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A retrospective analysis of tularemia cases
admitted to a tertiary care hospital

Üçüncü basamak sağlık kuruluşuna başvuran tularemi olgularının
retrospektif analizi

Tanzer Korkmaz,1 Yusuf Özgür Biçer,2 Öcal Sırmatel,3 Fatma Sırmatel4

Amaç: Bu çalışmada tularemi  hastalığına ait klinik  ve labora-
tuvar özellikler araştırıldı.
Hastalar ve Yöntemler: Ocak 2009 - Haziran 2012 tarihleri 
arasında hastanemize başvuran ve tularemi tanısı konulan 89 
hasta (38 erkek, 51 kadın; ort. yaş 36±1.9 yıl; dağılım 10-80 
yıl) retrospektif olarak değerlendirildi. Hastaların demografik 
özellikleri, fizik muayene ve laboratuvar bulguları ve almış 
oldukları tedavileri kaydedildi. Tanımlayıcı istatistiksel ana-
liz yapıldı.
Bulgular: Hastaların 68’inin (%76.4) 2010 yılında hastane-
mize başvurduğu ve başvuruların çoğunun (n=64; %74.9) 
kış aylarında (Ocak, Şubat ve Mart) yapıldığı tespit edildi. 
Hastaların %84.7’sinin kırsal kesimde yaşadığı ve en sık 
yüksek ateş, boğaz ağrısı ve boyunda şişlik yakınmaları ile 
başvurdukları tespit edildi. Servikal lenfadenopati hastaların 
%83.1’inde gözlendi.
Sonuç: Endemik bölgelerde yaşayan ve yüksek ateş, boğaz 
ağrısı ve boyunda şişlik ile başvuran hastalarda tularemi ayırıcı 
tanısı göz önünde bulundurulmalıdır. Ayrıca hastalığın tetkik, 
tedavi ve korunmasında multidisipliner bir yaklaşım benim-
senmelidir.
Anahtar Sözcükler: Akut tonsillofarenjit; lenfadenopati; tularemia.

Objectives: In this study, we aimed to investigate the clinical 
and laboratory features of tularemia diseases.
Patients and Methods: Between January 2009 and June 
2012, medical data of 89 patients (38 males, 51 females; mean 
age 36±1.9 years; range 10 to 80 years) who were admitted 
to our hospital was retrospectively analyzed. Demographic 
characteristics of the patients, physical examination and 
laboratory findings and the treatment which they received were 
recorded. Descriptive statistical analysis was performed.
Results: Sixty-eight (76.4%) patients were admitted to our 
hospital in 2010 and most of these referrals (n=64; 74.9%) 
were in winter (January, February and March). Of the patients, 
84.7% were residing in rural areas and presented mostly with 
the complaints of high fever, sore throat, and swollen neck on 
admission. Cervical lymphadenopathy was observed in 83.1% 
of the patients.
Conclusion: Tularemia should be considered in the differential 
diagnosis for the patients living in endemic regions and 
presenting with high fever, sore throat and swollen neck. A 
multidisciplinary approach should be also adopted considered 
for the diagnosis, treatment, and prevention of the disease.
Key Words: Acute tonsillopharyngitis; lymphadenopathy; tularemia.
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Tularemia is a zoonotic infectious disease caused by the 
bacterium Francisella tularensis (F. tularensis). It was first 
isolated in 1912 by McCoy and Chapin in Tulare county 
in California.[1-4] Initially evaluated under the Pasteurella 
and Brucella type, the bacterium was later named 
F. tularensis in 1947. Highly contagious F. tularensis is 
spread to humans by various vectors, such as rodents or 
arthropods, or by inhalation or direct contact with water 
contaminated with infected carcasses. No human-to-
human transmission has been reported.[5,6] Seven different 
clinical forms of tularemia are reported to be present 
in humans: ulceroglandular, glandular, oculoglandular, 
oropharyngeal, intestinal, pneumonic, and typhoidal.[7,8] 
The contagious properties of this organism caused it to be 
used for developing biological weapons as well.[6]

Seasonal variations in the incidences of tularemia 
have been observed both regionally and nationally in 
Turkey.[9] Because of this, tularemia is a current subject 
in the fields of public health and preventative medicine. 
Determining the modes of transmission and possible 
vectors is particularly important for preventative medicine 
strategies.

In this study, we aimed to retrospectively evaluate 
the tularemia cases diagnosed and treated in our tertiary 
hospital, and to review the related literature.

PATIENTS AND METHODS

This was a descriptive cross-sectional study. Eighty-
nine patients (38 males, 51 females; mean age 36±1.9 
years; range 10 to 80 years) who presented to our 
tertiary hospital and were diagnosed with tularemia 
between January, 2009 and June, 2012 were evaluated 
retrospectively. Patient demographics, including age, 
sex, occupation, residence, date of hospital visit, chief 
complaints (high fever, cough, sore throat, neck swelling, 
other), physical exam findings (lymphadenopathy 
(LAP), tonsillopharyngitis, LAP suppuration), and 
laboratory findings [sedimentation (mm/hr), C-reactive 
protein (CRP) (0.5-5 mg/L normal range), white blood 
cells (WBC) (4-10 109/L normal range), neutrophil 
percentage (2-7 109/L normal range)], and treatment that 
they received prior to the hospital visit were recorded. 
Location, laterality (left or right), and number of cervical 
LAPs in patients who underwent neck ultrasonography 
(USG) were also recorded. The diagnosis of tularemia 
was made by serological testing and clinical findings. 
In the serological diagnosis, a micro-agglutination test 
(MAT) titer of greater than 1:160 was considered to be 
positive for tularemia as suggested by the Ankara Refik 
Saydam Public Health Institute.

Descriptive statistics were used to analyze the 
findings. The SPSS statistical software for Windows, 

version 17 was used for the statistical analyses 
(SPSS Inc., Chicago, Illinois, USA). With normally 
distributed data values were presented as mean ± 
standard deviation (SD), and with data which is not 
distributed normally values were presented as median 
± standard error (SE).

RESULTS

When the age groups and sex were evaluated, the disease 
was found to be more common (prevalent) in males 
between 51 and 60 years of age (n=10, 27%), and in 
females between 31 and 40 (n=15, 30%) (Figure 1). When 
annual periods were considered, 68 patients (76.4%) were 
seen in 2010, 15 (16.9%) in 2009, five (5.6%) in 2011 and 
one (1.1%) during the first half of 2012. Figure 2 shows 
the seasonal variations in the number of patients, with 
the disease being more prevalent the winter months. No 
hospital admittance of a tularemia patient was detected 
in June and July.

Among all patients, 62 (69.7%) were found to be 
living in rural areas, while 14 (15.7%) in urban towns. For 
13 patients (14.6%), information regarding their location 
of residency could not be determined. The majority of the 
patients living in rural areas were from the Gerede (Bolu, 
Turkey) district (n=47, 52.8%).

Sixty-four (71.9%) patients did not give any 
information related to occupation, while 11 (12.4%) were 
housewives, six (6.7%) were students, four (4.5%) were 
farmers, two (2.2%) were ranchers, one (1.1%) was a 
public employee, and one (1.1%) was a retiree.

Figure 1. Age distribution of tularemia cases according to gender.
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When the clinics that patients presented to were 
considered, 57 (64%) were seen at the infectious 
diseases clinic, 18 (20.2%) at the ear-nose-throat, 
four (4.5%) at emergency department, and 10 
(11.2%) at other clinics. While the chief complaints 
included high fever, sore throat, and neck swelling, 
in 74 patients (83.1%) cervical LAP was determined 
during the physical exam (Table 1). Forty patients 
(44.9%) had left sided LAP and 32 (36%) had right-
sided LAP, while two patients (2.2%) had LAPs on 
both sides of the neck. In 15 patients (16.9%), there 
was no record regarding the laterality of the LAP. 
Data about the neck USG examination was available 
for 29 patients (32.6%). Of those, 26 had multi 
regional cervical LAPs (9 in Level 2, 2 in Level 3, 
1 in Level 1, and 1 extending into Level 1, 2, and 3), 

one had a hypo-echoic abscess formation, and two 
had a single LAP presence.

There were 10 patients (11.2%) with suppuration of 
LAP and of these patients five of them received antibiotic 
treatment before diagnosis of tularemia (4 of them using 
beta-lactam antibiotics).

The median duration between the onset of symptoms 
and the hospital visit was 15±2.11 (95% CI, 17.02-25.46) 
days (range 2-90 days). Two patients, who visited the 
hospitals 150 and 365 days after the onset of symptoms, 
respectively, were excluded from the study. Both of those 
patients, a 45-year-old housewife who had complaints 
for a year and a 78-year-old male who had complaints 
for 150 days, were living in the Gerede (Bolu, Turkey) 
district and both had LAPs in Level 2 zone in the 
neck. Both of those patients were found to have used an 
unknown type of antibiotic for an unknown period of 
time with no relief achieved in their symptoms.

Sixty (67.4%) of the patients received antibiotic 
treatments prior to hospital admission, while 3 (3.4%) 
had not. There was no information available for the 
antibiotic treatment for 26 (29.2%) of the patients. 
Of the 60 who received therapy, 40 (44.9%) used 
beta-lactam group antibiotics. The average period 
for receiving antibiotic treatment prior to hospital 
admission was 7±3.4 days (range 3-15 days). 
Information related to the treatment regime after 
hospital admission following tularemia diagnosis was 
available for 71 (79.8%) of the patients. Of all the 
patients treated with antibiotics, 60 (67.4%) had a 
double antibiotic regimen, nine (10.1%) had a single 
antibiotic regimen, and two (2.2%) had a triple 
antibiotic regimen. The double and triple regimens 
consisted of various combinations of tetracycline, 

 Present Absent Not recorded

Symptoms and Signs n % n % n %

Neck swelling 78 87.6 2 2.2 9 10.1
Sore throat 49 55.1 7 7.9 33 37.1
Fever 45 50.6 3 3.4 48 46.1
Cough 3 3.4 9 10.1 77 86.5
Other* 34 38.2 – – 55 61.8
Lymphadenopathy 74 83.1 – – 15 16.9
Tonsillopharyngitis  27 30.3 7 7.9 55 61.8
Suppuration of lymphadenopathy**  10 11.2 3 3.4 76 85.4
* Skin rash and conjunctivitis (n=9), chills and shivering (n=12), weakness and headache (n=8), anorexia (n=2), 
diarrhea (n=3); ** Suppuration of lymphadenopathies were spontaneous in eight patients, surgical in two patients.

Table 1
Symptoms and signs of tularemia patients (on hospital admission)

Figure 2. Distribution of tularemia cases by month.
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streptomycin, quinolone, gentamicin, and rifampicin. 
Among the most commonly used combinations were 
tetracycline-streptomycin and tetracycline-quinolone.

When the laboratory f indings of the 
patients were evaluated, the average white 
blood cell (WBC) count upon admission was 
9.1±2.5 109/L (min: 4.9-max: 14.90), sedimentation 
was 42.9±28.1 mm/hr (min: 3.0-max: 111), the 
median CRP was 18.2±4.7 mg/L (95% CI, 19.4-38.5), 
and the median neutrophil percent was 56.8±1.4 
109/L (95% CI, 55.1-60.9). The WBC count was 
within the normal limits in 55 patients (61.8%) and 
high in 34 patients (38.2%), while the CRP was high 
in 50 patients (56.2%) and within normal limits in 
19 (21.3%).

DISCUSSION

Tularemia became a major public health issue in 
Turkey once it appeared in Thrace, Marmara, and the 
Western Black Seas regions, followed by outbreaks, 
predominantly due to contaminated water, in other 
regions of the country.[10] There have been reported cases 
in Thrace since 1936. One thousand and eighty cases 
have been detected in Bursa, Çanakkale, and Susurluk 
regions since 1988.[11-13] The other cases were reported in 
Bilecik, Yalova, Samsun, Düzce, Ankara, Kastamonu, 
and Bartın provinces between 1998 and 2004. Twenty-
one cases were reported in Bilecik province in March 
1998, 34 in Samsun-Havza in December 1999, 22 
in Yalova in April 2000, 21 in Düzce in May 2000, 
27 in Sinop-Yeşilyurt village in October 2000, 61 in 
Zonguldak region between 2004 and 2005, and 21 
in Bolu-Gerede in 2001.[11,14,15] There were 188 cases 
reported, almost all of them in the oropharyngeal form, 
in Kocaeli-Gölcük between December 2004 and May 
2005.[5] Tularemia epidemics are primarily seen in the 
rural regions.[16] We detected a total of 89 cases in our 
study between 2009 and 2012, and the majority (69.7%) 
of them were residing in rural areas. The year 2010 
can be considered as an epidemic year with 68 patients 
seen. Increases followed by a continuous decline in the 
number of cases over the years are thought to be the 
result of effective treatment and containment strategies 
for the disease.

Tularemia is more commonly seen among farmers, 
veterinarians, herders, and hunters. In their study, 
Feldman et al.[17] listed the risks for transmission as 
cutting crops where contaminated carcasses lie in the 
summer, tick bites, or contact. Özdemir et al.,[18] in their 
study conducted in Düzce, stated the likely source of 
transmission as cleaning water supplies contaminated 
with creek water, which was contaminated with infected 

carcasses. All tularemia cases reported after 2000 in 
Turkey are reported to be connected to spring water.[5,10]

Çağlı et al.[19] reported the frequency of outbreaks 
peaking during November and December, whereas in 
another study conducted by Snowden et al.,[20] the peak 
period was between May and June. In our study, the 
2010 epidemic, with 68 patients, was seen peaking during 
December, January, February, and March. The most 
common cause of transmission was stated to be tick bites 
in the study by Snowden et al.,[20] with patients residing 
in rural regions, possibly explaining the peak period 
during May and June. The modes of transmission are 
likely related to the time of the year. Since occupational 
information was missing in some records of the study 
participants, and since there was no recorded information 
on the type and sources for drinking water and water for 
use, we were not be able to comment on the modes of 
transmission of the disease in our study. However, we 
found that the majority (69.7%) of our cases resided in 
rural regions, and the disease prevalence peaked during 
the winter months. Considering the literature data, it 
is reasonable to assume that the majority of our study 
subjects, who predominantly live in the rural regions, 
use spring water for drinking and daily use.[5,9,10,16] 

The lack of proper infrastructure, contact of rodents 
with water sources, and insufficient chlorination render 
the transmission via water easier. The transmission of 
tularemia by ticks in our study can be ruled out as we see 
cases predominantly appear in the winter months in our 
region. While the predominant mode of transmission is 
contact with infected animals and ticks worldwide, the 
lack of chlorinated drinking water and use of spring water 
for daily needs are thought to be major causes of disease 
transmission in Turkey.[10]

Because of the high virulence of F. tularensis and 
difficulty in culturing, diagnosis is based mainly on 
clinic picture and serological tests to detect antibodies in 
patients’ serum (micro-agglutination, tube agglutination 
or ELİSA). Antibodies against tularemia become 
detectable after two weeks in tularemia and reach 
highest level in 4-5 weeks. Micro-agglutination test is 
more sensitive than tube agglutination test. The test 
is accepted as positive when the serum titer ≥1:160 or 
fourfold increase in the serum titer in consecutive serum 
samples.[2,10,21]

The most common form of tularemia around the 
world is reported to be ulceroglandular, while we found 
that our study groups predominantly suffered from the 
oropharyngeal form.[9,21] Various studies have reported 
that the oropharyngeal form of tularemia presents with 
a sore throat, neck swelling, and high fever, and that 
those complaints occur 20-51 days prior to the hospital 
admission.[18,19,22,23] In our study, high fever was present 



15Korkmaz et al. A retrospective analysis of tularemia cases admitted to a tertiary care hospital

in 45 patients, LAP in 74 patients, and a sore throat 
in 49 patients. The median time between the onset of 
symptoms and the hospital admission was 15 days, which 
is shorter than the time period found in similar studies in 
the literature. There are important defects especially with 
regard symptoms and signs of the patients due to the lack 
of hospital records in our study.

The presence of LAP in the neck is a classical sign of 
the oropharyngeal form of tularemia. In two other studies, 
LAP was present in all of the cases most commonly on 
the left side and at Level 2.[5,19] Similarly, 74 (83.1%) of 
our patients had LAP with one-sided occurrence being 
the most common. Furthermore nine patients, among the 
ones who received a neck USG, had LAPs in Level 2. Of 
the 72 one-sided LAPs, 40 were left sided and 32 were 
right sided. Şencan et al.[24] also reported left sided LAPs 
as being more common in their study. In a study conducted 
in Japan, the researchers commented that the reason for 
the more common occurrence of left sided axillary and 
brachial LAPs could be patients using the right hand 
when cooking, holding the possibly infected animals with 
their left hands.[25] However, we think that the reasons 
for which LAPs occur on the left side more commonly 
seem to be more difficult to comment on. There are 
studies reporting the consumption of contaminated food 
and water as a source of transmission for oropharyngeal 
tularemia, and the inappropriate use of antibiotics (such 
as beta-lactam) causing the granulomatosis and caseation 
of cervical LAPs in the majority of patients.[14,26] Most 
of our patients had used antibiotics, and suppurative 
lymphadenitis was observed more frequently in the 
ones that used beta-lactam group agents. Therefore 
appropriate antibiotics must be prescribed by physicians 
in regions where tularemia is endemic, and the disease 
must be considered in differential diagnosis in patients 
presenting with high fever, sore throat, and neck 
swelling. When we consider the spectrum of signs and 
symptoms in tularemia, tularemia patients may refer 
to different departments therefore it is important to 
approach tularemia cases in a multidisciplinary manner. 
Early initiation of treatment for tularemia is important 
for successful results. Aminoglycosides, tetracycline, 
and quinolones are the antibiotics used in tularemia. 
The first choice of treatment are aminoglycosides and 
10-21 days of treatment period is proposed for all choices 
of antibiotics.[10] In our study we could not assess the use 
of antibiotics, because we could not obtain the data about 
the antibiotic treatment in all cases.

 The choice of routine laboratory examinations can vary 
in patients diagnosed with tularemia. Histopathological 
chronic granulomatous inflammation can be seen in the 
lymph nodes; however there may be no pathognomonic 
signs. The WBC count was found within normal limits 

in 52% of the patients in a study conducted by Çağlı 
et al.,[19] 50% by Snowden et al.,[20] 73% in Wilke[5] and 
26% by Ulu Kılıç et al.,[16] while in our study it was 
61%. There have been significant differences in the 
sedimentation and CRP rates in other studies. While 
Akıncı et al.[22] found high sedimentation in 26 cases 
(83%) and high CRP in 24 cases (75%), Ulu Kılıç et 
al.[16] found high sedimentation in 10 cases (66%) and 
high CRP in eight cases (53%). Wilke[5] on the other 
hand, found high sedimentation rates in varying degrees 
in all of their cases. We had high sedimentation rates 
(average 42.9 mm/hr.) in 72% of our patients and high 
CRP values in 56% of our patients.

We can conclude that there is no specific and easy-
to-use routine laboratory or radiological examination for 
the diagnosis of tularemia except the micro-agglutination 
test.

In conclusion, as in other parts of the world, tularemia 
is an important public health issue in Turkey because of 
its potential to cause epidemics from time to time. Apart 
from developing protocols for the diagnosis and treatment 
of the disease, joint plans must be created to support the 
development of preventative strategies.

Tularemia must be considered in differential diagnosis, 
especially in the patients presenting to the EDs with 
acute tonsillopharyngitis and neck swelling. Specific 
serological tests must be ordered for the diagnosis in 
endemic regions, and a multidisciplinary approach must 
be adopted for the diagnosis and treatment of tularemia 
patients.
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