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KOMBUHALMA OT CEPYMHU BUOMAPKEPU 3A AMATHO3A HA OCTbP ANEHAUUNT
MPU AELIA [BULGARIAN]

PE3HOME

YBog: Npu geua mpaguyuoHHUMe 6uoMapkepu 3a ocmbvp aneHguuum, kamo 6pol Ha beaume
kpvBHU kanemku (WBC) u C-peakmuBHusa npomeuH (CRP), ocmaBam wupoko u3noa3BaHu .
Apyau Bv3nanumenHu Mapkepu, kamo kaanpomekmuH, npokaAuumoHuUH u Bb3naAnumeAHu
uumokuHu / IL-6 u TNF-a /ce uzcaegBam 3a poasma um B guazHocmukama u npo2Ho3ama Ha
me)kecmma, 0co6eHo npu yCAOXKHEHH aneHguuum u geMoOHCMpupam NbAHOMO My pa3geAsiHe
mMeXgy epynume c aneHguuum u kKoHmpoAume.

Mamepuaa u memogu: B moBa npocnekmuBHo egHoueHmpoBo koxopmHo npoyuBaHe IL-6,
npokaauyumoHuH u depumuH B cepyma ce aHaau3zupam npegonepamuBHo. Aeua Ha Bb3pacm
go 18 2oguHu ca pa3geAneHu B mpu 2pynu: A, B u Ctr. U3cnegBa ce kombuHupaHus
guazHoCmuuyeH MogeA Ha uHmepaeBkuH-6, npokaauumoHuH u depumuH 3a ocmbp
HeyCAOXKHEH aneHguuum, oCmMbp YCAOXKHEH aneHguuum u koHmpoaHa 2pyna. PymuHHa
obpazHa guazHocmuka. MpegckazBawume cmouHocmu Ha 6Buomapkepume ca OugHeHU upe3
ROC xapakmepucmuku.

Pegyamamu: 06w, 152 geua 3a nocanegHume 5 2oguHu ca BkaloueHu, BkalouumeaHo AcA (n =
54), AUA (n = 40) u Ctr (n = 58). Cv3gageH e guazHocmuuyeH MogeAa, noka3Baw, ue
koMbuHupaHusm ™mogen AA cpewy Ctr gocmuza uyBcmBumenHocm om 90,3%,
cneyudpuuHocm om 90,8% u naow, nog kpuBama om 0,86 (p < 0,001). KombuHupaHussm
guazHocmuueH Mogen AcA cpewy AuA gocmuzHa uyyBcmBumenHocm om  60%,
cneuuduuHocm om 70%.

3akaloueHue: KombuHupaHussm guazHOCMuueH MogeA Ha cepyMHU d¢akmopu B8 cnewHomo
omgeneHue MoXe ga ocuzypu HOB nogxog 3a gudepeHuupaHe mexkgy AcA, AuA u gpyau
npuyuHu 3a kopemHa 6oaka.

KARQYOBU AYMUA
aneHguuum, geua, 6uomapkepu

YBOA

Pa3zpaHuuaBaHemo Ha dopMume Ha aneHguuum npu geua owe B Hauanomo Ha 3abonsBaHemo
e om nopBocmeneHHO 3HauYeHue, 32 ga Ce 0Cu2ypu NOgxogsaw,o AeYeHuUe U ga ce uzbezHam
cepuo3Hu HeXeAaHu nocaeguuu-nepdopauyua Ha aneHgukca uau cencuc. Aeuama c
uHdekmupaH aneHgukc umam HegudepeHuupaHu onaakBaHus, koemo 3ampygHsiBa
kAuHuuucmume ga nomBopgsam emuoAozusma Ha cuMnmomume, koemo mo)ke ga goBege go
omAo)keHa uAu nponycHama guazHo3a.

KAauHuuHu nponycku oz2paHuvyaBam mouyHama gua2HO3a U npOo2HO3upaHemo Ha
3abonsBaHemo. CucmemMume, u3noA3BaHu 3a guazHocmuuyupaHe, BkalouBam usnocmHo
kauHu4yHO oueHaBaHe, AabopamopHuU u3zcAaegBaHus u o6pa3Ha guazHocmuka. Beaka npouegypa
uma cBoume npegumcmBa u Hegocmambuu, a ugeaaHama guazHOCMUUYHa MemogoAo2usi
ocmaBa HescHal(l, 2, 3). OueHkama Ha obuuatiHo u3noA3BaHu buomapkepu kamo AeBkouumu
(WBC), 6pol Heympoduau u CRP moke ga 6bge noayuveHa upe3 kpoBHu u3caegBaHus, HO
nopagu HecmaHgapmHama uyBcmBumeaHocm u cneyuduyHocm, me3u buomapkepu He ca
ugkalouumenHo HageXXgHuU 3a guagHOCMUUHU UeAu (4, 5).

Cv3gageHu ca Hsakonko kauHuuHu ckaau 3a guazHocmuuyHomo B3aumogelicmBue: ckana Ha
AnBapago, npoBokamuBHa peakuusi Ha Bb3nanumeneH aneHgukc, kankynamop Ha pucka om
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aneHguuum npu geua u ckana 3a aneHguuum npu geua. Te3u ckaau 3aBucsm om MHoXkecmBo
kAuHuuyHU nposiBu- 2ageHe, noBpbwaHe, xunepmepmusi, kopemHa 6onka, 6polu Ha
AeBkouumume u HuBo Ha CRP. Apyau Bv3nanumenHu mapkepu, kamo kaanpomekmuH,
npokaAuumoHuUH u Bv3naaumeaHu uumokuHu / IL-6 u TNF-a /ce u3zcaegBam 3a poasama um B
guazHocmukama u npozHo3ama Ha meXkecmma, ocobeHo npu ycAoXkHEeH aneHguuum u
geMoHCcmpupam NbAHOMO pa3geAsiHe MeXkgy 2pynume ¢ aneHguuum u koHmpoaume (6).

MATEPUAA N METOAU
MNMpoyuBaHemo e npoBegeHo cvc 152 geua, AekyBaHu ¢ ocmpume u ycAokHEHU GopMu Ha
aneHguuum B KauHukama no Aemcka xupypausa Ha YMBAA — Cmapa 3azopa 3a nepuoga 2020
2.-cenmemBpu 2025 e.
AHaAu3upaHu ca AumMepamypHUme U3MOYHUUU 3a guazHOCmuyHama cmolHoCm Ha
mMemogume u cbBpeMeHHume npouHdAamMamopHu npegukmopu, npuaoXeHu npu me3u
3abonaBaHus npu geua.
N3non3BaHu ca enekmpoHHumMe 6a3a gaHHu PubMed, Qvid Medline, EMBASE u Google Scholar.
B 190 HayuyHu cvobweHuss ce ycmaHoBsaBam npoyuBaHuss 3a u3caegBaHume guaz2HO3a u
3HayumMocmma Ha Bv3nanumeaHume mapkepu (camocmosameaHo u B kombuHauus). 3a oueHka
Ha kauecmBomo u HUBomo Ha Hage)kgHocm 3a nybAaukyBaHume npoyuBaHus Hu ca uznoa3BaHu
cmamucmuyecku memogu.
B Hacmoswemo npoyuBaHe e u3znoazBaHa 6oAHuuHama gokymeHmauusi Ha KAUHUYHUME U
guazHoCmuuHu 3B8eHa upe3 kAuHUUHU U AabopamopHU Memogu.M3noA3Ba ce cmaHgapmHusm
Habop XeMamoAO2U4YHU U BuoxuMu4HU npobu ¢ HacoueHocm koM Bb3znaaumenHa akmuBHocm,
AokaneH uau cucmemeH Bv3naaumeneH omaoBop, HapyweHust B uepHogpobHama u 6vbpeuUHu
dyHkuyuu, MKK, gudpepeHuuanHo 6poeHe, CYE, CRP, koazynauuoHeH cmamyc.

CRP - umyHoxumuueH Memog (Boehringer Mannheim, l'epmaHus

@OepumuH, NpokaauumoHuH. KumoBeme 3a onpegeasHemo uM e B anapam 3amBopeHa
cucmeMa (Maglumi 800),nonyueHa upe3 duHaHcupaHe no npoekm Ha HUTM.
B moBa npocnekmuBHo egHoueHmpoBo koxopmHo npoyuBaHe IL-6, npokaAUUMOHUH U
depumuH B cepyma ce aHaauzupam npegonepamuBHo 3a geua go 18 2oguHu, pa3geaeHu B mpu
epynu: A, B u Ctr. N3cnegBa ce kombuHupaHusi guagHoCcmuueH MogeAn Ha uHmepAeBkuH-6,
npokaAUUMOHUH U depumuH 3a 0CMbp HeycAOXKHEH aneHguuum-A, ocmbp YCAOXKHEH
aneHguuum-B u koHmpoaHa 2pyna- Ctr. NpegckazBawume cmotiHocmu Ha buomapkepume ca
oueHeHu upe3 ROC xapakmepucmuku.

2. ImyHoAo2uuHU u3cAegBaHusi.AHaau3 Ha koHueHmpauusma Ha IL-6 u TNF-a B8 kpvBma.
MNpoBexkgam ce B Kamegpume no MiMyHoAoz2usi, Mukpobuonoz2us u KauHuuHa nabopamopus:
akueHmupa ce Ha: IL-6 ~-uHmepaeBkuHu-Human IL-6 ELISA, Human IL-10 B ELISA, Human TNF-
a ELISA (Mpou3Bogumen Diaclone SAS). AHaau3zbm e npoBegeHu npu 96 geua upe3
ueHmpodyaupaHe. CepyMbm ce cbxpaHsiBa 3ampa3eH 3a no-kbcHu uzmepBaHus Ha uumokuHu
no npomokoa Ha 3akyneHume kumoBe (Immulite® IL-6, DPC, CALL).

3. Mukpobuonoz2uuHu u3caegBaHusi Ha ekcygama B kopemHama kyxuHa, xemokyamypa u
nocAaegBawu aHmubuozpamu no cmaHgapmHus guckoBo-gudy3zuoHeH Mmemog. Quampam ce
3aMpa3sBa npu MuHyc 20 2pagyca u om Hez2o ce u3zcaegBam 3a yumokuHu (11-6, 11-10, TNF-a).
4. TMamomopdonozuyHama guazHocmuka - u3noA3zBam ce pPymMUuHHU XUCMOAO2UYHU
ouBemsBaHua om pa3AuyHU yyacmbuu 3a u3zpabomBaHe Ha mpalHu namoMopgOAO2UUHU
npenapamu.
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5. IHcmpyMeHmanAHu u o6pa3Hu memogu. Mpu pazpabomBaHemo Ha knuHUUYHUSE MamepuaA ca
ugnon3BaHu wupoka 2aMa guagHOCMUYHU MEMOGU NpU chewHume 3aboaaBaHusi— Ro-2padus
Ha kopewm, Y3, KAT u AMP. AuazocmuuHa Aanapockonusi.

6.Cmamucmuuecku Mmemogu -copmyepHa cmamucmuuecka ob6pabomka Ha gaHHume ¢ IBM
SPSS ver.23.1.7 AHaau3u: nokazameau, npegcmaBeHu Ha mabauuu, ROC u Student t-test.

PE3YATATU

CpegHama Bvb3pacm Ha nayueHmume e 7,61+ 4,12 20guHU /cpegHO *2 cmaHgapmHo
omkaoHeHue/. KnuHukama Ha ocmpusi aneHguuum u cuMnmomume ca gokyMeHmupaHu npu
Xocnumaaus3auusi — 6oane3zHeHocm (100%) B uaeo-uekanHama ob6aacm uau okoAo nbna — npu
Bcuuku nauueHmu, puzugHocm Ha kopemMHama cmeHa npu 40 geua (35.2%) c gecmpykmuBHu
dopMu Ha ocmbp aneHguuum. O6wo 152 geua 3a nocaegHume 5 20guHu ca BkaloueHu,
BkalouumenHo AcA (n = 54), AuA (n = 40) u Ctr (n = 58). (maba.1)

Tabauua 1. CpegHu cmolHocmu Ha kpumepuume 3a CCBO npu amunuyHume, ycAoXkHeHue
aneHguuumu.

IToxazaTel Cpeana CroiiHOCT
Temmeparypa Han 38 rpagyca
JIeeKOIMTH 18 000
PecmiparopHa 4yecroTa 24/vun
CrppeuHa yecToTa 98-100/nvun
Oneeseane Han 15% nezperm

Pegynamamume nomBuvpxkgaBam no-Bucokus npoueHm Ha CCBO, cBvp3aH c -
du3uono2uYHUME 0cobeHoCMU U amunuyHOMO MecmonoAoXKeHue. 3ampygHeHusima npu
guazHo3ama ca geuama om 2pynama go 3 20guHU CbC cAaba 6oae3HeHoCcm u nposiBu Ha gpyau
3aboaaBaHus B cowama obaacm. 52 geua. (50%) ca c pempougekaneH Bug (dpue. 1)

-
v

Our. 1. Perponekanen

anegauimt KILS. 16 T.

CpegHa cmouHocm Ha CRP e 116,5 cvc cmaHgapmHo omkaoHeHue £110,6 npu onepupaHume
geua c ycAnokHeHue, a CRP npu onepupaHume ¢ HeycAoXHeH e 16,5£8,4. [pu aHaAu3upaHe Ha
CRP npu omgenHume BugoBe ce ycmaHoBsBa npaBo nponopuuoHaaHa 3aBucumocm mMexgy
noBuwaBaHemo Ha HuBama ¢ HanpegBaHemo Ha Bwv3naAumeAHus  npouec.
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AuazHocmuuHama uyBcmBumeaHocm Ha CPIM e om 43 go 92%, a cneuyuduuHocmma — 33-
95%. 98% e uyBcmBumenHocmma npu cbuemaHue Ha AeBkouumu, HUBo Ha HeympoduAu u
3aBuweH CPIM.

AHanuzom Ha neBkouumume noka3Ba noBuwaBaHemo uM u HanpegBaHe Ha Bb3naaumenHus
npouec. AaHHUmMe om npoyuBaHemo uMam nomBovpgumeneH xapakmep no omHoweHue Ha
AeBkouumu u CPM u nokazBam, ye omkaoHeHusma u3BvH pedepeHmMHume 2paHuuyu B
nokazameaume, npu geuama ca no-ckopo psgkocm, omkonkomo npaBuao. CpegHama
cmouHocm Ha pepumuHa, uzcaegBaH npu onepupaHume geua ¢ aneHguuum e BvB8 Bpov3ka c
Bv3pacmma 106 + 22,6. MNMpu onepupaHume ¢ HeycAoXkHeH e 67.1 + 4,9. MNMpu aHaAu3upaHe u
cpaBHsaBaHe Ha cmolHocmume Ha @epumuH mol e npaBonponopuuoHaAHo 3aBucuM Ha
cmouHocmume om HanpegHaaus Bb3naaumeneH npouec. (maba.2)

Tabauua 2. OcpegHeHu AabopamopHu Mapkepu

YcenoxHeHn Heyciaoxaen
CTroliHOoCTH 5
ANEHANIHT ANEHAHMIHT
JIeBKOIINTH 19.5 E2ZeD
DepHUTHHUH 110.5 6.5
ITpokaIuMTOHNH 163 67.1

Tabauua 3. KauHuko-AabopamopHu u3caegBaHusi Ha onepupaHume geua c 0Cmbp
aneHguuum
(HeycAoXkHEHU u ycaoXkHeHU)

ﬂ;z:}:_)::g:n HeycaoxHesEn :;:;‘?;z:z AGHOPMHEE
JleEKoHTH 11.7 mm 31.5-8.9 mm’ 90%
Gran % 81.8% 90-124% 90%
Lymph % 9.7% 20-52% 90%
RBC 4.7-6.0 mil/mm?® | 7-9.0 mill/mm® 70%
X emornobun 11.6 g/dL 10,5-15 g/dL 60%
MCV 78.1-101 1 102-120 1 90%
MCHC 25.4-31 37-41 g/dL 90%
Petukynouutu 0.7/1.50 1.7-2.50 90%
Kenazo 49-181 mcg/dL 181-200 mcg/dL 60%
XKCK 261-462 mcg/dL | 261-462 mcg/dL 65%
®EPUTHH ng/mL 18-464 ng/mL 484 ng/mL 90%
OKyNTHO KBPEEHE HE HemunzeectHo 30%

Mpu 35% om aneHguuyumume (ycAaoXkHeHuU u HeycAoXkHeHuU) ca uzcaegBaHu u IL-6 u TNF-a, B8
cneuuanu3upaHa Aabopamopus (Tabauua 3). EAeBayusma Ha cmotuHocmume B8 gBeme
nocaegHu Bv3pacmoBu 2pynu kopeaupam ¢ ycmaHoBeHama Haxogka. I3canegBaHume 18G u
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IgM ca 3aBuweHu B no-2oAsMa cmeneH npu 2pynama Ha A, B cpaBHeHue ¢ ma3u Ha
koHmpoaHama 2pyna. CmoluHocmume ca xapakmepucmuka Ha HUBomo Ha gecmpykuus,
kamo npaBu BneyamaeHue noHwkaBaHe caeg onepauyuume, kakmo u no-Bucoku cmotHocmu
npu ycaokHeHume ¢opmu. M3noa3BaHa e usnocmHa xenapuHu3upaHa kpoB 3a in vitro
npoyuBaHus, BkalouumenHo IgG, I8M u u3zxogHu HuBa Ha BbmpekaembuHume yumokuHu (IL-6,
TNF-a). Cowume ca u3caegBaHu npegonepamuBHo, Ha Bmopusa u mpemus
nocmonepamuBeH geH (Taba.4)

Tabauua 4. IMyHoAO2UYHU u3cAegBaHus

Bm3pacrt IsG IgM | IL6 IL10 <Pepurnr | ITNF-u

1-3ropm. 0 0 4 4 4 4
4-12 rom. 8 8 14 14 14 14
13-18 rom. 3 3 30 30 30 30

AuazHocmuuyHama poAs Ha cepyMHume yumokuHu 3aBucu om emuoAo2usima u hamozeHe3a
Ha ocmbvp aneHguuum. MHoz2o BakHa e oueHkama Ha pa3zaukume B8 HuBama Ha uumokuHu
meXkgy AcA u AuA. MNpu oueHka Ha 20 nayueHmu ¢ AcA 2pyna, 28 c AuA u 20 ¢ HeBb3naaumeaHo
XupypauuHo 3aboasBaHe (koHmpoaHa 2pyna) cepyMHu HUBa Ha IL-10, IL-6, TNF-a u 65sina kpbBHa
kapmuHa ca ugmepeHu gBa nomu nocaegoBamenHo BvB Bcska 2pyna. bposm Ha kumoBeme
AuMumupa uzcaegBaHusima Ha yumokuHume 3a gBeme 2pynu. HuBama Ha IL-6 B kpwBma Ha
nayueHmume ¢ OXK u aneHguuum ca Hag 1500 pg/ml npu uzcaegBaHume.

HuBomo Ha IL-6 u IL-10 e 3HauyumeAHo no-Bucoko B 2pynama Ha AcA B cpaBHeHue c
koHmpoAHama 2pyna npu nbpBomo u3zmepBaHe 9 pg/mL (cpewy 3,2 pg/mL, P=0,001; 10 pg/mL
cpewy 3,2 pg/mL, P = 0,005). HabalogaBa ce 3HauumenHa pa3auka BvB BpemeBama guHamuka
Ha koHueHmpauus Ha IL-6 3a ALIA u AuA. CepymeH IL-6 ¢ 2paHuyHa cmouHocm om 4,3 pg/mLu
WBC c 2paHuyHa cmouHocm om 10,7x103/mL, oueHeHu 3aegHo, Bogam go no-z2o0AsiMa
yyBcmBumenHocm 3a AcA. CaegoBamenHo Hue onpegeauxme Besiko cepymMHo HUBo om 24,30
pg/mL kamo noBuweHo. MuHumanHume omkpuBaemu HuBa Ha Bcuuku uumokuHu 3a mo3u
komnaekm 3a aHanu3g ca 3,2 pg/mL. Bkalouuxme: geua Ha Bv3pacm meXkgy 7 u 18 2oguHu, C
NUCMEHO UH(MOPMUpPaHO Cb2Aacue Ha pogumeA uAu 3akoHeH HacmouHuk, nogkpeneHu c
gokazameancmBa Ha AcA c Y3W (aneHgukcvm e ¢ guamembp noBeye om 6 mm u He ce
komnpecupa) uau gokazameacmBama 3a AuA B kopemHama Y3WU (2 u noBeue yBeauueHu
Me3eHmepuaAHU AuMdHU Bb3Aau, 10 mm u noBeue) u noHe eguH om KAUHUYEH CuMnMOM
(kopeMHa b6onka, 2ageHe, uyBcmBumenHocm, memnepamypa = 37,5°C, neBkouumo3a).
KoHueHmpauyuume Ha uyumokuHu B nopBusa cepymeH aHaau3 ca cpaBHeHu meXgy Bcuuku
uzcaegBaHu 2pynu. B cayuall Ha 3HayumMocm, uHguBugyaAnHume pa3Auuusi ca ugeHmuduyupaHu
c mecma Ha Mann-Whitney. Bcaka cepymMHa npoba om AuA 2pynama ce cpaBHsBa coc
cbomBemHama om koHmpoAHama epyna. CmouHocmma Ha kpumepua noka3Ba
cmolHocmma, ¢ Hal-Bucoka moyHocm (MuHuMaAHU daAwuBo ompuuameAHu u daAwuBo
nonokumenHu pe3yamamu). AHaAau3 Ha u3zmepBaHusma Ha uumokuHu. CmolHoCmume Ha
uumokuHume IL-10, IL-6, TNF-a, noayueHu B8 AuA 2pyna nbpBus yac npegu onepauyusima u B
epynama ¢ OMA B geHs Ha nocmbvnBaHe Ha nauueHma B 60AHuUua ca npegcmaBeHu cbce
cmouHocmu Hag pedepeHmHume Ha koHmpoaHama 2pyna B8 Tabauua 5. CepyMHume HuBa Ha
IL-6 u IL-10 3HayumeaHo ce noBuwaBam B zpynama c ACA eguH yac npegu xupypauyHama
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uHmepBeHuus B cpaBHeHue cbc cbomBemHume cmolHocmu B 2pynama Ha AuA B geHs Ha
nocmvnBaHe Ha nauueHma B 6oAHuua (IL-6 : P=0,0002; IL-10 : P=0,005).

Tabauua 5. CpaBHeHue Ha uMyHoAo2u4YHUME nokazameau npu OA( ocmbp aneHguuum) u OMA
(ocmuvp Me3eHmepuaneH AumdageHum).

Moxamres ~ OArEyEa ONMCEepyun. | ompois
LEU 125 /12 /11,5 195 6-8
CRP 18.5 110.5 5-6
DepUTHH 167.5 163 6-67
PCT 10-12 6-8 0.6-0.8
IL.-6 123/43 /32 73/43/32 4.3
IL-10 Spg/ml; 3 2pg/ml | 10pg/ml;3 2pg/ml 7.1
TNF-a 300 250 pg/ml 75-100 pg/ml

AuazHoCmuyHama poAs Ha cepyMHume uumokuHu 3aBucu om emuoAozusima u namozeHe3a
Ha ocmbp aneHguuum (OA) u ocmpus Me3eHmepuaneH AuMdpageHum (OMA). MHozo BaxkHa e
oueHkama Ha pa3aukume B HuBama Ha uumokuHu meXkgy OA u OMA. Mpu oueHka Ha 20
nayueHmu c OA (AA zpyna), 28 ¢ OMA(OMA 2zpyna) u 20 ¢ HeBb3naAUMEAHO XUpyp2UYHO
3abonnBaHe (koHmpoaAHa 2pyna) cepyMHu HuBa Ha IL-10, IL-6, TNF-a u 6aaa kpvBHa kapmuHa
ca u3zMepeHu gBa nomu nocaegoBamenHo BvB Besika epyna. bpoam Ha kumoBeme Aumumupa
uzcaegBaHussma Ha uumokuHume 3a g8eme 2pynu. HuBama Ha IL-6 B8 kpvBma Ha nayueHmume
¢ OXK u aneHguuyum Ha Hag 1500pg/ml npu u3caegBaHume.

HuBomo Ha IL-6 u IL-10 e 3HauumeAHo no-Bucoko B 2pynama Ha OA B8 cpaBHeHue c OMA 2pyna
npu nopBomo u3mepBaHe 9 pg/ml. (cpewy 3,2pg/ml, P=0,001; 10pg/ml cpewy ,2pg/ml,
P=0,005). HabalogaBa ce 3HauyumeaHa pa3auka BvB BpemeBama guHamuka Ha
koHueHmpupaHus IL-6.

3azpynaAkoHueHmpauusima Ha cepyMHume IL-6 u IL-10 e no-Bucoka 8 cpaBHeHue c OMA npu
nopBomo u3zmepBane (8 pg/mL cpewy 3,2 pg/mL, P=0,000; u 6,1 pg /mL cpewy 3,2 pg/mL,
P=0,005, coomBemHo). HuBomo Ha IL-10 e 3HauumenHo no-Bucoko B cepyma, noayueH B
2pynama Ha AuA, nbpBoHauanHo B pamkume Ha 20 yaca caeg kamo nayueHmbvm ce e uyBcmBa
3Ae, omkoAakomo npu nayueHmume B8 2pynama Ha A. IL-6 u IL-10 ca omkpumu Bv8 Bucoku
koHueHmpauuu B cepyma Ha nauueHmu c ycaokHeH OA, gokamo ocmaHaaume ca B Hucka
koHueHmpauus. B cayuaume Ha 2pkna A ce ycmaHoBu 3HauumeaHo noBuweHa cekpeuus Ha IL-
10 u IL-6 camo uac npegu onepamuBHama uHmepBeHyua B cpaBHeHue cvbc cbomBemHume
cmolHocmu B geHss Ha nocmbnBaHe Ha nauueHma B 6oAHuua ¢ koHmpoAHama zpyna.
YcmaHoBu ce npegonepamuBHo, ue IL-6 B cepyma HagBuwaBa makcumanHama cmolHocm om
9,7 pg/mL npu 93,7% om u3caegBaHume c ¢dre2MOHO3HO Bbv3naneHue Ha aneHgukca.
MpegonepamuBHo koHueHmpauyusma Ha IL-6 e 3HayumeaHo no-Bucoka (9,0 pg/mL) npu
nayueHmu om 2pyna A B cpaBHeHue c koHueHmpauusma My (3,2 pg/mL) B geHs Ha
nocmvnBaHe Ha nauueHma B 6oAHUUA B kKOHMpoAHama 2pyna.

OcHoBeH dakmop, ozpaHuuaBaw, ugcregBaHemo, e cBop3aH c BkalouBaHe Ha nogxogsaw, 6pol
cAydau cnopeg u3caegBaHama uvecmoma Ha 3abonsBaHemo. OzpaHuvaBaw, dakmop 3a
BkalouBanemo Ha nayueHmu B npoyuyBaHemo e Auncama Ha gocmbn go Y3M B nepuoga Ha
uzcnaegBaHe om ocem vaca Beuepma go ocem yaca cympuHma. KpuBama Ha AabopamopHome
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gaHHU noka3a,ue IL-6 uma Hau- Bucoka mouHocm Ha guazHo3ama — 95% Ha npokaAyumoHuHa
— 85% u Ha pepumuHa — 74%, HO msa e no-Hucka om mouHocmma Ha kombuHauusa ¢ Y3U
(99%) (Auazpama 5)

Auazpama 5

& & z
> g!-—‘" & o
&T AD
S 3

Cv3gageH e guazHocmuueH mMogeA, noka3Baw, ue kombuHupaHuam mogen AcA cpewy Ctr
gocmuza uyBcmBumeaHocm om 90,3%, cneyuduuHocm om 90,8% u naow, nog kpuBama om
0,86 (p < 0,001). KoMbuHupaHUAM gua2HOCMUUYEH MOGEeA HeyCAOXKHEH aneHguuum cpeuwy
yCAOXHEH aneHguuum gocmuzHa yyBcmBumenHocm om 60%, cneyuduuHocm om 70%. lMo-
uyBcmBumenHusam npokaayumoHuHoB mecm (PCT) e c Hopma nog 0,06 ng/mg. i3noa3BaHemo
Ha PCT uma no-2o0AaMo 3HaveHue B cpaBHeHue ¢ CRP npu HanpegHaA aneHguuum.

ANCKYCUA

OXK cu ocmaBa akmyaneH npobAeM Ha cnewHama xupypaus, 3a pazpewaBaHemo Ha kolimo ce
uguckBa cBoeBpemeHHO pazno3HaBaHe Ha cuMnmoMume U paHHO 3ano4yBaHe Ha AeueHuUemo.
MNpegnonaz2aMe, ue bvbgewume u3cAegBaHus mpabBa ga ce cbcpegomouam Bopxy
MbpceHemo Ha HoBu guazHOoCMUYHU UMyHOAO2UYHU mecmoBe, kbM ceza cbwecmByBawume
u npoy4yeHu buomapkepu.

AneHguuumbm npogbakaBa ga npegcmaBasBa guazHocmuuHo npegu3BukameacmBo 3a
cnewHume Aekapu u xupyp3u. KauHuuHomo u3cnegBaHe ocmaBa pewaBawo npu
guagHOCMuUUUpPaHemMo U AeYEHUEMO Npu CbMHEHue 3a aneHguuum. Buomapkepume umam
gocmamvyHa edekmuBHocm, 3a ga ce u3non3Bam KAUHUYHO U30AUpPaHO UuAu B
koMbuHauus.ToBa ce omHacs u 3a ocmaHaaume Bvo3znaaumeAHu abgomMuHaAHU gua2Ho3u (6) .
Bv3mokHocmma ga ce npegBugu BeposmHocmma om nepdopauus hpu oCMbp aneHguuum
moXke ga koopguHupa kpamkomo AeueHue u ga HaManu 3aboneBaeMocmma. Hama cneyuduuHu
cumnmomu, koumo 6uxa mo2Au ga ce ugnon3Bam, 3a ga ce ouakBa ycaoxkHeH uHdekmupaH
aneHgukc, a guazHocmuuHume Hacoku BkalouBam no-gvoA2co Bpeme Ha cumnmomume,
gudy3HuU nepumoHeanHu npu3Hauu, Bucoka memnepamypa, noBuweHa AeBkouumo3a,CRP,
xunoHampuemusi u Bucoka CYE (7, 8). Hama mpaguuyuoHHu 6uomapkepu 3a Bv3naneHue,
cnocobHu camu ga npegBugam pa3Bumuemo Ha npocm KbM yCAOXKHEH aneHguuum, HO
ganHoBugHusm AumMum Ha HoBume 6uomapkepu ce uzcaegBa. Lleama Ha moBa npouBaHe e ga
ce onpegeAnam npegukmopume, koumo 6uxa MO2AU ga nOMO2Ham AeCcHO ga Ce pa3no3Hasm
neguampuyHu hauueHmu ¢ meXkovk aneHguuum, uzaoXkeHu Ha puck om pa3Bumue Ha pynmypa
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Ha aneHgukca c pa3Bumue Ha nepumoHum. KombuHauuu om buomapkepu kamo C-peakmuBeH
npomeuH (CRP) u uHmepaeBkuH-6 (IL-6),pepumuH u npokaAUUMOHUH MO2am ga nogobpam
guazHo3ama Ha 0CMbp aneHguuum npu geua, ocuzypsBaltku no-gobpa uyBcmBumenHocm u
cneuyuduuHocm, omkoakomo omgeaHume mapkepu camocmosamenno(9, 10, 11).

Aokamo gpyau ob6ewaBawu 6uomapkepu B8 Aumepamypama kamo 602amusi Ha AeBuuH anda-
2-2nukonpomeun 1 (LRG-1) u MenmpakcuH-3 (PTX-3) nokazBam Bucok guazHocmuueH
NOMeHyuaA, pymuHHOmMO UM KAUHUYHO npuAokeHue Moke ga 6bge 02paHUYEHO OmM
pa3xogume uAu uHBa3zuBHomo B3emaHe Ha npobu (12).

Bce no-z2o0AsaM e uHMepecobm koM 2pynama Ha uumokuHume B guazHo3ume Ha OXK u mackume
My, kamo He3zaBucuMu npozHocmuuHu dakmopu — Mapkepu 3a agpecuBHocm u Bv3moXkHocm
3a mepaneBmuuHo noBausiBaHe. CRP, PCT, depumuH u IL-6, IL-10 u TNF-a ca 3HauumeAHo no-
Bucoku, alL-6 e ugeHmuduyupaH kamo Hali-gobbp buomapkep npu gudepeHyupaHe Ha oCMbp
aneHguuum u Me3eHmepuaneH AumdageHum, gokamo 6uomapkepeH npodua, BkalouBaw,
mpombouumu, npokaauumoHuH, CRP, IL-6 Mo)ke ga 6vge noAe3eH 3a NpoO2HO3UpaHe Ha u3xoga
om 3abonaBaHemo (12 ).

Ocmpama kopemHa 6oaka npu geua uecmo npuuuHaBa cMyw,eHUe U MoYHOMO u3sicHsaBaHe Ha
cuMnNMoMUMe, guazHOCMUUHUSIM NOgxog U AeueHUemo ca no-mpygHu, omkoakomo npu
Bvb3pacmHume.

N3BOAU

1. Aobpomo no3HaBaHemo Ha cnewHume kopemMHume 3abonsBaHua u mackume Ha OXK B
gemcka Bv3pacm, cneuudpuuHomo um npegcmaBsHe u guazHocmuka yarecHsBa nevyeHuemo Ha
geuama.

2. 0bpagHume HeuHBa3zuBHU Memogu ca nNo-3acmMbnNeHU U npegnoyumaHu Npu guaz2Hoc-
MuuupaHe Ha ChewHumMe guazHo3u npu geua.

3. KoHueHmpauusima Ha u3znoA3BaHume npegukmopu Ha Bb3naneHue: uumokuHu, depumuH u
npokaAuumoHuH, ca cBbp3aHu cbCc cmeneHma Ha nposiBa Ha 3aboasBaHemo u ca ¢ Bucoka
uyBcmBumenHocm u cneuuduuyHocm 3a kauHuuHa oueHka u gudepeHuyupaHe Ha cnewHume
guazgHo3u.

4, |IL-6, IL-10, TNF-a, ¢epumuH u npokaanuumoHuH cMocmosimenHo u B kombuHauusi ca
cmamucmuuecku gokazaHu c no -2oasmMa uyBcmBumenHocm B8 npegonepamuBHus nepuog.
Mpu ycaokHeHUMe Bv3naaumenHu abgoMuHaAHU guaz2HO3u onpegeAasim u3bopa Ha AeYeHue u
mepaneBmuyHama cmpameaus caegonepamuBHo.

5. CnewHama onepauus npu geua ocmaBa kpatvawbaeH kamvk 3a noBeuemo ocmpu kopeMHu
cbCcmosiHus u ce u3BvpwBa cBoeBpeMeHHO u MakcumanHO ampaBmamuuHo.

6. Bucokuume HuBa Ha CPIN u uyumokuHume B caegonepamuBHusi nepuog ca cBovp3aHu c
npozHoCmMu4YyHama cmolUHocm Ha onepamuBHame uHmepBeHuuu u BpemempaeHemo Ha
60AHUYHUS npecmol.

7 OnepamuBHOMO AeuyeHue, cbobpa3eHo ¢ HuBama Ha npouHdAaMamopHUmMe npegukmopu
HaMansBa 2pewHUMe guazHo3u, a cbdemaHo ¢ agekBamHa peaHuMayuoOHHa U aHMuUBuomMuYHa
mepanus noBauaBa u3zxoga om 3aboasBaHemo.
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SERUMS BIOMARKERS COMBINATION OF DIAGNOSIS FOR ACUTE APPENDICITIS IN
CHILDRENS [ENGLISH]

SUMMARY

Aim of the study: In children, traditional biomarkers for acute appendicitis, such as white blood
cell count (WBC) and C-reactive protein (CRP), remain widely used. Other inflammatory
markers, such as calprotectin, procalcitonin, and inflammatory cytokines (IL-6 and TNF-a), are
being investigated for their role in the diagnosis and prognosis of severity, especially in
complicated appendicitis, and have demonstrated complete separation between appendicitis
and control groups. Since acute appendicitis in children can be treated differently, we inves-
tigated the combined diagnostic model of interleukin-6, Procalcitonin, and Ferritin in children
with acute uncomplicated appendicitis, acute complicated appendicitis, and a control group.
Materials and Methods: In this prospective single-center cohort study, IL-6, Procalcitonin, and
Ferritin in serum were assayed preoperatively. Children aged 18 years or younger were divided
into three groups: AcA, AuA, and Ctr. The predictive values of biomarkers were evaluated using
receiver operating characteristic curves. Routine image and other laboratory diagnostics.
Results: A total of 152 children from five years were enrolled, including AcA (n = 54), AuA (n =
40), and Ctr (n = 58). The combined diagnostic model was established and showed that the
combined diagnostic model AA vs Ctr reached a sensitivity of 90.3 %, a specificity of 90.8 %
and an area under the curve of 0.86 (p<0.001). The combined diagnostic model AcA vs AuA
reached a sensitivity of 60 %, a specificity of 70 %.

Conclusion: The combined diagnostic model of serum predictors at the emergency
department may provide a new approach for differentiating between AcA, AuA, and other
causes of abdominal pain.

KEYWORDS
appendicitis, children, biomarkers

INTRODUCTION

Differentiating the forms of appendicitis in children at the early stages of the disease is of
paramount importance to ensure appropriate treatment and prevent severe complications
such as appendiceal perforation or sepsis. Children with infected appendices often present
with nonspecific complaints, making it difficult for clinicians to confirm the etiology of the
symptoms and leading to delayed or missed diagnoses.

Clinical limitations often restrict diagnostic accuracy and prognostic evaluation. Diagnostic
systems typically include a comprehensive clinical assessment, laboratory investigations, and
imaging studies. Each method has its advantages and drawbacks, and the ideal diagnostic
strategy remains uncertain (1, 2, 3). Commonly used biomarkers, such as leukocyte count
(WBC), neutrophil count, and C-reactive protein (CRP), can be easily obtained through routine
blood tests; however, because of their variable sensitivity and specificity, these biomarkers
alone are not highly reliable for diagnostic purposes (4, 5).

Several clinical scoring systems have been developed to assist in diagnostic decision-making:
the Alvarado score, Inflammatory Appendicitis Response (AIR) score, Pediatric Appendicitis
Risk Calculator (pARC), and the Pediatric Appendicitis Score (PAS). These systems rely on
multiple clinical parameters, including nausea, vomiting, hyperthermia, abdominal pain,
leukocyte count, and CRP level. Other inflammatory markers — including calprotectin,
procalcitonin, and inflammatory cytokines such as IL-6 and TNF-a — have been investigated
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for their roles in diagnosis and prognosis, particularly in complicated appendicitis, and have
shown clear differentiation between appendicitis and control groups (6).

MATERIALS AND METHODS

This study included 152 children treated for acute and complicated appendicitis at the
Department of Pediatric Surgery, University Hospital — Stara Zagora, during the period 2020 —
September 2025.

A comprehensive literature review was conducted to assess the diagnostic value of various
methods and modern pro-inflammatory predictors applied in pediatric appendicitis. The
electronic databases PubMed, Qvid Medline, EMBASE, and Google Scholar were searched.
Among 190 scientific publications, studies evaluating the diagnostic and prognostic value of
inflammatory markers (individually and in combination) were identified. Statistical methods
were used to assess the quality and reliability level of the included studies.

In the present research, clinical and diagnostic documentation from hospital records was
analyzed. Standard hematological and biochemical tests were performed, focusing on
inflammatory activity, local or systemic inflammatory response, liver and renal function, CBC,
differential count, ESR, CRP, and coagulation status.

CRP — measured by immunochemical method (Boehringer Mannheim, Germany)

Ferritin, Procalcitonin — determined using a closed-system analyzer (Maglumi 800), procured
through a National Innovation Project (NIP) grant

This was a prospective, single-center cohort study analyzing preoperative serum levels of IL-
6, procalcitonin, and ferritin in children under 18 years of age, divided into three groups:

A — acute uncomplicated appendicitis;

B — acute complicated appendicitis;

Ctr — control group.

A combined diagnostic model based on IL-6, procalcitonin, and ferritin was evaluated for
predictive accuracy using ROC curve analysis.

2. Immunologic studies

Serum concentrations of IL-6 and TNF-a were analyzed in cooperation with the Departments
of Immunology, Microbiology, and Clinical Laboratory.

Assays used: Human IL-6 ELISA, Human IL-10B ELISA, Human TNF-a ELISA (Diaclone SAS,
France).

Samples from 96 children were centrifuged and the serum stored frozen for subsequent
cytokine measurements according to the protocols of the purchased kits (Immulite® IL-6, DPC,
USA).

3. Microbiological studies

Microbiological analysis of peritoneal exudate, blood cultures, and subsequent antibiograms
was performed using the standard disk diffusion method. Filtrates were stored at —20°C and
analyzed for cytokines (IL-6, IL-10, TNF-a).

4. Pathomorphological diagnosis

Routine histological staining of tissue samples from different appendiceal sites was performed
to prepare permanent pathomorphological slides for diagnostic evaluation.

5.1maging and instrumental methods

A wide range of diagnostic modalities for acute abdominal conditions was utilized, including
abdominal radiography, ultrasonography (US), computed tomography (CT), magnetic
resonance imaging (MRI), and diagnostic laparoscopy.
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6. Statistical methods
Data were statistically processed using IBM SPSS version 23.1.7. Analyses included descriptive
statistics, tabulated data presentation, ROC curve analysis, and Student's t-test.

RESULTS

The mean age of the patients was 7.61 + 4.12 years (mean + 2 SD).

At admission, abdominal tenderness (100%) in the ileocecal or periumbilical region was
documented in all patients. Abdominal wall rigidity was observed in 40 children (35.2%) with
destructive forms of acute appendicitis.

A total of 152 children were included in the study: AcA (n = 54), AuA (n = 40), and Ctr (n = 58)
(Table 1).

Table 1. Mean values of SIRS criteria in atypical and complicated appendicitis.

Index Mean value
temperature >38C

WBC 18000
Respiratory rate 24/min

Heart rate 98-100/min

A leukocytic left shift >15% immature

The results confirm the higher rate of SIRS associated with the physiological characteristics
and the atypical location. Diagnostic difficulties occur in children under 3 years of age who
present with mild tenderness and symptoms of other diseases in the same region. 52 children
(50%) had a retrocecal type (Fig. 1).

Our. 1. Perponekanen

anegauimt KILS. 16 1.

The mean CRP value was 116.5 = 110.6 in operated children with complications, while in those
operated for uncomplicated appendicitis, CRP was 16.5 = 8.4. When analyzing CRP levels by
appendicitis type, a direct, proportional relationship was observed between CRP levels and the
progression of the inflammatory process.

The diagnostic sensitivity of CRP ranges from 43% to 92%, and specificity from 33% to 95%.
The sensitivity reaches 98% when combining leukocyte count, neutrophil level, and elevated
CRP.

Analysis of leukocytes shows their increase with the progression of the inflammatory process.
The study data confirm the diagnostic value of leukocyte count and CRP, indicating that
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deviations beyond the reference range in these parameters in children are rather rare than
common.

The mean ferritin value measured in operated children with appendicitis, depending on age,
was 106 = 22.6. In operated children with uncomplicated appendicitis, it was 67.1 + 4.9,
Analysis and comparison of ferritin values revealed a directly proportional relationship
between ferritin levels and the progression of the inflammatory process (Table 2).

Table 2. Averaged laboratory markers

Values Complicated Appendicitis Uncomplicated appendicitis
WBC 19.5 12.5

Ferritin 110.5 6.5

Procalcitonin 163 67.1

Table 3. Clinical and laboratory investigations of operated children with acute appendicitis

(uncomplicated and complicated)

Lab test results Uncomplicated Complicated Abnormal
WBC 11,7 mm? 31,5-8,9mm? 90%
Gran % 81,8% 90-124% 90%
Lymph% 9,7% 20-52% 90%
RBC 4,7-6,0 mill/mm?3 | 7-9.0 mill/mm?3 70%
Hemoglobin 11,6 g/dL 10,5-15g/dL 60%
MCV 78.1-101fl 102-120f 90%
MCHC 25,4-31 37-41f/dL 90%
Reticulocytes 0,7/1,50 1,7-2,50 90%
Fe 49-181 mcg/dL 181-200mcg/dL 60%
iron-binding capacity | 261-462mcg/dL | 261-462mcg/dL 65%
Ferritin ng/mL 18-464 484 90%
Occult bleeding No Unknown 30%

In 35% of appendicitis cases (both complicated and uncomplicated), IL-6 and TNF-a were
examined in a specialized laboratory (Table 3). The elevation of values in the last two age groups
correlates with the established findings. The examined IgG and IgM levels were higher in group
A than in the control group. The values are characteristic of the level of tissue destruction,
showing a decrease after surgery and higher levels in the complicated forms.

Whole heparinized blood was used for in vitro studies, including 18G, 1M, and baseline levels of
intracellular cytokines (IL-6, TNF-a). These were examined preoperatively, on the second, and
on the third postoperative day (Table 4).

Table 4. Immunological studies

Age 1gG IgM IL6 IL10 Feritin TNF-a
1-3 years 0 0 4 4 4 4
4-12 years 8 8 14 14 14 14
13-18 years 3 3 30 30 30 30

The diagnostic role of serum cytokines depends on the etiology and pathogenesis of acute
appendicitis. The evaluation of differences in cytokine levels between AcA and AuA is very
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important. In the assessment of 20 patients from the AcA group, 28 from the AuA group, and
20 with non-inflammatory surgical disease (control group), serum levels of IL-10, IL-6, TNF-a,
and white blood count were measured twice consecutively in each group. The number of
available kits limited cytokine testing for the two groups. The IL-6 blood levels in patients with
AAl and appendicitis exceeded 1500 pg/mL in the examined cases.

The levels of IL-6 and IL-10 were significantly higher in the AcA group compared to the control
group at the first measurement — 9 pg/mL (versus 3.2 pg/mL, P=0.001; 10 pg/mL versus 3.2
pg/mL, P=0.005). A significant difference was observed in the time dynamics of IL-6
concentration between AcA and AuA. Serum IL-6 with a threshold value of 4.3 pg/mL and WBC
with a threshold value of 10.7x103/mL, when evaluated together, resulted in higher sensitivity
for AcA. Therefore, we defined any serum level 24.30 pg/mL as elevated. The minimum
detectable levels of all cytokines for this analysis kit were 3.2 pg/mL.

The study included children aged between 7 and 18 years, with written informed consent from
a parent or legal guardian, supported by ultrasound evidence of AcA (appendix diameter greater
than 6 mm and non-compressible) or ultrasound evidence of AuA (two or more enlarged
mesenteric lymph nodes, 10 mm or larger) and at least one clinical symptom (abdominal pain,
nausea, tenderness, temperature 237.5°C, leukocytosis).

Cytokine concentrations from the first serum analysis were compared among all studied
groups. In cases of significance, individual differences were identified using the Mann—
Whitney test. Each serum sample from the AcA group was compared to its corresponding
sample from the control group. The criterion value indicates the level with the highest
accuracy (minimal false-negative and false-positive results).

Cytokine measurements analysis. The cytokine values (IL-10, IL-6, TNF-a) obtained in the AiA
group one hour before surgery and in the OML group on the day of hospital admission were
higher than the reference values of the control group, as shown in Table 5. Serum levels of IL-
6 and IL-10 significantly increased in the AcA group one hour before surgical intervention
compared to the corresponding values in the AuA group on the day of hospital admission (IL-6:
P=0.0002; IL-10: P=0.005).

Table 5. Comparison of immunological parameters in AA (acute appendicitis) and AML (acute
mesenteric lymphadenitis).

Index AA group (n=20) AML group (n=28) Control group (n=20)
WBC 12,5/12/11,5 19,5 6-8

CRP 18,5 110,5 5-6

Ferritin 167,5 163 6-67

PCT 10-12 6-8 0,6-0,8

IL-6 12,3/4,3/3,2 7,3/4,3/3,2 4,3

IL-10 9pg/mil; 3,2pg/mi 10pg/ml; 3,2pg/ml 71

TNF-a 300 250 pg/ml 75-100pg/ml

The diagnostic role of serum cytokines depends on the etiology and pathogenesis of acute
appendicitis (AA) and acute mesenteric lymphadenitis (AML). The evaluation of the differences
in cytokine levels between AA and AML is very important. In the assessment of 20 patients with
AA (AA group), 28 with AML (AML group), and 20 with non-inflammatory surgical disease
(control group), serum levels of IL-10, IL-6, TNF-a, and white blood count were measured twice
consecutively in each group. The number of available kits limited the cytokine testing for the

DOI:10.5281/zeno0do.17419402 14


https://bgss.eu/

CMN. XUPYPIn4 - ). SURGERY 3'2025
Vol.89 Issue3 Online ISSN: 3033-151X, Print ISSN: 0450-2167 https:/bgss.eu/

two groups. The IL-6 blood levels in patients with AAl and appendicitis were over 1500 pg/mL
in the examined cases.

The levels of IL-6 and IL-10 were significantly higher in the AA group compared to the AML
group at the first measurement — 9 pg/mL (versus 3.2 pg/mL, P=0.001; 10 pg/mL versus 3.2
pg/mL, P=0.005). A significant difference was observed in the time dynamics of IL-6
concentration.

For group A, the serum concentrations of IL-6 and IL-10 were higher compared to AML at the
first measurement (8 pg/mL versus 3.2 pg/mL, P=0.000; and 6.1 pg/mL versus 3.2 pg/mL,
P=0.005, respectively). The IL-10 level was significantly higher in the serum obtained from the
AiA group within the first 20 hours after symptom onset than in patients in group A. IL-6 and
IL-10 were found at high concentrations in the serum of patients with complicated AA, whereas
in the others, they were at low concentrations.

In group A, a significantly increased secretion of IL-10 and IL-6 was observed only 1 hour before
surgery, compared with the corresponding values on the day of hospital admission and with
the control group. Preoperatively, IL-6 in the serum exceeded the maximum value of 9.7 pg/mL
in 93.7% of patients with phlegmonous inflammation of the appendix. Preoperative IL-6
concentration was significantly higher (9.0 pg/mL) in patients from group A compared to its
concentration (3.2 pg/mL) on the day of admission in the control group.

The main factor limiting the study was the number of cases included, given the disease's
incidence. Another limiting factor for patient inclusion was the lack of access to ultrasound
during the study period, from 8:00 p.m. to 8:00 a.m. The laboratory data curve showed that IL-
6 had the highest diagnostic accuracy — 95%, procalcitonin — 85%, and ferritin — 74%, but
the accuracy was lower than that of the combination with ultrasound (99%) (Diagram 5).

Diagram 5.
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A diagnostic model has been developed, showing that the combined model AcA versus Ctr
reaches a sensitivity of 90.3%, specificity of 90.8%, and an area under the curve of 0.86 (p <
0.001). The combined diagnostic model for uncomplicated versus complicated appendicitis
achieved a sensitivity of 60% and a specificity of 70%. The more sensitive procalcitonin test
(PCT) has a normal value of < 0.06 ng/mL. The use of PCT is more significant than CRP in
advanced appendicitis.
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DISCUSSION

Acute surgical abdomen remains a current problem in emergency surgery, requiring timely
recognition of symptoms and early initiation of treatment. It is assumed that future research
should focus on developing new diagnostic immunological tests, in addition to the existing,
well-studied biomarkers.

Appendicitis remains a diagnostic challenge for emergency physicians and surgeons. Clinical
examination remains decisive in the diagnosis and treatment of suspected appendicitis.
Biomarkers are sufficiently effective for clinical use, either alone or in combination. The same
applies to other inflammatory abdominal diagnoses (6).

The ability to predict the likelihood of perforation in acute appendicitis can guide timely
treatment and reduce morbidity. There are no specific symptoms that can be used to predict
a complicated infected appendix, and diagnostic guidelines include prolonged symptom
duration, diffuse peritoneal signs, high fever, increased leukocytosis, elevated CRP,
hyponatremia, and elevated ESR (7, 8). There are no traditional inflammatory biomarkers
capable of predicting the progression from simple to complicated appendicitis on their own,
but the potential of new biomarkers is being investigated.

The aim of this study is to identify predictors that could help easily recognize pediatric patients
with severe appendicitis at risk of appendix rupture and peritonitis. Combinations of
biomarkers, such as C-reactive protein (CRP) and interleukin-6 (IL-6), ferritin, and
procalcitonin, can improve the diagnosis of acute appendicitis in children, providing greater
sensitivity and specificity than single markers alone (9, 10, 11).

While other promising biomarkers mentioned in the literature, such as leucine-rich alpha-2-
glycoprotein 1 (LRG-1) and pentraxin-3 (PTX-3), demonstrate high diagnostic potential, their
routine clinical use may be limited by cost or the invasive nature of sampling (12).

There is increasing interest in the cytokine group for the diagnosis of AAl and its mimics, as
independent prognostic factors—markers of aggressiveness and potential therapeutic
targets. CRP, PCT, ferritin, IL-6, IL-10, and TNF-a are significantly higher, and IL-6 has been
identified as the best biomarker for differentiating acute appendicitis and mesenteric
lymphadenitis, while a biomarker profile including platelets, procalcitonin, CRP, and IL-6 may
be useful in predicting disease outcomes (12).

Acute abdominal pain in children often causes diagnostic uncertainty, and the clarification of
symptoms, diagnostic approach, and treatment is more difficult than in adults.

CONCLUSIONS

Good knowledge of emergency abdominal diseases and the mimics of acute surgical abdomen
in childhood, including their specific presentations and diagnoses, facilitates the treatment of
children.

Non-invasive imaging methods are more prevalent and preferred in the diagnosis of
emergency conditions in children.

The concentrations of the inflammatory predictors used — cytokines, ferritin, and
procalcitonin — are associated with the degree of disease manifestation and show high
sensitivity and specificity for clinical assessment and differentiation of emergency diagnoses.
IL-6, IL-10, TNF-aq, ferritin, and procalcitonin, individually and in combination, are statistically
proven to have greater sensitivity in the preoperative period. In complicated inflammatory
abdominal diagnoses, they determine the choice of treatment and postoperative therapeutic
strategy.
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Emergency surgery in children remains a cornerstone for most acute abdominal conditions and
should be performed promptly and with maximal atraumatic technique.

High levels of CRP and cytokines in the postoperative period are associated with the prognostic
value of surgical interventions and the duration of hospital stay.

Surgical treatment, guided by the levels of proinflammatory predictors, reduces diagnostic
errors and, when combined with adequate resuscitation and antibiotic therapy, improves
disease outcomes.
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