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Letter to the Editor 
Diagnostic Hematology

Use of Delta Neutrophil Index for Differentiating Low-
Grade Community-Acquired Pneumonia From Upper 
Respiratory Infection
Hyunjung Kim, M.D.1, Yonggoo Kim, M.D.1, Kwan Hyoung Kim, M.D.2, Chang Dong Yeo, M.D.2, Jin Woo Kim, M.D.2,  
and Hae Kyung Lee, M.D.1

Departments of Laboratory Medicine1 and Internal Medicine2, College of Medicine, The Catholic University of Korea, Seoul, Korea

Dear Editor

Pneumonia is a major cause of death worldwide, especially in 

aging and immunodeficient patients [1]. Common symptoms 

such as cough, fever, dyspnea, chest pain, and wheezes occur 

not only in pneumonia but also in many other illnesses. Early di-

agnosis of pneumonia is crucial, especially when symptoms are 

mild, to avoid overuse of antibiotics and prevent development of 

antibiotic resistance [2]. Therefore, rapid biomarkers are re-

quired to assist the initial evaluation and differentiation of low-

grade pneumonia from upper respiratory infection (URI).

  The delta neutrophil index (DNI), an automated hematology 

analyzer-based marker, was recently introduced. DNI is the 

fraction of immature granulocytes identified automatically by the 

ADVIA 2120i Hematology Analyzer (Siemens Healthcare Diag-

nostics Inc., Erlangen, Germany). DNI is associated with the di-

agnosis and prognosis of sepsis [3, 4]. In this study, we evalu-

ated the diagnostic power of DNI for the differentiation of low-

grade community acquired pneumonia (CAP) from URI in pa-

tients with clinically ambiguous symptoms.

  After obtaining approval from the institutional review board 

(IRB) of the Catholic Medical Center (IRB number: UC12SISI 

0087), we recruited 127 patients (mean age±SD 58.3±24.2 yr, 

Table 1A) for the study, which was carried out from September 

2013 through November 2013. The inclusion criterion for pa-

tients with low-grade CAP was low severity, according to the 

CURB-65 system (score 0 or 1) [5]. URI (known as the common 

cold) was defined as a typical acute infection involving the nose, 

paranasal sinuses, pharynx, larynx, and trachea without radio-

graphic findings of pulmonary infiltrate. Patients without infec-

tion were used as the control group.

  Total and differential leukocyte counts and DNI values were 

obtained with an ADVIA 2120i system. DNI was calculated with 

the following formula: DNI (%)=(neutrophil %+eosinophil % 

measured in the myeloperoxidase [MPO] channel with the cyto-

chemical MPO reaction)-(polymorphonuclear neutrophil % mea-

sured in the nuclear lobularity channel). The level of C-reactive 

protein (CRP) was measured with a Hitachi 7600 Modular 

Chemistry Analyzer (Hitachi, Tokyo, Japan). Sputum and blood 

microbial cultures were performed before the start of antibiotic 

therapy. Among the 22 total isolates, the main CAP isolates were 

Staphylococcus aureus (n=9), Acinetobacter baumannii (n=4), 

Klebsiella pneumoniae (n=3), and Streptococcus pneumoniae 

(n=2). Bacteremia was found in two of 59 (3.4%) CAP patients 

and was not found in the URI and control groups. All of the pa-
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tients recovered. 

  The results of biomarker determination in the three groups 

are presented as medians (first to third interquartile range) and 

were analyzed by Kruskal-Wallis test (Fig. 1). DNI was the high-

est in the low-grade CAP group, intermediate in the URI group, 

and the lowest in the control group (P <0.05). CRP, DNI, and 

lymphocyte and monocyte counts were significantly different 

between the low-grade CAP and the URI and control groups 

(P =0.001). Lymphocyte count was significantly different be-

tween the URI group and the control group (P =0.001). No sig-

nificant differences in total leukocytes were observed among the 

groups.

  An ROC analysis was performed to compare the diagnostic 

power for discriminating low-grade CAP from URI and controls 

(Table 1B). CRP, lymphocyte count, and DNI showed the high-

est areas under the curve (AUCs) among the tested biomarkers 

for the prediction of CAP. The optimal cutoffs for the prediction 

of CAP were DNI >1.7%, CRP >1.48 mg/L, neutrophils >5.23 

×109/L, and lymphocytes ≤1.57×109/L.

  To investigate the diagnostic power of the combination of DNI, 

CRP, and lymphocyte count, we performed an ROC analysis 

with the following: sum of DNI %+CRP mg/L+(10 -lymphocytes 

[×109/L]). Compared with the individual biomarkers, the com-

bination of DNI, CRP, and lymphocyte count had the highest 

AUC (0.974; see Table 1B). Furthermore, compared with the 

individual biomarkers, the combination of DNI and CRP had a 

Table 1. (A) Clinical characteristics and (B) receiver operating characteristics analysis of biomarkers for the prediction of low-grade CAP

A
Low-grade CAP

(N=59)
URI

(N=30)
Control
(N=38)

Age (yr) 67.3±15.3 36.1±32.4 61.8±16.1

Male:Female 40:19:00 18:12 17:21

CURB-65 criteria*

   -Confusion   0   0   0

   -Urea >7 mmol/L (190 mg/L) 10   3   8

   -Respiratory rate >30/min   0   0   0

   -Blood pressure: diastolic <60 or systolic <90 mm Hg   0   0   0

   -Age ≥65 yr 19 11 20

B
AUC

(95% CI)
Criterion

Sensitivity
(95% CI)

Specificity
(95% CI)

P 

DNI (%) 0.845 >1.7 72.2 83.8 0.0001

(0.770-0.903) (57.9-82.2) (72.9-91.6)

CRP (mg/L) 0.926 >1.48 83.1 89.7 0.0001

(0.866-0.965) (71.0-91.6) (79.9-95.8)

Total leukocytes (×109/L) 0.557 >8.62 35.6 85.3 0.069

(0.466-0.645) (23.6-49.1) (74.6-92.7)

Neutrophils (×109/L) 0.78 >5.23 49.2 100 0.048

(0.698- 0.848) (35.9-62.5 (94.7-100)

Lymphocytes (×109/L) 0.896 ≤1.57 74.6 89.7 0.0001

(0.829-0.943) (61.6-85.0) (79.9-95.8)

Monocytes (×109/L) 0.704 >0.42 59.3 80.3 0.0001

DNI (%)+CRP (mg/L)+(10-lymphocytes [×109/L]) 0.974 >10.82 91.5 95.6 0.0001

(0.928-0.994) (81.3-97.2) (87.6-99.1)

DNI (%)+CRP (mg/L) 0.949 >3.94 79.7 97.1 0.0001

(0.895-0.980) (67.2-89.0) (89.8-99.6)

*CURB-65 score is the severity scoring system in pneumonia. The number of patients positive for each criterion is given in each group [5].
Abbreviations: AUC, area under the curve; CI, confidence interval; CAP, community-acquired pneumonia; CRP, C-reactive protein; DNI, delta neutrophil in-
dex; URI, upper respiratory infection.
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Fig. 1. Medians (and first to third interquartile ranges) of the delta neutrophil index (DNI, %), C-reactive protein (CRP), white blood cell 
(WBC) count, neutrophil count, lymphocyte count, and monocyte count in each group (A, pneumonia; B, upper respiratory infection; C, 
control). 
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  DNI is provided with complete blood count without additional 

cost and has the advantage of being rapid, thus providing re-

sults relatively quickly. DNI showed significantly better diagnos-

tic power in the lower-grade CAP group than in the URI and 

control groups. Compared with DNI, total leukocytes and neu-

trophils showed less diagnostic power for differentiating CAP 

from URI. CRP showed the highest diagnostic power among in-

dividual biomarkers for differentiating low-grade CAP from URI. 

The combination of CRP and DNI increased the diagnostic 
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power than individual biomarkers. Therefore, DNI may be useful 

for diagnosing CAP without additional cost, prescribing appro-

priate treatment in patients who need antibiotics, and prevent-

ing unnecessary use of antibiotics in patients with ambiguous 

clinical symptoms.
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