m'mgnﬁaﬂmamam‘smoaﬁﬁaﬁﬂﬁw Alvarado Score
WSIUgUNUNITATIIBULHD A9 NN INg
TunsitiagdelsaldResniauidsunan

unAnto

WeRnwaugniesawanisnaitadulasld Alvarado score WisuWiwnAuNan13nTa
Fuifasnyismemesinenlumsitadulsaldfdniauidsunau

BNFANYY NMNIRNEILUY Cross sectional for diagnostic study ﬁﬂmﬁmﬂamméﬂwﬁm%’v
masnwsslaaldfediniauidaondusnenssings uazdsnmatuidenanend T wea. 2566 fa 2560
fingusnage wiu 319 3g tesudeiu 2 nau naud 1 fielsaldfsnauideonaululsmenuia
sufianszynIsevgen wazngudl 2 fihelsaldfeiniauiduonduiidsioannlaneinagasusi
5 wis manasiiai mMafine Wusiwsudoyadislsaldfsnauiilasumyitadeusie Alvarado
Score wAzNaBULdERTIAMINENEINGT TnesidoyaiaifiBmsiau uazaRnBeIAT
ImillhzLﬁumwgﬂﬁaﬂuﬂiuﬁumm sengitivity, specificity, accuracy, false positive rate, false
negative rate, positive predictive value, negative predictive value and likelihood ratio (LR).
Statistical Woddzy A5 P < 0.05

nan1sAnm dianlsaldfsniauiBaunauldsumsitalagld Alvarado score shuau 319 18
namInTasuLdenuinduldfssnaudiuiu 296 318 nauft 1 Swau 133 T8 umende Sovas
58.65 anyLady 36.40+19.90 T srazaTerunUMII M IREY (RausiiFuiuThenszisdesuls
Wugthelu) 115 6.9 $alas szaznaserssdnsumsidandy 18.0 +7.7 Falus nanmsnyaduiile
wudndulsalddedniauiBoundudosaz 91.73 Tldfwuwaniouay 24.06 naudl 2 §1wu 186 318
duiwemdedouas 54.30 anglads 37.40 +17.1 T svaznanienssmIinuiade (faudiEuduie
nazieieduliidudiagly) 8.8+6.9 Falue szuzanssmpamsdnyeis 18.3+8.2 F3lue namInsaa
Fudonuidulsaldfssniauidounduiosas 93.01 flldfauaniosay 32,37 WewSsuifisuseninma
Alvarado Score WarmInTaBuLipdmIuMTIdadelsaldfedniauiduunduiniuldfsunnnoen
Accuracy 50.34% Sensitivity 26.02% Specificity 67.63% PPV 32.35% NPV 52.34 Positive LR 0.80%
Negative LR 1.09%

agt mTladulsaldfednaudaunausasrsaTiniuldfuanSousunAsunnigude
It ULadABINg pathology WU3NHeA1 Sensitivity M5efuen way Specificity af;ﬂmzﬁu
thunane feduifiofuanuusiugluninmnaitaduifionssnmmsls Alvarado score 32uAU
\3esiindy

AdAz : [dRedniauduunau, Alvarado score, NANIATINIAY

NANNUAAENTIN TSMENLIaaNRANIzENBATEnN SnTnguasTsIll

<
&
Z
Q

)

8103



The Accuracy of Alvarado Score in Diagnosis of Adult Acute Appendicitis

Panussabodee Limlikhit, M.D.

Abstract

To investigate the accuracy of Alvarado score for the diagnosis of acute appendicitis with
Pathology results.

Methods Cross sectional diagnostic study was conducted. Participants were three
hundred and nineteen patients who had rule out acute appendicitis, at Department of Surgery,
Detudom Royal Crown Princess Hospital from 2013 to 2017. Data of patients with appendicitis
and used Alvarado score for diagnosis. Data were divided into 2 groups and group 1 no refer,
group 2 refer form network according inclusion criteria. The validity was evaluated in relation
to sensitivity, specificity, accuracy, false positive rate, false negative rate, positive predictive value,
negative predictive value and likelihood ratio. Statistical analysis was done using statistical
package for social science version16 statistical software (SPSS) and statistical significance was
determined by a P < 0.05.

Results There were 319 patients with acute appendicitis and used Alvarado score
diagnosis, 296 without disease from the confirmation from pathology. Group 1 (133 case) were
female 58.65% mean age 36.40 £19.90 years, mean waiting time for admit 11.5+ 6.9 hours, mean
waiting time for treatment (operative) 18.0 £7.7 hours, pathology report appendicitis 91.73% and
rupture appendicitis 24.06%. Group 2 (186 case) were female 54.30% mean age 37.40 + 17.1 years,
mean waiting time for admit 8.8 + 6.9 hours, mean waiting time for treatment (operative) 18.3 £+ 8.2
hours, pathology report appendicitis 93.01% and rupture appendicitis 32.37%. Regarding Alvarado
score comparing with pathology, its validities were; Accuracy 50.34% Sensitivity 26.02%
Specificity 67.63% PPV 32.35% NPV 52.34 Positive LR 0.80% Negative LR 1.09%

Conclusion The validity of the Alvarado score comparing with pathology yielded low
sensitivity and moderate specificity. Therefore, in order to increase the accuracy of diagnosis for

treatment, Alvarado score should be used in conjunction with other tools.

Keywords : Acute appendicitis, Alvarado score, The Accuracy Diagnosis
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Table 1 Baseline Characteristics of Acute Appendicitis Patients

Baseline Characteristics of Appendicitis Appendicitis
Acute Appendicitis Patients Group 1 (n=133) Group2 (n=186)
Sex
male 55(41.3b) 85(45.70)
female 78(58.65) 101(54.30)
Age
<20 45(33.83) 39(20.97) <
20-30 15(11.28) 34(18.28) %
31-40 20(15.04) 41(22.04) ;
41-50 19(14.29) 29(15.59) g
51-60 10(7.52) 21(11.29)
> 60 24(18.05) 22(11.83)
Mean, max-min 36.4 +19.9, 85-15 37.4 +17.1,15-81
Waiting time for treatment (start illness to admit)
<10 69(51.88) 119(63.98)
10-20 51(38.3b) 56(30.11)
21-30 11(8.27) 10(5.38)
31-40 2(1.50) 1(0.54)
Mean, max-min 11.5 + 6.9,37-1 8.8 +6.2,1-37
Waiting time for operative
<10 3(2.26) 3(1.61)
10-20 108(81.20) 143(76.88)
21-30 15(11.28) 29(15.59)
31-40 7(5.26) 8(8.30)
Mean, max-min 18.0+ 7.7, 60-5 18.3 +£8.2,5-50
Alvarado score
Migratory right iliac fossa pain (yes) 26(19.55) 31(16.67)
Nausea/ Vomiting (yes) 57(42.86) 73(39.25)
Anorexia (yes) 10(7.52) 14(7.53)
Tenderness right iliac fossa (yes) 132(99.25) 185(99.46)
Rebound tenderness (yes) 47(35.38) 93(50.00)
Fever (yes) 85(63.91) 128(68.82)
Leukocytosis > 10.0x109/L (yes) 114(85.71) 163(87.63)

Neutrophils > 75% or left shift (yes) 127(95.49) 173(93.01)




Baseline Characteristics of Appendicitis Appendicitis

Acute Appendicitis Patients Group 1 (n=133) Group2 (n=186)

Comorbidity
Diabetic mellitus 32(24.06) 2(1.08)

Carcinoid 0 0
Eosinophil 1(0.75) 0
Non 100(75.19) 184(98.92)

Length of stay <
< 3 days 63(47.4) 117(62.9) ?
3-4 days 64(48.1) 59(31.7) :
> 4 days 6(4.5) 10(5.4) 5

mean length of stay, max-min 29+1.0, 1-7 2.6 +1.1,2-10

an o

asasadladulsaldfesniaudaundy w16, 21 579, 8 AZEUUAIWI 5, 11 18
lagld Alvarado score wudndidihelsnldfs  daeldfclivend Arpzuuulugag 6 Azuuy
sniauidgundusiuiuldfieunn Souaz 24.06,  WwIU 32, 36 318, 7 ATWUUAWIU 24, 35 1,
30.11 MSUTZEIUTSFUAZIUL WUIANATLUY 8 AZUY WU 13, 19 578 fauanslunnsned 2
lugae 6 AzuuL 1wy 7, 17 579, 7 ATWUU

Table 2 classified of Alvarado score (N=319)

classified of Appendicitis Group 1 (n=133) Appendicitis Group2 (n=186)

Alvarado score Rupture Non Rupture Rupture Non Rupture
(32case) (91case) (56case) (117case)
2 0 1 0 1
3 1 1 0 3
4 1 2 1 6
5 2 15 5 10
6 7 32 17 36
7 16 24 21 35
8 5 13 11 19
9 0 3 1 7

HanITaInIIaBuLEanIene33nen appendicitis 3p8ay 22.6, 25.27 Qﬂwﬁlﬁwudﬁ
(Pathology) ﬂaq;ui’?il,z WU Acute superlative thefulsaldaedniauidsunduiunanisnTiasy
appendicitis $ovay 39.8, 31.72 Ruptured  \Hawuind Reactive lymphoid $ovas 3.76, 4.84
appendicitis 3aga 24.06, 30.11 Inflammatory FananeluaNIed 3




Table 3 Histopathology and operative findings among the two groups. (N=319)

Cell type of the diagnosed case

of Acute appendicitis

Appendicitis
Group1l (n=133)

Appendicitis
Group2 (n=186)

Confirm Acute appendicitis
Acute superlative appendicitis
Ruptured appendicitis
Inflammatory appendicitis
Gangrenous appendicitis
Per appendicitis

No confirm Acute appendicitis
Carcinoid tumor
Fecal impact
Fibrous Obliteration
Reactive lymphoid
Aerosol congestion

normal

123 case 173 case
53(39.85) 59 (31.72)
32(24.06) 56(30.11)
30(22.56) 47(25.27)
7(5.26) 10(5.38)
1(0.75) 1(0.75)
10 case 13 case
1(0.75) 1(0.54)
2(1.50) 0
0 2(1.07)
5(3.76) 9(4.84)
1(0.75) 1(0.75)
1(0.75) 0

NanNIIANEIANNLIUET (Accuracy)
29958 Alvarado Score tumaidadulsaldf
SnEudsUnNduUSsUTsUAURan IR BUTe
NNgNBINe (Pathology) WudNTIFiaef a3y
aduindulsaldfedniauidoundudaeldsu
masnnlaernnuazasBuLiansaamanensinen
(Pathology) s 319 3y giheiiegluiiui
Funawzaay w133 9 Tlddeunnduou
32 18 Jihefl lesumasesaanlsamenuiagusy
U 5 ke 03U 186 e JldFaunn Suau
56 518 HamInsatuienuindulsaldfedniay
U 296 38 (3oway 92.79) wathlUAesnzi
mANusugaen1sifdadelsaldfedniay
Boundunazldfeuanlaeansld Alvarado score

wudnfAndlugn (Accuracy) iy 50.34%
(44.49% to 56.17%) sensitivity WAy 26.02%
(18.52% to 34.70%) wazludiuen specificity
YaenInTIaluasell WinAu 67.63% (60.11%
to 74.53%) #A1 PPV winAU 36.36% (28.35%
to 45.22%) way NPV Wiy  56.25% (52.61%
to 59.83%) ANAIAY &1XIUAN positive LR
Wiy 0.80% (0.56 to 1.16) Wa¥ negative
LR #Avinnu1.09 (0.94 to 1.27) ANa1nU
§NIVAN sensitivity, specificity, PPV, NPV,
positive ka2 negative LR lussdiunzuuufivasnin
< 7 (2-6 AYKUU) LATUINAIAIDWINAY 7-9
ATLUUYDINANITUIZLAUARY Alvarado score
Touansluased 4
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Table 4 Validity of Alvarado score Regarding Accuracy Sensitivity and Specificity, positive

predictive value (PPV), negative positive predictive value (NPV), positive and negative likelihood

(LR+,-) (N=296)

Accuracy Sensitivity Specificity ~ FoSitive Negative
Cut of (%) (%) (%) predictive ~ predictive LR+ LR-
Score (95%01) (95%01) (95%01) value (PPV) value (NPV) (95%CI) (95%CI)
(95%CTI) (95%CTI)
50.34 26.02 67.63 36.36 56.25 0.80 1.09
Overall
Score (44.49% to (18.52% to (60.11% to (28.35% to  (52.61% to (0.56 to (0.94 to
56.17%) 34.70%) 74.53%) 45.22%) 59.83%) 1.16) 1.27)
. 49.29 18.64 71.60 32.35 54.72 0.66 1.14
<
(2-6) (40.74% to (9.69% to (60.50% to (20.21% to (50.14% to  (0.3bto  (0.95 to
57.86%) 30.91%) 81.07%) 47.45%) 59.22%) 1.24) 1.37)
. 51.28 32.81 64.89 38.89 57.84 0.91 1.05
>
o (43.16% to (21.59% to (b4.36% to (28.98% to  (52.17% to (0.59 to (0.83 to
7-9
(7-9) 59.35%) 47.69%) 45.69%) 49.81%) 63.32%) 1.43) 1.32)
aAUsIuNa WUINAN sensitivity 93.56% WarA1 specificity

asafdadelsaldfedniauidyunauly
TsmgnunaaufanszgnsesgaunulsmeLNa
guruia 5 wisteagluiiuisuAnvevlneansls
Alvarado score U3aulisuny gold standard
d1%5U diagnostic test Z9ldwAnanIIRTIATY
Hang pathology WUAN sensitivity 26.02%
wazludiuen specificity va9n1IaTIalUASE
WinAL 67.63% A1 PPV WiNAU 36.36% Wag NPV
Winy 56.25% ANa1sy g 1IUAN positive LR
Wiy 0.80% way negative LR #AwinAy 1.09
Tagnasnaninansliiuinnisnsiaifdadelsa
Tanedniauidaunauiinnnuly (sensitivity) o
JLFUMENFINAINANTRABI DY Sammalkorpi
H E, et al. (2014/° Wuinen sensitivity Winiu
54.8% N1IANBIVPY Tamanna Z, et.al (2012)”
fnw1n13ld Alvarado score LBUAUNA
Pathology A1 sensitivity 59.57% T9uAnsg

ANNNNIANEVEY Memon Z. A, etal (2013)"

Wit 67.63% Feeglusziuhunandalndifiss
AUNAN1IAN®IYDY Sammalkorpi H E, et al.
(2014)° WUR1 specificity WinAU 76.4% Way
Memon Z A, etal (2013)® T#en specificity
Wiy 80.6% WAYANANNIAN®NYEY Tamanna Z,
etal (2012)*° WuAn specificity Winiu 85.13%
AINNIIRANBINUAIANN LN UL (Accuracy)
Wi 50.34% Beaglusziutiunans, Positive
predictive value (PPV) WinAU 36.36% Negative
(NPV) iy 56.28%

AN positive LR WAL 0.80% uaz negative LR

predictive value

Jewindy 1.09 Tnddesiunsfnsnwuee Md.
Tamanna Z, et.al (2012)° WUAIANNLLUEIUDY
Alvarado score (accuracy of Alvarado score)
WinU 75.2% AN positive predictive values (PPV)
fiAN 71.79% negative predictive values (NPV)
fidn 76.82% a1nAuwAnstsiuiaziduain
nauagnsiuanseiuuainy
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aguwanIsdnwnaziaiduanusain
AsAnNY

ANULAIUEN (Accuracy) U89 Alvarado
score M sIdadulsaldfedniauidsunauy
WisuifsuAvasunsgiufenisnsiaduile
#835MNe pathology WUiN sensitivity oejlu
32U waz specificity agluseiiunatsiiege
Fewanalfifiufensld Alvarado score Tums
Fusiulsa (Rule in / Confirm) wazAITHAINA&RY
reliability ApUNNIANNEDY validity fneLase

A1 sensitivity ogluszdum wazen
specificity aglusziiunans Bawanslifiui
ASlE Alvarado score 3flasulsaldfedniau
Goundu Judsnnsnsaiidlanianainlunis
Aadule Tusefl Alvarado score ogluziae 2-6
AZLUY LAN1ZENTU screening test WIITd
Tanafiazfinudldidulsaduidiuiunndae
WU A" specificity g4 azilamanantaann
lumsAfaselsaauiivn@dndulse (Low False
positive) azdiUselapilunsdusgulsa (Rule in /
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