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Assessment of Perforation of Acute characteristics) curve.
Appendicitis using the Delta Neutrophil Conclusion: Results of this study suggested an associa-
Index Reflecting Peripheral Immature tion of the delta neutrophil index with perforated appendici-
Granulocyte Count tis. However, the sensitivity was not high enough for use as
clinical guidance.
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Purpose: The delta neutrophil index corresponds to calcu- College of Medicine, Seoul, Korea, Department of Laboratory
lated immature granulocyte counts and severity of sepsis. Medicine, Chungju Medical Center, Chungju, Korea:
This study was conducted in order to investigate the diag-
nostic value of the delta neutrophil index as a preoperative
laboratory marker for appendiceal perforation in patients M =
with acute appendicitis.
Methods: This study was conducted as a retrospective WA FFETI9S SHAE A E3A A3 = 9
analysis of patients confirmed pathologically as appendicitis ] Sw Adelth w4 SrErled deHn A
at two hospitals from November 2009 to September 2010. S0, AET, 23948, 53 Ul wF 5o gHTel ¢
Delta neutrophil index was automatically calculated as a Adstel AbdEol 0.3%14 6.5%7H4 S7kER 23 o
subset of routine complete blood count testing. The diag- TS WEEe Jlo] Fastty. ik £ Al Ay oAy
nostic performance of the delta neutrophil index for perforat- 2 ohz A2 FE el AVl dEs vAA A,
ed appendicitis was evaluated. Azdll= SHAIM CT (computed tomography) & ©|
Results: During the study period, 308 patients were 43 FA FFE/9Y Aeko] AnksiE = FAol L
enrolled. Among them, 32 patients (10.4%) were confirmed Bixby” &2 574l w, &) 7k 5o o] gl
as perforated appendicitis. The delta neutrophil index was HAFHESEDS ol A3 TrErligs A9
significantly higher in the perforated group, compared with 7] otk Wik glort Tsuboi & Choi 57
the non-perforated group (4.8%7.1% vs 2.0+2.0%, BE 3 H P 529 (multi-detector row computed
tomography, MDCT) % %2537 A3 S5=714d

p<0.05). Sensitivity and specificity of the delta neutrophil
index for prediction of perforated appendicitis was 25.0%
and 96.7%, respectively, at a cutoff level of 5% with an area
under the curve of 0.78 on the ROC (receiver operating
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HIE]_ _H_EEEJ_O_ x].E @oﬂ H/Hﬂ o] %_]%_o (ADVIA
2120; Siemens, Forchheim, Germany) < ©] g3 &
g3ttt ADIVA 21202 592 F4 Wl peroxidase
9} lobularity/nuclear density channel& ©]g3afo] =g

= =4 3l=4|, Peroxidase channelolld 4% 55+
o} SAE &3k ghol A lobularity channelolA =73 #
gy 5579 #s M xol7t HEbFEEA (Delta
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¢ @] CBC, A8+ A4 % (erythrocyte sedi—
mentation rate, ESR), C¥F-54 @4 (C—reactive
protein, CRP), &% g F¥l (total bilirubin, TB) 2 &
H HALE ZAFSIGITE CBC A= S8, g ud 4
DN %% %A}et9ivh. DN CBC A3} 5 Wigy 28
o] &3to] “DN=(cytochemical reactione ©°]
myeloperoxidase A EeA E4€ #WgF &

ofo m
ol o

)’

o

(reflected light beam& ©]%3}9] nuclear lobularity
channelel|#] #4 ¥ Wy 78)" o 32058 Axe ¢
AT CBC Ak A5 A4 7] (ADVIA 2120;
Siemens, Forchheim, Germany) & ©]£3}o] A&l ¥ ¢l C
o g e A1z A4d%E CBC A3l DN=
EFAIA BaEgrh At #AEY e A A
At % ZAFERITE e Aol MDCT, 57 253& A8
Stk 79 eht s ARSI

FAS AR HEY WP W (%) 07, AS5H HEEs
B txEAAe] FHE AT A v e
o HlwE 98 M5 Wb oAl HAS, A5 W
T Student t 75 AHE8HSITE DN AAE 5% v
wow & o My vHITTS Adss UgEe 5

o] =& ALtereltt. ek DN o S58& &47] 8 74
A}z A=A (receiver operating characteristics, ROC)
A3 53] AR S AFEE T F AR A S SPSS

18(SPSS Inc., Chicago, IL, USA) Z o] §-&9.2™ pglo]
0.05 M+ of A Ao r §oatcta &4 5kt

3 *
°] 1°H %O U% S AL 9”3
oIk Aol 7k gt g TelA T
Bl W AR} A 71zEe] o] SIA| %
el A= Aol 7k L3tk (Table 1).
gk2tol| X MDCTE A3 gk $xb= 2487 (81%),
35 A #A= 479 (15.2%), HF 253
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Qom AFFME FF 4.8+7.1%2 F FoA G99
3t zpo] & Wt} (p=0.008, Table 2, Fig. 1). DN &
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Fig. 1. Box and whisker plot of delta neutrophil index (DN)
in patients with acute appendicitis.

FAE 5PV E & o WML E
96.7%, FJASEE 47.1%, 2395=E 91. 8% &
£ 89.3% itk (Table 3).

S Al fOBE o], 34 3 F e A
%, DN 5& Mol LHAA oA RN S A Qs

volol S W - i AR frofshA ekt DN
< SATH g 2933t (0dds Ratio, 1.23; 95% CI,
1.08—1.42; p=0.002). ROC #4JA DN "k X3}
WA (area under curve, AUC)< 0.78 o] o} ol
T/ Ed T Ud A7 T TF8H AUCE 0.81 o
t}(Fig. 2).

SHARAE LH"W CRPE A @e gah= 102907
AA e 33.1% %11, TBS A3t dx+= 2199 (71.1%)
%1, ESR & A3t shat= 1617 (52.2%) itk CRPY
A HHA T 45.46175.0 mg/dL, AF+ 118.7%
107.7 mg/dL 1o™ F&st zto] & Holx gkt
(p=0.268). TB+= v|- & 0.83£0.53 mg/dL, HF+
1.14%0.9 mg/dL® 9 zo]& HolA °}°‘E}
(p=0.472). B F 2] ESR2 19.5+20.2 mm/hr &
HAeT2 32.8£33.6 mm/hr 2 HAA] 93 zpo] & EO]
A ¢kt (p=0.09).

Table 1. Clinical manifestations of patients with acute appendicitis

No Perforation (N=276) Perforation (N=32) p Vaue

Male gender, n (%) 159 (57.6%) 19 (59.4%) 0.85
Age, mean (£ SD*) 34.3(*£18.3) 48.0 (£21.4) 0.01
Body temperature (° C), mean (£ SD*) 36.8 (£0.6) 37.0(*£0.8) 0.10
Heart rate (bpm), mean (= SD*) 84.4(*151) 81.97 (£15.4) 0.40
Nausea, n (%) 90 (32.6%) 11 (34.4%) 0.84
Vomiting, n (%) 50 (18.1%) 9 (28.1%) 0.17
Diarrhea, n (%) 26 ( 9.4%) 6 (18.8%) 0.10
Fever, n (%) 16 ( 5.8%) 3( 9.4%) 0.42
Localized tenderness, Not RLQ', n (%) 62 (16.8%) 3 ( 9.4%) 0.31
Direct tenderness, n (%) 230 (83.3%) 32 (100%) 0.12
Rebound tenderness, n (%) 127 (46.0%) 15 (46.9%) 0.92
Pain duration (days), mean (% SD*) 23(£23) 35(£2.2) 0.01
Hospital Days (days), mean (£ SD*) 37(£22 6.9(£3.9) 0.01
Admission to OP' Day (days), mean (£ SD*) 0.1(*£0.4) 0.3(£1.4) 0.40

* SD: standard deviation

T RLQ: right lower quardrant abdomen

* OP: operation

Table 2. Laboratory finding of patients with acute appendicitis
No Perforation (N=276) Perforation (N=32) p vaue

White blood cells (10%/4.L) 14.24 (£7.51) 14.14 (£5.31) 0.925
PMN* (%) 80.30 (£8.90) 81.60 (+13.10) 0.587
Delta Neutrophil Index (%) 1.18 (£2.02) 4,78 (+7.13) 0.008

* PMN: polymorphonuclear neutrophil
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Fig. 2. ROC curve and area under the curve (AUC) of delta
neutrophil index.
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Table 3. The sensitivity and specificity for predicting perforated appendicitis at various cutoff values of delta neutrophil index

Delta Neutrophil Index (%) Sensitivity (%) Specificity (%)
>2 65.6 77.9
>3 50.0 92.0
>4 34.4 94.6
>5 25.0 96.7
>10 9.4 98.6
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