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UQK 615.33-616-008:314.4./076.5/-08
ERTA YOSHDAGI BOLALARDA ANTIBIOTIKKA BOG'LIQ DIAREYALARNING KLI
NIK KECHISHIDA FEKAL KALPROTEKTINING AHAMIYATINI O'RGANISH

Rabbimova Dilfuza Toshtemirovna’: https://orcid.org/0000-0003-0377-2359
Shavdirova Gulbonu Mansurovna?: https://orcid.org/0009-0007-3853-2585
E-mail: shavdirovagulbonu@gmail.com

Samargand Davlat Tibbiyot Universiteti O zbekiston, Samargand, Amir Temur ko cha 18 uy,
Tel:+9989662330841mail: sammi@sammi.uz

v" Rezyume

Magsad. Ushbu tadqiqotning magqsadi erta yoshdagi bolalarda antibiotik bilan bog‘liq
diareyaning(ABD) turli shakllarida fekal kalprotektin darajasini aniqlash, uni sog‘lom bolalar
ko‘rsatkichlari bilan solishtirish va kalprotektinning differensial-diagnostik marker sifatidagi
ahamiyatini baholashdir.
Material va metodlar. 2023-2025 yillarda Samarqand davlat tibbiyot universiteti va Samarqand ko ‘p
tarmoqli tibbiyot bolalar markazida olib borilgan tadgiqotga ABD bilan og‘rigan 1 oy—3 yoshli 120
bola va nazorat sifatida 20 sog‘lom bola jalb qilindi. Fekal kalprotektin darajasi ELISA usuli
yordamida aniglanib, guruhlararo statistik taggoslashlar yx? testi va p-giymatlar bilan baholandi.
Natijalar. Cldifficile (Cl+) bog‘liq diareya guruhida kalprotektin eng yuqori darajada qayd etildi
(393,65 = 39,23 mkg/g). Boshqa bakteriyalar chaqirgan ABD guruhida ko ‘rsatkich 195,45 + 24,49
mkg/g bo‘lib, Cl+ guruhidan pastroq (p:=0,0001), ammo normadan yugqori edi. Noinfeksion ABD
guruhida kalprotektin darajasi ancha past (85,2 £ 11,7 mkg/g), nazorat guruhida esa ko‘rsatkich
me’yor doirasida qoldi 31,6 + 3,82 mkg/g; p<0,001).
Xulosa. Fekal kalprotektin ichak yallig‘lanishini aks ettiruvchi sezgir marker bo‘lib, ABDning
infeksion va noinfeksion shakllarini ajratishda muhim ahamiyatga ega. Cl+ holatlarida yuqori
ko ‘rsatkichlar uning diagnostik qiymatini tasdiqlaydi.

Kalit so ‘zlar: antibiotik bilan bog ‘liq diareya, erta yoshdagi bolalar, Cl.difficile, fekal kalprotektin,
Klinik marker.

CLINICAL SIGNIFICANCE OF FECAL CALPROTECTIN IN ANTIBIOTIC-
ASSOCIATED DIARRHEA IN EARLY CHILDHOOD

Rabbimova Dilfuza Toshtemirovna: https://orcid.org/0000-0003-0377-2359
Shavdirova Gulbonu Mansurovna: https://orcid.org/0009-0007-3853-2585
E-mail: shavdirovagulbonu@gmail.com

Samarkand State Medical University, Uzbekistan, Samarkand city, Amir Temur street, 18.
Tel:+9989662330841 E-mail: sammi@sammi.uz

v" Resume

Obijective. To evaluate the clinical significance of fecal calprotectin in the course of antibiotic-
associated diarrhea (AAD) in early childhood, with a focus on distinguishing infectious and non-
infectious forms and assessing its role as a diagnostic marker.
Materials and Methods. A prospective study was conducted at the Samarkand State Medical
University and the Samarkand Multidisciplinary Pediatric Medical Center between 2023 and 2025.
A total of 140 children aged 1 month to 3 years with clinically confirmed AAD after antibacterial
therapy were included. Fecal calprotectin levels were determined using ELISA and compared across
groups: Clostridioides difficile-associated AAD (Cl+), AAD caused by other bacteria, non-infectious
AAD, and a healthy control group. Statistical analysis was performed using y’ tests, odds ratios (OR),
and p-values.
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Results. Fecal calprotectin levels were highest in the Cl+ group (393.65 + 39.23 ug/g), indicating
marked intestinal neutrophilic inflammation. Children with bacterial AAD due to other pathogens
had moderately elevated levels (195.45 + 24.49 ug/g; p:=0.0001 vs. Cl+), while the non-infectious
AAD group showed significantly lower values (85.2 + 11.7 ug/g; p-=0.0001 vs. Cl+). In healthy
controls, calprotectin remained within the normal range (31.6 = 3.82 ug/g; p<0.001 vs. all AAD
groups). No direct correlation was found between the severity of the underlying disease and AAD
severity, supporting the role of calprotectin as an independent  marker.
Conclusion. Fecal calprotectin is a sensitive and non-invasive biomarker of intestinal inflammation
in young children with AAD. It allows differentiation between infectious and non-infectious forms,
with the highest diagnostic value observed in Cl.difficile-associated cases. Incorporating fecal
calprotectin measurement into clinical practice may improve risk stratification and treatment
decisions in pediatric AAD.

Keywords: antibiotic-associated diarrhea, young children, Cl.difficile, fecal calprotectin, clinical
marker.
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v’ Pestome

Ilens. Ouenums Knunuueckoe 3nayenue (PeKanrbHOZO0 KAAbNPOMEKMUHA HPU AHMUOUOMUK-
accoyuuposanuvix ouapesax (AAJl) y oemeii pannezo eo3pacma u ezo poiv é oughghepenyuayuu
UHPEKYUOHHBIX U HEUHPEKUUORKBIX hopMm.

Mamepuanvt u memoovt. B 2023-2025 22. odcneoosanvt 140 doemeit 1 mec.—3 nem ¢ AA/],
603HUKWIEll NOCNe AHMUOAKMEPUANbHOU mepanuu. Ypoeenv (heKanbH020 KaabnpomeKmuna
onpeoensica memooom HDA. Buroenenwt cpynner: Cl.difficile (Clt), 6akmepuansnan AAJ (Opyzue
6030youmenu), neunpexyuonnas AA/ u 300poewiiit KOHMPO.I®.

Pezynomamor. Haubonvwuii ypoeensv xanvnpomexmuna evisenen npu Cl+ ¢popme (393,65 +
39,23 mxe/2). Ilpu b6axkmepuansvnoii AA/] nokazamenv ovi1 ymepenno noevtuien (195,45 = 24,49
MK2/2), npu HeuH@eKYuoHnoi — oocmosepno nuyice (85,2 = 11,7 mxe/2). B konmponwvnoii zpynne
3HAYEeHUA Ocmasanucy ¢ npeoenax nopmol (31,6 £ 3,82 mxe/z; p<0,001 onn eécex cpasnenuii).

3akniouenue. @DeKkanvHblii KATbNPOMEKMUH AGNAEMICA UYECHIGUMETbHbIM HEUHBA3ZUBHBIM
MapKépom Kuuieunozo eocnaienusn 'y oemeii ¢ AA/ u obradaem naubonvuieni OuazHoCmMUYECcKol
snauumocmoro npu Cl.difficile-accouuuposannvix gpopmax

Knwouesvie cnoea: anmuduomuk-accoyuupoeanHas ouapes, Oemu paAHHE20 603pacma,
Cl.difficile, hexanvuutii kanonpomexmun, KiunuuecKkuit Mapkeép.

Dolzaebligi

K alprotektin — ichakdagi yallig‘lanishning spetsifik markeri bo‘lib, kaltsiy bilan bog‘lovchi

ogsillar guruhiga kiradi, molekulyar massasi 36,5 kDa, bir yengil va ikki og‘ir polipeptid zanjirdan
tashkil topgan. U neytrofillardan ajralib chigadi, bakteriyostatik va fungitsid xususiyatlarga ega [21—
22].
Qonda, sinovial suyuqlikda, siydikda va najasda kalprotektin miqgdori yallig‘lanish va shikastlanish
faolligini aks ettiradi. Yallig‘lanish jarayonida uning konsentratsiyasi gonda 5-40 baravargacha oshadi
[23-24]. Ichakning yallig‘lanish kasalliklari bilan og‘rigan bemorlarda najasdagi kalprotektin darajasi
gondagi ko‘rsatkichdan ancha yugori bo‘ladi va uning konsentratsiyasi yo‘g‘on ichakdagi yallig*lanish
jarayoni faolligi bilan to‘g‘ridan-to‘g‘ri korrelyatsiya giladi. Bu esa yallig‘langan shilliq gavat orqali
neytrofillarning kuchaygan migratsiyasi bilan bog‘lig.
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Ichak infeksiyalari bilan kasallangan bemorlarda kalprotektin miqgdori najasda gisqga muddatli
yallig‘lanishga garshi davodan keyin ham yuqori bo‘lib qoladi va sog‘lomlarga qaraganda 5—7 baravar
oshiq bo‘ladi. Najasdagi kalprotektin darajasining ko‘tarilishi me’da-ichak traktining shilliq gavatidagi
yallig‘lanishni aks ettiradi va u faol yallig‘lanish jarayoni bilan kechuvchi barcha kasalliklarga xosdir
[26-27].

Sog‘lom 1 yoshdan katta bolalarda najasdagi kalprotektin miqdori 50 mkg/g dan kam bo‘ladi, biroq
yangi tug‘ilgan chaqaloglarda bu ko‘rsatkich 10 baravargacha yuqori bo‘lishi mumkin. Bu ichak shilliq
gavatining tuzilishi, turli antigenlarning o‘tishi va immun tizimning yetilmaganligi kabi anatomo-
fiziologik xususiyatlar bilan izohlanadi [28]. Ko‘pchilik hollarda najasdagi kalprotektin konsentratsiyasi
kasallik og‘irligi bilan korrelyatsiya qiladi, o‘rta og‘irlikdagi ichak infeksiyalarida esa bu ko‘rsatkich
yengil shakllarga nisbatan yuqoriroq bo‘ladi [29].
Kalprotektin proteolitik fermentlar ta’siriga barqaror bo‘lib, najas namunalarida xona haroratida 7
kungacha saqlanadi. Uni ELISA usuli bilan aniglash uchun atigi 50 mg material kifoya giladi [30].
Shunday qilib, kalprotektinni yetarlicha informativ bo‘lgan noinvaziv yallig‘lanish markeri sifatida
ko‘rish mumkin. U bolalarda turli ichak infeksiyalarining, jumladan, Cl. difficile chagirgan ABDning
differensial diagnostikasida qo‘llash uchun mosdir [31].

Tadgigot magsadi: Ushbu tadgigotning magsadi erta yoshdagi bolalarda antibiotik bilan bog‘liq
diareyaning(ABD) turli shakllarida fekal kalprotektin darajasini aniqlash, uni sog‘lom bolalar
ko‘rsatkichlari bilan solishtirish va kalprotektinning differensial-diagnostik marker sifatidagi
ahamiyatini baholashdir.

Material va metodlar
Tadgigotimiz 2023-2025 vyillarda olib borildi. Umumiy 140 nafar bola (antibiotik terapiyadan so'ng
diareya kuzatilgan 120 nafar bola va antibakterial terapiya olgan lekin diareya kuzatilmagan 20 nafar
bola-nazorat guruh) tekshiruvdan o‘tkazildi. ABD tashxisi klinik va laborator mezonlar asosida
tasdiglandi. Guruhlar quyidagicha ajratildi: Cl.difficile musbat bo’lgan(Cl+, n=62), boshga patogen
flora(n=23), noinfeksion ABD(n=35), va nazorat guruhi(n=20). Fekal kalprotektin ELISA usuli bilan
o‘Ichandi. Statistik tahlilda y2, p-qiymatlar va ishonch intervallari (95% CI) qo‘llanildi.

Natijalar va tahlillar
Tadqiqot natijalar shuni ko‘rsatdiki, Cl+ bog‘liq diareya guruhida kalprotektin eng yuqori darajada
qayd etildi (393,65 + 39,23 mkg/g). Boshqa bakteriyalar bilan bog‘liq guruhda bu ko‘rsatkich 195,45 +
24,49 mkg/g ni tashkil etdi (p:=0,0001, Cl+ bilan taqqoslaganda). Noinfeksion ABD guruhida esa
kalprotektin 85,2 = 11,7 mkg/g bo‘lib, Cl+ va bakterial guruhlardan sezilarli darajada past (p-=0,0001;
p+=0,0003). Nazorat guruhida kalprotektin me’yoriy darajada saqlanib qoldi (31,6 + 3,82 mkg/g;
p<0,001 barcha ABD guruhlari bilan tagqoslaganda).

Erta yoshdagi bolalarda ABD lar guruhlarida fekal kalprotektin darajalari Jadval Nel

Guruhlar n Kalprotektin P-giymat
(mkg/g + SE)
Cl.difficile (Cl+) 62 393,65 + 39,23 p1=0,0001* Shartli

patogen flora guruh
bilan taggoslanganda
Shartli patogen flora 23 195,45 + 24,49 p+=0,0003**
noinfektsion guruh
bilan taggoslanganda

Noinfektsion ABD 35 852 +11,7 p2=0,0001***Cl+bilan;
ps=0,0001*** nazorat
guruh bilan
Nazorat guruh 20 31,6 £3,82 ps=0,0001****Cl+

bilan taggoslanganda
Izoh: Jadvalda ko ‘rsatilganidek, Cl.difficile (Cl+) bilan bog ‘liq ABDIi bolalarda fekal kalprotektin
darajasi eng yuqori (393,65 + 39,23 mkg/g) bo ‘lib, bu ichak devorida kuchli yallig ‘lanish jarayonini
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ko ‘rsatadi. Boshga bakteriyalar sabab bo ‘lgan guruhda ko ‘rsatkich (795,45 + 24,49 mkg/g) me 'yoridan
yugori bo ‘Isa-da, Cl+ guruhidan sezilarli darajada past (p: = 0,0001). Noinfeksion ABDIi bolalarda
kalprotektin ancha past (85,2 + 11,7 mkg/g) bo‘lib, Cl+ (p- = 0,0001) va bakterial guruhdan (p, =
0,0003) farq qildi. Nazorat guruhida esa ko ‘rsatkich fiziologik me 'yor darajasida qoldi (37,6 + 3,82
mkg/g) va barcha ABD guruhlaridan sezilarli darajada farglanib turdi (ps = 0,0001).

Muhokama
Olingan natijalar fekal kalprotektinning ichak yallig‘lanishini aks ettiruvchi sezgir marker ekanini
ko‘rsatdi. Cl+ guruhida juda yuqori ko‘rsatkichlar qayd etilishi uning patogenlik va toksigenlik darajasi
bilan bog‘liq. Noinfeksion holatlarda ko‘rsatkichlar pastroq bo‘lib, yallig‘lanish jarayoni kuchsizroq
kechishini bildiradi. Shu sababli, kalprotektin turli shakldagi ABDni differensial tashxislashda samarali
marker sifatida qo‘llanilishi mumkin.

Xulosa
Fekal kalprotektin ichakdagi yallig‘lanish darajasini aks ettiruvchi sezgir marker hisoblanadi.
Cl+ bog‘lig ABDda ko‘rsatkich eng yuqori bo‘lib, differensial tashxisda diagnostik ahamiyatga ega.
Noinfeksion holatlarda kalprotektin pastroq bo‘lib, klinik simptomatika bilan mos keladi.
Kalprotektindan foydalanish ABD shakllarini stratifikatsiya gilish va davolash taktikasini tanlashda
muhimdir.
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	Jigarning exinokokkozi, ayniqsa endemik mintaqalarda jiddiy tibbiy muammodir. Mexanik sariqlik rivojlanishi bilan oʼt yoʼllariga kistaning kirib borishi kabi kasallikning asoratlari bemorlarning 10-30% uchraydi va kasallikning klinik kechishini sezila...
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	Kalit soʼzlar: jigar exinokokkozi, mexanik sariqlik, oʼt yoʼllariga kistaning yorilishi, sistobiliar oqmalar, endoskopiya, asoratlar.
	 Resume
	Hepatic echinococcosis is a serious medical issue, especially in endemic regions. Complications of the disease, such as cyst rupture into the bile ducts leading to the development of mechanical jaundice, occur in 10-30% of patients and significantly w...
	The relevance of the issue lies in the high frequency of complications and diagnostic challenges, which necessitates further improvement of treatment methods and the implementation of minimally invasive technologies.
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	хинококкоз печени представляет  собой  серьезную  медицинскую  проблему,  особенно  в
	регионах с высоким уровнем эндемичности заболевания. В последние годы все больше внимания уделяется осложненным формам эхинококкоза, таким как прорыв кист в желчные протоки, приводящий к развитию механической желтухи, а при затяжном его течении до ...
	Эхинококкоз печени, осложненный прорывом кисты в желчные пути, представляет серьезную угрозу жизни пациента и является значительной клинической проблемой из-за трудностей в своевременной диагностике и лечении. Согласно исследованию Мохамеда и соавт. (...
	Клинические проявления во многом зависят от характера поражений желчных путей. Наиболее серьезным осложнением при прорыве кисты в желчные протоки является холангит. Хирургическое лечение эхинококкоза, осложнённого развитием желчных свищей, представляе...
	Согласно данным Курбонова К. М. и соавт., клиническая картина у этих пациентов может варьироваться от тяжёлой формы с выраженной симптоматикой, связанной с механической желтухой. Она характеризуется тяжелым течением и возникает при прорыве содержимого...
	Существуют также стертые клинические формы, при которых цистобилиарный свищ образуется с сегментарными желчными протоками. В этих случаях полной обтурации не происходит, так как крупные дочерние пузыри и частицы хитиновой оболочки не могут проникнуть ...
	Наблюдались и лёгкие формы заболевания, которые обусловлены небольшим перфоративным отверстием и сохранностью хитиновой оболочки паразита. В этих случаях присутствует только перицистобилиарный свищ, который является наиболее распространённой формой ци...
	Патологоанатомически процесс формирования свища проходит три стадии: 1) эрозивная, 2) стадия разрыва и 3) полная фистула. По мере роста паразита происходит увеличение всех компонентов кисты, что приводит к повышению внутрикистозного давления и растяже...
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