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The accuracy of the scoring system was assessed by 
AUC, as defined by analysis of the Receiver Operating 
Characteristics (ROC), along with Precision-Recall 
Curves. The minimum sample size to ensure AUC >0.7 
with a <0.05 and b <0.20, as well as the difference between 
independent ROC curves, was performed using MedCalc 
Statistical Software version 20.011 (MedCalc Software 
Ltd, Ostend, Belgium; https://www.medcalc.org; 2021).

Multiple imputations were used for handling missing 
data. Outcome, age, sex, comorbidities, and ICU 
admission were used only for prediction, while NLR, 
CRP, LDH, and d-dimers were used for prediction and 
imputation. Imputed data tolerated missing values at an 
overall maximum of 10 %.

Statistical analysis was performed using IBM SPSS 
Statistics for Windows, Version 26.0 (IBM Corp., 
Armonk, NY, USA). 

Results
Comparability between survivors and non-survivors

A number of 156 consecutive COVID-19 hospitalized 
patients (118 survivors and 38 non-survivors) were 
enrolled, and a total of 560 randomly acquired samples 
(270 from survivors and 290 from non-survivors) were 
analyzed. Samples from survivors and non-survivors 
were found to differ regarding the hospitalization period 

of the patient, sampling approach (single sample on the 
first day of hospitalization or multiple samples during 
hospitalization period), day from admission at sampling 
(in case of multiple sampling), need for delivery, ICU 
admission, sex, age, number of comorbidities, NLR, 
CRP, LDH, and D-dimers (Table 1).

Establishment of MaD-CLINYC score
A predictive model was based on the eight parameters 

that are considered to be potential predictors, namely ICU 
admission, sex, age, number of comorbidities, NLR, CRP, 
LDH, and D-dimers, and optimal cutoffs were proposed 
by optimal scaling procedure. Based on this model, a 
scoring system under the acronym MaD-CLINYC [(Ma)
le sex, (D)-dimers, (C)RP, (L)DH, (I)CU admission, (N)
LR, (Y)ears of age, (C)omorbidities] was proposed to 
quantify outcome probability. In detail, an additive point 
was given for male sex, D-dimers >3,200 ng/ml, CRP >10 
mg/dl, LDH >408 U/L, ICU admission, NLR >17, age 
>61 years, and comorbidities >2 (Table 2). Relevant ridge 
regression paths are depicted in Figure 1. Assessment of 
quantification of outcome predictability was performed 
using binary regression (Table 3 and Table 4). Total 
missing values were 7.8 %; this was attributed to protocol 
violation in cases of emergency situations.

Table 1: Characteristics of samples derived from the total cohort (n =560) and comparison between survivors (n =270) and 
non-survivors (n =290).

Parameter
Cohort

(n =560)

Survivors

(n =270)

Non-survivors

(n =290)

p-value (survivors vs 
non-survivors)

Hospitalization period
Median (±95 % SD) 12.8 ± 7.3 10.1 ± 7.8 15.4 ± 5.9 <0.001
Sampling approach
Single 156 (27.9) 118 (43.7) 38 (13.1) <0.001Repetitive 404 (72.1) 152 (56.3) 252 (86.9)
Day from admission at sampling
Mean (±95 % SD) 7.4 ± 5.3 5.7 ± 4.5 8.8 ± 5.6 <0.001
Delivery
Yes 63 (11.3) 47 (17.4) 16 (5.5) <0.001No 497 (88.7) 223 (82.6) 274 (94.5)
ICU
Yes 252 (45.0) 24 (8.9) 228 (78.6) <0.001No 308 (55.0) 246 (91.1) 62 (21.4)
Sex
Male 355 (63.4) 140 (51.9) 215 (74.1) <0.001Female 185 (36.6) 130 (48.1) 75 (25.9)
Age
Mean (±95 % SD) 67.3 ± 11.3 64.8 ± 11.3 69.7 ± 10.9 <0.001
Number of comorbidities
Mean (±95 % SD) 2.4 ± 0.8 2.3 ± 0.7 2.6 ± 0.9 0.015†
NLR
Mean (±95 % SD) 17.8 ± 21.3 8.2 ± 5.6 26.0 ± 25.9 <0.001
CRP (mg/dL)
Mean (±95 % SD) 10.2 ± 11.4 4.9 ± 5.1 15.3 ± 13.3 <0.001
LDH (U/L)
Mean (±95 % SD) 409 ± 357 312 ± 131 493 ± 455 <0.001
D-dimers (ng/ml)
Mean (±95 % SD) 2890 ± 5170 1990 ± 3280 4060 ± 6730 0.001

SD: standard deviation, n: number, †: Mann-Whitney U test.


