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fatigue-weakness were classified as “typical symptoms”. 
In a cohort of 570 patients, a higher proportion of patients 
with “non-typical symptoms”, such as nasal congestion, 
were linked to a milder disease with fewer hospital and 
ICU admission rates. However, it should be noted that the 
rate of nasal congestion in this single-center study was 
only 6.7 % compared to 76.3 % for fever and 29.1 % for 
cough and that the authors stated that “non-typical symp-
toms” are asked less frequently during medical history 
when compared to “typical symptoms” because they are 
considered to be of less clinical importance29.

To the best of our knowledge, this is the first study to 
examine the association of CRP, NLR, LNR, PLR, dv-
NLR, and CLR with the need to escalate respiratory sup-
port with HFNC use, ICU admission and death in hospi-
talized patients with severe COVID-19 disease in Greek 
population. However, our study has several significant 
limitations. Firstly, it is a retrospective study with a rela-
tively small sample size from a single center that could 
justify why none of the investigated biomarkers was 
prognostic for ICU admission or why after multivariate 
analysis, CRP and CLR were outnumbered by obesity. 
Nevertheless, all the included data were prospectively 

collected. Secondly, we did not carry out specific mea-
sures of inflammatory mediators such as interleukins be-
cause such an investigation was out of the scope and the 
basic idea of this study which was to investigate widely 
available biomarkers based on routinely performed pa-
rameters in everyday clinical practice, simple to be calcu-
lated, fast to be obtained and inexpensive. In addition, our 
study was solely based on data available in the patients’ 
Hospital files. No additional lab tests, such as Interleukin 
levels, were included since they are not routinely mea-
sured at our hospital. Thirdly, although all blood samples 
were obtained upon admission, not all patients were on 
the same day from the symptom onset. Nonetheless, all 
data were acquired prospectively. Equally important, our 
study could have omitted several other clinical param-
eters, but we limited our recordings to the purpose of our 
study aim.

Future multicenter, large-scale prospective experimental 
studies would be worthy, as the above-investigated biomark-
ers are simple, fast, inexpensive, and widely available. Their 
use could help simplify the risk stratification of severe CO-
VID-19 infection on admission and point out the subgroup 
of patients requiring closer surveillance. Moreover, further 

Table 4: The multivariate analysis showing that the length of hospitalization, neutrophils to lymphocyte ratio, and the PaO2 
(arterial blood oxygen partial pressure)/FiO2 (fraction of inspired oxygen) ratio at admission constituted valuable predictors 
of high-flow nasal cannula use.

Model Coefficients - HFNC
95 % Confidence Interval

Predictor Estimate SE Z p Odds ratio Lower Upper
Intercept 2.893 3.651 0.792 0.428 18.040 0.014 23108.668
CRP 0.211 0.143 1.483 0.138 1.235 0.934 1.634
Length of 
Hospitalization 0.540 0.152 3.548 < .001 1.717 1.274 2.314
Dyspnoea
1 – 0 -0.493 0.724 -0.682 0.495 0.611 0.148 2.522
LNR -8.688 4.015 -2.164 0.030 1.686e0-4 6.441e00-8 0.441
dv-NLR 5.416 3.229 1.677 0.094 224.900 0.401 126137.448
CLR -53.480 103.102 -0.519 0.604 5.944e-24 1.032e-111 3.425e+64
PaO2/FiO2 on 
admission -0.036 0.013 -2.864 0.004 0.965 0.941 0.989

Estimates represent the log odds of “HFNC = 1” vs. “HFNC = 0”; HFNC: high-flow nasal cannula, CRP: C-reactive protein, LNR: lympho-
cytes/ neutrophils, dv-NLR:  (derived variation of)-NLR (neutrophils/ lymphocytes), CLR: CRP/ lymphocytes, P/F ratio: PaO2 (arterial blood 
oxygen partial pressure)/FiO2 (fraction of inspired oxygen) ratio.

Table 5: The multivariate analysis showing that obesity constituted a viable predictor of death.
Model Coefficients - DEATH

95 % Confidence Interval
Predictor Estimate SE Z p Odds ratio Lower Upper
Intercept -4.055 5.939 -0.683 0.495 0.017 1.527e0-7 1970.064
Age 0.053 0.046 1.161 0.246 1.054 0.964 1.153
Obesity (ΒΜΙ >30):
1 - 0 2.351 1.148 2.048 0.041 10.498 1.107 99.572
ACE:
1 - 0 1.137 1.162 0.978 0.328 3.116 0.320 30.369
Nitroids:
1 - 0 1.529 1.556 0.983 0.326 4.614 0.219 97.389
Diouretics:
1 - 0 0.655 1.020 0.642 0.521 1.924 0.261 14.200
Nasal Congestion:
1 - 0 2.046 1.572 1.302 0.193 7.739 0.355 168.470
CRP 0.088 0.113 0.778 0.436 1.092 0.875 1.363
RT-PCR -0.197 0.145 -1.356 0.175 0.822 0.618 1.091
CLR 10.293 100.191 0.103 0.918 29522.422 1.541e-81 5.656e+89
PaO2/FiO2 on admission -1.603e−4 0.012 -0.013 0.989 1.000 0.977 1.024

Estimates represent the log odds of “DEATH = 1” vs. “DEATH = 0”; BMI: body mass index, ACE: angiotensin-converting enzyme, CRP: C-
reactive protein, RT-PCR: reverse transcription polymerase chain reaction, CLR: CRP/ lymphocytes, P/F ratio: PaO2 (arterial blood oxygen 
partial pressure)/FiO2 (fraction of inspired oxygen) ratio.




