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Abstract
Aim: The aim of this study is to develop and explain an easy-to-use severity score calculation tool to
predict severe COVID-19 cases that would need intensive care unit (ICU) follow-up.

Material method: The study was carried out in patients with laboratory-con�rmed COVID-19 hospitalized
in Ankara City Hospital between March 15, 2020, and June 15, 2020. The outcome was severe illness that
required ICU follow-up. Univariate and binary logistic regression were used to create a prediction model by
using potential predictive parameters obtained on the day of hospitalization. Youden’s J index was
calculated with receiver-operator characteristic curves analysis in order to evaluate cut-off points, and
predicted probability was calculated. The accuracy of the prediction model was tested by calculating the
area under curve (AUC). 

Results: Of the total of 1022 patients, 152 had a severe illness and required ICU follow-up. Among 68
variables, 20 parameters met the potential predictive factor condition for severe illness and were included
in the development process for ANKARA CITY HOSPITAL COVID-19 SEVERITY SCORE (ACCSES). The
ACCSES calculation tool was created by the �nal 9 parameters (sex, oxygen saturation, hemoglobin,
platelet count, glomerular �ltration rate, aspartate transaminase, procalcitonin, ferritin, and D-dimer). AUC
was 0.96 (95% CI, 0.95-0.98).

Conclusion: We developed a simple, accessible, easy to use calculation tool, ACCSES, with good
distinctive power for a severe illness that required ICU follow-up. The clinician can easily predict the
course of COVID-19 and decide the procedure and facility of further follow-up simply using available
clinical and laboratory values of patients upon admission.

Introduction
The world has been under threat of the novel coronavirus disease (COVID-19) since the last days of 2019.
Up to 14 June 2020, a total of 12.015.193 con�rmed cases, resulting in 549.247 deaths have been
reported [1]. Although the disease has a wide clinical spectrum from asymptomatic infection to critically
ill [2], a small number of COVID-19 patients experience severe illness that can result in death. The China
Center for Disease Control and Prevention reported mild disease, serious illness and critical illness as
81%, 14% and 5% in 44.672 con�rmed cases, respectively [3]. The case fatality rate was reported as 2.3%,
but had increased to 49.0% in critical cases.

Since there is no speci�c treatment and the current vaccine for the new coronavirus (severe acute
respiratory syndrome coronavirus-2 [SARS-CoV-2]) so far, the early recognition of patients who will
worsen and the provision of aggressive supportive treatment is the essential point of patient
management. Early detection of patients whose illness will progress helps the physician to decide
whether the patient should be followed-up in the hospital or outpatient clinic or if there is a need for
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transferring to an advanced center. Additionally, early detection of the disease severity with a predictive
calculation tool will provide the optimization of hospitalization duration, especially in countries with
limited resources in terms of hospital beds and �nances. Patients who are predicted not to need an ICU
can be discharged from the hospital earlier. These reasons led to the construction of a COVID-19 severity
score to predict severe illness that will require ICU follow-up based on the characteristics of the patients at
admission to hospital and to develop a web-based calculation tool.

Material And Method
Study Design and Participants

This study was carried out in Ankara City Hospital, set apart as the reference pandemic center in Ankara
with 3810 beds, of which 696 are intensive care beds. The ethical approval was obtained from Ankara
City Hospital Ethical Committee 1. Verbal consent was obtained after the patients were informed that
their medical records would only be used in medical studies by anonymizing their identity information. All
patients older than 18 years who were hospitalized with the diagnosis of COVID-19 infection between
March 15, 2020, and June 15, 2020, were included in the study. Patients who were still in hospital were
excluded. The diagnosis was con�rmed with polymerase chain reaction (PCR) for SARS-CoV-2 performed
based on the protocol established by the World Health Organization (WHO) interim guideline [2]. Patients
were monitored up to June 30, 2020, the �nal date of follow-up. Data were analyzed between June 30,
2020 and July 5, 2020.

According to the WHO COVID-19 disease severity classi�cation, disease without evidence of pneumonia
or hypoxia was considered mild. Patients with signs and symptoms of pneumonia but no signs of severe
pneumonia were considered moderate. Patients with pneumonia and one of the following; > 30
breaths/min; severe respiratory distress; or SpO2 < 90% on room air were considered severe. Patients were
considered critical if they had ARDS or other respiratory failure requiring mechanical ventilation, or septic
shock, and/or organ failure requiring ICU follow-up [4]. The primary outcome was de�ned as severe
illness that required ICU follow-up. The patients were classi�ed as severe cases who required ICU follow-
up and non-severe cases who did not require ICU follow-up based on disease severity. In the continuation
of the text, the terms "severe patient" and "severe illness" are used to refer to the patient in need of the ICU
and the disease that requires intensive care follow-up in the ICU.

Collecting and Processing Data

To collect data, a special form was created for COVID-19 patients, containing information of patients at
the admission and follow-up. The parameters included in special patient forms were age, sex,
epidemiological characteristics, comorbid diseases, duration and characteristic of symptoms and vital
signs at admission. Laboratory and radiological tests were complete blood counts, serum biochemistry,
C-reactive protein (CRP), procalcitonin (PCT), coagulation test, ferritin, D-dimer, troponin I, myoglobin,
interleukin-6 (IL-6), Chest X-ray and thorax computed tomography (CT). The clinical outcomes including
discharges, the requirement of ICU, death, and complications were recorded in patient forms.
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Data were collected prospectively. In case of patient death or discharge, all the missing laboratory records
in patient �les were completed from the hospital automation system and registered in an electronic
recording system and uploaded collaboratively to an online database created speci�cally for COVID-19
patients. Data cut-off for the study was June 30, 2020. Data were recorded to the system by the
physicians who followed-up the patients from different branches including infectious disease, internal
medicine, respiratory disease, and anesthesiology and reanimation. After patient records were completed,
the data was checked by two independent controllers who were infectious disease physicians. Patients
with more than 30% missing data were not included in the study.

Potential Predictive Parameters

For the development of clinical severity score, patient data obtained on the day of hospitalization were
used. Potential predictive parameters were determined from demographic, clinical, laboratory, and
radiological characteristics, and their association with severe illness was investigated. A total of 68
predictors included in the severity score are shown Table 1 and 2.

Statistical Analysis

All analyses were performed using IBM SPSS V.21 software version. Descriptive statistics were presented
as mean ± standard deviation (SD) or medians plus with quartiles (IQR: 25th-75th percentile) for
continuous variables and as frequency and percentages for categorical variables. Student t-test was used
in the comparison of continuous variables for normally distributed data, and Mann Whitney U test for
non-normal distribution. Chi-square test was used for comparing categorical variables in parametric
conditions. A p-value of less than 0.05 was considered statistically signi�cant. Univariate and binary
logistic regression were used to create a prediction model. Youden’s J index was calculated with receiver-
operator characteristic (ROC) curve analysis in order to evaluate cut-off points for continuous variables in
order to simplify usage of the model.

Clinical parameters were assessed in terms of their association with severe illness requiring ICU follow-up
by using ROC Curve Analysis. Then, Youden's J Index was calculated to decide the optimal breakpoint for
each parameter. Univariate analysis was performed according to these cut-off points and parameters that
were found to be statistically signi�cant (p<0.20) were included in multivariate analysis. To combine
parameters that were found signi�cant in univariate analysis, binary multivariate logistic regression
analysis with a forward variable selection approach was carried out. After applying the logistic regression
model, the estimated beta coe�cients were used to assign score points. In the calculation tool-
development process, after logistic regression analysis, predicted probability was calculated for each
patient by using the following formulas: probability = exp( ∑ β × X)/[1+ exp( ∑ β × X)]. ROC analysis was
performed for probability with a cut off point determined. The accuracy of the prediction model was
tested by calculating the area under curve (AUC).  

In the score-development phase, the beta coe�cients in the model were multiplied by 10 and the value
rounded off to the nearest integer. After calculating the probability for each patient, we used these
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probabilities as a combined diagnostic variable to assess the diagnostic performance of a new score by
using ROC Curve Analysis. The performance of the scoring system was evaluated by using the cut-off
value obtained from Youden's J Index for each patient in order to be grouped as cases needing ICU or not.
The accuracy of the prediction model was tested by calculating AUC.  

Results
Characteristics of Study Cohort

A total of 1022 patients with laboratory con�rmed COVID-19 patients had been hospitalized during the
study interval. Of the patients, 540 (52.8%) were male and the median age was 47 (IQR 32-60) years.
Baseline demographic, epidemiological and clinical characteristics of the patients are presented in Table
1. Of the patients, 90 (8.8%) were severe and 27 (2.6%) were critical upon admission based on WHO
classi�cation. Of the patients, 152 required ICU follow-up. The overall mortality rate was 4.9% (50).

To develop the severity score ACCSES, all 1022 patients hospitalized with PCR positive COVID-19 were
included in the development cohort for variable selection and risk score calculation. As described herein,
68 variables were entered into the selection process. Demographic, epidemiological, clinical, laboratory
and radiological parameters were each tested with univariate and multivariate analyses to investigate
their relationship with serious diseases (Table 1-3).

Parameters that were evaluated as clinically signi�cant and not correlated with each other, and those with
less than 20% missing data were included in the univariate analysis. Parameters that did not differ
between groups were not included in the scoring process. Among clinical symptoms and signs and
laboratory and radiological �ndings, 20 parameters met the potential predictive factor condition for
severe illness and were included in the disease severity score. These 20 parameters were age, sex, oxygen
saturation, hypertension, chronic pulmonary disease, fever, neutrophil to lymphocyte ratio, monocyte,
hemoglobin, platelet count, glomerular �ltration rate, aspartate transaminase, alanine transaminase,
lactate dehydrogenase (LDH), CRP, procalcitonin, ferritin, D-dimer, ilateral ground-glass opacity on CT.
After the mentioned processes, univariate analysis was performed for all included 20 parameters.  For the
binary logistic regression, the forward method was used. Thus, the right parameters were chosen for the
strongest model. Twenty parameters determined by univariate analysis were entered into the binary
logistic regression analysis. The severity score was constructed with the 9 parameters calculated to be
statistically signi�cant in multivariate analysis.

Independent High-Risk Factors for Severe Illness

A further multivariate analysis with a forward variable selection approach showed �nal 9 parameters as
the independent risk factor; these were sex (odds ratio [OR] 3.9, 95% CI 1.4-11.0), oxygen saturation (OR
6.7, 95% CI 2.8-15.8), hemoglobin (OR 5.8, 95 %CI 2.1-15.7), platelet (OR 3.4, 95% CI 1.4-10.5), glomerular
�ltration rate (GFR) (OR 6.5, 95% CI 2.5-16.7), aspartate transaminase (AST) (2.9, 95% CI 1.2-7.1), PCT
(OR 2.6, 95% CI 1.1-6.3), ferritin (OR 3.0, 95% CI (1.2-7.1) and D-dimer (OR 4.7, 95% CI 1.8-12.2) (Table 3).



Page 7/20

Construction of ACCSES Calculator and ACCSES Score

The severity score, ACCSES, was created based on the coe�cients obtained from the logistic model. The
following formula was used for the logistic model to calculate the probability: probability = exp( ∑ β × 
X)/[1+ exp( ∑ β × X)]. Based on 9 independent high-risk factors for severe illness, a web-based calculation
tool (ACCSES Calculation Tool) was constructed. The clinician can easily access the ACCSES Calculation
tool using the online website at http: /www.achcovid19.com. ACCSES consists of 9 yes or no questions,
and after answering the questions, the calculator estimates the result as needing ICU or not needing ICU.
The online web-based ACCSES Calculation Tool is shown in Figure 1. The positive predictive value of the
calculation tool was detected as 74,3%, negative predictive value was 96,8%. We have also developed
ACCSES Manual Calculation Tool to be used by physicians according to preference, especially for those
who do not prefer to use web-based techniques in the prediction of severe disease. Answering 9
questions with a yes or no choice is enough to estimate whether patients will need the ICU or not. In the
manual tool, each of the 9 parameters has a point obtained from the beta coe�cient for the prediction of
severe patients. For each parameter, if the answer is yes, the patient gets the calculated point for the
parameter, otherwise he/she will get 0 point. Whether the patient goes to the ICU or not is estimated
based on the total score of the patient. The patients with a point above 63 are considered to need ICU
follow-up. The ACCSES Manuel Calculation Tool is shown in Figure 2. We assessed the accuracy of
ACCSES Calculation Tool and ACCSES Manual Calculation Tool by using AUC, which showed good
performance (Figure 3.).

Discussion
Besides being a new and unknown disease, the increasing number of COVID-19 patients in a short time
caused heavy burden and stress on healthcare providers [5]. The lack of human resources in the �eld of
health, the shortage of hospital bed capacities and limited �nancial resources have made it necessary to
select severe patients who may have a serious course to be provided health services �rst. Therefore, we
developed a simple, accessible, easy to use calculation tool that makes physician’s decisions on the
management of COVID-19 patients easier and provides ways of recognizing severe illness requiring ICU
by using available and accessible values of patients on admission. The physician who �rst evaluated
patient in primary care hospitals or in emergency department can decide where the patient should be
followed-up as an inpatient or as an outpatient. The calculation tool also helps the physicians who are
working in neighboring provinces and districts to decide whether patients will be transferred to tertiary
hospitals or not.

The strongest calculation tool was constructed with two clinical (sex and oxygen saturation) and seven
laboratory parameters (hemoglobin level, platelet count, GFR, AST and PCT level, ferritin and D-dimer)
and it exhibited very strong distinctive power in the prediction of severe illness upon admission. It can
identify a small proportion of cases whose illness will progress with a positive predictive value of 74.3%
and a very high sensitivity of 92%. To our knowledge, it has the strongest discrimination properties for
predicting severe cases of COVID-19 in the literature. These parameters included in ACCSES actually
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re�ect the multi-organ functions and represent almost the whole human body including pulmonary, renal,
hepatic and hematological system. Additionally, it contains in�ammatory indicators. Therefore, it
provides the opportunity to make an integrated decision about the patient and results in accurate
estimation.

There is a number of studies investigating severity [6-12] and mortality [8,13-16]  predictors in COVID-19
infection. Some of the studies reported that they developed scores or models for the prediction of disease
severity [6-12]. Shi et al. de�ned a host risk score consisting of three parameters (age, sex, hypertension)
and reported an increase in severe infection risk with the increasing score point (from 0 to 3) [12].
However, this scoring system does not determine a speci�c risk for each patient.  Liang W et al. reported
that they developed and validated a clinical risk score named as COVID-GRAM with ten parameters (chest
radiographic abnormality, hemoptysis, dyspnea, age, unconsciousness, number of comorbidities, cancer
histories, neutrophil-to-lymphocyte ratio, LDH, and direct bilirubin) [6]. The mean AUC was reported as
0.88 (95% CI, 0.85-0.91) in the development group and as 0.88 (95% CI, 0.84-0.93) in the validation group.
Zhou et al. also reported that they developed a nomogram to predict severe patients. Seven clinical
variables (body temperature at admission, oxygen saturation, cough, dyspnea, hypertension,
cardiovascular disease, chronic liver disease, and chronic kidney disease on admission) were included in
the nomogram. [7]. The nomogram was reported to have a good discrimination with an area under the
curve of 0.862, C-index of 0.863 (95% con�dence interval, 0.801–0.925). National Early Warning Systems
2 (NEWS2), an early warning systems used for prediction of cardiac arrest risk, unexpected intensive care
unit admission or death, was recommended by the National Institute of Clinical Excellence (NICE) for the
prediction of critical patients in COVID-19. However, Sze S et al. reported that NEWS2 score does not
predict disease severity, no difference was detected between the groups in terms of NEW2 score [17].

Levy et al. established some clinical predictive tools consisting of 6 factors (blood urea nitrogen, patient
age, absolute neutrophil count, red cell distribution width, oxygen saturation, and serum sodium) which
resulted in an AUC of 0.86 to predict 7-day mortality. In another study developing models, clinical (age,
hypertension, and coronary arterial disease) and laboratory (age, high sensitive CRP, oxygen saturation,
neutrophil and lymphocyte count, D-dimer, AST and GFR) mortality-prediction models were developed. 
The AUC values were reported as 0.83 (95% CI 0.68-0.93) and 0.88 (95% CI 0.75-0.96) for the clinical
model and laboratory model, respectively [15].

Age was reported as a predictor for severe COVID-19 infection [15,16,11,18-21]. In our study, severe cases
were detected to be older than non-severe cases, and age was included in the score development process,
however, it could not enter the �nal calculation tool. The association between comorbid diseases and the
development of severe infection was indicated in previous studies [22,15,11,16,12,13] Some were the
severity and mortality risk scores [15,11]. Similarly, although we found that comorbid diseases were
higher in severe cases than non-severe patients, and severe patients had a higher number of
comorbidities than non-severe cases, comorbidities were not identi�ed as optimal predictors during the
development process of the calculation tool.
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Whether sex difference creates a predisposition to COVID-19 infection or severe form of the disease was
discussed in a few studies [23-25]. It was emphasized that higher smoking rates or higher angiotensin-
converting enzyme-2 (ACE2) expression in men may be a predisposing factor [23]. A current study from
the United Kingdom (UK) reported that men had a higher risk for COVID-19 infection than women in a
large population of 17,278,392 adults (fully adjusted hazard ratio [HR] 1.59, 1.53-1.65) [23]. In our study,
male sex was found as a predictor for severe outcome and entered the �nal version of the score. Similar
to our study, Shi et al. reported male sex as an independent factor (OR 3.68, 95% CI 1.75-7.75) for severe
disease and included it in the host risk score [15].

Our study has some limitations. Firstly, although the study population is enough for the development of
severity score, it was not su�cient to validate the results of study population. Maybe further studies with
large number can validate ACCSES Calculation Tool in a different study population. Secondly, we can
perform the study in single center. The more extensive, multicenter and large sample size studies will be
better to represent the whole population.

Conclusion
We developed a calculation tool for the prediction of severe illness requiring ICU with good distinctive
power. Using the ACCESS calculation tool provides some bene�ts to the clinician by using available
clinical and laboratory parameters upon admission. The clinician can decide more easily where the
patient should be followed, in the hospital or outside (at home, in the isolation institute or nursing home).
Additionally, patients who have severe illness or have a potential for worsening in the following days can
be transferred earlier to the appropriate clinic (ICU if necessary) to begin treatment. Finally, the optimal
use of hospital beds can be provided by preventing unnecessarily long hospitalizations in those who were
predicted low-risk for the severe outcome, especially in countries that have limited sources in terms of
hospital beds or �nancial capacity.
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Characteristics All
patients

(n=1022)

Severe patients
(n=152)

Non-severe
patients

(n=870)

P
value

Age (median, IQR*) 47 (32-
60)

67 (57-76) 41 (31-54) <0.001

Sex, male 540
(52.8)

94 (61.8) 446 (51.3) 0.016

Smoking status (n=587)       0.001

Never smokes 423
(72.1)

35 (53.8) 388 (74.3)  

Active or ex-smoker 164
(19,9)

30 (46.2) 144 (25.7)  

Exposure to COVID-19 patients in the past
14 days (n=805)

519
(64.5)

40 (48.2) 479 (66.3) 0.001

Travel history to high-risk area in the past
14 days (n=1017)

100 (9.8) 21 (13.8) 79 (9.1) 0.074

Any comorbidity 405
(39.6)

112 (73.7) 293 (33.7) <0.001

Number of comorbidities       <0.001

≤ 1 791
(77.4)

74 (48.7) 717 (82.4)  

≥ 2 231
(22.6)

78 (51.3) 153 (17.6)  

Diabetes 129
(12.6)

39 (25.7) 90 (10.3) <0.001

Hypertension 218
(21.3)

67 (44.1) 151 (17.4) <0.001

Coronary artery disease 73 (7.1) 28 (18.4) 45 (5.2) <0.001

Other cardiac disease 24 (2.3) 9 (5.9) 15 (1.7) 0.002

Chronic pulmonary disease 93 (9.1) 30 (19.7) 63 (27) <0.001

Neurological diseases 24 (2.3) 14 (9.2) 10 (1.1) <0.001

Chronic renal disease 16 (1.6) 7 (4.6) 9 (1.0) 0.001

Malignity 31 (3.0) 14 (9.2) 17 (2.0) <0.001

Pregnancy (n=482) 26 (6.1) 0 26 (6.1) 0.53

       Thyroid disease 32 (3.1) 8 (5.3) 24 (2.8) 0.10
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Rheumatologic disease 16 (1.6) 2 (1.3) 14 (1.4) 0.79

Data are presented as n (%) unless noted otherwise.

Data are presented for 1022 patients unless noted otherwise.

Severe patients were de�ned as those requiring intensive care unıt follow-up.

*IQR: Interquartile range (25% and 75%)

 

TABLE 1. Baseline Demographic and Clinical Characteristics of Patients at Admission (41 parameters)
(continued)
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Characteristics All patients

(n=1022)

Severe
patients
(n=152)

Non-severe
patients

(n=870)

P
value

Symptoms        

Any symptom 869 (85.0) 141 (94.0) 728 (83.9) 0.001

Time between symptom onset and
hospitalization (n=743) (median, IQR*)

3 (2-7) 3 (2-7) 3 (2-6) 0.38

Fever 377 (36.9) 76 (50.0) 301 (34.6) <0.001

Cough 524 (51.3) 85 (55.9) 439 (50.5) 0.21

Expectoration 39 (3.8) 16 (10.5) 23 (2.6) <0.001

Dyspnea 257 (25.1) 88 (57.9) 169 (19.4) <0.001

Sore throat 176 (17.2) 9 (5.9) 167 (19.2) <0.001

Runny nose 36 (3.5) 3 (2.0) 33 (3.8) 0.26

Nausea and vomiting 60 (5.9) 11 (7.2) 49 (5.6) 0.43

Diarrhea 65 (6.4) 6 (3.9) 59 (6.8) 0.19

Fatigue 207 (20.3) 30 (19.7) 177 (20.3) 0.87

Loss of appetite 42 (4.1) 14 (9.2) 28 (3.2) 0.001

Arthralgia and myalgia 217 (21.2) 16 (10.5) 201 (23.1) 0.001

Headache 118 (11.5) 10 (6.6) 108 (12.4) 0.04

Chill 61 (6.0) 7 (4.6) 54 (6.2) 0.44

Loss of smell 56 (5.5) 1 (0.7) 55 (6.3) 0.005

Loss of taste 59 (5.8) 4 (2.6) 55 (6.3) 0.07

Vital parameters        

Body temperature, > 37.8 C (n=1022) 177 (17.3) 120 (13.8) 57 (37.5) <0.001

Respiratory rate, /min (n=883) 21 (14-45),
IQR 19-22

20 (18-22) 24 (20-28) <0.001

SBP > 140 mmHg or DBP >90 mmHg
(n=926) **

68 (7.3) 42 (5.3) 26 (19.0) <0.001

Heart rate > 100/min 53 (5.2) 39 (26.7) 10 (1.2) <
0.001
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Oxygen saturation, %, (n=912) 96 (55-99),
IQR 95-98

96 (85-94) 90 (95-98) <0.001

Quick SOFA (n=873) ***       <0.001

≤1 point 821 (94.0) 80 (9.7) 741 (90.3)  

≥ 2 point 52 (6.0) 49 (94.2) 3 (5.8)  

Data are presented as n (%) unless noted otherwise.

Data are presented for 1022 patients unless noted otherwise.

Severe patients were de�ned as those requiring intensive care unıt follow-up.

*IQR: Interquartile range (25% and 75%)

**SBP: Systolic blood pressure, DBP: diastolic blood pressure

*** SOFA: Sequential organ failure assessment

 



Page 17/20

TABLE 2. Baseline Laboratory and Radiological Characteristics of Patients at Admission (27
parameters)

 

Variable All patients

(n=1022)

Severe patients
(n=152)

Non-severe
patients

(n=870)

P
value

  Median (IQR)* Median (IQR) Median (IQR)  

Laboratory values        

White blood cell, x109/L 5500 (4330-
7430)

6190 (4230-9600) 5410 (4350-
7120)

<0.001

Neutrophil count, x109/L 3320 (2490-
4600)

4500 (3080-7080) 3220 (2410-
4260)

<0.001

Lymphocyte count, x109/L 1240 (900-
1760)

840 (600-1110) 1310 (980-
1820)

<0.001

Neutrophil to lymphocyte ratio 2.5 (1.6-4.2) 5.0 (3.2-9.7) 2.3 (1.5-3.7) <0.001

Monocyte count, x109/L 360 (270-480) 320 (210-480) 360 (270-480) <0.001

Hemoglobin,  g/L 13.7 (12.5-
14.9)

12.7 (11.2-14.2) 13.8 (12.6-
15.0)

<0.001

Platelet count, x109/L 213 (172-262) 200 (152-259) 215 (176-260) <0.001

C-reactive protein 0.009 (0.003-
0.33)

0.09 (0.03-0.15) 0.006 (0.003-
0.02)

<0.001

Procalcitonin, pg/mL 0.03 (0.03-
0.07)

0.12 (0.06-.030) 0.030 (0-0.03-
0.05)

<0.001

Lactate dehydrogenase, U/L 218 (187-284) 341 (252-456) 211 (184-261) <0.001

Aspartate transaminase, U/L 24 (17-36) 39 (19-48) 22 (17-32) <0.001

Alanine transaminase, U/L 26 (18-40) 27 (19-48) 26 (18-39) <0.001

Glomerular �ltration rate,
ml/min/1.73 m2

101 (83-114) 83 (60-96) 103 (87-116) <0.001

Creatinine kinase, μ/L 89 (59-147) 142 (73-386) 87 (58-139) <0.001

Albumin, g/L 44 (21-63) 38.1 (25-42) 45 (42-47) <0.001

D-dimer, mg/L 0.4 (0.27-
0.81)

1.0 (0.6-2.2) 0.4 (0.2-0.6) <0.001

Ferritin, μg/L 117 (44-280) 419 (174-694) 98 (38-218) <0.001

Prothrombin time (PT), sec. 12.1 (11.7-
12.8)

13.0 (12.0-14.0) 12.0 (11.6-
12.6)

<0.001
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Activated partial thromboplastin
time, sec.

25.1 (23-26) 25.8 (23.0-27.8) 25.0 (23.5-
26.5)

<0.001

INR 1.03 (1.0-1.1) 1.1 (1.0-1.2) 1.02 (0.9-1.0) <0.001

Fibrinogen, g/L 3.2 (2.6-4.1) 4.5 (3.5-5.7) 3.1 (2.5-3.9) <0.001

Interleukin 6 (IL-6), pg/mL 24.5 (9-56) 43 (26-118) 15 (7-35) <0.001

Troponin, ng/L 2.5 (2.5-6) 10 (5.0-23) 2.5 (2.5-5.0) <0.001

Myoglobin, mg/L 42 (27-71) 97 (55-185) 38 (25-60) <0.001

CT** abnormality (n=956)        

Any �nding 757 (79.2) 140 (95.9) 617 (76.7) <0.001

Consolidation 199 (20.8) 28 (19.2) 78 (9.6) <0.001

Unilateral ground-glass opacity 171 (17.9) 9 (5.5) 162 (18.6) <0.001

Bilateral ground-glass opacity 487 (50.9) 117 (77)  370 (42.5) <0.001

Data are presented for 1022 patients unless noted otherwise.

Severe patients were de�ned as those requiring intensive care unıt follow-up.

*IQR: Interquartile range (25% and 75%)

**CT: Computed Tomography

 

Table 3. Multivariate Logistic Regression Analysis for Prediction of Severe COVID-19 Infection Requiring
Intensive Care Unit Follow-up
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Variables Beta coe�cient Odds ratio

(95% CI*)

P value

Sex, male 1,38 3.91 (1.43-11.04) 0.008

Saturation, <94% 1,91 6.75 (2.88-15.85) <0.001

Hemoglobin, <13.0 g/L 1,77 5.85 (2.17-15.77) <0.001

Platelet count, <135 x109/L 1,24 3.46 (1.14-10.50) 0.028

Glomerular �ltration rate, <98 ml/min/1.73 m2 1,88 6.52 (2.54-16.70) <0.001

Aspartate transaminase, <29 U/L 1,08 2.93 (1.19-7.18) 0.02

Procalcitonin, >0.085 pg/mL 0,98 2.66 (1.11-6.36) 0.03

Ferritin, <228 μg/L 1,11 3.02 (1.29-7.06) 0.01

D-dimer, > 0.53 mg/L 1,55 4.72 (1.82-12.20) 0.001

* Con�dence Interval

 

Figures
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Figure 1

Online Web-based ACCSES Calculator for the Prediction of Severe Cases Requiring ICU Follow-up

Figure 2

Ankara City Hospital COVID-19 Severity Score (ACCSES) For Prediction of Severe COVID-19 Infection
Requiring ICU Follow-up


