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Abstract  

Background:  This study here in tried to study the effect  
of age and associated comorbidities in accordance to the initial  

CT findings on the clinical deterioration of patients affected  

with COVID-19, aiming to help the health providers to triage  
patients that might require prompt medical care attention.  

Aim of Study:  This study aimed to investigate the effect  

of age and medical co-morbidities in accordance to the initial  
CT findings on the clinical deterioration of patients affected  

with COVID-19.  

Patients and Methods:  The study protocol was approved  
by the institutional review board of our university hospital,  
and an informed written consent from the participants was  
waived. The High-risk group included 88 males and 32 females,  

their age ranged from 20 to 73 (mean age 60.2 ± 11.6) while  
the low-risk group included 78 males and 36 females.  

Results:  This retrospective study included 234 confirmed  
COVID-19 patients including 120 high risk patients and 114  

low risk patients. The CT severity was classified as mild and  
severe according to a visual scoring system of 25 points  
previously used in other series using a score of 18 as a cut of  

value. Clinical deterioration was significantly higher among  

the high-risk group. ICU admission and mortality were re-
corded in 44.2% and 3.5% of the high-risk group versus 19.2%  
and 0.9% of the low-risk group. Among patients with initial  

severe CT changes, clinical deterioration was more significant  

either in the high-risk group. ICU admission, and mortality  
occurred in 77.9% and 33.8% on the high risk-group versus  
28.6% and 7.1% of the low- risk patients respectively. None  

of the patients who initially presented with mild CT changes  

(at either groups) were admitted to ICU or had died.  

Conclusions:  Our results show that clinical deterioration  

in form of ICU admission, and mortality were significantly  
higher among high risk patients and among those who presents  

initially with severe CT changes.  
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Introduction  

WHO  had declared Corona Virus Disease 2019  

(COVID-19) as pandemic with serious burden  

upon health system in different countries [1] .  

The clinical scenario remains variable, affected  

patients may be asymptomatic or may present with  

mild or severe illness that could be sometimes  
lethal. Different studies were therefore directed to  

anticipate the final clinical outcome of this novel  

disease [2-4] . Moreover, timely diagnosis and treat-
ment had well contributed to better prognosis and  
to less mortality rates [5] .  

We herein tried to study the effect of age and  

associated comorbidities in accordance to the initial  

CT findings on the clinical deterioration of patients  

affected with COVID-19, aiming to help the health  
providers to triage patients that might require  
prompt medical care attention.  

Patients and Methods  

Retrospective study from June 18, 2021 to  
December 2, 2021, including all consecutive pa-
tients with a throat swab real-time reverse-
transcriptase polymerase-chain-reaction (PCR)  

laboratory confirmed coronavirus disease 2019  

(COVID-19) infection- admitted to our university  

hospital. Patients were divided in two groups:  

High-risk group, comprising elderly patients (aged  
60 years or more) and/or those with medical co-
morbidities regardless their age (including hyper-
tension, diabetes mellitus, chronic cardiac or renal  
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disease). The low-risk group comprised patients  

aged less than 60 years old and with no other  

medical comorbidities. We excluded all patients  
with no available CT imaging, and those with  
chronic lung disease that might alter the CT pattern  

of the lungs and can overlap with COVID changes.  
We ended with a total of 234 participants, 120  

allocated to the high-risk group and 114 to the  

low-risk group.  

The study protocol was approved by the insti-
tutional review board of our university hospital,  
and an informed written consent from the partici-
pants was waived.  

Population:  The High-risk group included 88  
males and 32 females, their age ranged from 20 to  
73 (mean age 60.2 ± 11.6) while the low-risk group  
included 78 males and 36 females, their age ranged  

from 20 to 60 (mean age 40.01 ± 10.3) (Table 1).  

Table (1): Patient demographic, CT severity and clinical deterioration among the high and low risk groups.  

Group  

Unadjusted Odds ratio  
CI (UL-LL) 

Chi Square test  
(p-value)  

High risk  
(n=120)  

Low risk  
(n=120)  

n  %  n  %  

Age:  
Mean ±  SD  
Median  
Min.-max.  

Sex:  

60.2± 11.6  
64.0  

20-73  

40.01 ± 10.3  
39.0  

20-60  
– 

Student t-test  
t= 14.03  
p=<0.001 *  

Male  88  73.3  78  68.4  1.269  X2=0.684  
Female  32  26.7  36  31.6  (0.7-2.2)  p=0.408  

CT findings:  
Severe  68  56.7  14  12.3  9.341  X2= 50.598  
Mild  52  43.3  100  87.7  (4.8-18.2)  p=<0.001 *  

ICU admission:  
Yes  53  44.2  4  3.5  21.754  X2=52.450  
No  67  55.8  110  96.5  (7.5-62.8)  p=<0.001 *  

Death:  
Yes  23  19.2  1  0.9  26.794  X2=21.246  
No  97  80.8  113  99.1  (3.6-202.1)  p=<0.001 *  

* Significant at (p≤ 0.05).  

Image acquisition:  All CT examinations were  
performed using Siemens Perspective 64-slices  

scanner (Siemens Healthineers, Erlangen, Germa-
ny). The CT protocol was as follow: Non-
intravenous contrast axial scans craniocaudal di-
rection, breath hold at full inspiration with tube  
voltage 130 KV, mAs 102, slice thickness 5mm  
reconstructed at 1mm, Pitch 1.2 and rotation time  

0.6 second. The mediastinal and lung windows  
were assessed with MPR, MIP, MinIP techniques  
using the dedicated workstation.  

Image interpretation:  Two radiologists of 17  
and 20 years' experience in chest imaging, blinded  

to the patients age or risk factors, had independently  

revised the CT images in consensus using dedicated  

workstation.  

To evaluate the severity of lung affection by  

CT, we referred to visual assessment and scoring  

system previously described and validated in other  
published series [6] . Each one of the 5 lung lobes  
were given a score from 1 to 5 according to per- 

centage of lung affection as follow; score 0: no  

involvement, score 1: less than 5%, score 2: 5- 
25%; score 3: 26%-49%; score 4:50%-75% and  

score 5: more than 75% involvement. Total score  

was given between 0 to 25.  

This study considered that lung scores less than  
18 to be as mild CT affection and lung scores of  
18 or more as severe. This cut off value was con-
cluded in the study of Francone et al., [7]  as pre-
dictive value for a worst prognosis.  

Statistical analysis:  

Statistical analyses were performed using IBM  

SPSS Statistics Software (version 24; IBM, New  

York, USA).  

Results  

The high-risk group showed higher prevalence  
to present with severe CT changes (56.7% [68 out  

of 120] of the high-risk group versus 12.3% [14  
out of 114] of the low-risk group) (Fig. 1).  
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Fig. (1): Sever CT findings: Axial CT lung  
window showing multiple ground glass patches  
scattered at both lungs (A,B,C). Axial CT medias-
tinal window in two different patients (D,E) show-
ing mild bilateral pleural effusion and mild peri-
cardial effusion.  

Similarly, the mild form of CT abnormalities  

(Fig. 2), were significantly more frequent among  

the low-risk group (87.7% of the low-risk versus  
43.3% of the high-risk group; p=<0.001). Clinical  
deterioration (in term of ICU admission and mor-
tality) was significantly more frequent among the  

high-risk patients as admission to ICU was required  
in 44.2% [53/120] of the high-risk group versus  
3.5% of the low-risk patients, moreover, most of  
the deceased patients were among the high-risk  

group (19.2% [23/120] versus 0.9% [1/114] of the  
low risk group) (p<0.001). (Table 1).  

(A) (B) (C)  

Fig. (2): Mild CT findings: Axial CT lung window in three different patients (A,B,C) Showing single lobar affection in A,B  

and only few small patches of ground glass attenuation at left lower lobe in C.  



1196 Initial CT Changes & Patient Comorbidity & COVID-19 Prognosis  

The initial CT changes had also significantly  
affected the clinical outcome of both groups.  

Among 68 out of 120 high-risk patients who  
presented with severe CT changes, ICU admission  

and mortality occurred in 77.9% (53/68) and 33.8%  

(23/68) respectively whereas none of those with  

mild CT changes was admitted to ICU or had died  

(p<0.001) (Table 2). Similarly, among the 14 out  

of 114 low risk patients who presented with severe  

CT changes, ICU admission, further ventilation  

and mortality were seen in 28.6% (4/14), 28.6%  

(4/14) and 7.1% (1/14) respectively and none of  
the other 100 patients showed this deterioration  

(Table 3).  

Table (2): Association between severe CT finding with ICU admission and death among high-risk group (n=120).  

CT Severity among 120 high risk patients  

Unadjusted Odds ratio  
CI (UL-LL)  

Chi Square test  
(p-value)  

Severe CT changes  
(n=68)  

Mild CT changes  
(n=52)  

n  %  n  %  

ICU admission:  
Yes  53  77.9  0  0.0  4.467  X2=72.590  
No  15  22.1  52  100.0  (2.9-6.9)  p=<0.001 *  

Death:  
Yes  23  33.8  0  0.0  2.156  X2=21.759  
No  45  66.2  52  100.0  (1.7-2.6)  p=<0.001 *  

* Significant at (p!9 0.05).  

Table (3): Association between severe CT finding with ICU admission, and death among low- risk group (n= 114).  

CT Severity among 114 low risk patients  

Unadjusted Odds ratio  
CI (UL-LL)  

Fisher exact test  
(p-value)  

Severe CT changes  
(n=14)  

Mild CT changes  
(n=100)  

n  %  n  %  

ICU admission:  
Yes  4  28.6  0  0.0  11.00  p=<0.001 *  
No  10  71.4  100  100.0  (6.1-19.9)  

Death:  
Yes  1  7.1  0  0.0  8.692  p=0.007*  
No  13  92.9  100  100.0  (5.2-14.5)  

* Significant at (p!9 0.05).  

Discussion  

Prognosis of COVID 19 is highly variable and  
unpredictable. Inspite the current available numer-
ous publications, still the available knowledge is  

scarce, making the clinical decisions based on  
institutional experience rather than on solid result  
of large studies.  

In the current study, we divided the participants  

with PCR positive COVID-19 affection into low  

risk and high-risk groups according to their age  
and presence of associated comorbidities.  

We aimed to study the clinical progression of  

both groups and in accordance to their initial CT  

findings (either mild or severe) Different CT scoring  
systems are described in the current literature to  

assess the CT severity.  

We used the system previously approved by  
other published series scoring each lung lobe with  

a score out of 5 points and total of 25 points for  

both lungs [1,7] . Francone et al., [7]  concluded that  
CT score at a cut of value of 18 (out of 25 points)  
was correlated with higher rate of mortality. Others  

referred to a scoring system of 24 points, by as-
signing a score of 1 to 4 for each of three zones  

per lung (above the carina, between carina and  

inferior pulmonary vein and below the pulmonary  

vein) and assigned a cut of value of 10 or more to  
predict mortality with 84% sensitivity and 66%  
specificity [8] . Yuan et al., [9]  multiplied the score  
of lung affection by type of CT abnormalities  

(either normal, ground glass or consolidation) and  

suggested a scoring system of 72 points. They  
identified a cut of value of 24.5 to predict mortality  

with sensitivity and specificity of 85.6% and 84.5%.  
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We observed a higher rate of severe CT changes  

at presentation among the high-risk group. This  

was coherent with the conclusions of many other  

reports, confirming higher vulnerability of this  

fragile group of patients to get a more severe form  

of the disease [5,9-11] .  

In a series of 83 patients, elderly patients and  

those with chronic diseases showed significantly  

more severe clinical presentations, higher CT scores  
and more frequent atypical CT findings including  
pleural effusion, pericardial effusion and enlarged  

lymph nodes [12] .  

A larger meta-analysis of 919 patients showed  
a higher prevalence of consolidations among elderly  

people [2] . Song et al., [13]  compared CT features  
among different age groups and showed higher  
predilection of consolidations among patients older  
than 50 years compared to the younger group (45%  

versus 23% respectively). Similarly, Francone et  

al., [7]  showed significantly higher CT score among  
patients aged 75 years or more as compared to  

those less than 50 years old. Nevertheless, no  
difference was shown between patients more than  

75 years and those aged 50 to 75 years.  

In an early report of the pandemic, the comor-
bidities didn't show any statistical significance as  
regards ICU admission (seen among 38% of pa-
tients admitted to ICU versus 29 % of group treated  
outside the ICU). This could be attributed to the  

small number of the studied sample (41 patients)  

and the limited number of those with comorbidities  

(32%) [11] . Inversely, in our larger cohort, we  
showed higher rate of ICU admission among the  

high-risk patients compared to the low-risk group  

(44.2% versus 3.5%). Moreover, the addition of  

severe CT changes had even worsened the progno-
sis of both groups, as ICU was need in 77.9% and  

28.6% of the high and low risk groups with severe  

CT changes respectively. None of our patients with  

mild CT changes in both groups showed a clinical  
deterioration.  

Reported mortality rates varies across the liter-
ature between 11 and 15% [5,11]  and reached 37%  
in a study of 27 patients [9] . Consistent with many  
reports, we showed a more frequent mortality  

among the high-risk group compared to the low-
risk group (19.2% versus 0.9%) and higher mor-
tality among the high-risk patients presenting with  

severe CT changes versus those with mild CT  
changes (33.8% versus 7.1% respectively). Yuan  

et al., [9]  showed significant higher mortality rates  

among patients with comorbidities as compared  
to those lacking these diseases (80% vs 29%).  

Moreover, severe CT findings had been linked to  
higher mortality rate in many series [7,8] .  

Several limitations in our study exists. First,  

we missed the inclusion of many patients who  
presented during the study period, as all patients  
with CT suspected but not laboratory confirmed  

COVID 19 were not included. Second, we lacked  

the data concerning the body mass index of our  

enrolled patients. Adding obesity as a risk factor  

might have shifted patients with bad prognosis  

from the low risk to the high-risk groups. Obesity  
was considered as a risk factor among HIN1 pa-
tients [14]  and an association between higher adipose  

tissue area CT and worst outcome had been ob-
served among COVID19 patients [15] .  

Conclusion:  
To sum up, we conclude that elderly patient  

and or those with comorbidities have higher pre-
diction for a worsened clinical scenario especially  

when severe CT changes co-exists. This group of  

patients is might therefore get benefit from an early  

medical attention.  
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