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Abstract 
Background: The early prediction of the clinical course of COVID-19 helps health professionals to 
discriminate the severe cases that need ICU admission from those with no risk of worsening outcomes. 
Materials & methods: This cohort retrospective study included 389 COVID-19 patients admitted to 
Al-Hussein Teaching Hospital during the period from March to August 2021. Demographic 
characteristics, clinical symptoms, and laboratory findings upon hospital admission were analyzed by 
univariate analysis to determine their association with the severity of COVID-19; only those variables 
with (P>0.05 ) were included in the multivariable logistic regression to find the strong predictors of 
severity in term of Odd ratios. 
Results: The mean age of the 389 patients was 33.6 ± 14.8; there were 231(59.4%) severe cases 
(admitted to ICU), and 158(40.6%) were non-severe cases (admitted to regular wards). Univariate 
analysis revealed that gender (male) presence of co-morbidities and all clinical symptoms and 
laboratory findings were associated with severe outcomes of COVID-19. However, multivariate 
logistic regression revealed that dyspnea [O.R 42.58 (12.22; 148.36)] and high grad fever [O.R 29.25 
(5.34; 160.24)] were very strong predictors for severity, while male gender [O.R4.26 (1.95; 9.33)] and 
hypertension [O.R6.83 (2.4; 19.54)] were strong predictors of the severity. On the other hand, Ferritin 
gave an indiscernible predictive value [O.R1.003 (1.001; 1.006)]. 
Conclusion: Some risk factors are very helpful for clinicians to discriminate against patients who may 
develop severe outcomes and need ICU admission, which might help the efficient use of health 
resources in sensitive times. 
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Graphical Abstract 

 

Introduction  
Late 2019 was an extraordinary 

global event in public health; the emerging 
new respiratory viral disease, COVID-19, 
caused by betacoronavirus SRAS-Cov-2, 
began in China and spread worldwide, 
hitting 229 countries and leaving behind 
more than 6 million deaths [1]. The clinical 
presentation of the disease is widely varied 
from asymptomatic/mild to fatal 
respiratory distress and multi-organ failure 
[2,3]. Although about 80% of infected 
patients experienced mild symptoms, 
resolved entirely by the end of the disease 
course, a subset of the patients developed 
severe symptoms [4,5]. However, due to 
the surge in the number of patients, 
especially during the first and second 
waves of the pandemic, this subset of 
severe patients constitutes a massive 
burden on health systems, even those in 
developed countries, particularly the 
intense care units (ICU) [6]. One of the 
biggest challenges was the early prediction 
of the clinical course or identifying the risk 

factors that worsened the clinical course. 
The importance of early prediction of the 
clinical course helps health professionals to 
arrange their priorities in dealing with the 
vast numbers of hospital attendances and 
to discriminate the severe cases that need 
ICU admission from those with no risk of 
worsening outcome [7], Additionally, 
strengthening early prediction of COVID-
19 severity is one of the fundamental 
approaches for lowering the death rate [8]. 
Since then, many efforts have gone into 
determining the best risk factors the 
clinician can use to assess the severity of 
hospital admission. Many previous studies 
have undertaken the topic of risk factors 
for severe forms of COVID-19 using 
demographic, clinical, and laboratory 
results variables. Nevertheless, most of 
those studies only apply their prediction 
models to estimate in-hospital mortality 
[7,9]. Other studies used the prediction 
models to assess the severity upon hospital 
presentation; however, these studies' 
results are difficult to generalize due to 
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small sample sizes or variations in the 
demographic characteristics of populations 
in different countries [7-12]. Studying the 
possible risk factors that may play a role in 
the path of COVID-19 clinical course in 
the Iraqi population has not been fully 
covered; thus, in this study, we perform a 
cohort retrospective analysis to find the 
best predictors that are strongly associated 
with the severity of COVID-19 measured 
in term of ICU admission using some 
routinely obtained patient’s data at hospital 
admissions. 
 
Materials and Methods  
Study Design and Setting  

This retrospective cohort study 
included 389 COVID-19 patients admitted 
to Al-Hussien Teaching Hospital (the main 
hospital for COVID-19 management) in 
Thi-Qar province, south of Iraq, for five 
months (March to August 2021). The 
outcome of the study was the severity of 
the disease defined in terms of clinical 
symptoms at hospital admission time 
according to WHO, 2021 [13], and the 
demand for ICU admission based on the 
decisions of emergency physicians; thus, 
the study population divided into two 
groups as severe cases and non-severe 
cases  
 
Definitions  

 Severe cases: are those patients that are 
characterized by low oxygen saturation 
(<90%) on room air, low respiratory 
rate (<30 breaths/minute), and signs of 
respiratory distress, besides the 
physician's decision to ICU admission. 

 Non-severe cases are those patients 
without any criteria signs as mentioned 
above of severe cases; thus, the 
physician decides to be admitted to 
regular hospital wards.  

 Primary education: patients who have 
accomplished primary school. 

 Intermediate education: patients who 
have accomplished secondary school. 

 High education: patients who have a 
Bachelor's or higher degrees. 

 
Data collection  

All data were obtained 
retrospectively from the biostatic 
department of Al-Hussien Teaching 
Hospital, based on approved written 
permission from the Thi-Qar Health 
Directory. Each participant had three parts 
of information: demographic included; age, 
gender, smoking habit, residence (stratified 
into rural and urban), education levels 
(stratified into primary, intermediate, and 
high), blood group, and presence of co-
morbidities; hypertension (HTN), diabetes 
mellitus (DM), ischemic heart diseases 
(IHD), chronic kidney diseases (CKD), and 
cancers. The clinical information included 
fever, fatigue duration, dyspnea, and 
diarrhea. The laboratory data included D-
dimer, Ferritin, and CRP serum levels. All 
patients’ data regarded the clinical 
symptoms, and the laboratory findings 
represented the patient's health status 
during the first 24 hours of hospital 
admission. 
 
 
Statistical Analysis  

Descriptive statistics were 
conducted to illustrate the characteristics of 
the cohort. Categorical variables were 
expressed as numbers and percentages (%). 
Continuous variables were expressed as 
mean and standard deviation (SD) or 
median (IQR: Inter-quartile Range) based 
on the normality test (Kolmogorov-
Smirnov). To find the essential variables 
that govern the severity of COVID-19, two 
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statistical models were employed: 
univariate analysis (screening analysis) 
using the Chi-Square test of independence, 
in which all variables were included to 
screen the association of each variable 
independently with COVID-19 severity. 
Only those variables that recorded 
statistical significance (P<0.05) in the 
univariate analysis were subjected to the 
multivariable logistic regression to 
determine the independent predictors of the 
severity. Nagelkerke’s test validated the 
multivariable logistic regression. The 
predictors of multivariable logistic 
regression that showed statistical 
significance were categorized into five 
levels of strength based on their Odd ratios 
(OR) as follows: not discernible (0.9 OR< 
1.1), weak (1.1 OR <1.5), moderate (1.5 
OR <3), strong (3 OR< 7) and very strong 
OR >7 (14). The P-value less than 0.05 
was accepted as statistically significant.  
 
 
 
 

Results  
Cohort characteristics  

The cohort characteristics are 
illustrated in Table 1. Our cohort included 
389 patients; 231 (59.4%) were severe 
cases (admitted to ICU), and 158 (40.6%) 
were recognized as non-severe 
cases(admitted to regular wards). The 
mean age of the entire cohort was 
36.6±14.8 ranging from 7 years to 78 years 
old. Most of the cohort 255 (65.6%) were 
in the age group 19-40 years old, while 
only 18 (4.6%) were older than 65 years. 
Most participants, 238 (61.2%), lived in 
urban regions. Regarding education levels, 
most participants (48.6%) have a high 
education level. The majority of 
individuals, 244(62.7%), were non-
smokers. Thirty-four percent of the cohort 
had comorbid conditions; the most 
common were HTN & DM (13.4%) and 
HTN alone (13.1%), whereas brain tumors 
were the least common, reported in 0.8% 
of cases. Patients with over three co-
morbidities (DM, HTN, IHD, and CKD) 
constitute 2.3% of the study population. 

 
Table 1. The Demographic Characteristics, Clinical Features and Laboratory findings of the Study 

Cohort 

Type of 
character 

 Characters  Categories  No (%) 

D
em

og
ra

ph
ic

 

 

Age Mean ± SD (Min-Max) 33.6 ± 14.8 (9-78) 

 
 
Age categories 

≤18 years 22 (5.7%) 

19-40 years 255 (65.6%) 

41-64 years 94 (24.2%) 

≥65 years 18 (4.6%) 

Gender Male 189 (48.6%) 

Female 200 (51.4%) 

Residence  Rural 151 (38.8%) 
Urban 238 (61.2%) 

Education levels Primary 66 (17%) 

Intermediate 134 (34.4%) 

High 189 (48.6%) 
Smoking status Smoker  79 (20.3%) 
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Regarding the patient’s clinical 
symptoms, most study participants (89.7%) 
had a fever. Most of them (72.2%) have a 
low-grade fever. The highest recorded 
fever was 40°C. Additionally, 60.7% 
reported having diarrhea. All the study 
participants reported being fatigued, with 
the mean duration of fatigue18.9±8.2 days. 

The largest group (44%) reported fatigue 
for two to three weeks. Dyspnea was 
reported among 41.4% of the cohort. The 
laboratory findings included the CRP, d-
Dimer, and ferritin values. Their median 
readings were 46 mg/l, 680 g/ml, and 460 
ng/ml. 

 

 

 

Non-Smoker  244(62.7%) 
X-Smoker 66 (17%) 

Blood Group A 105 (27%) 
AB 76 (19.5%) 
B 72 (18.5%) 

O 136 (35%) 

 
 

Co-Morbidity 

 

Without Co-Morbidity  256 (65.8 %) 

With Co-morbid   133(34.2%) 
Brain Tumor  3 (0.8 %) 

HTN  51 (13.1 %)  

HTN&DM 52 (13.4 %) 
HTN, DM, CKD 4 (1 %) 

HTN, DM, IHD 14 (3.6 %) 

HTN, DM, IHD, CKD 9 (2.3 %) 

C
li

ni
ca

l S
ym

pt
om

s 
 

 

Fever (̊ C) Mean ± SD (Min-Max) 38.8 ± 0.6 (38- 40) 

Fever categories  No fever 40 (10.3%) 

Low grade (38-39.3)  281 (72.2%) 
High grade (>= 39.4)  68 (17.5%) 

Fatigue duration (days) Mean ± SD (Min-Max) 18.9 ± 8.2 (3-35) 

Fatigue categories Less than one week 6 (1.5%) 

1-2 weeks  79 (20.3%) 
2-3 weeks  171 (44%) 

More than three weeks  133 (34.2%) 

Diarrhoea Yes 153 (39.3%) 
No 236 (60.7%) 

Dyspnea  Yes 161 (41.4%) 

No 228 (58.6%) 
Severity Yes 231 (59.4%) 

No 158 (40.6%) 

Laboratory 
findings  

 d-Dimer (μg/ml) Median (IQR)  680 (230-1600) 
Ferritin (ng/ml) Median (IQR)  460 (260-840) 

CRP (mg/l) Median (IQR)  46 (24-96) 
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The Association of the variables with the 
severity 

The univariate analysis illustrated 
in Table 2 revealed that among seven 
demographic variables, only gender and 
the presence of co-morbidities were 
significantly associated with severe cases 
(P-value =0.001). As among 231 severe 
cases, 135 (58.4%) accounted for male’s 
sex, while 96 (41.6%) were females. For 
the age variable, although 145 (62.8%) of 
the severe cases belonged to the age group 
(19-40 years old), no significant 
association was found (P-value 0.47). 
Nearly two-thirds (61.5%) of the patients 
with severe infection lived in urban 
regions. Yet, the association between the 
geographic region and the symptoms' 
severity was insignificant (P value 0.88). 
Regarding the education levels, higher 
education levels were found to have more 
severe infections as nearly half (48.9%) of 
those severe cases were among this 
category and the lowest group (18.6%) of 
severe cases were primarily educated. 
Again, the relationship between education 
and severity was insignificant (P-value 
0.45). Surprisingly, the non-smoker was 
found to have a more severe infection 
(61%) when compared with both the 
smoker (22.5%) and X-Smoker groups 
(16.5%). However, the association was not 
significant (P-value 0.42). Similarly, 
patients with different blood groups tend to 
have different responses to the COVID 
infection, as our study reported that those 
with blood group O were more likely to 
have a severe infection (37.2%) when 
compared with other groups, followed by 
blood group A (25.1%), moreover, blood 
group AB and B nearly making the same 
contribution among the severe group, 
(19%) and (18.6%) respectively. 
Nevertheless, the association was not 

statistically significant (P-value 0.64). 
Patients without underlying comorbidities 
were found to have a higher percentage 
(79.7%) in the non-severe group than in 
the severe group (56.3%). Yet, the 
percentage of patients without 
comorbidities was still higher than those 
with comorbidities in the severe group. 
Among patients with underlying diseases, 
those with double burden (DM & HTN) 
and those with HTN alone contributed to 
17% and 16% of the severe group. Those 
with HTN, DM &IHD constituted nearly 
5% of the severe group. Patients with 
HTN, DM, IHD and CKD contribute to 
approximately 4% of the severe group, and 
the lowest group was those with a brain 
tumour. Regarding the clinical features, 
fever found to be significantly associated 
with the severity of infection, as 97% of 
the patients with severe infection were had 
fever at presentation (P value .00). Those 
with low-grade fever (less than 39.4̊ C) 
constituted the majority of the severe 
group (69.3%). Additionally, increasing 
the duration of fatigue was found to be 
significantly associated with the severity of 
COVID-19 infection (P value 0.00), as 
those who reported being fatigued for more 
than three weeks were found to be the 
largest contribution to the severe group 
(52.8%), followed by those whose duration 
of fatigue was between 2-3 weeks (38.5%), 
and none of those whose fatigue duration 
was less than one week found to have a 
severe infection. Patients with diarrhoea 
similarly being more likely to have a 
severe infection (50.2%), and the 
association is statistically significant (P 
value 0.00). Dyspnea was linked with 
COVID severity, and the relationship is 
statistically significant (P value 0.00) as 
65.4% of the severe group had dyspnea.  
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Table 2. Univariate analysis of fourteen variables that included in this study 

Variable Categories  Non-severe (Regular 
ward) 
 n= 158 

 Severe 
 (ICU admitted) 

n= 231 

P-value 

Demographic characteristics  
 

Age categories 
<= 18 years 8 (5.1%) 14 (6.1%) 0.47 

 
19-40 years 110 (69.6%) 145 (62.8%) 

41-64 years 35 (22.2%) 59 (15.1%) 

>= 65 years 5 (3.2%) 13 (5.6%) 

 
Gender 

Male 54 (34.2%) 135 (58.4%) 0.00 

Female 104 (65.8%) 96 (41.6%) 

 
Geographic region 

Rural 62 (39.2%) 89 (38.5%) 0.88 

Urban 96 (60.8%) 142 (61.5%) 

 
Education level 

Primary 
education 

23 (14.6%) 43 (18.6%) 0.45 

Intermediate 
education 

59 (37.3%) 75 (32.5%) 

High-level 
education 

76 (48.1%) 113 (48.9%) 

 
Smoking status 

Smoker 27 (17.1%) 52 (22.5%) 0.42 
Non-Smoker 103 (65.2%) 141 (61%) 
X-Smoker 28 (17.7%) 38 (16.5%) 

 
Blood Group 

A 47(29.7%) 58 (25.1%) 0.64 
AB 32 (20.3%) 44 (19%) 
B 29 (18.4%) 43 (18.6%) 
O 50 (31.6%) 86 (37.2%) 

 
Co-Morbidity 

Brain Tumor   1(0.6%)  2 (0.8%) 0.00 
HTN 14 (8.9 %) 37 (16%) 

HTN&DM 13 (8.2 %) 39 (16.9%) 
HTN, DM, CKD 1(0.6 %) 3 (1.3%) 
HTN, DM, IHD 3 (1.9 %) 11 (4.8%) 
HTN, DM, IHD, 

CKD 
0 (0 %) 9 (3.9%) 

No comorbidity 126 (79.7%) 130 (56.3%) 
Clinical features* 

 
Fever categories 

No fever 33 (20.9%) 7 (3%) 0.00 
Low grade (38-

39.3) 
121 (76.6%) 160 (69.3%) 

High grade (>= 
39.4) 

4 (2.5%) 64 (27.7%) 

 
Fatigue categories 

Less than one 
week 

6 (3.8%) 0 (0%)  
0.00 

1-2 weeks 59 (20.3%) 20 (8.7%) 
2-3 weeks 82(51.9%) 89 (38.5%) 

More than three 
weeks 

11(7%) 122 (52.8%) 

Diarrhoea Yes 37 (23.4%) 116 (50.2%) 0.00 
No 121 (76.6%) 115 (49.8%) 

Dyspnea Yes 10 (6.3%) 151 (65.4%) 0.00 
No 148 (93.7%) 80 (34.6%) 
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Laboratory Findings 

D-Dimer (μg/ml), Mean value 618.2 1435.8 0.00 
Ferritin (ng/ml), Mean value 386.9 721.6 0.00 
CRP (mg/l), Mean value 37.6 73.9 0.00 

 

When comparing the two groups 
(severe and non-severe) based on their 
laboratory findings, we found that the 
mean of d-Dimer for the severe group is 
1435.8 μg/ml, which is significantly higher 
than the mean of the non-severe group 
618.2 μg/ml (t 879.6= -8.036, P value < 
.001). Similarly, among the severe group, 
the mean of the ferritin level is 721.6 
ng/ml, which is significantly higher than 
the mean for the non-severe group, 386.9 
ng/ml (t 376.9= -9.65, P value < .001). The 
CRP level was also considerably higher 
among the severe group, 73.9 mg/l versus 
37.6 mg/l for the non-severe group (t 377.9 
= -9.94, p < .001).  
 
Predictors of COVID-19 Severity  

The multivariable logistic 
regression model was created with the 
following variables: sex, co-morbidities, 
fever, fatigue duration, diarrhoea, dyspnea, 
CRP, ferritin, and D-Dimer levels. In 
general, the model's overall classification 
accuracy was 85.9%, and Nagelkerke’s R2 
was .715, which suggests that the model 
explains roughly 71.5% of the variation in 
the outcome. Also, there is no 
multicollinearity between the independent 
variables. 

The results showed that among the 
nine included variables, eight were 
statistically significant independent 
predictors of COVID-19 severity, as 
illustrated in Table 3. Developing severe 

COVID-19 infection was significantly 
higher among male patients; the odds of 
developing severe infection were more 
than four times that of the female group 
(OR 4.5,[ 95% CI 2.05; 9.87]). Among 
comorbid patients, HTN was the only 
comorbidity found to be a statistically 
significant predictor in that developing 
severe infection among patients with HTN 
was more than six times (OR 6.83, [95% 
CI 2.4; 19.54]). Additionally, fever was a 
significant predictor of the severity of 
COVID-19 infection. Patients with high-
grade fever were 29 times more likely to 
develop a severe infection when compared 
with patients without fever (OR 29.3, 95% 
CI 5.34; 160.24). Similarly, diarrhoea and 
dyspnea were found to be a statistically 
significant predictor of COVID-19 severity 
as they increased the odds of developing a 
severe infection by more the 4, 42, and 18 
times (ORs 4.4, 42.6, 18.4), respectively, 
when compared with the reference groups 
(No diarrhoea, No dyspnea). Increasing 
fatigue duration was also a significant 
predictor of the severity of COVID-19 
infection, as it increased the odds of 
severity by 8% (OR 1.08, 95% CI 1.01; 
1.16). Of the three studied laboratory 
findings, elevated ferritin level was a 
significant predictor of the severity of 
infection. As for every one ng/ml increase 
in ferritin level, the odds of severity are 
increased by 0.3 (OR 1.003, 95% CI 1.001; 
1.006).  
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Table 3. Multivariable binary logistic regression of ten risk factors for the severe course of COVID-19 
in the study cohort 

Variable β 
Coefficient 

SE P value Odds Ratios 
(95% CI) 

 Sex (Female = reference) 1.45 .40 .000* 4.26 (1.95; 9.33) 
Underlying disease (No= reference)   .019  
 Brain Tumor .12 1.94 .952 1.12 (.03; 49.97) 

Hypertension 1.92 .54 .000* 6.83 (2.4; 19.54) 
HTN&DM .12 .54 .823 1.13 (.39; 3.27) 

HTN, DM & CKD -1.63 2.50 .515  .196 (.001; 26.32) 

HTN, DM, & IHD .81 1.06 .446 2.24 (.28;17.9) 

 Fever categories (No fever= reference) 
 Low-grade fever  
 High-grade fever  

  .000  
.43 .60 .478 1.53 (.47; 4.96) 
3.3 .87 .000* 29.25 (5.34; 160.24) 

 Fatigue duration (continuous) .080 .034 .021* 1.08 (1.01; 1.16) 
 Diarrhea (No diarrhea = reference) 1.47 .44 .001* 4.36 (1.85; 10.28) 
 Dyspnea(No dyspnea = reference) 3.75 .64 .000* 42.58 (12.22; 

148.36) 
 d-Dimer (μg/ml) .000 .000 .377 1.00 (.99 ; 1.00) 
 Ferritin (ng/ml) .003 .001 .013* 1.003 (1.001; 1.006) 
 CRP (mg/l) -.012 .01 .198 .99 (.97; 11.01) 
Constant   
  

-2.92 1.11 .008  

 

To summarise, the logistic 
regression model identified that male 
gender, HTN as underlying disease, high-
grade fever, increasing fatigue duration, 
diarrhoea, dyspnea, and higher ferritin 
level were significantly associated with the 
severity of COVID-19 infection, and 
indeed can explain 67.2 % of the variance 
in outcome. Furthermore, sorting the 
significant predictors based on their odds 
ratios revealed that dyspnea and high grad 
fever were very strong predictors of 
severity. At the same time, male gender 
and hypertension were strong predictors of 
severity. On the other hand, Ferritin gave 
indiscernible predictive value.  
 
Discussion  

This study focuses on the 
predictability of some routinely and easily 
obtained patient data upon hospital 
admission that might govern the severity of 

COVID-19 in an attempt to early 
discrimination between the severe and non-
sever cases. Since it is not reasonable to 
perform physical examinations and 
laboratory tests for the vast numbers of 
hospital-attending individuals, it is 
important to find the strong predictors of 
the possibility of getting a severe course 
and required ICU admission.  

Different previous studies 
documented that older age (above 60 
years) has been associated with the worse 
outcome; however, in our research and 
through univariate analysis, the age 
variable did not show a significant 
association with the severity. Our cohort 
characteristics can account for this 
inconsistency, as the older participants 
(above 65 years) constitute only 4%, and 
the cohort mean age is 33.6 years. This 
study found that male gender was the 
important risk factor for a severe course of 
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the disease; in this regard, our finding was 
in agreement with a large-scale global 
study conducted by Peckham and his 
colleagues, 2020 (15), who found that male 
gender was significantly associated with 
severe outcome measured in term of ICU 
admission with OD=4.26 (1.95; 9.33); 
furthermore, Jin et al., 2020(16) conclude 
that male gender was a significant risk 
factor and independent of age and 
susceptibility to COVID-19 infection; also 
many other global studies stated the 
association of gender (male) with severe 
cases of COVID-19 [8,10,17,18]. 
However, in contrast to our findings, other 
studies found no significant association of 
the gender variable with the severe course 
of the disease [10,12,19]. The gender-
biased prognosis is attributed to the gender 
differences in the genetic makeup, 
hormonal factors and immune response. 
Male gender had a higher expression level 
of TMPRSS2, the main protease involved 
in SARS-Cov-2 entry, many genes that 
play a crucial role in both innate and 
adaptive immune responses are located on 
the chromosomes X since females have 
two X chromosomes; they are protected 
from an inherent mutation in contrast to 
males that have only one chromosome [20] 
. Estrogen may also protect females against 
worse outcomes [21,22]. Regarding the 
immunological aspect, the differences 
between males and females accounted for 
the females' advantages, as a higher 
number of CD4-T cells and increased B-
cell production of antibodies were found in 
females [23].  

For smoking status, in this study, 
the univariate analysis found no significant 
differences between smokers, non-
smokers, and X-smokers regarding 
COVID-19 severity; a similar finding was 
also reported previously [24,25]; ABO-

system has been linked to the susceptibility 
and severity of many infectious diseases 
like; Rotavirus, Norovirus Malaria, 
Cholera and E.coli [26]. Nevertheless, the 
results of previous studies that proposed 
such an association with COVID-19 
severity were heterogeneous. Our study 
found that blood group O was more likely 
to have a severe infection (37.2%); 
however, no statistical significance 
between the blood groups and the severity 
of COVID-19 was found. Our finding in 
this regard was in line with [27]. In 
agreement with our result, Almadhi et al., 
2021 [28] found that the ABO-blood 
groups were not ideal predictors of 
severity. Regarding the co-morbidities, 
previous studies [29-32] showed a higher 
prevalence of hypertension than other 
comorbidities. However, our study's 
prevalence rate of hypertension was 13.1% 
lower than what was previously 
documented in international studies 
[8,10,17]. It has been stated that the 
prevalence rates of hypertension among 
COVID-19 patients varied from 15% [29] 
to 58% [30]. To explain this difference, the 
age variable should be considered, as there 
is a high correlation between older ages 
(above 65 years) and hypertension. 
Furthermore, the prevalence of 
hypertension is affected by the age of the 
patients included [31], with the keeping in 
mind that the mean age of our cohort was 
33.6 years, lower than the mean ages (>65 
years) of previous studies. 

The univariate analysis of the 
current study indicated a significant 
association of the co-morbidities with the 
severity; this finding was in line with many 
severity prediction studies [10,17,32,33]. 
However, the multivariable logistic 
regression model indicated that only 
hypertension was the solid independent 
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risk factor of severity(OR. 6.83), a finding 
that was also recorded in China (8,30), 
USA [34], Spain [22] and Bangladesh [35]. 
Hypertension has been considered a risk 
factor for the poor prognosis of COVID-19 
in many previous meta-analysis studies 
[36,37]. It is widely accepted that some 
comorbidities frequently coexist, and the 
best example is the coexistence of 
hypertension with diabetes, which was 
noticed in this study. However, in contrast 
to Guan et al. (2020) [33], who found a 
correlation between the number of 
comorbidities and the severity of COVID-
19, such a finding was not recorded in our 
study. Our results indicated that the 
prevalence of CKD and tumors among 
COVID patients were relatively low in 
consistency with other reports [33,35,38]. 
The association of the comorbidities with 
the severe outcome in this study represents 
an interesting finding since the 
confounding effect of age did not exist.  

Regarding the clinical features at 
presentation, this study found that dyspnea, 
and high-grade fever, were very strongly 
(OR >7) predicted the severe outcome. 
Previous meta-analysis studies also 
recorded a similar finding [39-41]. The 
result of this study in this regard is 
significant since both dyspnea and fever 
can easily be measured at the house, and 
the patient can judge if they need 
hospitalization or not. Ding, 2021 [42] 
documented that fever significantly 
predicted longer hospitalization. 
Gastrointestinal symptoms, particularly 
diarrhea, have frequently been reported 
among COVID-19 patients; in our study, 
the prevalence of diarrhea was 30.3%. 
Although the prevalence of diarrhea among 
the COVID-19 population was subjected to 
regional variation, sample size, and the 
number of involved study sites, our finding 

was within the global prevalence range 
(10-50%) of diarrhea among COVID-19 
patients stated in the previous meta-
analysis studies [43-45]. Several studies 
have associated diarrhea with a severe 
course of COVID-19; our study found that 
diarrhea increases the chance of a severe 
course about four times [OR: 4.36 (1.85; 
10.28)]. However, our finding was in line 
with [45,46]. Gastrointestinal symptoms 
are not uncommon in COVID-19 patients 
since the SARS-Cov-2 receptors, ACE2, 
are expressed on the enterocytes of the 
ileum and colon; attachment of the virus to 
enterocytes causes alteration in the 
absorption function through dysregulation 
of the sodium-dependent glucose transport 
and hence diarrhea ensues [47]. The 
association of diarrhea with the severe 
COVID-19 course could be explained as 
the massive release of proinflammatory 
cytokines during cytokine storms could 
damage the digestive tract [48].  

Regarding the laboratory findings, 
in the current study, the univariate analysis 
revealed a significant association between 
laboratory findings and the COVID-19 
severity as the levels of d-Dimer, ferritin 
and CRP in the severe group were higher 
than those of the non-sever group (1435.8, 
721,6 and 73.9 vs 618.2, 386.9 and 37.6), 
findings were agreed with previous studies 
[7,49-52]. On the other hand, Multivariable 
logistic regression showed that only ferritin 
level was significantly associated with the 
severity of COVID-19; moreover, the 
prediction strength of all laboratory 
findings (measured by OR) was not 
Discernable. In this regard, our results 
disagreed with a previous Iraqi study 
conducted by Mohammed et al. (2022) 
[51] as they found that the elevated levels 
of biomarkers (Ferritin, CRP, and d-
Dimer) are essential predictors of severity; 
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this disagreement could be attributed to 
differences in the statistical models as they 
used only one statistical model (Two Step 
Cluster analysis) while in our study, two 
tests were used (Univariate and 
Multivariable logistic regression), in 
addition we used 14 different types of 
variable (demographic, clinical 
presentation and laboratory findings), 
while they used only laboratory findings of 
some biomarkers, so the confounding 
effect of other variables was considered in 
our study. It has been stated that no reliable 
biomarkers can be used for precise 
prediction of the prognosis and the severity 
of COVID-19 [53]. However, in agreement 
with our study, Omran 2021 [10] and 
Zayed 2022 [54] documented ferritin as a 
significant predictor for severe COVID-19 
[10]. In the same context, [55] concluded 
that early assessment of ferritin level may 
help identify the patients with increasing 
risk of poor outcomes. The high level of 
proinflammatory cytokines (IL-6) 
stimulates the production of hepcidin, 
which regulates the ferritin level [56].  

The strength of this study was: I- 
the use of routinely obtained patient data at 
hospital admission time (within the first 24 
hours) that are applicable in different 
hospitals. II- Relatively good sample size, 
representative of the entire population of 
Al-Nasiriyah city, since the study was 
conducted in the main COVID-19 hospital 
specialized for diagnosing and managing 
COVID-19. III- The study was conducted 
during peak COVID-19 cases recorded in 
the city. IV- in contrast to many previous 
studies, which used only demographic or 
clinical signs or laboratory findings to 
predict the severity, our study combined all 
demographic, clinical symptoms, and 
laboratory findings in which the 
confounding effects of different variables 

were considered. V- Since the age variable 
was not included in our logistic regression 
model, the prediction power of 
comorbidities was isolated from the 
confounding effect of the age. VI- Instead 
of previous predicting studies, which only 
named the risk factors without determining 
the strength of prediction, this study 
arranged the risk factors according to their 
power of prophecy in terms of OR. 
However, the interpretation of the findings 
of this study should consider the following 
limitations that could not be overcome, 
including the I-missing of some important 
host-specific data like; MI and some 
essential clinical symptoms like cough and 
radiological findings. The laboratory 
findings represented the patient's status 
within the first 24 hours of admission. Our 
study did not include mortality due to the 
study design focusing on hospital 
admission, not follow-up studies.  
 
Conclusions  

In this study, some risk factors are 
found to have strong prediction power for 
the severity of COVID-19; these factors 
include; high grad fever, dyspnea, male 
gender, diarrhoea and presence of 
comorbidities, particularly hypertension. 
This work is constructive for clinicians to 
early discriminate the patients who may 
develop severe outcomes, which might 
help efficiently use health resources in 
sensitive times.  
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