IIpunosu, Ong. 6uon. mex. nayku, MAHY, XXXIIL, 2, c. 143-155 (2011)
Contributions, Sec. Biol. Med. Sci., MASA, XXXII, 2, p. 143-155 (2011)
ISSN 0351-3254

VIK: 615.33

ORIGINAL ARTICLE

CLINICAL ROLE OF CEFIXIME
IN COMMUNITY-ACQUIRED INFECTIONS

Dreshaj Sh', Doda-Ejupi T', Tolaj IQ', Mustafa A*, Kabashi S%,
Shala N°, Geca Nj', Aliu A', Daka A5, Basha N°

Ilnfectious Diseases Clinic, Prishtina Medical Faculty, Kosovo
*Institute of Radiology, Prtishtina Medical Faculty, Kosovo
3Neurologic Clinic, Prishtina Medical Faculty, Kosovo
‘ENT Clinic, Prishtina Medical Faculty, Kosovo
5Dermatolovenerology Clinic, Prishtina Medical Faculty, Kosovo
Clinical Biochemistry Institute, Prishtina Medical Faculty, Kosovo

Abstract: Cefixime is an oral third generation cephalosporin, frequently used
in respiratory tract infections (RTI) in the pediatric population. However, in some pub-
lications cefixime has demonstrated poor efficacy against staphylococci and streptococci.

The aim: of this study was to evaluate the efficacy of cefixime in the treatment
of community-acquired infections in a country where parenteral third generation cepha-
losporins have been used for a long time.

The present study was designed to assess the clinical efficacy, bacteriological
eradication rates and tolerability of cefixime in children with community-acquired upper
RTI (URTI), lower RTI (LRTI) and uncomplicated urinary tract infections (UTI).

Materials and methods: The study was prospective, open, and included 89
patients, from 6 months to 28 years, of both sexes, with the diagnosis of community-
acquired URTI, LRTI and UTL

Results: The treatment with cefixime was successful in 30/30 (100%) patients
suffering from acute otitis media (AOM), in 10/12 (83.3%) with acute sinusitis, in 12/12
patients (100%) with pneumonia, in 31/35 (88.57) with uncomplicated UTI. The
antibiotic was well tolerated. In 10 days treatment we recorded one case (1.3%) with
acute gastroenteritis and two cases (2.6%) of maculopapular rash. Side-effects were
transient and disappeared after finishing therapy in all three of the cases.
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Conclusions: Community-acquired infections, such as AOM, LRTI and UTI,
caused by susceptible pathogens, can be treated with cefixime, as a good choice for a
successful clinical response.

Key words: cefixime, antimicrobial therapy, community-acquired infections.

Introduction

Cefixime was quickly established in the Western countries as a potent
broad-spectrum antibiotic with a variety of indications. A multinational, world-
wide study has confirmed the excellent efficacy of cefixime in children and
adults [1]. Some authors recommend cefixime as a first line antibiotic in com-
munity-acquired URTI [2]. In one study susceptibility surveillance of 267 iso-
lates of Streptococcus pneumonaie, 205 of Streptococcus pyogenes, 204 of
Hemophylus influenza, and 147 isolates of Moraxella catarrhalis showed good
sensitivity to cefixime and was recommended as the first line antibiotic for
community infection of URTI and LRTI. [3, 4]. Other studies present good
clinical efficacy of cefixime in URTI [5] and AOM [6], where community-
acquired infections present a very high resistance to macrolides and high sensi-
tivity to cefixime [7]. Also, cefixime had excellent success (92%) in the eradi-
cation of microorganisms and the side-effects which occurred were similar to
therapy with other cephalosporins [8]. Other studies demonstrate similar effi-
cacy in respiratory, urinary and community-acquired skin infections [9, 10].
Similarly, excellent efficacy of cefixime was found in adults with urinary tract
infections (UTI), with a clinical cure in 80 patients (94%), improvement in 4
(5%), and failure in 1 (1%) [11]. Cefixime also demonstrated very good micro-
biological efficacy in 2724 isolates (urinoculture) from patients with commu-
nity-acquired UTI, where all isolates were susceptible to cefixime, and the era-
dication rate was very high [12].

The global problem with antibiotic resistance, especially the growing
resistance to first-line antibiotic treatment for community-acquired infections,
has provoked many clinicians to experience other available oral antibiotics.
Cefixime was offered as an alternative [13, 14]. Some other clinicians use cefi-
xime in the prophylaxis of complicated UTI with good success [15].

However, in some publications cefixime has demonstrated poor effi-
cacy against staphylococcus and streptococci. Therefore, they recommend avoi-
ding it, if staphylococci or pneumococci cannot be ruled out [7].

The aim of this study was to evaluate the efficacy of cefixime in the
treatment of various community-acquired infections in a country where paren-
teral third generation cephalosporins have been used for a long time. The pre-
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sent study was designed to estimate the clinical cure, bacteriological eradication
rates and tolerability of Cefixime in children with URTI, LRTI and uncompli-
cated UTL.

Material and methods

The study was prospective, randomized, open, noncomparative and
included 89 patients, aged 6 months to 28 years, of both sexes, with a diagnosis
of community acquired URTI, LRTI and UTI were included in the study.

Inclusion Criteria:

Including criteria for patients with community-acquired infections were:

* a minimum of one acute infection treated with ceftriaxone parente-
rally and

= a confirmed diagnosis with clinical, biochemical and radiological
examinations.

The etiology was confirmed using swabs and culture from the patients.

Deep nasal and deep nasopharyngeal swabs were examined in patients
with acute sinusitis. If the isolation showed the same microorganisms in both
swabs, we used it as a real etiological agent.

In patients with AOM, the etiology was confirmed with the fluid from
the middle ear obtained by tympanocentesis, or swab from the external channel
if the membrane was perforated.

In patients with LRTI, the etiology was confirmed using a culture of
sputum.

In patients suffering from UTI, the etiology was confirmed using a three
times positive urine culture with more than 100.000 microorganisms per ml.
Patients with a history of hypersensitivity to ceftriaxone, cefpodoxime, cefixime
or any other cephalosporin were excluded from the study.

Study procedures. Patients fulfilling the inclusion criteria received
cefixime 8 mg/kg/day once per day for 10-14 days, without regard to meals.
Patients were evaluated on the 1st day, after 48h, after 72h, after 96h, and at the
end of therapy (on the 10th day).

Patients were considered to be compliant with the study medication if at
least 80% of study medications were taken according to the prescribed regimen.
Otherwise the patient was considered to be non-compliant.
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Evaluation visits. The physician examined the patient and recorded
adherence to therapy, any adverse drug reactions and the clinical response on
the following days:

Visit 0: Day 0, study admission visit; Visit 1: Day 2, mid-therapy visit;
Visit 2: Day 3;
Visit 3: Day 4 and, Visit 4: Day 10-14, end of therapy.

Symptoms of infection: fever was assessed at each visit. Patients were
also monitored for any complications.

Efficacy assessment. The main outcome measures were:

1. Bacteriological and clinical response of signs and symptoms of URTI,
LRTI and UTI, determined at end of therapy.

2. Physician Global evaluation of patient condition (using a 5-point scale):
1 = Excellent,

2 = Very Good,
3 = Good,

4 = Fair,

5 = Poor.

Clinical outcome was defined as follows: Clinical cure (defined as a
complete resolution of signs and symptoms); Improved (if clinical signs &
symptoms diminished, but did not completely resolve); Failure (if the signs and
symptoms worsened, persisted or reappeared).

Safety assessment. Patients were closely monitored for adverse clinical
events. The severity of clinically adverse events was categorized as: mild,
moderate, or severe.

The adverse reactions were classified as: probably drug—related, possibly
drug-related, not drug-related, or with an unknown relationship to the study drug.

Statistical analysis. Collected data were processed by the Sigma Stat
and Instat 2 computer program. Comparison of signs and symptoms of disease
before and after therapy was done by a paired t-test. The limit of significance
was set at p value < 0.05.

Results

Community-acquired infections in 89 patients of different ages and with
different diagnoses were treated during a period of 6 months in the University
Clinical Centre (UCC) in Prishtina, Kosovo. All isolates was susceptible to
cefixime.
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The cumulative data and laboratory analysis used for follow-up of the
patients that fulfilled the criteria for treatment are presented in Table 1. During
the treatment with cefixime we evaluated WBC, CRP and ESR. As presented in
Table 1, during the treatment with cefixime the total number of WBC decreased
within 72h, with a statistical significance (p > 0.05). The finding was similar for
the CRP value, with a statistical significance after 72h (p > 0.05). ESR, as the
parameter for evaluation of the efficacy of cefixime, did not present a statisti-
cally significant reduction comparing the value from the beginning and at the
end of treatment (p < 0.05). (Table 1)

Table 1
Cumulative data of patients treated with Cefixime
Nr. of | Mean WBC CRP ESR
patients | age Day0 Day2 Day3 Day0 Day2 Day3 | Day0 Day10
AOM 30 6.9 + 157+ [10.6+ |8.05+ |37.76+ [32.33+ |13.13+ |23.8+ 12.1+
3.87 2.69 2.8 1.89 21.9 17.7 5.7 15.2 5.79
A.cut(?. 12 157+ | 1519+ [12.85+ |82+ 1833+ | 12.6+ |[8.0% 20.58 + | 14.8
sinusitis 3.79 1.95 1.27 2.05 6.08 4.92 2.95 12.2 6.56
LRTI 12 774+ |17.66+ | 149+ 1059+ |53.5+ ([45.16+ (27.16+ |37.3+ |34.58+
4.84 2.9 242 1.43 26.88 9.85 6.29 20.5 11.37
UTI 35 462+ 1102 £ |8.04 £ [7.6 = 2354+ | 168+ |[109+ |27.51+ [1831=%
361|310 |2.58 151 9.05 |588 |453 177 |7.786

WBC — white blood count, CRP — C reactive protein, ESR — erythrocyte sedimentation rate

Success of Cefixime in treatment of AOM. In this group we selected 30
patients of both sexes with a mean age 6.9 (+ 3.8725 years). Of a total of 30
pts., 17 were male and 13 were female. The etiology was confirmed with a
microbiological culture from the fluid of the middle ear obtained with tym-
panocentesis or a swab from the external channel, if the membrane was perfo-
rated. Patients with a sterile culture were eliminated from the study. In 17
(56.66%) we isolated Streptococcus pneumonia, in 5 (16.67%), in 4 (13.33%)
Staph. aureus, in 2 (6.67%) Moraxella catarrhalis, in 2 (6.67%) E. Coli. The
etiological agents are presented in the Graph 1.

Using a five point scale, clinically cefixime was effective in treatment
of AOM in 92.4%. The clinical outcome of AOM treated with cefixime resulted
in a cure in 93.33%. (Graph 4.)
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Graph 1 — Etiology of AOM in patients treated with cefixime

Success of Cefixime in the treatment of Acute Sinusitis

In this group we selected 12, patients 50% male and 50% female, with
mean age 15.7 + 3.79 years. In 4 pts the acute infection affected one-side maxil-
lary sinus, in 2 pts — frontal sinus, and in another 2 pts pansinusitis was dete-
cted. Other patients had various combinations. Etiology was confirmed in 10
patients. In 4 patients we isolated Streptococcus pneumoniae, in 3 pts — Mora-
xella catarrhalis, in 2 pts — Staph. aureus, and in one patient we confirmed mixed
flora with Staph. aureus and Streptococcus pneumoniae. All isolates were sus-
ceptible in Cefixime (Graph 2). Clinically using a five-point scale cefixime was
effective in 83.33%. Clinical outcome of acute sinusitis treated with cefixime
resulted with cure in 66.67% and failed in 0.12%. (Graph 4.)
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Graph 2 — Etiology of acute sinusitis in our patients
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Success of Cefixime in the treatment of LRTI

In this group we selected 12 patients, 6 male and 6 female, with mean
age 7.74 + 4.84 years. The etiological agent was confirmed in 5 of them from
the culture of sputum: in four of them Streptococcus pneumoniae was isolated
from sputum, and in one Haemophilus influenzae. Radiological changes were
detected as typically pneumonia in 5 pts and as bronchopneumonia, in 7 pts.
Using a five-point scale, in patients with LRTI cefixime showed excellent and
very good success in 10/12 patients. (83.33%). The efficacy of cefixime in the
clinical outcome of these patients showed very good results in 10/12 (83.33%)),
without fail. (Graph 4)

Success of Cefixime in the treatment of uncomplicated UTI

35 patients with acute urinary tract infection were included in this
group. 19 patients (54.28%) were male and 16 (45.61%) were female with a
mean age of 4.62 + 3.61 years. E. coli was the most frequent pathogen, isolated
in 48.6% of pts with UTI, and Proteus spp. in 20%. In 11.4% mixed flora was
isolated (Graph 3). Using a five-point scale, in UTI, cefixime showed very good
efficacy in 29/35 (83.6%). (Tables 2, and 3, Graphs 4, and 5). In 4/35 (11.43%),
cefixime was not effective.
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Graph 3 — Etiology of UTI in our patients

In general, using a five-point scale cefixime showed excellent and very
good clinical success in 86.52% of the various community-acquired infections.
The evaluation of cefixime through clinical outcome was impressive, resulting
in 82.02% clinical cure. (Graph 5)
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Table 2

Physicians’ global evaluation of patient condition
at end of treatment (using 5-point scale)

AOM Acute LRTI (%) UTI (%) General
(%) sinusitis (%) (%)
Excellent | 30(83.33) | 12(58.34) | 12(66.67) | 35(71.43) 89 (73.034)
Very good | 30 (10.0) 12 (16.67) | 12 (16.67) | 35(11.42) 89 (13.48)
Good 30 (6.67) 12 (8.33) 12 (16.67) | 35(5.71) 89 (7.86)
Fair 0 12 (8.33) 0 35(5.71) 89 (3.37)
Poor 0 12 (8.33) 0 35(5.71) 89 (3.37)
Total 30 (100%) | 12(100.0) | 12(100%) | 35 (100.0%) | 89 (100.0)
90 + o AOM
80 4 B Acute sinusitis
70 O LRTI
60 -| ouT
m General
50 |
40 |
30 |
20 |
10 1
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Excellent Very good Good Fair Poor
Graph 4 — Physicians’ global evaluation of patients treated with cefixime
at the end of treatment (using 5-point scale)
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Graph 5 — Clinical outcome of patients treated with cefixime
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Table 3

Clinical outcome of patients treated with cefixime

AOM | op | Acute | o | TRTI | % UTI % | General | %
Nr sinusitis

Clinical 130 28) | 93.33 [12(8) | 66.66 |12(10) | 8333 |3527) | 77.14 |89 (73) | 82.02
cure

Tmproved |30 (2) 6.66 |12(3) | 3333 |12(2) | 16.66 |35(4) 114 |89 (1) | 12.35
Failure |30 (0) 0.00 |12 (1) 0.12 |12 (0) 0.00 |35(d) 114 |89 (5) 56
Total 30 100.00 |12 100.00 | 12 100.00 |35 100.00 |89 (89) | 100.0

Cefixime presented very good activity in the elimination of the isolated
microorganisms. Streptococcus pneumonia was eliminated in 27/29 (93.1%), Mora-
xella catarrhalis in 100%, E. Coli, Klebsiella and Proteus in 32/35 (93%). The
efficacy of cefixime in the elimination of Staph. Aureus in RTI was 82.02% and in
UTI 33.33%. Through the clinical outcome, the general success with a clinical cure
was 82.02% of respiratory tract and 33.33% from UTIL. In total, cefixime was a well
tolerated and safe drug with general side effects evidenced in 3.48% (3 pts), where
severe reactions was not evidenced. The moderate and mild reactions did not
require the discontinuation of therapy with cefixime. (Table 4)

Table 4

Safety assessment of patients treated with cefixime

Side-effects General %

Mild 89 (2) 2.25

Moderate 89 (1) 1.23

Severe 89 (0) 0.0

Total 89 (3) 3.48
Discussion

Cefixime has been used for more than ten years throughout the world,
with various efficacies. Pathogens causing community-acquired infections in
the global population have started to develop resistance to the standard first-line
recommended antibiotics. There are some publications that recommend changes
in the first-line empirical therapy because of the growing rate of antibiotic resi-
stance, and nowadays in some countries cefixime is becoming the first line
antibiotic for treatment of URTI, LRTI, UTI [1, 5, 6, 13, 14,17].

The aim of this study was to define the efficacy of the oral third gene-
rations in the treatment of the most frequent infections diagnosed in general pra-
ctice. Parenteral third generation cephalosporin-ceftriaxone is widely used in
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Kosovo. Recently, the growing rate of antibiotic resistance to the most frequently
used parenteral third generation cephalosporin in community-acquired infections was
noticed in Kosovo. This study was designed to evaluate the efficacy of oral third
generation cephalosporin-cefixime given as a single dose to outpatients with a con-
firmed community-acquired infection. Patients included in the study had been
treated with cetriaxone or other antibiotics before the prescription of cefixime. In
the study, we evaluated the ESR (erytrocites sedimentation rate), WBC (white blood
cells), CRP (C-reactive protein), then the clinical outcome, the efficacy and the side
effects of cefixime in the treatment of community-acquired infections and also the
eradication of isolated bacteria. Results showed the best efficacy of cefixime in
patients suffering from AOM and LRTI, with a cure in 93.3% and 83.33% respe-
ctively. Other authors have also presented similar results worlwide [13, 15, 17]. For
sinusitis and uncomplicated UTI the rate of cure was 66.67% and 77.14% respecti-
vely. Similar results have been found by other authors where cefixime was recom-
mended as the first line of antibiotic for treatment of UTI, partially in childhood, but
not for acute sinusitis [1, 7, 12]. In our study, cefixime was prescribed in patients
with reccurent UTI, who had previously been treated with several antibiotics. The
gender structure of our patients presented a similar incidence of infection in both
sexes. The aim of our study was not to analyse the prevalence of UTI in a large
community group, but only to present the patients with recurrent UTI that we treated.

The results of the efficacy of cefixime in patients with URTI caused by
Streptococus pneumoniae were 27/29 (93.1%), but in patients where the isolation
of Streptococcus pneumoniae was combined with Staphylococcus aureus, cefixime
failed in treatment. Cefixime has an excellent activity against Moraxella catarrha-
lis, 4/4 (100%). Cefixime in infections caused by Staph. aureus was effective in 2/3
cases (66.67%). This antibiotic will not be recommended for the treatment of infe-
ctions caused by Staph. aureus. Cefixime was effective in 31/35 (88.57%) of pati-
ents with uncomplicated UTI, in infections caused by susceptible pathogens such as
E. coli, Proteus spp and Klebsiella. In patients with UTI caused by S. aureus, cefi-
xime failed in the eradication of the specified pathogen in 66.67% of the cases. The
effectiveness of the treatment with cefixime in community-acquired infections was
evaluated with biochemical tests and improvement was noticed in a short period:
WBC were normalized after 72h, CRP clearly decreased in the first 72h, with signi-
ficance after 96h (p > 0.001), while CRP was completely normalized after 7 days.
Radiological improvements in patients with sinusitis and pneumonia were docu-
mented after 10 days.

The drug was well tolerated. In 10-days treatment we recorded one case
(1.3%) of acute gastroenteritis, and maculopapular rash in two cases (2.6%).
The side-effects were transient, without the need to discontinue the therapy and
they disappeared after finishing the therapy.

From these results we conclude that cefixime proves good efficiency in
patients with community-acquired infections suffering from AOM, LRTI and in
UTL In cases of acute infections where Staphylococcus aureus is a suspected
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pathogen, cefixime is not recommended as a therapy and needs to be replaced
with another antibiotic, according to susceptibility at the antibiogram. Cefixime
was well tolerated and there was no need of therapy discontinuation. Our study
showed excellent compliance from the patients and parents to the protocol of
cefixime in the treatment of AOM, LRTI, and UTI.
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Pesume

KJIMHUYKA YJIOTA HA HE®OUKCUM KAJ NTHOEKIINU
CTEKHATH BO 3AEJJHUIIA

Npemaj II1.", Toga-Ejynu T.!, Tonaj K.H. !, Mycrada A.*, Kaéaumn C.2,
Ilapa H.2, Tena Ib., Ay Al Jlaka AS, Byauma-Bbama H.°

! Ungpexitivena knunuxa, Meouyuncku gpaxynitieiti, Ipuwitiuna, Kocogo
? Uncitiuitiyiti 3a paduonozuja, Meduyunciu ¢axynitieit, Hpuwitiuna, Kocoso
? Knunuka 3a nesponozuja, Meouyuncku ¢paxyaitieisi, Ipuwitiuna, Kocogo
* OPJI knunuxa, Meduyuncru gaxynitiedds, Hpuwitiuna, Kocoso
’ Jlepmaitoseneponouixa knunurka, Meouyuncku ¢axyniveiu, Ipuwitiuna, Kocoso
% Uncituitiy 3a knunuuxa ouoxemuja, Meduyuncrku gaxynitieit, Hpuwitiuna, Kocoso

AtncrtpaxkT: Bogeo: llepukcum e opaineH nehalloCopuH o/ TpeTaTa reHepa-
nuja, 4ecto ynorpebyBaH npu mH(peKuun Ha pecrupaTopHuoT tpakt (PTU) Bo memu-
jarpuckara nomynamuja. Ho, mocrtojaT u pesyirari, 00jaBeHH BO HEKOJIKY CTY/IHH, Kajie
ITO He(PUKCUMOT HMa ciiaba eUKACHOCT MPOTHB CTAQHIOKOKH U CTPEIITOKOKH.
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I]en: Ctynujata nmarie 3a Iel ia ce MPOIeHH epUKacHOCTa Ha OPaIHUOT Tpe-
TOTCHEPALIICKY LIE(aTOCIIOPUH-IIEPUKCUM BO TPETMAHOT Ha HH()EKIUHTE CTEKHATH BO
3ae[HUINA, BO ApXaBa KaJe LITO JOJIro BpeMe ce ymoTpeOyBaaT HapeHTepaHy Hedano-
CIIOpHHU OJ] TpeTaTa reHeparyja.

OsBaa cTynuja € qU3ajHUpaHa co Iel Ja ja IpHKaxe KIMHUYKaTa epUKacHOCT,
CTanKaTa Ha GaKTepHOJIOIIKAaTa epajuKaluja U TOJIepaHTHOCTa Ha LeduKkcuM Kaj rena
CO CTEKHATH F'OPHU U JI0NHU pecrupaTopHu uHpexnuu (PTH) n HeKOMIUIUIUPAaHH ypH-
Hapau uHdpexkuuu (YTH).

Mainepujanu u meitioou: CTyaujata e npoCIeKTHBHA, OTBOPEHA U BO Hea Oea
BKIy4eHH 89 manueHTH (Ha BO3pacT o 6 Mmecenu 10 28 roauHM) oj odara mona, co
JUjarHo3a 3a HHPEKIuH cTekHaTH Bo 3aeauuiiata (PTU u YTN).

Pesynitiaitiu: Tepanujata co nedukcum Oeme ycrentHa xaj 30/30 (100%) ox
ManUeHTHTe co akyTeH otutuc Menua (AOM), xaj 10/12 (83,3%) co akyTeH CHHY3HUTHC,
kaj 12/12 naumentu (100%) co nueBmoHwuja, kaj 31/35 (88,57%) co HekoMIUIUIIpaHU
YTH. Jlexor Geme noOpo TonepupaH. 3a Bpeme Ha 10-THEBHHOT TpEeTMaH PErUCTPH-
paBme enieH cinydaj (1,3%) co akyTeH racTpoeHTepUTHC U ABa ciy4aja (2,6%) co Maky-
nonarmynapHa ersema. Kaj cure Tpu ciaydau, HecakaHute eektu Oea Onaru, TpaH3u-
TOpPHH M HCYE3HAa MO 3aBPIIyBakETO HA TepaIyjara.

3axnyyok: CtynujaTa nmokaxa Jexka 1e(puKCUMOT MpeTcTaByBa 100ap u30op BO
TPETMAHOT Ha NMAlMCHTH O MH(EKIMU CTeKHATH BO 3ae[HMIA, NAllIEHTH KOU CTpaaaat
OJl aKyTe€H OTHTUC MEJHa, AOJIHH PECIUPaTOPHU WH(PEKUUH U HEKOMIUIUIHPAHU ypH-
HapHU UHQEKIHH.

Kiyunu 360poBu: nedukcum, aHTUIMUKPOOHa Tepanuja, HH()EKIHUK CTEKHATH BO 3aC/IHHIIA.
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