies in the European Part of Turkey
(Thrace Region)
Tularemia outbreak in the Thrace region has been reported in
1936 in the Kirklareli and Tekirdag provinces. The common char-
acteristics of these cases are that they reside in villages along
the Kaynarca stream on the Kirklareli-Tekirdag line. In the same
region, no other case was reported for 60 years after the second epi-
demic occurred in 1945 in a district of Kirklareli on the route of the
Kaynarca stream.® The fact that the disease has not been reported
in humans in this long period may be due to the following reasons:

i)  Cessation of the agent’s existence in nature;

i1) Preventing the agent’s transmission to people;

iii) Lack of disease notification, and

iv) Misdiagnosis of the disease with other diseases such as tuber-
culous lymphadenitis, which may have led to the lack of case
reports.

The misdiagnosis of the disease with other diseases such as tuber-
culous lymphadenitis has been shown in recent studies. In 67 prov-
inces of Turkey, 1170 patients were diagnosed with tuberculosis
cervical lymphadenitis (TCL) between the years of 2008 and 2011.
Antibodies against F. tularensis was determined in the serologi-
cal tests of 96 (8.2%) patients.” In a later study, when polymerase
chain reaction (PCR) tests were performed for F. tularensis in par-
affin tissue blocks of 32 patients diagnosed with TCL in Bursa,
Turkey, conflicting diagnosis between tuberculosis and tularemia
was confirmed in 6 patients (19%).!°

A seroprevalence study was conducted in 2006 to clarify that
no tularemia cases have been reported in 60 years in the Thrace
region.® In this study, serological research was conducted on
1782 volunteers by randomly selecting 30 villages from each of the
3 cities of the region (90 villages in total). F. tularensis antibodies
investigated by the tularemia microagglutination test were found
to be positive in 5 adult males (0.3%) at titers varying between
1/20 and 1/160. Interestingly, it was found that 2 of the 5 seroposi-
tive people resided in one of the villages of Kirklareli (Ceylankdy),
which was affected by the epidemic in 1936. Another seropositive
case was determined to be in another village of Kirklareli, while
the others were in the villages of the Tekirdag and Edirne prov-
inces.® These findings can suggest that the 60-year silence in the
Thrace region may be due not to the absence of tularemia cases
but to the misdiagnoses of the cases. Actually, it was confirmed on
the basis of the detection of the tularemia outbreak in the villages
of Edirne and Tekirdag, two other cities in the Thrace region in
2005 and 2010."12

The seroprevalence study in the Thrace region and the occur-
rence of the tularemia epidemic in 2005 and 2010 required the
investigation of the reservoirs of the agent in nature.®!' Since
the water sources that are thought to be contaminated by rodents
were always suspected as a source in previous outbreaks, it was
planned to investigate the presence of F. tularensis in rodent speci-
mens via bacterial culture as well as serological, and molecular
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methods. Rodents living on the banks of the streams and houses
were caught in the villages of Kirklareli, Tekirdag, and Edirne in
the Thrace region, where the tularemia epidemic was previously
reported.'® F. tularensis could not be isolated in cultures made from
liver and spleen tissues of mice, and IgG positivity in rodent serum
with Microagglutination test (MAT) test was not detected in sero-
logical tests. However, PCR positivity has been identified in the
spleen tissue of 2 mice caught near the stream in Kaynarca where
the first tularemia cases were seen in Turkey and located in the
birthplace of the Kaynarca stream. This finding can be evaluated
as the causative agent found endemically in the region in tulare-
mia reservoirs and explains the reason for seropositivity detected
in 2 people in Ceylankdy, near the Kaynarca stream, in the serop-
revalence study conducted in 2006." It can be suggested that mice
carrying the agent have been in this region for years and may occa-
sionally cause illness in people who come into contact with stream
water.

Seropositivity in seroprevalence studies in humans in the Thrace
region and the detection of positivity in molecular tests in mice with
reservoir roles in tularemia have led to further studies. Studies have
been continued to clarify whether there is a change in seropositiv-
ity in humans in the past 10 years and contamination in the water
that people contact and drink.'* F. tularensis DNA was detected
by PCR tests in 2 streams and 3 main water sources, although the
causative agent could not be isolated in the cultures in the water
samples taken from Kirklareli streams and main water sources.
Streams with PCR positivity are those passing through Celaliye
and Kavakli towns. The main water sources with PCR positivity
are in the villages of Hamzabey, Ceylankdy, and Tatarkdy around
the Kaynarca stream. The Ceylankdy village of Kirklareli attracted
attention as the most risky village in Thrace due to

199

i)  the detection of 2 seropositive cases in 2006,

ii) localization in the streamline where the agent was positive by
PCR in 2012, and

iii) PCR positivity was detected in the main water sources of the
village in 2016.

In a study conducted in 2016, after the detection of PCR positivity
in main water sources, chlorination of water was quickly achieved
in cooperation with health authorities in order to prevent a new
epidemic.'" After the chlorination process of the water, molecu-
lar analysis was repeated and no tularemia PCR positivity was
detected. As a result of informing the health institutions and fol-
lowing up the process, no new cases were reported. The possibility
of an outbreak was recognized very early due to tularemia sur-
veillance. Thus, it was possible to prevent the epidemic before the
outbreak started. In previously reported tularemia outbreaks in Tur-
key, the outbreak reservoirs have been investigated following the
outbreak and measures were taken to limit the epidemic.*'> How-
ever, Ugur et al.'s research' is very valuable in terms of showing
that performing surveillance studies in risky regions can prevent
tularemia outbreaks by early recognition of risks and taking timely
measures (Figure 1).

Seroprevalence Investigations in the World and Turkey
When seroprevalence studies in the world are examined, it is seen
that they are carried out for 2 purposes:

i)  To determine the number of people affected by the epidemic
in areas where there are tularemia outbreaks at that time and
to determine the size of the epidemic.

ii) To determine the number and rate of those who encounter the
agent in the general population when there is no epidemic.
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FIG. 1. Tularemia researches in Thrace Region between 1936 and 2016.
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In seroprevalence studies conducted in epidemic regions in
Europe, the presence of tularemia antibodies at a rate of 9.7-19.7%
was determined.'® The seropositivity rates in areas with outbreaks
in Turkey are 2.6-31.3%.'%151718 Of 240 farmers and animal hus-
bandry in Turkey, 71 volunteers (29.6%) have tularemia sero-
positivity In Erzurum, Turkey.” It was determined that tularemia
seropositivity in the general population was 0-1.8% when there
was no epidemic in North America and Sweden.!® In Spain, sero-
positivity of tularemia was reported at a rate of 0.19% in the gen-
eral population in sera taken from 4825 people in 1997.% In fact,
507 confirmed cases of tularemia were detected at the same site
10 years later.*'?*> In Turkey, there is only one study investigating
tularemia seropositivity in the general population in the absence of
an epidemic. In this study, tularemia seropositivity was found in 5
(0.03%) of 1782 volunteers.?

Serological test is the most appropriate test for both diagnosis and
for detecting past encounters with agents of tularemia.’ The detec-
tion of seropositivity in tularemia seroprevalence studies should be
considered as a warning for the risk of tularemia epidemic in that
area, used to determine where the agent is present in that region,
and adopted to confirm if it affects people during that time and
in the following periods. Surveillance and serological studies in
people and regions at risk for tularemia can be useful in taking pre-
cautions and determining health policies. It is a good starting point
for planning other research on tularemia and directing resources
and the workforce correctly.
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