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Optimal Alvarado score and predictive factors of negative appendectomy rate

Chetsada Wetwittayanugoon, MD
Department of surgery, Bangbuathong Hospital, Bangbuathong, Nonthaburi. 11110

Abstract

Objective : To find the optimal Alvarado score and evaluate predictive factors of

negative appendectomy rate.
Material and Methods : Four-hundred-five acute appendicitis patients, who was

assessed by Alvarado score were enrolled in this retrospective study. The demographic data,
presenting symptoms, investigations, operative findings, pathology results, postoperative
complications and length of stay were collected from medical records from 1 March 2015 - 30
September 2020. The primary outcome was the optimal Alvarado score from area under the
curve (AUC) by receiver operating characteristic analysis (ROC). The secondary outcome was
predictive factors of negative appendectomy rate by multivariate logistic regression analysis with
MedCalc Version 20.015 e SPSS version 21.

Results : The optimal Alvarado score is 8 (Sensitivity 54.47%, Specificity 70.21%). The

multivariate analysis revealed female gender (p-value = .019) and diarrhea (p-value = .035)
increased negative appendectomy rate.

Conclusions : The optimal Alvarado score is 8 (Sensitivity 54.47%, Specificity 70.21%).

The negative appendectomy rate decreased from overall 11.6% to 6.7% when the Alvarado
score cut-off value at 8 was applied. The positive predictive factors of negative appendectomy
rate female gender and diarrhea. When the Alvarado score was less than 8. The surgical
treatment should be considered if migratory pain, leukocytosis and neutrophil shift were
presented. On the other hand, the imaging investigation should be considered if female gender

and diarrhea were presented.

Keywords : Alvarado score, negative appendectomy rate, the optimal cut-off point for

surgical decision-making
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157497l 7 Univariate analysis of predictive factors of negative appendectomy rate
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Nndeyailsarnnisdnuisiieg wands Jutlidodssdonisiiind uvesdnsnisiagnldnedill
wungBanmiosan MsemisuFinunssy feyalunisinvivesniagd sludvsdnd wuldda 7% 970

v A av vo | o M va ay a (Y]
AUrengenilasunsdnldfalinunesaninianue
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1 I~ v Q‘I Q‘ [ 1 Y} SJQ. Qll 1 a QIIQASU I = Q’lj

g1mstnemaitudateiiiudnsnisidaldneilununensanimnundveyasglun1sfinuiil
NUIINANITININEIINATEGANUDE D acute enteritis FanuuINUsUAUNTRIaI1 N ldRISNLAY
wazlsANIaus Y Susun 3 Antduseuay 0.74 Fevinlviannisanewaile

druomsuinvisednesiumis, Leukocytosis kag Neutrophil shift dudueinisuans wazna
N139593841gdmTunsUsTliugUagiuazkuuda N ladastisandnsinsHdnldRanlanunens
an1naunveyaueINIAnYIVavan

INMIANYIVeY Yang Lu wazanzlugthenidnldnddunadnesille 274,405 518 w.a. 2548 A
W.A. 2548 WU 8nsINSHIRlARINlinuNe1BanIN 3.1% KUhenlasunmsiidaldmenldnunensaning
) a oA = ~ ) I w Y va A o P2 ) A o ) )
JuuaudsuunIlaUSsuisuiunIsHdalaRanluin g ldRwmn 3.2 Yu Waeuiu 1.7 Tu
) v Y ' & oA A a Y} a v
ANIBE UV UAISNEINGIUARBATIEINTT iR $8626 Walieuriu $7605 waziln1izunsndou
11N AD 4.7% LBBUAY 1.9% AMULANFNTSRLARINaINTd1AYNINEDR  p-valve < 0.01
AIdeRaladnyiiadnuaslinan1sTinseinIun1sIen 9 e 12

A1519% 9 Univariate analysis of predictive factors of length of stay

Odds ratio | 95% confidence interval for Odds ratio | P Value
Lower Upper

bW .862 .580 1.280 462
Naxe"e 990 607 1.613 968
FtiiIaniy 1.561 1.044 2.333 .030%
15As2Y 4.076 2.084 7.974 .000%**
14 1.578 1.025 2.428 .038*
Leukocytosis 1.133 .639 2.009 .669
Neutrophil shift 1.651 996 2.740 .052
21N1TOLLAAY 1.137 11 1.816 593
Franafiinunssnen | 1.711 1.124 2.603 .012*
N5IUAREINNITHIR | 1.891 705 5.070 206
NANITATIINGITINGN 1.583 836 2.998 158
AMEUNINGOU 1.822 717 4.631 207
amzldRauan 14.312 5.532 37.026 .000**

*p value < 0.05 **p value < 0.01

aues19it 9 Wiedaseilagld Univariate analysis WU3In15a539nuUIne sann
Lilganaseduruiuueulsmenuiaegdifddyniata widedeiifinadesvnuneulsmeuia
Igud sufananie lsauszsis 14 drananfiunsunssne wazanzld@uwen
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a15749f 10 Multivariate analysis of predictive factors of length of stay

Odds ratio | 95% confidence interval for Odds ratio | P Value

Lower Upper
15@59% 3.768 1.852 7.667 .000%*
Fanafiiniumsinm | 1.970 1.252 3.100 .003**
ﬂ’nﬂﬁaumﬂ 14.883 5.661 39.123 .000%*

* p value < 0.05

** p value < 0.01

Aun13799 10 Wedeseilagld Multivariate analysis wuinn1swadaldaedilinunens
anwldldfnasesruiutuueulsmeuassalitoddgvneada winuinlsausesda naifivinge
agldRaunn nadesuruuueulsmeuiaetdifeddymeadn nan1sanwilvilanuiinsilise
Usgduaznngld@Rwendudedeiivilifesnsinmiidiuunniu Woardnwundu luvssdues
nanfiesanuinsanslusanadudutdiiyeainsujifinistesniigisund fauwnd
WA warfivatuayudug Mlsfinadeussansamlunisinw venanideuiunveslsmenuia
guuiszuunsidaduuy on call vilinavindnenagnideulsilusindmlutisnainarsurhlsdmwou

SuupuuuIY
A1579% 11 Univariate analysis of predictive factors of complication
Odds ratio | 95% confidence interval for Odds ratio P Value
Lower Upper
LN 1.071 421 2.721 .886
naxeNY 1372 390 4.827 622
fatluianie 3.484 1.296 9.366 .013*
1sAsau 4.909 1.830 13.168 .002**
1 442 126 1.546 201
Leukocytosis 1.383 311 6.154 671
Neutrophil shift 698 244 1.996 502
91NN 393 .089 1.732 217
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Fraafinsunssne 1.233 474 3.207 668
N1731328INNITNIAN 778 .098 6.199 813
NANIINTIAINGTINEN 2.435 318 18.674 392
uviuueulsme uia | 1.822 717 4.631 207
mazlﬁ(?ﬁlmn 3.780 1.364 10.473 .011*

*p value < 0.05 **p value < 0.01
AUAN519N 11 Wedas1eilagld Univariate analysis  wu31n1sasianunianegsaninlidlad

naganzLNIngousdvlded1Ayn1sans wadadendnanenizunsndou laun autuianie
15AUsza9n waznzlddaunn

M15799 12 Multivariate analysis of predictive factors of complication

Odds ratio | 95% confidence interval for Odds ratio | P Value

Lower Upper
15@59% 4.208 1.531 11.570 .005**
mazvl,ﬁ?mwm 3.066 1.068 8.803 .037*

*p value < 0.05 **p value < 0.01
AINAIS19N 12 Wedasnziilagly Multivariate analysis wuitlsauseana waznigldfunn 4
HAFDNMZUNINGDUDENUTUEIAYNNADH

Yoesy

A" Alvarado score iwinzaude 8 lned Sensitivity Winfu 54.47 Specificity winiu 70.21 ag
fisasnsrinseldRsildnunedaninanasnie 6.7% Jadediviilisasnisindaldfedilinunesann
anaslaun 91n1sUIaTiasdesums, Leukocytosis waz Neutrophil shift lunauefitadeiivinlisnsinig
wsldReTilinunedanmiuannduldun wevde war e1msaewman Tunslitan Alvarado score
feand 8 winfloanisuanviesdnesiunis, Leukocytosis waz Neutrophil shift erauduiladedidae
sndulalunisiansunidn Iuﬁumsﬁé’ﬂmﬁf]ﬁﬂﬁﬁﬂﬁé’mwmimﬁmiﬁﬁqmajwwm%amwLﬁmmﬂﬂ%u
THur e wag 91N15ENeWad WIMEAITRANTUNEIN TS EIne LA eansnI N SH ALY
Aafildwumendanan
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