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Abstract:  

Introduction: Neutrophil to lymphocyte ratio calculated from white cell differential count provides a rapid indication of the 

extent of an inflammatory process. NLR has been “rediscovered” as a simple, promising marker in several clinical circumstances. 

The aim of the study was to investigate the role of admission NLR in critically ill patients requiring intensive care unit admission, 

in predicting the prognosis of patients.  

Materials and Methods : Adult patients presenting to Emergency Medicine department with different complains and unstable 

vitals requiring admission to critical care unit were considered for the present study. APACHE II, SOFA Score and NLR were 

calculated. Patients were followed after 24hours in ICU. 

Result  : On comparing sensitivity and specificity of NLR and APACHE II in present study, it is concluded that both have same 

sensitivity while comparing NLR with SOFA score, NLR has 100% sensitivity. 

Conclusion : Being 100% sensitive to NLR ratio at 24 hours, it should be used as a screening measure for prognostication in 

critically ill patients without extra cost. 
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Introduction 

Neutrophil to lymphocyte ratio calculated from white 

cell differential count provides a rapid indication of 

the extent of an inflammatory process. Immuno-

competent white blood cell populations play an 

important role in the systemic inflammatory response 

to infection. Neutrophilia is well recognized as 

infection marker whereas the clinician is less familiar 

with absolute lymphocytopenia (lymphocyte count 

below 1.0×10
9
/l) as a possible marker in infectious 



International J. of Healthcare and Biomedical Research, Volume: 04, Issue: 04, July 2016, 46-51 

 

47 

www.ijhbr.com     ISSN: 2319-7072 

 

disease management. Combining both parameters 

seems a logical step and the ratio of neutrophil and 

lymphocyte counts is increasingly used in several 

clinical circumstances
1
 

The neutrophil-lymphocyte count ratio (NLR) has 

been identified as a predictor of bacteremia in 

medical emergencies. Increased NLR is associated 

with poor prognosis of various cancers, such as 

esophageal cancer 
2
 or pancreatic cancer 

4
.Higher 

NLR is independent predictor of mortality in patient 

undergoing  angiography or cardiac revascularization

4
. 

The NLR is studied in patients with community-

acquired pneumonia (CAP) 
1
.Admission NLR at the 

emergency department predicts severity and outcome 

of CAP with a higher prognostic accuracy as 

compared with traditional infection markers.
 

Neutrophil-lymphocyte count ratio is also used as a 

biomarker of severe sepsis in Escherichia 

coli infections in adults
 5

.The higher the value, the 

higher the probability for severe sepsis. A high value 

can even precede the development of severe sepsis or 

septic shock. Neutrophil to lymphocyte ratio< 2 

along with a decrease in WBC count can be used as a 

screening tool in patients presenting with influenza 

like symptoms, suspecting swine influenza, while 

awaiting throat swab culture reports for confirmation
6 

Aim 

The aim of the study was to investigate the role of 

admission NLR in critically ill patients requiring 

intensive care unit admission, in predicting the 

prognosis of patients in addition to existing scoring 

systems like APACHE II and SOFA score. 

Materials and Methods 

Ethical review - The study proposed was approved 

by local ethical committee. Written informed consent 

was sought from patient’s relative.  

Study design and setting: This is a prospective, 

observational cohort study conducted in Emergency 

Medicine department of tertiary care teaching 

hospital. 

Selection of participants: Adult patients presenting 

to Emergency Medicine department with different 

complains and unstable vitals requiring admission to 

critical care unit were considered for the present 

study.  Basic demographic data, presenting vital signs 

were recorded. After initial general and systemic 

examination, patients were treated as per the 

diagnosis to stabilize them. Blood samples were 

collected for complete blood count with differential 

count, liver and renal function test, serum 

electrolytes, arterial blood gas, electrocardiogram, 

chest x-ray and radiological investigations as and 

when indicated.  Neutrophil to lymphocyte ratio 

(NLR) was calculated from differential leucocyte 

count. Emergency treatment included airway and 

ventilation management, fluid resuscitation, 

administration of antibiotics and specific treatment of 

the condition. APACHE II score was calculated by 

entering the required parameters in the app 

downloaded in the smart phone.  Sepsis-related 

Organ Failure Assessment (SOFA score), Glasgow 

coma score are recorded upon emergency department 

admission. The patients were followed to check their 

condition whether stable, critical or died at 24 hours.  

 Data was entered in Microsoft Excel 2007 and 

analyzed using Epi Info 7 and SPSS 20 version. 

Mean and standard deviations (SD) was calculated. 

Sensitivity and specificity was calculated using 

formula: 

Sensitivity = a/ a+c*100 

Specificity = d/b+d* 100 
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Results 

There were 60 patients in the present study. There 

were 30 females and 30 males. Their age was 

between 17 and 91 years with a mean of 

56.83years.Their APACHE II, SOFA score, NLR and 

total leucocyte count with standard deviation is 

shown in the table 1. 

The co-morbidities seen in the study population is as 

written in the table 2.Table 3 shows distribution of 

patients with different final diagnosis. Table 4 

describes distribution of patients as per their 

condition at 24 hours and at discharge. Table 5 shows 

various scores and condition of patients at 24 hours 

and at discharge. Table 6 shows sensitivity and 

specificity of APACHE II score, SOFA score and 

NLR. 

 

Table 1 showing various scores seen the study: 

Characteristic Mean Minimum Maximum Standard Deviation 

APACHE II   Score 20.15 1 49 9021 

SOFA Score 3.7 0 15 3.6 

NLR 9.16 0.66 46.5 8.88 

TLC 10550 2800 25000 5253.96 

 

Table 2 showing distribution of patients according to co-morbidities: 

Co-morbidities Frequency Percentage 

COPD with other morbidities 15 25 

Diabetes with other morbidities 15 25 

Hypertension with other morbidities 5 8.33 

Alcoholic liver disease  3 5 

Others 22 36.66 

 

Table 3 showing distribution of patients according to final diagnosis 

Final Diagnosis Frequency Percentage 

Acute Coronary Syndrome 4 6.66 

Sepsis 21 35 

Acute exacerbation of COPD 12 20 

Stroke 6 10 

Others 17 28.33 
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Table 4 showing distribution of patients as per condition of patient at 24 hours and discharge 

Condition at 24 hours Condition at discharge 

Critical 15 Critical 0 

Improved 42 Improved 50 

Died 3 Died 10 

 

Table 5 showing various scores and condition at 24 hours and at discharge 

Score Condition at 24 hours Condition on discharge  

 Died Improved/ critical Died Improved/critical Total 

SOFA score 

>10 

1 4 2 3 5 

SOFA score 

<10 

1 54 2 53 55 

APACHE II 

score >25 

2 11 3 10 13 

APACHE II 

score <25 

0 47 1 46 47 

NLR >10 2 19 3 18 21 

NLR <10 0 39 1 38 39 

 

 Table 6 showing sensitivity and specificity of NLR, APACHE II and SOFA score 

 At 24 hours At discharge 

 Sensitivity % Specificity% Sensitivity% Specificity% 

NLR 100 67.24 75 67.85 

APACHE II 100 81.14 75 82.14 

SOFA score 50 93.1 50 94.64 

 

Discussion 

Recently, the NLR has been “rediscovered” as a 

simple, promising marker in several clinical 

circumstances like community acquired pneumonia, 

bacteremia, acute coronary syndrome, pulmonary 

embolism, various cancers, swine influenza etc. In 

various stressful events the physiological response of 

circulating leucocytes is characterized by an increase 

in neutrophil counts and a decline in lymphocyte 

counts. Neutrophilia is caused by demargination of 

neutrophils, delayed apoptosis of neutrophils and 

stimulation of stem cells by growth factors. 

Margination of lymphocytes, redistribution of 

lymphocytes and marked accelerated apoptosis are 

supposed mechanisms of the observed 

lymphocytopenia in infectious emergencies. 

Lymphocytopenia has shown promising results in the 

prediction of bacteremia in infectious emergency 

admissions
1
. 

49 



International J. of Healthcare and Biomedical Research, Volume: 04, Issue: 04, July 2016, 46-51 

 

47 

www.ijhbr.com     ISSN: 2319-7072 

 

As the physiological immune response of circulating 

leucocytes to various stressful events is often 

characterized by an increase in neutrophil counts and 

a decline in lymphocyte counts, Zahorec proposed to 

use the ratio of the both as an additional infection 

marker in clinical ICU practice
 7

. This so-called 

neutrophil-lymphocyte stress factor was found to 

correlate well with the severity of disease and 

outcome, according to Acute Physiology and Chronic 

Health Evaluation II and Sepsis-related Organ Failure 

Assessment scores 
7,8,9

. 

Walsh and colleagues used a similar ratio - referred 

to as the neutrophil-to-lymphocyte ratio - as a 

prognostic factor in the preoperative assessment of 

patients with colorectal cancer 
10

. In this setting, an 

increased neutrophil-to-lymphocyte ratio correlated 

with overall and cancer-specific survival. 

In an emergency care setting, both lymphocytopenia 

and NLCR are better predictors of bacteremia than 

routine parameters like CRP level, WBC count and 

neutrophil count 
11

. 

The principal findings of study conducted by 

UmeshTamhane et al are that NLR is an independent 

predictor of in-hospital and 6-month mortality in 

patients with ACS. Patients with higher NLRs 

showed increased mortality in each tertile of GRACE 

risk profile, thus providing an additional level of risk 

stratification in patients with ACS 
12

. 

On comparing sensitivity and specificity of NLR and 

APACHE II in present study, it is concluded that 

both have same sensitivity while comparing NLR 

with SOFA score, NLR has 100% sensitivity and 

67.24% specificity. In similar study done by de Jager 

et al sensitivity and specificity was 77.2% and 63% 

as a predictor of bacteremia in Emergency care unit
11

. 

Study limitation- 

 The study sample is small. As this is a single 

centerstudy, the results should be validated in other 

settings.  Recently developed infection markers 

(procalcitonin, pro-adrenomedullin,) were not 

evaluated.  In general, biomarkers alone are clearly 

less suited in the prediction of prognosis and severity 

of disease. 

.
 Conclusion 

Being 100% sensitive to NLR ratio at 24 hours, it 

should be used as a screening measure for critically 

ill patients as prognostic marker, without extra cost. 

Further studies in larger cohorts are needed for the 

validation of these findings to better define the role of 

NLR. 
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