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ABSTRACT

Background: Campylobacter infections are typically self-limited, but in cases with severe enteritis, immu-
no-compromised system and bacteremia, an appropriate antimicrobial treatment is demanding. Our study
aim was to determine the isolation rate of Campylobacter among patients with acute enteritis in the capital
of North Macedonia and its antimicrobial susceptibility.

Material and methods: A total number of 3820 patients clinically diagnosed as acute enteritis, were includ-
ed in the study. Stool samples were collected and Campylobacter was isolated and identified by classical
microbiological methods. Antimicrobial susceptibility of all isolates to Ceftriaxone, Amoxicillin-clavulonic
acid, Erythromycin, Ciprofloxacin, Tetracycline and Gentamicin was determined by disc-diffusion technique.
Additionally, minimal inhibitory concentrations of all Campylobacter isolates against erythromycin, cipro-
floxacin and tetracycline were determined by Epsilon gradient tests.

Results: Campylobacter species was isolated in 97 patients. Although the mean isolation rate of Campylobacter
spp. during the whole study period was 2.53%, a statistically significant increase was detected in 2016 and
2017, in comparison with the data from previous four years of the study. The isolation rate of Campylobacter
spp. didn’t reveal statistically significant difference between males and females (p > 0.05). 46.4 % of patients
with Campylobacter enteritis were children at the age under 15 years. Forty-three C. jejuni isolates were
susceptible to all six antibiotics, but the remaining 44 isolates revealed resistance to at least one antibiotic. C.
coli isolates were resistant to 3 antibiotics simultaneously. Two C. coli isolates only, were susceptible to all 6
antibiotics. 40.90% of C. jejuni and 50% of C. coli isolates were resistant to beta-lactams, fluoroquinolones
and tetracyclines, simultaneously.

Conclusion: The increase of the isolation rate of Campylobacter from patients with acute enteritis indicates
the need for permanent isolation and identification of Campylobacter from every clinically diagnosed patient,
as acute enteritis. Erythromicin is the most effective antibiotic for treatment of Campylobacter enteritis in
our patients. The high level of Campylobacter resistance to beta-lactams, fluoroquinolones and tetracyclines
requires more rational approach in the treatment of Campylobacter enteritis
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INTRODUCTION

Campylobacter is one of the most common
causes of bacterial enteritis in developed and devel-
oping countries. It is responsible for more than 500
million cases of diarrhea worldwide, every year [1].
The number of reported laboratory confirmed cases
of human campylobacteriosis in the USA and Euro-
pean Union was 13.02 and 50.28 per 100000 popu-
lation, respectively in 2011. However, many causes
left undiagnosed or unreported [2, 3]. Campylo-
bacter infections are typically self-limited, but in
cases with severe enteritis, immuno-compromised
system and bacteremia, an antimicrobial treatment
is demanding. In many developing countries, acute
enteritis due to Campylobacter species is treated
empirically with cephalosporines, macrolides and
fluoroquinolones [4]. But, the rate of Campylobac-
ter resistance to these drugs is increasing all around
the world, especially in developing countries.

The objective of this study was to determine
the isolation rate of Campylobacter among patients
with acute enteritis in the capital of North Macedo-
nia and its antimicrobial susceptibility.

MATERIAL AND METHODS

A cross-sectional study was conducted at the
Institute for Microbiology and parasitology, Medical
Faculty in Skopje, from May 2016 to August 2017.
In the study 3820 patients were included clinical-
ly diagnosed as acute enteritis, according to World
Health Organization (WHO) [5] at the age between
1 and 77 years. Stool samples were collected from
every patient and were inoculated on Skirrow’s se-
lective medium and incubated for 48 h at 420C in
a microaerophilic atmosphere. Campylobacter spp.
was identified by its typical growth, characteristic
micromorphology and positive oxidase reaction. Dif-
ferentiation of Campylobacter jejuni, Campylobac-
ter coli and Campylobacter lari was made according
the hippurat hydrolysis and indoxil acetate reactions.

Antimicrobial susceptibility testing of the iso-
lates was determined by disc-diffusion technique.
0.5 McFarland turbidity standard equivalent bac-
teria suspension was prepared and inoculated on
Muller-Hinton agar supplemented with 5% sheep
blood. Antimicrobial discs (Oxoid Ltd. Company,
UK) were applied at every single plate and they were
incubated at the same conditions as for the primary

isolation. For that purpose the following antimicro-
bials were used with their respective concentrations:
Ceftriaxone (CRO, 30pg), Amoxicillin-clavulonic
acid (AMC, 20ug/10ug), Erythromycin (ERY, 15
ng), Ciprofloxacin (CIP, 5 pg), Tetracycline (TET,
30 pg), Gentamicin (GEN, 10 pg). The length of the
zones of inhibition around the discs were measured
and interpreted on the bases of EUCAST interpretive
criteria [6]. Additionally, minimal inhibitory concen-
trations (MICs) of all Campylobacter isolates against
erythromycin, ciprofloxacin and tetracycline were
determined by Epsilon gradient tests (E-tests) with
their corresponding antimicrobial concentrations of
0.016-256, 0.002-32 and 0.016-256, respectively.
The antimicrobial concentration ranges of Campy-
lobacter jejuni (ATCC 700819) and E. coli (ATCC
25922) were used as control strains.

Chi-square and Fisher’s exact tests were used
for testing the differences between proportions, and
P value less than 0.05 was considered statistically
significant.

RESULTS

Campylobacter species was isolated in 97 out
of the total of 3820 patients with enteritis. Although
the mean isolation rate of Campylobacter spp. dur-
ing the whole period of the study was 2.53%, a sta-
tistically significant increase was detected in 2016
and 2017 in comparison with the data obtained in
the previous four years of the study. (Graph. 1)
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Graph 1. Isolation rates of Campylobacter in the period
Sfrom 2012 to 2017

85 out of 97 (87.63%) isolates were C. je-
Jjuni, 12/97 (12.37%) were C. coli but C. lari was
not detected. The isolation rate of Campylobacter
spp. was not statistically different between males
and females (p > 0.05). Campylobacter spp. was
most frequently isolated (46.4%) in children under
15 years of age. In the remaining three age-groups
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of patients: from 16 to 30 (19.6%), from 31 to 50
(17.5%) and above 50 years (16.5%), the isolation
rate was very similar and it was twice lower than in
children under 15.
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Graph 2. Distribution of Campylobacter isolates by pa-
tients age

Six antimicrobial agents were used for de-
tection of antimicrobial susceptibility by disk-dif-
fusion method in all 97 Campylobacter isolates.
52.57%, 35.05%, 32.99%, 18.55% and 8.24% of
Campylobacter isolates were resistant to ceftriax-

one, ciprofloxacin, tetracycline, amoxicillin-clavu-
lanic acid and gentamicin, respectively. None of the
isolates were resistant to erythromycin. The results
are summarized in Table 1.

Fourtythree C. jejuni isolates were suscepti-
ble to all six antimicrobial agents, but the remaining
44 isolates revealed resistance to at least one anti-
biotic. Ten out of twelve C. coli isolates revealed
resistance to at least 3 antibiotics and only two of
them were susceptible to all six antibiotics included
in the study (table 2).

Eighteen (40.88 %) and 23 (52.25 %) C. je-
Jjuni isolates were resistant to 2 and 3 antibiotics
simultaneously. Three (6.81%) C. jejuni isolates
were resistant to 1 antibiotic only. 7/10 (70 %) C.
coli isolates were resistant to 3 antibiotics simulta-
neously, but 1 (10 %) and 2 (20 %) C. coli isolates
were resistant to 4 and 5 antibiotics, respectively
(Table 2). Two C. coli isolates only, were suscepti-
ble to all 6 antibiotics. The last column of the table
presents the rates of antimicrobial resistance of 44
C. jejuni and 10 C. coli isolates which revealed re-
sistance to different number of antibiotics.

Table 1. Antimicrobial susceptibility of C. jejuni and C. coli isolates

Number of Campylobacter isolates % of resistant
Antimicrobial agents S R Campylobacter isolates
Ceftriaxone (Cro) 43/97 3/97 51/97 52.57
Ciprofloxacin (Cip) 63/97 34/97 35.05
Tetracycline (Tet) 65/97 32/97 32.99
Amoxicillin-clavulanic acid 77/97 2/97 18/97 18.55
(Amc)

Gentamicin (Gen) 89/97 8/97 8.24
Erythromycin (Ery) 97/97 / 0.0

Table 2. Antimicrobial resistance patterns of C. jejuni and C. coli isolates

No. of antibiotics to Rate of resistance
Campylobacter which isolates are Antibacterial resistance No. of
species resistant profile isolates
(%) Total No. and
(%)
C. jejuni 1 Cro 2 4.54 3(6.81)
Gen 1 2.27
Amc, Cro 7 15.90
Amc, Cip 1 2.27
C. jejuni 2 Cro, Cip 4 9.09 18 (40.88)
Cro, Tet 2 4.54
Cro, Gen 3 6.81
Gen, Tet 1 2.27
C. jejuni Cro, Amc, Tet 3 6.81
C. jejuni Cro, Amc, Cip 2 4.54 23 (52.25)
C. jejuni 3 Cro, Cip, Tet 18 40.90
C. coli Cro, Amc, Cip, 2 20.0
. coli ip, T .
C. coli Cro, Cip, Tet 5 50.0 7(700)
C. coli 4 Cro, Amc, Tet, Gen 1 10.0 1(10.0)
C. coli 5 Cro, Amc, Cip, Tet, Gen 2 20.0 2 (20.0)

Cro - Ceftriaxone, Cip - Ciprofloxacin, Tet - Tetracycline, Amc - Amoxicillin-clavulanic acid, Gen — Gentamicin
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18/44 (40.90%) of C. jejuni isolates were
resistant to beta-lactams, fluoroquinolones and tet-
racyclines, simultaneously. 9/44 (20.45%), 7/44
(15.90%) and 5/44 (11.36%), were resistant to be-
ta-lactams; beta-lactams with fluoroquinolones and
beta-lactams with tetracyclines, respectively. 3/44
(6.81%) of C. jejuni isolates were resistant to be-
ta-lactams and aminoglicosides. 1/44 (2.27%) of C.
Jejuni isolates revealed resistance to aminoglicosides
and tetracyclines, simultaneously and another isolate
was resistant to aminoglicosides only (table 3).

Table 3. Number and % of resistant C. jejuni isolates
to different groups of antibiotics

Antibiotic/s Number %
Beta-lactams 9/44 20.45
Beta-lactams and Fluoroquinolones 7/44 15.90
Beta-lactams, Fluoroquinolones and 18/44 40.90
Tetracyclines
Beta-lactams and Tetracyclines 5/44 11.36
Beta-lactams and Amynoglicosides 3/44 6.81
Amynoglicosides and Tetracyclines 1/44 2.27
Amynoglicosides 1/44 2.27

2/10(20.0%) C. coli isolates were resistant to
beta-lactams and fluoroquinolones, simultaneously.
The same number of isolates revealed simultaneous
resistance to beta-lactams, fluoroquinolones, tetra-
cyclines and aminoglycosides. 5/10 (50%) C.co-
li isolates were resistant to beta-lactams, fluoro-
quinolones and tetracyclines and one C. coli isolate
only, was simultaneously resistant to beta-lactams,
tetracyclines and aminoglycosides (table 4).

Number of isolates
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42 (95.42%), 25 (56.81%), 24 (54.54%) and
5/44 (11.36%) out of 44 C. jejuni isolates revealed
resistance to beta-lactams, fluoroquinolones, tetra-
cyclines and aminoglicosides respectively. 100%,
50%, 90%, 80% and 30% of C. coli isolates re-
vealed resistance to beta-lactams, fluoroquinolo-

nes, tetracyclines and aminoglicosides respectively
(table 5).

Table 5. Number (%) of resistant C. jejuni and C. coli
isolates to clinically important antibiotics

Groups of antibiotics C. jejuni C. coli
Beta-lactams 42/44 (95.42 %) 10/10 (100 %)
Fluoroquinolones 25 (56.80%) 9/10 (90 %)
Tetracyclines 24/44 (54.53%) 8/10 (80 %)
Amynoglicosides 5/44 (11.36 %) 3/10 (30 %)

Determination of minimal inhibitory
concentration (MIC) was performed in all
Campylobacter  isolates  for  erythromycin,
ciprofloxacin and tetracycline. Sixty three

(64.95%) out of 97 isolates were susceptible to
ciprofloxacin with MIC between 0.032 and 0.25
pg/ml, but 34 (35.05%) out of 97 isolates were
resistant to ciprofloxacin with MIC between 0.5
and > 32 pg/ml. Graph 3 presents inhibition zone
diameter distributions versus MIC values for
ciprofloxacin. Fourteen (41.17%), nine (26.47%)
and six (17.64%) out of the total 34 isolates of
Campylobacter revealed high level of resistance to
ciprofloxacin with MIC > 32 pg/ml, 16 ng/ml and 8
ug/ml, respectively. The inhibition zone diameters
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Graph 3. Susceptibility of 97 Campylobacter isolates to Ciprofloxacin

Table 4. Number and % of resistant C. coli isolates to
different groups of antibiotics

Antibiotic/s Number %
Beta-lactams and Fluoroquinolones 2/10 20
Beta-lactams, Fluoroquinolones and 5/10 50
Tetracyclines
Beta-lactams, Fluoroquinolones, 2/10 20
Tetracyclines and Amynoglicosides
Beta-lactams, Tetracyclines and 1/10 10
Amynoglicosides

for that isolates ranged between 6 and 14 mm.
The rest of five (14.7%) out of 34 Campylobacter
isolates revealed low resistance to ciprofloxacin
with MICs between 0.5 and 4 pg/ml and their
inhibition zone diameters were between 14 and 18
mm, except in one isolate with the inhibition zone
of 25 mm. (Graph 3.)
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Graph 4. Susceptibility of 97 Campylobacter isolates to Erythromycin

All investigated isolates of Campylobacter
revealed good susceptibility to Erythromycin with
MIC’s between 0.125 and 1 pg/ml and with the
inhibition zone diameters between 22 and 36 mm
(Graph 4.).
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Graph 5. Susceptibility of 97 Campylobacter isolates to Tetracycline

An antimicrobial susceptibility of 97 Cam-
pylobacter isolates to tetracycline is presented on
graph 5. Sixty five (67.02%) out of 97 isolates were
susceptible to tetracycline with MIC between 0.125
and 1.0 pg/ml, but 32 (36.08%) out of 97 isolates
were resistant to tetracycline, with MIC between
2.0 and 256 ug/ml. 15 (46.87%), 8 (25%) and 3
(9.37%) out of the total 32 isolates of Campylobac-
ter were highly resistant to tetracycline with MIC
256 pg/ml, 64 pg/ml and 32 pg/ml, respectively.
Their inhibition zone diameters were 6 and 9 mm
long. The rest of six (18.75%) out of 32 Campylo-
bacter isolates revealed low resistance to tetracy-
cline with MICs between 2 and 4 pg/ml and their
inhibition zone diameters were between 30 and 36
mm long.

29/34 (85.3%) and 26/32 (81.25%) of Cam-
pylobacter isolates revealed high level of resistance
to ciprofloxacin and tetracycline, respectively.

DISCUSSION

The isolation rate of Campylobacter spp. in
the last two years of the study increased for more
than 2 times in comparison with the isolation rate
during the previous four years. With the isolation
rate of 2.53 our results are comparable with the
results revealed in the reports from some Balkan
countries [7], but it is much lower than the isola-
tion rates in many European countries [8]. Several
factors such as consumer awareness, severity of a
disease and its surveillance by the clinicians, af-
fect the degree of isolation rate of Campylobacter
as a food borne pathogen. Since C. jejuni was
identified in 87.63% of patients with acute enteri-
tis caused by Campylobacter spp., it was detected
as the most prevalent Campylobacter species. C.
coli was identified in 12.3% patients and C. lari
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was not detected at all. This species distribution of
Campylobacter is similar with that existing in our
neighboring countries, as well as in many coun-
tries worldwide [7, 9]. This variation might be
attributed to demographic, geographic and study
period differences between these studies. It was
not found any statistically significant difference
in patient’s gender (p>0.05). Campylobacter iso-
lation rate was highest in children under 15 years
of age. In the remaining three groups of patients at
the age from 15 to 30, from 31 to 50 and above 50,
the isolation rate was very similar and more than
twice lower than in children up to 15 years. This
difference was statistically significant (p<0.05)
and these findings were in agreement with the
studies conducted on similar age groups in many
developing countries [10, 11].

Most cases of Campylobacter enteritis do
not require antimicrobial treatment, being clinical-
ly mild and self-limiting. However, a substantial
proportion of these infections require treatment.
Cephalosporines and fluoroquinolones are very
often empirically prescribed for diarrheal diseas-
es, because of the effectiveness against a big range
of enteropathogenic bacteria [12, 13]. Our results
revealed quite high resistance to ceftriaxone and
ciprofloxacin, which are in agreement with the re-
sults from some other studies [14-17]. The most
important reasons for this type of resistance is the
treatment of infections, other than gastroenteri-
tis, as well as their consummation in cases with
self-medication. Treatment of patients with cef-
triaxone might be very unreliable, because of the
high resistance to this agent, most often due to the
activity of beta lactamase enzyme. One third of C.
Jejuni isolates revealing resistance to ceftriaxone
were susceptible to amoxicillin-clavulanic acid.
These finding indicates beta lactamase mediated
resistance in C. jejuni isolates, which should be
investigated in the future. 29/44 (65.90%) of C. je-
juni isolates revealed high level of resistance (8 —
32 pg/ml) to ciprofloxacin. 26/32 (81.25%) resis-
tant C. jejuni isolates to tetracycline revealed high
level of resistance with MIC between 32 and 256
ug/ml. In many developed countries, resistance of
Campylobacter isolates to fluoroquinolones and
tetracyclines occurs, due to their use in food an-
imals and travel to developing countries [18, 19,
20], but similar data are still not known for our
country. The high level of resistance in C. jejuni
isolates to ceftriaxone, ciprofloxacin and tetracy-
cline, simultaneously indicates the probability for
a wide use or overuse of these antimicrobials in

human, as well as in veterinary medicine. Those
type of data are still not available in our country.

C. coli isolates revealed even higher re-
sistance to the six antibiotics tested in our study.
MIC values of all Campylobacter isolates for cip-
rofloxacin, erythromycin and tetracycline showed
very good correlation with their inhibition zone
diameters. There was no any discrepancy between
the results obtained with Epsilon test and disk dif-
fusion test, according to EUCAST recommenda-
tions. As shown in Graph 4. all isolates revealed
MIC and inhibition zone diameters for erythro-
mycin in the sensitive range. Regarding the lev-
el of resistance to ciprofloxacin and tetracycline
we obtained concerning results, because of the
high level of resistance to these two antibiotics.
This finding indicates the need for performing the
more rational prescribing of these antibiotics in
the treatment of Campylobacter enteritis as well
as other infections.

CONCLUSION

The increase of the isolation rate of Cam-
pylobacter from patients with acute enteritis indi-
cates the need for permanent isolation and identi-
fication of Campylobacter from every clinically
diagnosed patient as acute enteritis. Erythromicin
is the most effective antibiotic for treatment of
Campylobacter enteritis in our patients.

Since high percentage of Campylobacter
isolates in our study revealed resistance against
many of the clinically important groups of anti-
biotics (cephalosporines, fluoroquinolones, tetra-
cyclines), it is essential to perform susceptibility
testing on every single Campylobacter isolate.
The high level of Campylobacter resistance to
beta-lactams, fluoroquinolones and tetracyclines
require more rationale approach in the treatment
of Campylobacter enteritis.
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Pe3ume

AHTUMUKPOBHA YYBCTBUTEJIHOCT HA U30JIATUTE
HA CAMPYLOBACTER BO INTABHUOT I'PAJJl HA CEBEPHA MAKEJOHUJA

Enena TpajkoBcka-Joxurk’', Kupusn Muxajnos', Fopnana MupueBcka',
Mapko KoctroBekn', Anera Baaxkescka', Cuexana CrojkoBcka’

" MTHCTHTYT 32 MUKpOOMOJIOTHja U apa3uTosioruja, MenuunHcku dakynret, Yausep3uret ,,CB. Kupui u
Meroauj“, Cxomnje, PenmyOnnka CeBepna Makenonuja

? VHUBep3HUTEeTCKA KIMHKUKA 32 HHPEKTHBHU Oonectr 1 (peOputau coctojou, Crorje, Peryonuka CesepHa
Maxkenonuja

Boren: Nudekuuure co Campylobacter BooOnuaeHo ce caMo JIMMUATHPAYKH, HO BO OJPEIACHU CITy-
Yau co Telka popMa Ha EHTEPUTUC, KOMIIPOMHUTHPAH UMYHOJIOIIKH CHCTEM U OaKTepreMuja, moTpedeH e
COOJIBETEH aHTUMUKPOOeH TpeTrMmaH. [lenTa Ha Halara ctyuja Oellie 1a ce OIpeiu CTarKara Ha u3oJialuja
Ha coeute Ha Campylobacter xaj MaMeHTH CO aKyTE€H EHTEPUTHC BO TIIaBHUOT rpaj Ha CeBepHa Make-
JIOHWja U HUBHATa aHTUMHUKPOOHA OCETIIMBOCT.

Marepujaa u metonu: Bo ctynujara 6ea Bkiryuenu 3820 nanueHTH Kaj KOM KIMHHYKY Oelie Jujar-
HOCTULMPaH aKyTeH eHTepuTHc. M3onanujara u uaentudukanujata na Campylobacter 6Gemie HanpaBeHa
BO IIPUMEPOLH 071 (heriec co NpuMeHa Ha KITaCHYHUTE MUKPOOHOIONIKK METOAN. AHTUMHUKPOOHATa YyBCT-
BUTEITHOCT Oellle TeCTHpaHa Kaj cuTe MPUMEPOLHU CO IIOMOII Ha AUCK-AN(Yy3HCKaTa TEXHUKA, KOPUCTEjKU
I'Ml TUCKOBHTE 32 e(PTPHUAKCOH, aMOKCHLIMIIMH-KIIABYJIOHCKA KUCEIMHA, EPUTPOMHLINH, TUIPOQIOKCAIIHH,
TETPALMKIIMH U TEHTaMHUIMH. J[oTToTHNUTENHO, Kaj cuTe nzonatu Ha Campylobacter 6ea nciuTYBaHH MUHH-
MaJIHUTE MTHXUOUTOPHHU KOHLEHTPALWHU HA EPUTPOMULINH, IUITPOPIOKCALMH U TETPALUKIINH, KOPUCTEjKU
T'H €NICHJIOH-TECTOBUTE HA KOHLEHTPALUCKU IPATHEHT.

Pesyanraru: Campylobacter species 6eme uzonupan kaj 97 nanuent. Mako cpennara crarmka Ha
nzonauuja Ha Campylobacter spp. 3a Bpeme Ha LEIMOT NEpUOA Ha cTyaujara Oeme 2,53 %, craTUCTHYKU
3Ha4YaeH nopact oOerie 3adenexan Bo 2016 u 2017 ronuHa Bo criopeada co MOAaTOUTE O MPETXOAHUTE
yetupu rogunu. Crankara Ha u3onanuja Ha Campylobacter spp. He OKaka CTaTUCTUYKY 3Ha4YajHa Pa3jinKa
Mery maxure u xenure (p > 0,05). 46,4 % o naumeHTUTE CO CHTEpUTHC NIpeau3BuKan o Campylobacter
Oca neua Ha Bo3pacT nof 15 rogunu. Yernpuecer u Tpu u3oinar Ha C. jejuni Oea 4yBCTBUTEIIHU HA CUTE
LIecT aHTUOMOTHUIIM, HO ApyruTe 44 n3omaru nokakaa pe3sucTeHINja HajMaJIKy Ha €AeH aHTUONOTHK. W3-
onarute Ha C. coli 6ea UCTOBPEMEHO PE3UCTEHTHH Ha TpU aHTHOMOTHLM. EnnHcTBeHo nBa n3onaru Ha C.
coli moKaxkaa YyBCTBUTEIHOCT KOH cute mmecT antuonoruun. 40,9 % u 50 % on uzonarure Ha C. jejuni
u Ha C. coli, cooBETHO, TTOKaXkaa pe3UCTEHIIMja KOH OeTa-JaKTaMu, (pIyOpOKHHOIOHH U TETPALUKIMHN
HCTOBPEMEHO.

3axuryuok: [lopactoT Ha crankara Ha nzonanuja Ha Campylobacter ox TalMEHTH CO aKyTEeH €HTe-
pPHUTHC yKaXXyBa Ha rmoTpebara 3a mepMaHeHTHaA n3onanuja u uaeHTudukamyja va Campylobacter on cexoj
KITMHUYKY TWjarHOCTUIMPAH TAIFEHT CO aKyTeH eHTepUTHC. EpUTpOMUIIMHOT € HajeheKTUBHUOT aHTHOMOTHK
3a TpeTMaH Ha eHTepuTHC Tipean3Bukan ox Campylobacter xaj anpieHTHTE O HAIIaTa CTyaHja. BuCokoTOo
HUBO Ha pe3uctennyja Ha Campylobacter koH OeTa-nakramure, GIyopOKHHOIOHUTE U TETPAIMKIMHATE Oapa
MOPAIMOHAJICH MPUCTAI BO TPETMAHOT Ha aKyTHUOT eHTepUTUC Nipenu3Bukan on Campylobacter.

Kayunu 360opoBu: akyren enrepuruc, Campylobacter, aHTAMUKPOOHA 4yBCTBUTEITHOCT





