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Summary

Tularemia is a zoonotic infection, and the causative agent is Francisella tularensis. A first-line ther-
apy for treating tularemia is aminoglycosides (streptomycin or, more commonly, gentamicin), and
treatment duration is typically 7 to 10 days, with longer courses for more severe cases.

We evaluated 11 patients retrospectively. Failure of the therapy was defined by persistent or recur-
rent fever, increased size or appearance of new lymphadenopathies and persistence of the consti-
tutional syndrome with elevation of the levels of the proteins associated with the acute phase of
infection.

We observed fluctuating size of lymph nodes of 4 patients who were on the 7" day of empirical
therapy. The therapy was switched to streptomycin alone and continued for 14 days. The other 7
patients, who had no complications, were on cefazolin and gentamycin therapy until the serologic
diagnosis. Then we evaluated them again and observed that none of their lymph nodes regressed.
We also switched their therapy to 14 days of streptomycin. After the 14 days on streptomycin ther-
apy, we observed all the lymph nodes had recovered or regressed. During a follow-up 3 weeks lat-
er, we observed that all their lymph nodes had regressed to the clinically non-significant dimen-
sions (<1 cm).

All patients were first treated with gentamicin, but were than given streptomycin after failure of gen-
tamicin. This treatment was successful in all patients. The results of our study suggest that strepto-
mycin is an effective choice of first-line treatment for pediatric oropharyngeal tularemia patients.
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BACKGROUND

Tularemia is a zoonotic infection. In humans the disease is
usually severe and occasionally fatal. The causative agent,
Francisella tularensis, is a Gram-negative, aerobic bacterium.
Currently, there are 4 recognized subspecies (tularensis,
holarctica, mediasiatica and novicida) [1]. Outbreaks of tu-
laremia have been observed in many regions of the world.
The highly virulent subspecies tularensis is restricted almost
completely to North America. In contrast, F. tularensis sub-
sp. holarctica, which causes a milder form of the disease,
is found in the entire northern hemisphere, especially in
Scandinavia, central Europe, Russia and Asia [2]. I tularensis
spreads through the bite of infected animals, direct con-
tact with infected tissue, or contaminated soil, inhalation of
aerosolized organisms, and ingestion of contaminated meat
or water [3]. In humans there are several tularemia syn-
dromes, mostly dependent on the route of entry of the bac-
terium. Ulceroglandular and glandular tularemia are usual-
ly acquired by a bite from an arthropod vector or handling
of infected animals. Oculoglandular tularemia occurs as a
result of a transfer of bacterium through the conjunctiva.
Oropharyngeal or gastrointestinal tularemia is acquired by
oral intake of contaminated food or water. Pulmonary tula-
remia appears after inhalation of bacteria. The most severe
form, typhoidal tularemia, has a less clear route of acquisition
[4-6]. Oropharyngeal infection is a common presentation
in Turkey and in other Eastern European countries, attribut-
ed to the consumption of contaminated water and food [7].

Antibiotic treatment is necessary for all forms, and for de-
cades therapy consisted of aminoglycosides and tetracy-
clines, or chloramphenicol in the early days. However, tet-
racycline or chloramphenicol therapy increases the risk of a
relapse. Moreover, the adverse effect of tetracycline in chil-
dren may be of concern [8,9].

Tularemia is less frequent among children compared to
adults, and pediatric cases are often misdiagnosed. We aimed
to describe the clinical characteristics and therapeutic op-
tions of 11 pediatric patients at our center who were diag-
nosed with tularemia.

MATERIAL AND METHODS

Eleven patients diagnosed with tularemia were evaluated ret-
rospectively. They were referred to Cumhuriyet University
Hospital, Turkey, from January 2009 through March 2010,
with persistent fever, sore throat, and massive swelling of the
cervical lymph nodes, despite at least 5 days’ therapy with
B-lactam/macrolide antibiotics for a pre-diagnosed upper
respiratory tract infection.

All patients with suspected tularemia were physically exam-
ined and by using a clinical history protocol the following
data were collected: symptoms, physical signs, and results
of laboratory tests. We obtained detailed information about
the site of infection, day of onset, water characteristics, eat-
ing of hunted animals, rodent bites or contacts, eating food
without appropriate cleaning and cooking, travel to an en-
demic region, insect bites, contact with animals, working in
poultry houses, and clinical symptoms. The sanitary condi-
tions and the water sources of these villages were examined
by the local office of the Ministry of Health.

Figure 1. Lymph node enlargement in a case of oropharyngeal
tularemia.

Blood specimens were obtained at admission to the hos-
pital from all 11 patients with suspected tularemia. Blood
specimens were transported immediately to the national
reference laboratories for tularemia testing. The microag-
glutination test was used for serological diagnosis. The sera
with antibody titers equal to or higher than 1,/160 were ac-
cepted as positive for F. tularensis in all cases. The diagno-
sis of tularemia was made with the positivity of antibodies
and compatible clinical findings [10,11]. Due to the high
virulence of F. tularensis, special precautions are necessary
for culturing. Since the recommended security level is not
currently available for isolation of F. tularensis in our labo-
ratory, blood cultures, throat smears, and lymph node as-
pirates were not studied in our center.

Failure of therapy was defined by the presence of 1 of the
following findings: persistent or recurrent fever, increased
size or appearance of new lymphadenopathies and persis-
tence of the constitutional syndrome with the elevation of
the levels of the proteins associated with the acute phase
of infection [12].

RESULTS

A total of 11 patients (4 females and 7 males) were diag-
nosed with tularemia. The mean age (Mean +SD) of the pa-
tients was 12.5+2.9 (8-17) years.

None of the patients had a previous clinical history of tu-
laremia. No patient had a history of tick bite or eating of
game (wild animal meat). However, all were living in ru-
ral regions and consuming non-chlorinated water. The
most important epidemiological finding was that poul-
try farm work was the most common livelihood in this re-
gion, and increased rodent activity around poultry hous-
es and villages had been reported by residents during the
previous year.

The most frequent symptoms were sore throat (82%) and
fever (82%). Lymphadenopathy (100%) and pharyngeal
hyperemia (82%) were the most frequent signs (Figure 1).
The lymphadenopathies were localized in the cervical re-
gion. Clinical characteristics, treatments, and outcomes for
the patients are shown in Table 1.
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Table 1. Clinical characteristics of patients.

No/age(y)/sex  Clinical form MA titre Symptoms Signs 0S-GT  LAP Drainage Outcome
Fever, Sore throat, ~ LAP, Pharynx hyperemia, B
112/M Oropharyngeal 171280 Swelling on the neck _ Tonsillopharyngitis 16 Recovered
Fever, Sore throat, LAP, Pharynx hyperemia
2/10/M Oropharyngeal 1/1280  Swellingontheneck, ~ 5 ynx yperemia, 14 - Recovered
. Tonsillopharyngitis
Myalgia
Fever, Sore throat, ~ LAP, Pharynx hyperemia,
3/13/F Oropharyngeal 1/640 Swelling on the neck _ Tonsillopharyngitis 14 + Recovered
Fever, Sore throat, ~ LAP, Pharynx hyperemia,
4/15/M Oropharyngeal 1/1280 swellingontheneck  Tonsillopharyniti 17 + Recovered
Fever, Sore throat, ~ LAP, Pharynx hyperemia,
5M17IM Oropharyngeal 1/1280 Swelling on theneck  Tonsillopharyngitis 15 + Recovered
6/14/F Oropharyngeal 1/320 Swelling on the neck LAP 18 - Recovered
Fever, Sore throat, ~ LAP, Pharynx hyperemia,
7/8/M Oropharyngeal 171280 Swelling on the neck _ Tonsillopharyngitis 12 + Recovered
Fever, Sore throat,  LAP, Pharynx hyperemia, B
8/17/F Oropharyngeal 1/1280 swellingontheneck  Tonsillopharynitis 14 Recovered
Fever, Sore throat, ~ LAP, Pharynx hyperemia, B
910M Oropharyngeal 1/640 Swellingon theneck  Tonsillopharyngitis B Recovered
Fever, Sore throat, ~ LAP, Pharynx hyperemia, B
10/12/M Oropharyngeal 1/1280 Swelling on the neck  Tonsillopharyngitis 13 Recovered
1/10/F Oropharyngeal 1/1280  Swelling on the neck LAP 12 - Recovered

F — female; M — male; MA — microagglutination; LAP — lymphadenopathy; 0S-GT — duration between onset of symptoms and starting of

gentamicin treatment (days).

The results from the patients’ laboratory tests were nor-
mal, except for an increase in the serum levels of eryth-
rocyte sedimentation rate, C-reactive protein and leuko-
cytosis. Serological diagnosis was made on the basis of the
following findings: the antibody titer against F. tularensis
was found to be 1/320 for 1 patient’s sera, 1/640 for 2 pa-
tients’ sera, and 1,/1280 for 8 patients’ sera. We didn’t per-
form a second test because all our patients’ antibody titers
were over 1/160. Serologic tests for salmonella, brucella,
toxoplasma, cytomegalovirus, Epstein-Barr virus, hepatitis
A/B/C, human immunodeficiency virus, and parvovirus B
were all negative. Purified protein derivative tests were all
negative. Aerobic and anaerobic blood culture, urine cul-
ture and throat swab culture were also all negative for all
the patients. Based on all these findings we diagnosed them
as having oropharyngeal tularemia.

Before the diagnosis of tularemia, 11 patients had been us-
ing Blactam/macrolide antibiotics, which were prescribed by
the local physician. After the hospitalization, we prescribed
cefazolin sodium (100 mg/kg/day, 3 doses) and gentamy-
cin (7.5 mg/kg/day, 3 doses) empirically. After the serolog-
ic confirmation of tularemia, we continued the therapy, us-
ing only gentamycin. The median of duration between onset
of symptoms and starting the gentamicin treatment was 14
(12-18) days (Table 1). We observed the fluctuating size of
the lymph nodes of the 4 patients who were on the 7" day
of empirical cefazolin and gentamycin therapy. Three of
these patients were boys, and their mean age was 13.3+3.9

(8-17 years). Their serum white blood count, sedimenta-
tion rate, and CRP levels increased at this time. The nodes
were surgically drained and then the therapy was switched
to streptomycin (30 mg/kg/day, 2 doses) alone and contin-
ued for 14 days. The other 7 patients who had no compli-
cations were on cefazolin and gentamycin therapy for 7-10
days until the serologic diagnosis was confirmed. After the
confirmation, we evaluated them again and observed that
none of their lymph nodes regressed. Three of them had
enlarged lymph nodes, and their serum white blood count,
sedimentation rate, and CRP levels were still at high levels,
so we also switched their therapy to 14 days of streptomycin.
After the 14 days on streptomycin therapy, we evaluated the
patients again, and we observed all the lymph nodes had re-
covered or regressed, and their laboratory parameters had
regressed to the normal limits. At that time, all the patients
were discharged. During a follow-up 3 weeks later, we ob-
served that all their lymph nodes had regressed to clinical-
ly non-significant dimensions (<1 cm). None of the patients
died, and all the patients recovered without complications.

DiscussIoN

The first documented tularemia epidemic, affecting 150 pa-
tients, occurred in1936 in the Trakya region of Turkey. This
was followed by other epidemics, and sporadic cases were
observed in different regions of Turkey [13-15]. Most of
the reported tularemia cases in Turkey in the last 20 years
have been oropharyngeal and related to the consumption
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of contaminated water [14-16]. No previous tularemia cases
were reported in the Sivas province, in the central Anatolia
region. These cases are the first tularemia cases reported
in Sivas, Turkey.

The key to successful treatment of tularemia is early diagno-
sis and initiation of appropriate antibiotic therapy. Because
F. tularensis infections are rare, no randomized studies have
compared either treatment regimens or duration of ther-
apy [17,18].

Aminoglycosides (streptomycin or, more commonly, gen-
tamicin) are first-line therapies. Treatment duration is typ-
ically 7 to 10 days, with longer courses for more severe cas-
es [18]. In the United States, where the highly virulent F.
tularensis subsp. Tularensis prevails, antibiotic treatment
with streptomycin or gentamicin for 7-14 days is the main
treatment employed [19]. A meta-analysis review of treat-
ed tularemia cases revealed that treatment with streptomy-
cin resulted in a 97% cure rate in 224 individuals treated
[8]. Successful in 86% (31/36) of treated cases, gentamicin
is considered to be an acceptable alternative to streptomy-
cin. In 6 individuals treated with another aminoglycoside,
tobramycin, only half were successfully treated, so tobramy-
cin is not recommended as an alternative [20].

Early diagnosis and application of the relevant treatment in
advance (within the first 3 weeks) is much more effective to
resolve the infection and prevent lymph node suppuration
[14]. In our series, the gentamicin treatment started within
3 weeks of the disease onset; however, it failed in all patients
and did not prevent lymph node suppuration. Eventually
surgical drainage was needed in 4 patients.

Several other antibiotics have been shown to have good ef-
ficacy in the treatment of tularemia and may be used as al-
ternatives if aminoglycosides are contraindicated or cannot
be tolerated [20]. Alternative antimicrobials with activity
against I tularensis include ciprofloxacin, imipenem-cilas-
tatin, doxycycline, and chloramphenicol [17,18].

In 1 study, tetracycline therapy was successful in 44 of 50
(88%) patients and resulted in no treatment failures, but
12% of individuals relapsed. Clinical relapses have been re-
ported after treatment with either tetracyclines or chloram-
phenicol [8]. Because recrudescence of tularemia has been
reported following discontinuation of therapy with the bac-
teriostatic antibiotics tetracycline and chloramphenicol —
these antibiotics should be continued for at least 14 days
[8]. But when alternatives exist, doxycycline should not be
used in children younger than 8 years because tetracyclines
are known to stain dental enamel [21].

Ciprofloxacin has not been approved in children younger
than 12 years because of possible cartilage damage [17],
but clinical experience using these safely in children is in-
creasing [22-24]. Evidence of the efficacy of fluoroquino-
lones in the treatment of tularemia is increasing. In a re-
view of 79 tularemia cases treated with fluoroquinolones
between 1966 and 2000, 86% of infected individuals were
successfully treated, and only 14% relapsed, failed therapy,
or had to discontinue treatment because of adverse effects
[25]. In a tularemia outbreak in Spain, ciprofloxacin had
the highest treatment success rate and the fewest adverse

events [26]. Ciprofloxacin has also been used to success-
fully treat a child who had failed gentamicin therapy [27].

Risi et al. [28] described a patient with ulceroglandular tu-
laremia who initially responded to therapy with gentamicin
but then clinically relapsed, so therapy was switched to cip-
rofloxacin for 28 days, and the patient was clinically cured.
Therefore gentamycine, as a member of the aminoglyco-
sides, is a drug of choice in the treatment of tularemia; how-
ever, alternative therapies are sometimes necessary.

If optimal therapy is not initiated within a few days of illness,
defervescence may be delayed, and suppuration may prog-
ress in spite of effective treatment [29]. Therapeutic failure
was observed for all of our patients after 10-days of genta-
mycin therapy, and fluctuating lymph nodes were seen at 4
of these patients. These findings led us to believe gentamy-
cin to be ineffective for tularemia therapy. The patients’ re-
covery after 14 days of streptomycin therapy, including the
regression of the lymphadenopathies and the laboratory
findings, caused us to change our therapy of choice to strep-
tomycin because of the loss of the signs and symptoms and
because the recovery of the lymph nodes without any suppu-
ration means the goal of the therapy was achieved [14,15].

CONCLUSIONS

In conclusion, oropharyngeal tularemia should be thought
of as an alternative diagnosis for tonsillopharyngitis patients
resistant to beta-lactam and macrolide antibiotics thera-
py. We recommend prior streptomycin therapy as an effec-
tive choice of treatment for pediatric oropharyngeal tula-
remia patients.
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