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Neutrophil – to-lymphocyte ratio (NLR) , biomarker of  stress and  immune-
inflammatory response , infection and severity of disease

• Parameter of  systemic inflammation, activation of immune system
leading to immune-inflammatory response (SIRS) 

• Relation bw.  Cellular innate (Neutrophils) and adaptive immunity
(Lymphocytes)

• Reflects endocrinne stress (catecholamines and  cortisol, prolactin, 
thyroid hormones T3,T4)

• Increased values of  NLR are associated with the severity of the
disease :  bacterial and viral infection, inflammation, sepsis , stroke, 
acute myocardial infarction, cancer , sclerosis multiplex, 
autoimmune diseases, schizophrenia, acute pancreatitis, acute
appnedicitis, surgical complications .. 

Zahorec R, Bratisl Lek listy, 2021, 122:474-478



Neutrophil-to-lymphocyte ratio,  past, present and future
Záhorec R,  Bratisl Med J., 2021, 122 (7):  474 – 478 . 
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Neutrophil – to-lymphocyte ratio , cheap, easy available, reliable, „on-line“   parameter of 
immune-inflammatory response , infection and severity of disease .               

Zahorec R,  Bratisl Lek Listy, 2001, 102 (1): 5-14. 
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Diagnostic accuracy of procalcitonin, neutrophil-lymphocyte count
ratio, C-reactive protein, and lactate in patients with suspected
bacterial sepsis.                L. Ljungstrom, A.K  Pernestig et al.,  PLOS One, 2017 . 

• Utility and  validity of  four biomarkers of  sepsis (Procalcitonin -PCT, 
NLR, C-Reactive protein CRP, Lactate)  in early diagnosis of sepsis

• Pilot observational study on the cohort of 1572 adult patients
approved validity , accuracy and  reliability of   laboratory
parameters for diagnosis of Sepsis

• Optimal combination (panel) and  cut-off values for sepsis: 
NLR > 3,5 , PCT > 2,0 ng/ml,  CRP > 100 mg/L,  lactate > 2,0 mmol/l 





The complete blood count to diagnose septic shock , 
J.D. Farkas , J Thorac Dis 2020

Hynek numb. < 2,4 ,  Neutr. bands > 10%, Immature Granul. >5%, erytroblasts,  N-
RBCs,  signif. Increased values of NLR >11, trombocyty,  MPV,  RDW % , MDW %, 



NLR > 12,65 , LMR < 2,06







Sensitive lab. Prameters able to discriminate viral and 
bacterial infection (NLR  > 6,1 ), 

Holub  M. et al.  2012 ,   Naess et al.  2017. 



• NLR  dynamic changes the
course of  Neutr/lymph. ratio

• CRP values and dynamics of 

COVID-19 inf. on ICU  



Retrospective Analysis of NLR  (> 6,11)    12,662 COVID-19 patients



SepsEast Registry indicates high mortality associated with COVID-19 caused acute 
respiratory failure in Central-Eastern European ICUs
Jan Benes , Miłosz Jankowski , Konstanty Szułdrzynski , Roman Zahorec , Mitja Lainscak , Zoltán Ruszkai , Matej Podbregar , Jan Zatloukal, 
Jakub Kletecka, Krzysztof Kusza , Jakub Szrama , Estera Ramic, Katarina Galkova, Stefan Krbila, Josef Valky, Jaka Ivanic, Marko Kurnik, 
Angéla Mikó , Tamás Kiss, Barbara Hetényi, Peter Hegyi , Alan Sustic * & Zsolt Molnar

Scientific Reports 2022, 12: 14906



302  Patients with sepsis
NLR > 11,6

SOFA >  5,5   
Prognosis :  SOFA + NLRx0,15

bad prognosis :  > 7,1 



Tips and  tricks how to use NLR  parameter - objective hematologic
parameter for diagnosis/severity /intensity of inflammation and sepsis

• NLR easy available, valid and reliable laborartory parameter of stress/ 
inflammation,  follow-up in hospitalized ICU patient on the routine use

• Interpretation of  NLR values only with anamnesis, clinical course and clinical
status

• In acute illness follow up NLR on the daily basis ( WBCs count differential ) day
of admission 0., day 1st., 2nd., 3rd. and 5th. event. 7th. day

• Dynamics of  NLR during illness is crucial for prediction and prognosis (compare
values on the first 1st day,  3., 5., 7.Days)! 

• Cooperation with dpt. Hematology implement automatic calculation of  NLR = 
absol. Neutrophil count : absol. Lymphoc count =  relat.Neu %/ realtiv Lymf % . 

• Use combination of biomarkers for infection:  NLR ,  CRP,  IG %, PCT,
• Efective panel of biomarkers for Sepsis: NLR + CRP + PCT + IL6 +SOFA
• Prognostic value for severity of sepsis SOFA/NLR=  SOFA  + 0,15xNLR 



Thank You for Your attention ! 



Pilot  prospective study 865 patients with sepsis.  NLR cut of value for severe sepsis > 14,2   
NLR values signif. correlate with Lactate,  C-reactive protein, hyperglycemia , bicarbonate (BE) 
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