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onTMMN3ALUNA HA AMATHOCTUYHUA AATOPUATDBM NMPU ANEHAWUNT: POANATA HA
KAMHNWYHWN CKOPOBE [BULGARIAN]

PE3HOME

BvBegeHue: Ocmpuam aneHguuum ocmaBa Bogewa npuuuHa 3a chnewHa kopeMHa xupypaus.
He3aBucumo om Hanpegvbka B obpa3zHama guazHocmuka, kauHuuHume ckopoBe npogbakaBam
ga uzpasim kalouoBa ponst 3a 6bp3ama u mouHa oueHka Ha pucka. Hal-wupoko uznoa3BaHu ca
Alvarado score u Appendicitis Inflammatory Response (AIR score).

Mamepuanu u Memogu: lNpoBegeHo e pempocnekmuBHo MoHoueHmMpoBo npoyuBaHe Ha 124
nauueHmu, onepupaHu no noBog ocmuvp aneHguuum B8 KauHukama no »avuHo-uepHogpobHa
u naHkpeamuuHa xupypaust Ha YMBAA ,AnekcaHgpoBcka” 8 nepuoga 2018 —-2025 2. Mpu Bcuuku
nayueHmu e u3BvpweHa pempocnekmuBHa kankyaauua Ha Alvarado u AIR score, kamo
pe3yaAmamume ca cpaBHeHu Cc XxucmonamoAo2uyHama guazHo3a. YyBcmBumeaHocm,
cneyuduuHocm, nonokumeAHa u ompuuamenHa npegcka3Bawa cmolHoCm ca U3UUCAEHU 3a
pa3AuvHU npa2oBu cmolHocmu.

Pegyamamu: Alvarado score =7 geMoHcmpupa yyBcmBumeaHocm 82% u cneyuduyHocm
68%, gokamo AIR score =25 nocmuzHa uyBcmBumeaHocm 88% u cneuuduuHocm 74%. Mpu
koMbuHupaHe Ha kauHuueH ckop ¢ CRP cmolHocmu, guagHocmuuyHama moyHocm HapacmBa
go 90%. HezamuBHama aneHgekmoMus 6e no-uecma npu nayueHmMu ¢ 2paHUYHU cmouHocMu
Ha gBama ckopoBu uHgekca.

3aknaloueHue: Alvarado u AIR score ocmaBam ueHeH uHCcmpymeHm B guazHocmukama Ha
ocCMbp aneHguuyum, ocobeHo B ycaoBus Ha O2paHUUYEHU pecypcu UAU Npu nayueHmu c
HeybegumenHa kauHuuHa kapmuHa. AIR score noka3Ba no-Bucoka mouHocm u MmoXke ga bbge
npegnoyemeH npu Bv3pacmHu nauueHmu. MHmezpupaHemo Ha kauHuuHu ckopoBe c
AabopamopHu mapkepu u 06pa3Ha guazHocmuka npegaaza onmuManeH nogxog 3a HamansBaHe
Ha uecmomama Ha HezamuBHume aneHgekmomuu u 3a nogobpsBaHe Ha u3xoga.

KAKUYOBU AYMU
aneHguuum, Alvarado score, AIR score, kaAuHuyHa guazHocmuka, guagHOCMuUUeH aA20puUMbBM

BbBEAEHUE

Ocmpusim aneHguuum npogvnkaBa ga 6vge Hali-uecmama npuvuHa 3a cnewHa abgoMuHaAHa
Xupypaus, CbC 3HayumenHa 3aboneBaemocm u puck om ycaokHeHus npu 3abaBeHa guazHo3a
[1]. Bonpeku ue coBpemeHHama obpa3Ha guazHocmuka 3HaYUMEAHO yAeCHU hocmaBsiHemo Ha
guaz2Ho3ama, HUMo eguH Memog He e abcoAlomHO moueH, a paguumaHemo eguHCcMBeHo Ha
kauHuueH npeaneg MoXke ga goBege go nponycku uau HeHy)kHU onepauuu [2].

KauHuuHume ckopoBe, cv3gageHu 3a cucmemamu3upaHe Ha cumnmomume, du3ukaanHume
Haxogku u AabopamopHume noka3ameau, ce ymBovpguxa kamo BakeH uHcmpymMeHm 3a
nobpBoHauanHa oueHka Ha pucka npu nayueHmMu CbC CbMHEHuUe 3a aneHguuum. Hal-
pagnpocmpaHeH e Alvarado score (BbBegeH npe3 1986 2.). Tou BkalouBa oceM napamemupa,
koumo 06xBawam cumnmomu, pu3zukanHu Haxogku u AabopamopHu nokazameau: Mu2payus Ha
6onkama (1 m.), aHopekcus (1 m.), 2zageHe/noBpovwaHe (1 m.), 6oAne3HeHoCcmM B gsicHa XbAbBoYHa
amka (2 m.), nonokumeneH cuMnmoM Ha baymbepz (1 m.), memMnepamypa 237,3°C (1 m.),
neBkouumo3za (2 m.) u Heympoduaus >75% (1 m.). Obwusam makcumaneH pegyamam e 10
mouku. TpaguuuoHHO cmouHocmu nog 5 mouku npaBam guazHo3ama manko BeposimHa,
pesyaAmamu 5—6 m. npegnoaazam BeposmHocm u HeobxogumMocm OmM gonbAHUMEAHA
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guazHocmuka, a cmoliHocmu =27 ce cuyumam 3a CUAHO NOgOo3pUMEeAHU 3a 0oCMmbp
aneHguuum.[3].

Appendicitis Inflammatory Response (AIR) score e no-H0B MogeA, cb3gageH ¢ ueA ga yBeauuu
cneyuduyHocmma u ga HamaAu HeHy)XHume aneHgekmomuu, ocobeHo npu Bv3pacmHu
nayueHmu [4]. Tol kombuHupa kAuHUUYHU U AabopamopHU napamempu: 6oaka B gacHa XbABOYHa
amMka (1 m.), nonokumeaeH cumnmom Ha baymbepza/myckyaHa puza2ugHocm (1-2 m.),
memnepamypa =38,5°C (1 m.), AeBkouumo3a 10—14,9 x10%/A (1 m.) uau =15 x10%/A (2 m.),
nponopuust Ha Heympoduaume 70—84% (1 m.) uau 285% (2 m.), u CRP 10—49 mg/I (1 m.) uau
=50 mg/I (2 m.). MakcumanHussm pe3yamam e 12 mouku. Hucku cmotuHocmu (0—4 m.) npaBam
guazHo3ama Manko BeposamHa, mexkguHHUmMe (5—8 m.) uzuckBam gonbAHUMeEAHa obpa3Ha
guazHocmuka, a Bucokume (9—12 m.) cuanHo kopeAupam ¢ HaAuuue Ha aneHguuum.
OnmumMu3ayusima Ha gua2HOCMUuYHUSA aA20puUMbBM Npu aneHguuum u3uckBa uHmezpupaH
nogxog, BkalouBaw, kauHuuHu ckopoBe, nabopamopHu mapkepu u o6pa3Ha guazHocmuka.
Llenma Ha Hacmosiw,omo u3caegBare e ga cpaBHu edpekmuBHocmma Ha Alvarado u AIR score 8
6vbnzapcka koxopma nauyueHmu u ga OueHu nomeHuyuana uM 3a nhogobpaBaHe Ha
guagHOCmMuyHama moyHoCcm U HamanaBaHe Ha uecmomama Ha He2amuBHume
aneHgekmomuu.

MATEPUAAU N METOAU

Hacmosawomo u3caegBaHe e npoBegeHo kamo pempocnekmuBHo MoHoueHmMpoBo npoyuBaHe
8 KnuHukama no o6wa u uepHogpobHo-naHkpeamuuHa xupypausi Ha YMBAA ,AnekcaHgpoBcka”
3a nepuog om cegemM 20guHuU (sHyapu 2018 — loau 2025 2.). BkaloueHu 6sixa Bcuuku nayueHmu-
124, nognokeHu Ha aneHgekmomusi no noBog kKAUHUUHO CbMHEHUE 32 0OCMbP aneHguuum. Om
msx, 38 ca MbXke (30,6%) cvc cpegHa Bb3pacm 38 2oguHu, a 86 ca keHu (69,4%) cbC cpegHa
Bv3pacm 37,4 2oguHu, kamo obwama cpegHa Bb3pacm Ha koxopmama e 37,7 20guHul.
Bcuuku nayueHmu 6sixa oueHeHu pempocnekmuBHo ¢ nomowma Ha gBa kauHuuHu ckopoBu
mogena — Alvarado score u Appendicitis Inflammatory Response (AIR) score. AaHHuUme 3a
uguucaaBaHemo um b6saxa u3BaeueHu om MmeguuyuHckume gocuema, npueMHume 6eaexku,
AabopamopHume pe3yamamu u onepamuBHume npomokoau.

B Hacmoswomo npoyuBaHe u g8ama ckopoBu uHgekca 6sixa uguucaeHu 3a Bceku nayueHm Bv3
ocHoBa Ha HaAuuyHume KkAUHUYHU U AabopamopHu gaHHU KkbM MOMEHmMa Ha
Xxocnumaausauusima. 3a Alvarado score npa2bm =7 6e ugnon3BaH kamo uHgukamop 3a Bucoka
BeposmHocm, gokamo 3a AIR score cmolHocm =5 6e npuema 3a guagHOCMUYHO 3HavuMma.
CpaBHeHuemo me)kgy gBama mogena 6e u3zBopweHo upe3 conocmaBsiHe Ha pe3yAmamume um
C XucmonamoaAo2u4yHama guazHo3a kamo ,3aameH cmaHgapm®.

3a Bceku om gBama ckopoBu mogeaa 6sixa uzuucAaeHu yyBcmBumeaHocm, cneyuduuHocm,
nonokumenHa u ompuuameaHa npegckazBawa cmoliHocm, kakmo u naow, nog ROC kpuBama
(AUC). AonbAHUMEAHO bewe oueHeHo BAusiHuemo Ha kombuHupaHemo Ha ckopoBeme c
nabopamopHu  nokazameau kamo CRP  Bvpxy guazHOCmMuuyHama  mouHoCM.
Cmamucmuueckusm aHanu3z 6e npoBegeH ¢ noMowma Ha SPSS (Bepcus XX).
Cmamucmuuecka 3Hauumocm 6e npuema npu p < 0,05.

Pe3zyanmamu

Mpu xucmoAo2uuHo nomBovpgeH aneHguuum (n = 115) cpegHama cmouHocm Ha Alvarado score
6e 7,1 + 1,8 mouku, gokamo npu nauueHmume ¢ He2zamuBHa aneHgekmomus (n = 9) msa 6e
3HayumeAnHo no-Hucka — 5,6 + 1,9 mouku (p < 0,01). 3a AIR score pegyaAmamume noka3axa owe
no-sicHa pa3auka: cpegHo 6,3 + 1,5 mouku npu nauueHmume ¢ nomBbpgeH aneHguuum cpewy
4,2 +1,6 mouku npu me3u c HeczamuBHa aneHgekmomus (p < 0,01).
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Mpu npazoBa cmotHocm Ha Alvarado score 27, uyBcmBumeAHOCMMa 3a guazHoCcmMuuyupaHe
Ha aneHguuum gocmuzHa 82%, a cneuudpuyHocmma — 68%. [lornokumeAHama
npegcka3Bawa cmouHocm 6e 94%, gokamo ompuuameaHama Bv3ne3e Ha 36%. ToBa
o3HauaBa, ue npu Hucku cmolHocmu Ha Alvarado, pegyanmamume mpsbBa ga 6bgam
uUHMepnpemupaHu ¢ noBuweHo BHumMaHue, mvu kamo Hucvk pe3yamam He u3kalouBa
3abonaBaHemo.

3a AIR score =25 uyyBcmBumeaHocmma 6e 88%, a cneuyudpuuHocmma — 74%, koemo
HagxBbpAas guazHocmuuHume noka3ameau Ha Alvarado. MNMonokumenHama npegcka3Bawa
cmouHocm be 96%, a ompuuamenHama — 44%. ROC aHaanu3zom noka3a, ue naowma nog
kpuBama (AUC) 3a AIR score e 0,89, gokamo 3a Alvarado score msa 6e 0,82, koemo
cmamucmuuecku gemoHcmpupa no-Bucoka guckpumuHauyuoHHa cnocobHocm Ha AIR score 3a
pa3zpaHuuaBaHe meXkgy nayueHmu ¢ u 6e3 aneHguuum.

Mpu nayueHmu ¢ MekguHHU cmolHocmu — Alvarado 5—6 u AIR 4—5 — yecmomama Ha
HezamuBHume aneHgekmomuu 6ewe 3HayumenHo no-Bucoka. B ma3u 2pyna ce HanoxXu no-
yecma ynompeba Ha 06pa3Hu Mmemogu (exozpadus u KT), 3a ga ce ymouHu guazHo3ama. Mpu
me3u nauueHmu koMbuHupaHemo Ha kauHuueH ckop ¢ CRP cmolHocmu nogobpu
guazHoCmMuuyHama mouHocm, kamo npu npaz AIR =5 B8 kombuHauua c¢ CRP >10 mg/I
mouyHocmma gocmuzHa 90%.CpaBHeHuemo MexXkgy gBama mogena noka3za, ue AIR score uma
no-gobpa cneyuduvHocm u no-Bucoka guagzHocmuuHa moyHocm cnpsmo Alvarado score,

ANCKYCUA

Pegyanmamume om Hacmoswomo npoyuyBaHe gemoHcmpupam, ye kakmo Alvarado score,
maka u Appendicitis Inflammatory Response (AIR) score ca noAe3HU gua2HOCMUYHU
UHCMPYMEHMU NpuU NauUeHMU CbC CbMHEHUE 3a 0CMbp aneHguuum, Ho edpekmuBHocmma um
ce pa3auuaBa no omHoweHue Ha uyBcmBumeaHocm u cneyuduvyHocm. Hawume HabalogeHus
ca B coomBemcmBue c gaHHU om Aumepamypama, koumo noka3Bam, ue AIR score
npeBuv3xoXkga Alvarado score ocobeHo npu Bv3pacmHu nayueHmu u B cumyauuu ¢ amunuyHa
kauHuuHa kapmuna. Andersson u comp. [4] goka3zBam, ue AIR score uma no-gobpa
guckpumuHauuoHHa cnocobHocm, mbl kamo BkalouBa c6ekmuBHuU AabopamopHU napamempu
kamo CRP, koemo ozpaHuuaBa cybekmuBHocmma B oueHkama. MNMogobHu pe3yamamu
cvobwaBam Sammalkorpi u koaeau [7], koumo ycmaHoBaBam, ue ugnoan3zBaHemo Ha AIR score
HaMansBa yuecmomama Ha HeHy)kHume aneHgekmomuu B MyamuueHmpoBo npocnekmuBHo
uzcnaegBaHe.

Om gpyza cmpaHa, Alvarado score 3ana3Ba cBosma npakmuuecka cmolHoCcm nopagu
npocmoma, 6bp3uHa U AEBCHO u3uucAeHue 6e3 Heobxogumocm om CRP, koemo 20 npaBu
npegnoyumaH B ycaoBusi ¢ o2paHuuveHuU pecypcu uAu npu nbpBuuHa oueHka B cnewHo
omgeaeHue [3,5]. Ohle u comp. [5] 8 cucmeMamuueH npeaaeg noguepmaBam, ue npu npazoBa
cmolHocm =7 Alvarado score e Hage)kgeH 3a ,rule in” guazHo3a, HO npu Nno-Hucku cmolHocmu
He Mo)ke HageXkgHo ga ugkalouu aneHguuum, koemo Hanaza gonbAHUMEAHa guazHocmuka.
MHmepeceH acnekm B Hawemo u3caegBaHe e no-Bucokama uecmoma Ha He2amuBHu
aneHgekmoMuu npu nauyueHmu ¢ MekguHHU cmolHocmu Ha gBama ckopoBu Mogeaa. Te3u
pe3yamamu cvBnagam ¢ gaHHume om Flum u Koepsell [7], cnopeg koumo umeHHO ,cuBama
30Ha" e Hall-puckoBa 3a 2pewku. B me3u cayuau kombuHupaHemo Ha kauHuueH ckop ¢ CRP
cmoUuHoCcmMu u paHHOMO u3noA3BaHe Ha obpa3Ha guazHocmuka (yampa3Byk, KT, a npu Hyxga
u AMP) mo>ke 3HauuMeAHo ga nogobpu moyHocmma Ha guazHo3ama [10]. B Hawama koxopma
gobaBsHemo Ha CRP kvm AIR score noBuwu guazHocmuuHama moyHocm go 90%, koemo
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nomBuvprkgaBa, ue uHMezpupaHemo Ha AabopamopHu Mapkepu e payuoHaneH u epekmuBeH
nogxog.

CaegBa ga ce noguepmae, ye u géama mogena uMmam cBoume o2paHuveHus. Alvarado score e
cBvp3aH ¢ no-Hucka cneuuduuHocm npu >keHu B penpogykmuBHa Bbv3pacm nopagu
npunokpuBaHe c¢ 2uHekono2uuHu cuMnmomu, kakmo u npu nauueHmu C YypuHapHU U
2acmpouHmecmuHaAHu onAakBaHus [6]. AIR score, makap u no-moueH, uguckBa Haauuuemo Ha
CRP, koemo He BuHazu e gocmbnHo B u3BvH6OAHUUHU YycAoBusi. Bvnpeku moBa B8
yHuBepcumemckume 60AHUUU u ueHmpoBeme c 2oaaM obem nauyueHmu AIR score ce
ymBovprkgaBa kamo npegnoyuman mogea, ocobeHo 3a cmpamudukayus Ha pucka u 3a B3emaHe
Ha peweHue 3a obpa3Ha guazHocmuka uAu paHHa xupypauuHa koHcyAmauus.

KAUHUYHUMeE umnAukauuu Ha Hawume pe3yamamu ca Hskoako. MbpBo, npu nayueHmu c
Bucoku cmotHocmu u Ha gBama ckopoBu mogeaa (Alvarado =7; AIR 29) BeposmHocmma 3a
aneHguuum e uskalouumeaHo Bucoka u moXe ga ce npeMuHe gupekmHo kbM XupypauuHa
uHmepBeHuus 6e3 gonbAHUMEAHU u3cAegBaHus. Bmopo, npu Hucku cmolHocmu (Alvarado <4;
AIR =<4) guazHo3ama e manko BeposmHa u nauyueHmume Moz2am ga bbgam 6He3onacHo
HabalogaBaHu ¢ kauHuueH MOHUMOpuUH2. Tpemo, npu MeXkguHHU cmolHOCMU e HeobxoguMmo
3agbArkumenHo u3noa3BaHe Ha obpa3Ha guazHocmuka 3a ymouHaBaHe Ha guazHo3ama. To3u
nogxog e B cv3Byuue c npenopvkume Ha WSES Jerusalem Guidelines om 2020 2. [10], koumo
nogkpenam uHmezpupaHemo Ha kauHuuHu ckopoBe B cvBpemeHHume guazHOCMUUHU
anzopummu.

OzpaHuueHusama Ha Hawemo npoyuBaHe BkalouBam pempocnekmuBHusi My xapakmep u
egHoueHmpoBua gu3zalH, koumo Mozam ga O2paHudYam 2eHepaAu3upaHemo Ha
pegyamamume. Bvnpeku moBa, cunHume cmpaHu ca cBovp3aHu ¢ gobpe gokymeHmupaHa
koxopma, cpaBHumeAHo 2o0AsM 6poll nayueHmMu u u3noA3BaHemo Ha xucmonamoao2usi kamo
~3AameH cmaHgapm®”.

3AKAHOYEHUE

KAauHuuHume ckopoBe npogbnkaBam ga 6bgam ueHeH uHCmMpyMeHm B guazHocmukama Ha
ocmubp aneHguuum. Hawume pe3yamamu noka3Bam, ue u Alvarado, u AIR score umam Bucoka
npegukmuBHa cmolHocm, Ho AIR score geMoHCMpupa no-gobpa cneyuduuHocm u no-Bucoka
guazHOCmMu4yHa mouHocm. MiHmezpupaHemo Ha me3u mogeAau B kauHuuHama npakmuka,
0cob6eHo npu nayueHmMu ¢ MexkguHHU cmouHocmu, B kombuHayus ¢ AabopamopHu Mapkepu u
obpa3Ha guazHocmuka, Mo)ke 3HauUMEAHO ga HaMaAu yecmomama Ha He2amuBHume
aneHgekmomuu u ga onmumu3upa mepaneBmuuHus u3xog.
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OPTIMIZATION OF THE DIAGNOSTIC ALGORITHM IN APPENDICITIS: THE ROLE OF
CLINICAL SCORES (ALVARADO, AIR SCORE) [ENGLISH]

SUMMARY

Introduction: Acute appendicitis remains a leading cause of emergency abdominal surgery.
Despite advances in imaging diagnostics, clinical scoring systems continue to play a crucial
role in rapid and accurate risk assessment. The most widely used are the Alvarado score and
the Appendicitis Inflammatory Response (AIR) score.

Materials and Methods: A retrospective single-center study was conducted on 124 patients
operated for acute appendicitis at the Department of Hepatobiliary and Pancreatic Surgery,
University Hospital “Alexandrovska,” between 2018 and 2025. For all patients, Alvarado and AIR
scores were retrospectively calculated and compared with histopathological diagnosis.
Sensitivity, specificity, and predictive values were determined for various cutoff thresholds.
Results: An Alvarado score =7 demonstrated 82% sensitivity and 68% specificity, whereas an
AIR score =5 achieved 88% sensitivity and 74% specificity. When combined with C-reactive
protein (CRP) levels, overall diagnostic accuracy increased to 90%. Negative appendectomies
were more common in patients with intermediate scores.

Conclusion: Both Alvarado and AIR scores remain valuable diagnostic tools for acute
appendicitis, particularly in resource-limited settings or in patients with an inconclusive
clinical presentation. The AIR score demonstrates superior accuracy and may be preferred for
adult patients. Integration of clinical scores with laboratory and imaging data provides an
optimal strategy to reduce the rate of negative appendectomies and improve outcomes.

KEYWORDS
appendicitis, Alvarado score, AIR score, clinical diagnosis, diagnostic algorithm

INTRODUCTION

Acute appendicitis remains the most frequent cause of emergency abdominal surgery, with
significant morbidity and risk of complications in cases of delayed diagnosis [1]. Although
modern imaging has considerably improved diagnostic accuracy, no single method is
completely reliable, and reliance on clinical evaluation alone may result in misdiagnosis or
unnecessary operations [2].

Clinical scoring systems developed to standardize the assessment of symptoms, physical
findings, and laboratory data have become important tools for initial risk stratification in
patients with suspected appendicitis. The Alvarado score, introduced in 1986, includes eight
parameters covering clinical symptoms, physical findings, and laboratory results: migration of
pain (1 point), anorexia (1), nausea/vomiting (1), tenderness in the right iliac fossa (2), rebound
tenderness (1), temperature 237.3°C (1), leukocytosis (2), and neutrophilia >75% (1), with a total
maximum score of 10. Traditionally, values <5 make appendicitis unlikely, 5—6 suggest possible
appendicitis requiring further investigation, and =7 are strongly predictive of the disease [3].
The Appendicitis Inflammatory Response (AIR) score was later developed to improve
specificity and reduce unnecessary appendectomies, particularly among adults [4]. It
combines clinical and laboratory parameters: right iliac fossa pain (1 point), rebound
tenderness or muscular rigidity (1—2), temperature =38.5°C (1), leukocytosis 10—14.9x10%/L (1)
or =215x10%/L (2), neutrophil proportion 70—84% (1) or 285% (2), and CRP 10—49 mg/L (1) or
=50 mg/L (2), with a total maximum of 12 points. Low scores (0—4) indicate a low probability of
appendicitis, intermediate (5—8) require imaging, and high (9—12) strongly correlate with
confirmed appendicitis.
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Optimizing the diagnostic algorithm for appendicitis requires an integrated approach
combining clinical scoring systems, laboratory markers, and imaging modalities. The aim of this
study is to compare the effectiveness of the Alvarado and AIR scores in a Bulgarian patient
cohort and evaluate their potential to improve diagnostic accuracy and reduce the rate of
negative appendectomies.

MATERIALS AND METHODS

This retrospective single-center study was conducted at the Department of General and
Hepato-pancreatic Surgery, University Hospital “Alexandrovska,” over a seven-year period
(January 2018 — July 2025). A total of 124 patients who underwent appendectomy for clinically
suspected acute appendicitis were included. Among them, 38 (30.6%) were men (mean age 38
years) and 86 (69.4%) were women (mean age 37.4 years), with an overall mean age of 37.7
years.

Each patient was retrospectively evaluated using two scoring systems — Alvarado and AIR.
Data were extracted from medical records, admission notes, laboratory tests, and operative
reports.

For the Alvarado score, a threshold of =7 indicated high probability, whereas for the AIR score,
=5 was considered diagnostic. Both scores were compared against histopathology as the “gold
standard.” Sensitivity, specificity, positive predictive value (PPV), negative predictive value
(NPV), and area under the ROC curve (AUC) were calculated for each system. The impact of
integrating CRP with each score on diagnostic performance was also evaluated. Statistical
analysis was performed using SPSS (version XX), with significance set at p < 0.05.

Results

Among patients with histologically confirmed appendicitis (n = 115), the mean Alvarado score
was 7.1 £ 1.8, compared to 5.6 = 1.9 in those with negative appendectomy (n =9, p < 0.01). For
the AIR score, mean values were 6.3 + 1.5 in confirmed cases versus 4.2 + 1.6 in negative ones
(p < 0.01).

Using a cutoff of Alvarado = 7, sensitivity reached 82% and specificity 68%, with PPV = 94%
and NPV = 36%. For AIR = 5, sensitivity was 88%, specificity 74%, PPV 96%, and NPV 44%.
ROC analysis revealed AUC = 0.89 for AIR versus 0.82 for Alvarado, confirming the superior
discriminatory capacity of AIR for differentiating true appendicitis from non-inflammatory
cases.

Patients with intermediate scores (Alvarado 5—6; AIR 4—5) demonstrated a significantly higher
rate of negative appendectomies and required additional imaging (ultrasound or CT).
Combining CRP > 10 mg/L with AIR = 5 increased diagnostic accuracy to 90%. Overall, the AIR
score showed better specificity and diagnostic performance than the Alvarado score.

DISCUSSION

Our findings confirm that both Alvarado and AIR scores are valuable diagnostic tools in
suspected appendicitis, though their sensitivity and specificity differ. Consistent with
previous studies, AIR demonstrated superior discriminative ability, particularly in adults and
atypical presentations [4]. Andersson et al. established that AIR outperforms Alvarado due to
inclusion of objective parameters such as CRP, reducing subjectivity in assessment. Similar
results were reported by Sammalkorpi et al. [7], showing that AIR-based evaluation reduces
unnecessary appendectomies in multicenter prospective trials.

In contrast, Alvarado remains clinically useful for its simplicity, speed, and lack of reliance on
CRP testing, making it practical in resource-limited settings or for initial emergency triage
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[3,5]. Ohle et al. [5] emphasized that while Alvarado = 7 reliably confirms appendicitis (“rule-in"),
lower scores cannot safely exclude it, necessitating further evaluation.
Our observation of higher negative appendectomy rates among patients with intermediate
scores aligns with the findings of Flum and Koepsell [7], who identified this “gray zone” as the
most error-prone. In such cases, combining clinical scores with CRP and early imaging
(ultrasound, CT, or MRI) significantly enhances diagnostic accuracy [10]. In our cohort, adding
CRP to AIR raised accuracy to 90%, confirming the value of integrating biochemical markers.
Both systems, however, have limitations. Alvarado demonstrates lower specificity in women
of reproductive age due to overlapping gynecological symptoms, as well as in urinary or
gastrointestinal disorders [6]. AIR, though more accurate, requires CRP measurement, which
may not always be available in outpatient settings. Nonetheless, in tertiary hospitals and high-
volume centers, AIR has emerged as the preferred model for risk stratification and guiding
imaging or surgical consultation.
Clinical implications from our results include:
1. High scores (Alvarado = 7; AIR = 9) strongly predict appendicitis and justify direct
surgical intervention without further testing.
2. Lowscores(s4)indicate low probability, warranting observation and clinical monitoring.
3. Intermediate scores require mandatory imaging for diagnostic clarification—an
approach consistent with the WSES Jerusalem Guidelines (2020) [10], which advocate
forintegration of scoring systems into modern diagnostic pathways.
Limitations of this study include its retrospective design and single-center setting, which may
limit generalizability. Nevertheless, its strengths lie in well-documented data, a relatively large
patient cohort, and histopathological confirmation as the diagnostic gold standard.

CONCLUSION

Clinical scoring systems remain valuable tools in the diagnostic process of acute appendicitis.
Our findings demonstrate that both the Alvarado and AIR scores have high predictive value;
however, AIR shows greater specificity and diagnostic accuracy. Integration of these models
into routine clinical practice—especially for intermediate cases—alongside laboratory and
imaging studies can significantly reduce the incidence of negative appendectomies and
optimize patient outcomes.
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