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* AnsINTHIAAldRILNG (Negative appendectomy) EQIJQQQ
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Ref: Evaluation of Alvarado score and RIPASA score for diagnosis of appendicitis, Sirindhorn Hospital, Khon Kaen province. ﬁﬁﬁﬁiiQWﬁJWUWaiJWWTcTWSﬂWlJ.ZS()1;15(3):55—64,
Sania S, Shahroz S, Maria Z. Evaluation of RIPASA and ALVARADO Score for Diagnosis of Acute Appendicitis. Journal of Rawalpindi Medical College (JRMC). 2018;22(1): 43-46.
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Variables ________|Point __

o . . . 1
* Acute appendicitis Symptoms Mlgratlf)n of pain
I Anorexia 1
N f dect _ Nausea/vomiting 1
cgative appendectomy B R0 tenderness 2
: : _ Rebound tenderness 1
® neutrophil- to-lymphocyte ratio (NLR) _ T =R E]
o o Eole] =11 | eukocytosis 2
Plobbibiy Alvarado aziuu 9-10 fiheiiTomaiou 100% floz Left shift 1
(Ghil&A ssmay
Az 7-10 Semagaiiilul¥Rednay Total 10
aziuu 56 hozihldRdnay udnsda
AsIiINAN 151 CT scan
azuuw 04 Alomatiosfioziluldfa
ontary
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Uanviaeiaafn1uuln
Alvarado score | —= Unlikely—> Observe/discharge

Tenderness, rebound

I J

N =Total
CBC + UA, UPT Dx. Acute A diciti
x. Acute Appendicitis \ Dia -
gnostic accuracy
\I/ Discrimination
NLR + Alvarado score
Exclude /
: N dicitis,
on app.en ICI‘tIS., | Appendectomy
gsynecologic condition, CA + pathology
colon
l Complicated
Normal Uncomplicated Appendicitis
(Negative Appendectomy) Appendicitis (Ruptured, gangrenous)
Unnecessary Urgency Operation Emergency

Operation Operation
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AZLLUU 9-10 —+ | NLR> 6.7 —— | Complicated Appendicitis

_> H . eg @
ASLUL 7-10 NLR > 6.7 Complicated Appendicitis

Alvarado score +

NLR

NLR > 3.4 |—* Uncomplicated Appendicitis

ASLLUU 5-6 —”| NLR> 3.4 |—> | Uncomplicated

\4 NLR 2- 3.4

ATLUU 0-4 —» | NLR < 2

Appendicitis

-
N

~
o

Negative appendectomy

Ref:Sevinc MM, Diagnostic value of basic laboratory parameters for simple and perforated acute appendicitis: an analysis of 3392 cases. Turkish Journal of Trauma& Emergency
Surgery.2016;22(2):155-162

Ahmad KA. A Cross-Sectional Study of Neutrophil-to-Lymphocyte Ratio in Diagnosing Acute Appendicitis in Hospital Melaka. Malays J Med Sci. Nov— Dec 2019; 26(6):55— 66
Ahmed S. Sensitivity and Specificity of the Neutrophil-to- lymphocyte Ratio in Diagnosis of Acute Appendicitis. Annals of clinical and laboratory science.2019;49(49):632.
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® Retrospective Cohort study
* mdalaawdnaunniglulsaneninantiating 9.5aY3 AuA 18031AN 2561 — 315UNAN 2562
A v Aan
TasgueuNaInMIN 1INMINNEINe mazuiiseamily 3nqu
1 YA a .
nau 1. Ulﬁ aalna (Negative appendectomy )
ngu 2. ldasonaui lulinzunsndou (uncomplicated appendicitis)
ﬂmJ 3. "lamamﬁ‘u UAZUNT AU (complicated appendicitis)

U Y (Y] YA o n Yo LY, 1 (Y] | Y YA
¢ !ﬂﬂ!%ﬂﬂ@i’)ﬂ P;lj‘]J’JEJ fﬂ ﬂhlﬁ@\i’é)ﬂ!,ﬁﬂlmblﬂiﬂﬂﬁP\lW]ﬂ’Sui’JiJﬂ‘]JﬂﬁNW]ﬂUlﬁGN

Y AaAaa

a c : . : . . .
® AT 18514%@33@1‘15 a 9% Chi-squared test, ssmple and multiple logistic regression, ROC analysis
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Characteristics

Demographic

Normal

n=123 (18.47)

Uncomplicated

n=438 (65.77)

M519N1. Description of patients’ characteristics

Complicated

n=105 (15.76)

P-Value

Age (year), median (range) 24(6, 66) 27.5(6, 80) 31(6, 75) 0.281
Sex, number, (%)
Male 47(38.2) 214(48.9) 59(56.2) 0.022
Female 76(61.8) 224(51.1) 46(43.8)
BMI, median (range) 22.1(13.1, 37.7) 21.3(12.5, 35.7) 21.8(13.4, 34.6) 0.327
LOS (day), median (range) 2(2, 5) 3(2, 7) 4(2, 17) <0.001
Alvarado score, mean (SD) 6.0(1.4) 7.7(1.4) 8.6(1.0) <0.001
Cost (Baht), median (range) 10,892(8,976, 25,389) 10,808(8,580, 28,212) 12,342(8,749, 72,329) <0.001
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Migration of pain, number, (%)
Absence 46(37.4) 117(22.7) 18(17.1) 0.003
Presence 77(62.6) 321(73.3) 87(82.9)
RIF pain, number, (%)
Yes 121(98.4) 435(99.3) 104(99.0) 0.487
No 2(1.6) 3(0.7) 1(0.9)
Duration of pain (hours), median 12(5, 96) 15(3, 76) 26(6, 100) <0.001
(range)
Diarrhea, number, (%)
Yes 37(30.1) 85(19.4) 35(33.3) 0.002
No 86(69.9) 353(80.6) 70(66.7)
Nausea or vomiting, number, (%)
Yes 72(58.5) 269(61.4) 77(73.3) 0.043
| No 51(41.5) 169(38.6) 28(26.7)
—
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A131991. Description of patients’ characteristics

Body temperature (°C), mean (SD) 37.6(0.7) 37.8(0.6) 38.3(0.8) <0.001
Fever, number, (%)
Yes 77(62.6) 334(76.3) 97(92.4) <0.001
No 46(37.4) 104(23.7) 8(7.6)
Tenderness at right lower quadrant, number, (%)
Yes 123(100) 437(99.8) 105(100) 1.000
No 0 1(0.2) 0
Rebound tenderness, umber,(%)
Yes 37(30.1) 252(57.5) 80(76.2) <0.001
No 86(69.9) 186(42.5) 25(23.8)
Guarding, number, (%)
Yes 42(34.2) 254(57.9) 87(82.9) <0.001
No 81(65.9) 184(42.0) 18(17.1)
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Laboratory results

WBC (cell/mm?®), median (range) 10,400(3,680, 24,790) 14,615(5,300, 31,710) 16,090(7,100, 30,500) <0.001
WBC (cell/mm?),
number, (%)
< 10,000 51(41.5) 44(10.1) 6(5.7) <0.001
>10,000 72(58.5) 394(89.6) 99(94.3)
Neutrophil (%), mean (SD) 68.3(12.9) 78.3(9.9) 82.7(6.2) <0.001
Neutrophil (%), number, (%)
S75% 81(65.9) 122(27.9) 10(9.5) <0.001
>75 % 42(34.2) 316(72.2) 95(90.5)
Lymphocyte (%), mean (SD) 23.7(11.5) 15.3(8.5) 11.2(5.2) <0.001
= Neutrophil/Lymphocyte ratio, 3.1(0.9, 18.2) 5.8(0.9, 33.4) 8.5(2.3, 23.5) <0.001

Srem median (range)




SR Univariate Multivariate
sn#iAA f51 TUssls lleusms Data o
RR (95%Cl) p-value u RR (95%Cl) p-value
Gender
Male 1.63(1.09, 2.44) 0.016
- Female 1
G1979N 2 Duration of pain (hour) 1.01(0.99, 1.02) 0.083
o AAa 1 LY Duration of Admission (day) 1.56(1.23, 1.98) 0.001 1.33(1.03, 1.71) 0.025
Tadandinananiizldans |,
o yes 2.29(1.51, 3.49) <0.001
anNLEy - i
WBC (cell/mm3)
>10,000 6.98(4.40, 11.08) <0.001
< 10,000 1
Neutrophil (%)
>75 % 6.00(3.94, 9.149) <0.001
<75% 1
Neutrophil/Lymphocyte ratio
>6.7 18.74(9.14, 38.42) <0.001 4.37(1.94, 9.80) <0.001
3.4-6.7 7.09(3.77, 13.30) <0.001 2.37(1.17, 4.80) 0.016
2-3.4 2.21(1.14, 4.29) 0.019 1.43(0.70, 2.92) 0.320
<2 1
Alvarado score
9-10 115.6(31.95, <0.001 43.91(11.36, 169.72) <0.001
418.19)
7-8 17.20(6.40, 46.19) <0.001 8.91(3.17, 25.03) <0.001
= £ 5-6 3.96(1.47, 10.65) 0.006 2.96(1.07, 8.15) 0.035
<4 1
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(=) o
Q Q A
- -
[To) 0
™ 4 ™
o o
2 2
£3 28
2=l Sensitivity = 96.13% 25 Sensitivity = 98.90%
o Specificity = 30.08% (7] Specificity = 13.82%
& PPV = 85.86% n PPV = 83.51%
NPV = 63.79% NPV =73.91%
To) [To)
N + N ~
o o
o o
Q Q
(=) T T T T (=) T T T T
0.00 0.25 050 0.75 1.00 0.00 0.25 0.50 0.75 1.00
1 - Specificity 1 - Specificity
Area under ROC curve = 0.8263 (0.7868, 0.8639)

Area under ROC curve = 0.7914 (0.7520, 0.8308)

ROC Alvarado score squiu NLR ROC Alvarado score

[*%

9 9
1AAAZLUU Alvarado Adua 7 azuuudu il Tanwhiesas 90.1, anusumziooas 28.6

wee wrslwiufia. Evaluation of Alvarado score and RIPASA score for diagnosis of appendicitis, Sirindhorn Hospital, Khon
Kaen province. 1sanslsangnunanmiansain.2561;15(3):55-64
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Univariate Multivariate
Data
RR (95%CI) p-value RR (95%CI) p-value

Gender

Male 1.34(0.87,2.06) 0.178

Female 1
Duration of pain (hour) 1.03(1.02,1.04) <0.001 1.03(1.01, 1.04) <0.001
Duration of Admission (day) 1.71(1.45,2.01) <0.001 1.47(1.23,1.76) <0.001
Fever

yes 3.77(1.77, 8.02) 0.001

no 1
WBC (cell/mm3)

>10,000 1.84(0.76, 4.44) 0.174

<10,000 1
Neutrophil (%)

>75 % 3.66(1.85,7.27) <0.001

<75% 1
Neutrophil/Lymphocyte ratio 1.05(1.02, 1.09) 0.002

Alvarado score 1.72(1.42, 2.07) <0.001 1.80(1.46, 2.21) <0.001

W

T
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1.00

0.75

Sensivity = 20.95%
Specificity = 97.49%

Sensitivity
0.50

PPV = 66.67%
NPV = 83.73%
T}
(\! ot
o
o
Q -4
(=) = T T T T
0.00 0.25 0.50 0.75 1.00

1 - Specificity
Area under ROC curve = 0.7844 (0.7319, 0.8293)

ROC Alvarado score Tunguiiulsa
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* INMIANEINU A NLR 3100 3.4 UazASUUUUD Alvarado NAIAIUA
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= | ] o ] ] Vv ) =
* JANNUNUEN INUANMDINMIIFAZUUY Alvarado B8R
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Bickell NA, et al. How time affects the risk of rupture in appendicitis. J Am Coll Surg. 2006; 202(3):401-6

Abou-Nukta F, et al. Effects of Delaying Appendectomy for Acute Appendicitis for 12 to 24 hours. Arch Surg. 2006 ; 141(5):504-7.
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139619 (urgency) HUszANTHAMAUMIHIAAUUURNAY (emergency)

Boomer LA, et al. Delaying appendectomy does not lead to higher rates of surgical site infections: a multi-institutional analysis of children with appendicitis.

Ann Surg.2016;264(1)164-8.
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* diheanladuendfruzeziionmsnavnniluaniesas 27.4 melu 13
Soeay 39 1ias 51
v o & v ' 4 Aad = v L T
* dnnAaNNauTveINITnElaalveni friuzmaunumsmdamny
o0z 68.4 1Az 89.8
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Styrud J,et al. Appendectomy versus antibiotic treatment in acute
appendicitis. a prospective multicenter
randomized controlled trial. World J Surg 2006; 30:1033-7.
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anuduriutvesazuuuAlvarado waza1 NLR dunmissnun

AZLUY 9-10 ip NLR > 6.7 ——» | Complicated Appendicitis
EMERGENCY
NLR > 6.7 g i iciti
Asuuy 7-10 /+v > Complicated Appendicitis
/ Y
Alvarado score + NLR > 3.4 |—» Uncomplicated Appendicitis
NLR
T~ URGENCY
AZLLUU 5-6 N | NLR > 3.4 |—» | Uncomplicated
| Appendicitis
\ NLR 2- 3.4 e
0-4 T \ Negative appendectomy
ASLLUU OU- — | NLR < 2 e
NON OP
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* Negative appendectomy a9 TILAANTLINWLALAN LTIN8 VDI LTINLILA
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M1s197 5. Risk stratification and predictive values of NLR prediction score

Score development

Outcome
Risk 26 Sensitivit 26 Specificit
Score LR+ LR-
Sroups Y Y
Non
AP (9526 CD (9526 CD
-AP (9526 CD (9526 CD
< 8.28 Very low 90 77 100.00 o 1.00 o
8.28 to Low risk 145 30 83.43 62.60 2.23 o.26
12.47
(79.52, (52.83, 1.74, o.22,
86.04) 70.41) 2.73) 0.35)
12.47 to Moderat 107 11 56.72 86.99 aq4.36 o.49
51.33 e
(52.47, (80.20, (2.81, (0.aq,
61.00) °2.56) 7.1 o.56)
>51.33 High 201 5 37.02 °5.93 ©.10 0.65
(32.95, (20.98, (3.93, (o.61,
a4l1.26) ©8.70) 22.19) O.71)
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Sensitivity
0.50 0.75
l 1

0.25
1

0.00

1 T T
0.00 0.25 0.50 0.75

T
1.00
1-Specificity

——@®—— NLROC area: 0.82 (0.78, 0.86) ——@—— Alvarado ROC area: 0.83 (0.79, 0.87)

Reference

ROC ulzauineau NLR + Alvarado score riu Alvarado score agaiman (Adjust )



