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Table 1. Demography

Initial DNI

total
DNI<K5 5=<DNI<K20 20=<DNI<40 DNI=40

No of cases 122 89 23 7 3
Age (years) 67.4 £ 13.5 66.2 71.3 66.9 75.7
DNI (%) 6.0 £ 10.4 1.3 10.7 32.2 47.4
APACHE 1I 17.6 £ 8.2 17.1 17.9 21.4 21.0
score
Inflammatory marker
CRP (mg/dL) 15.6 £ 12.9 13.4 19.4 27.6 22.6
ESR (mm/h) 39.1 £ 29.6 38.2 45.1 41.3 13.7
PCT (ng/mL) 18.1 £ 24.3 12.1 27.7 45.1 32.8
Hematologic parameters
WBC (10%/L) 14.1 £ 9.5 13.1 19.6 13.0 3.5
ANC (10%/L) 11.8 £ 8.4 10.8 16.9 12.0 26.1
Hb (g/dL) 12.0 £ 2.3 12.1 11.5 11.7 13.7
PLT (10/L) 236 £ 184 227 284 239 115
Coagulation index
PT (sec) 145 £ 13.5 15.0 13.2 13.4 13.0
PT (INR) 1.3 £ 1.2 1.4 1.2 1.2 1.2
aPTT (sec) 39.8 * 48.9 42.2 32.1 32.1 43.6
Fibrin & fibrinolytic activity
D—dimer 2917 * 6365 2496 5060 2006 1815
(ng/mL)
AT III (%) 60.1 * 22.8 62.9 58.9 47.0 26.3
Fibrinogen 514 *+ 176 501 539 615 466
(mg/dL)

Abbreviations: DNI, delta neutrophil index; APACHE, Acute Physiology and

Chronic Health Evaluation;

CRP, C-reactive protein; ESR, erythrocyte

sedimentation rate; PCT, procalcitonin; WBC, white blood cell; ANC, absolute

neutrophil count; Hb, hemoglobin; PLT, platelet; PT, prothrombin time; aPTT,

activated partial thromboplastin time



DNI xlo] w2} & 4252 vril I58 AAF B> Table 13
o, Aqte] £3d 1229 EF7F CBC, CRPE A& gy, 73%0] L2 7HA
EdS, 1000e] AT IIE A&tk DNI= CRP(r=0.326) 9 Z2ZAEY
(r=0.415) % 25 FaESA 4 F#ABAE 23 AT HIE=-0.316)7}

HATdFE DNIE 76k A8S Bt (Table 2).

Table 2. Correlation between DNI and other parameters

Correlation p value

APACHE II score 0.119 0.194
CRP 0.326 0.000
ESR - 0.034 0.713
Procalcitonin 0.415 0.000
WBC - 0.051 0.573
ANC — 0.050 0.584

Hb 0.013 0.887
PLT - 0.027 0.769
aPTT — 0.054 0.554
PT - 0.049 0.595
D—dimer - 0.003 0.976
AT III - 0.316 0.001
Fibrinogen 0.113 0.260

Abbreviations: See Table 1.



Sk 1109 oA wWelyte]l AEH A= 21(19.1%)

s
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dol wjors A

olglon] el ujek A Fo] DNIo| @ 7 Foly BAAOR {987

ZFol & HolA| &ttt (p=0.599, Table 3).

Table 3. Positive rate of blood culture according to initial DNI level

No. of patients % (No) of positive
blood culture

DNI <5 78 21.8 (17)
5<DNIK20 22 9.1 (2)
20=DNI<40 7 14.3 (1)

DNI=40 3 33.3 (1)

Total 110 19.1 (21)
p = 0.599

Abbreviations: DNI, delta neutrophil index

1o

@xpo] #HF ol Fske] AwAE 7] flell DNI o8 AbdEs 2AFS

govl g g4 DN} 28 SATA5E AL

AMLES FA45E do DNI S7ke wE AFEE S7H7F ¥ FEE Y
(p<0.001, Table 4). 8x5 WEAQ AFEAZE 7o) DNIC H4 S vy
S o Uy 9GA DNI (p=0.012)%c} 9§ = H 1 DNI (p<0.001) 8 DNI

=

o] A AL (p<0.00D) oA H & #olE BT (Table 5).
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Table 4. Mortality according to initial and maximum DNI level

Initial DNIT Maximum DNIT
DNI, % Patients, No Mortality, % (No) Patients, No Mortality, % (No)
DNI <5 89 37.1 (33) 52 25.0 (13)
5=DNI<20 23 17.4 (4) 44 31.8 (14)
20=<DNIK40 7 85.7 (6) 16 56.3 (9)
DNI=40 3 100.0 (3) 10 100.0 (10)
Total 122 37.7 (46) 122 37.7 (46)

Tp=0.043, Tp<0.001

Abbreviations: DNI, delta neutrophil index

Table 5. DNI value according to survival status

Survivors Non—survivors value

Mean (1) Mean (1) P
Initial DNI 411 (0-15.9) 8.99 (0—45.6) 0.012
Maximum DNI 7.91 (0-26.0) 21.51 (0—66.6) <0.001
Increase of DNI 3.79 (0—-23.9) 12.52 (0—45.0) <0.001

T25-97.5 percentile

Abbreviations: DNI, delta neutrophil index

APACHE 1I A4E 7|22 54 AMYES #2359 S u(Table 6)

ki

A7t wSH% A ABEO BobRT(=0.007). ABEel
ROC (Receiver operating characteristic) =419 AUC (Area under the
curve)+= FHI DNI (0.712)7F W€ =A DNI (0.533) Kt} =3k

APACHE II #<(0.650) Xt} =Stk (Figure 1). AFEE 2] 95 %+ Table

11



7¢] YERA tiE H 1 DNI (73.1%)7F APACHE II A4 (60.9%) Xt} =3k

ot

Table 6. Mortality according to APACHE II score

APACHE 11 score Patients, N Mortality, % (N)
APACHEK10 23 21.7 (5)
10=APACHE<20 53 30.2 (16)
20<APACHE<30 36 55.6 (20)
APACHE =30 10 50.0 (5)
Total 122 37.7 (46)
p = 0.007

Abbreviations: APACHE, Acute Physiology and Chronic Health Evaluation

Figure 1. ROC curves of DNI and APACHE II score for mortality
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Table 7. Predictive value for mortality

APACHE II score

Maximum DNI

(cut—off value: 20%) (cut—off value: 25)
Positive predictive value, % 73.1 60.9
71.9 67.7

Negative predictive value, %

Abbreviations: DNI, delta neutrophil index; APACHE, Acute Physiology and

Chronic Health Evaluation

52 multiple regression analysis®

#31 DNITte] FAIA o2 {9

shAl =& H]AHH] (odd ratio, OR) & R TH(OR=6.94, p=0.022).
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s

32 I T FApe WY Al AJ@SE DNI= CRP, T2 ZA|EH
o] A&st BatolA] A5G AT II7F 743 dabol A A53stelth. CRP

= vE3 FA7] @9 (acute phase protein)< 9L HZE3 A= wES9]

ZIRZAANED FoeA AAaAAS Bvk= 2 DNI9 FA47] 45 &
AFEZAN REEYS 3 A FaozA9 7MsAS 98 £ Qv 28wt
oju] WPFow WAd B2 73%14 DNI #hol 5% vlwto]ar, wbo
DNIZ}F 5% w|wkel ZIFolA CRPS ZT2ZAAIEUS HES 7+7t 134

mg/dL¢ 12.1 ng/mLE 53 Z& Heks o AT wgse A A%

—

2 AFEskeE dee stAZE eS¢ 4 Atk (Table 1).
Hhd DNIZF 22 15955 APGEo] gu| A F7tstes 21 o5 o

SAAEAY AN5E AT Qe Ak BEAS ARelH DNIE

BgEe W el @A DNIE APBANA eJv] QA AT (p=0.012) ©|
Aol 44 F 7b¢ =% DNI £48 nwstds o o 2 3ol w3t

(p<0.001). =, AFgAlM DNIS 5 F=7F ARG %

22

(p<0.001) ©]= A7+ Ao wE DNIC W37t dxto] AHES o =st= @
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ABSTRACT

Usefulness of Delta neutrophil index (DNI) as a

predictor of prognosis in patients with sepsis

Lee, Seok Jeong
Department of Medicine

The Graduate School, Yonse1l University

Directed by Professor Won—Yeon Lee

Background Sepsis is a fatal disease with high mortality rate. A recent
study reported that Delta neutrophil index (DNI) might represent
severity of sepsis. DNI 1s an indirect marker that reflects the number of
immature granulocytes measured by an automated cell analyzer (ADVIA
2120, Siemens, Inc, USA). The purpose of this study was to determine

usefulness of the DNI as a prognostic marker in adult sepsis patients

21



Methods We reviewed the medical records of 122 non—operative sepsis
patients who admitted at intensive care unit from 1—0Oct—2009 to 30—
Mar—2010. We investigated relationship between DNI and several
inflammatory parameters, positive rate of blood culture, and mortality.
Results Increase of DNI correlated with increase of C—reactive protein
(CRP) (r=0.326, p<0.001) and procalcitonin (r=0.415, p<0.001) and
decrease of antithrombin III (AT III) (r=-0.316, p=0.001). We found
that mortality in the group of patient with higher DNI was greater than in
the group of patients with lower DNI (p=0.043). Maximum DNI
measured during an intensive care showed also similar relationship with
mortality (p<0.001). Receiver operating characteristics curves revealed
that compared to initial DNI (AUC=0.533) and APACHE 1II score
(AUC=0.650), maximum DNI (AUC=0.712) was a better marker to
predict mortality. The positive predictive value of maximum DNI for
mortality (73.1%, cut—off value: 20%) was not inferior compared to the
value of APACHE 1I score (60.9%, cut—off value: 25).

Conclusions These results suggest that DNI might be an inflammatory
marker like CRP, procalcitonin, and AT III in patients with sepsis at the
time of hospital admission. Maximum DNI measured during an intensive

care can be useful as a simple predictor for mortaliy of sepsis.

Key words: immature granulocyte, delta neutrophil index, sepsis.
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