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How to implant neutrophil-to-lymphocyte ratio cut-off for 
COVID-19 to the laboratory information system

Latest literature presents neutrophil-to-lymphocyte ratio (NLR) 
as an independent prognostic factor of morbidity and mortal-
ity in several conditions, including cancers and cardiovascular 
diseases [1, 2]. Yang et al. advised the integration of NLR to 
prognostic nomograms in managing patients with COVID-19. 
They found a cut-off value of 3.3 in their study [3]. While man-
aging patients in a pandemic hospital, our laboratory followed 
the literature closely. We informed the clinicians about the new 
parameter and the decision limit and cited the research by 
Yang et al. In our hospital, NLR was not used previously, but it 
could easily be derived from the neutrophil count and lympho-
cyte count, which were routine parameters of complete blood 
count. NLR appeared on the patients’ result pages as a separate 
parameter in a very short time. However, adopting the specific 
NLR cut-off value for patients with COVID-19 to the laboratory 
information system was problematic. Our software system of-
fered age, gender and instrument as choices to create normal 
values or decision limits for any parameter in use. Within these 
options, it was impossible to implant a cut-off value for NLR 
that would appear “only” on the results page of patients with 
COVID-19 but no others. We experienced a failure in implant-
ing a COVID-19 specific cut-off value to our laboratory infor-
mation system with the available options. Our software writers 
created a new option that made it possible to match a cut-off 
value to an outpatient or inpatient clinic. As a pandemic hospi-
tal, our hospital was serving with units, namely “COVID-19 Out-
patient Clinics”. After using the new option, the NRL parameter 
was present on the result pages of every patient with a CBC, 
but the cut-off value 3.3 was present only for the patients of 
COVID-19 outpatient clinics.

Our efforts helped but did not solve the problem. Some inpa-
tient clinics like Cardiology or Internal Medicine Clinics were 
converted for patients with COVID-19, but we never had a 
namely COVID-19 Inpatient Clinic. Thus, our solution did not 
work for inpatient clinics. 

A perfect solution is to match the cut-off value to the ICD-10 
code created for COVID-19. Thus, any patient with an ICD-10 
code for COVID-19 will have the cut-off value on his or her 
results page whether inpatient or outpatient [4]. Up-to-date, 
clinicians use disease-specific cut-off values commonly, and 
they will use them much more often in the near future. Lab-
oratories should evolve their information software systems 
accordingly. ICD-10 specific values, not only cut-off values or 
decision limits, but even critical values are mandatory in mod-
ern laboratories. 
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