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Abstract

Background The respiratory system is the most frequently affected system by COVID-19. However, a variety of extra-
pulmonary systems can be influenced by COVID-19 with subsequent morbidity and mortality.

Aim This study aim is to report the most frequent extra pulmonary presentations of COVID-19 with comparison
to patients with primary pulmonary presentation. Risk factors for ICU admission in both groups were examined.

Methods In this prospective comparative cross-sectional study, detailed demographics, medical history, clinical
assessment, and computed tomography (CT) scan of the chest were done to all recruited patients with COVID-19.

Result This study included a total of 1664 confirmed COVID-19 patients. The patients were categorized into two
groups. Patients with pulmonary manifestations included 716 patients while 948 patients presented with extrapul-
monary manifestations. Patients in the extrapulmonary group were older. The prevalence of certain chronic comor-
bid conditions was higher in the extra pulmonary group as cardiac, CNS, hepatic, and renal diseases, while chronic
respiratory disorders were more prevalent in the pulmonary group (P value: < 0.0001). No significant difference

in CT severity score between both groups. CORAD 5 was predominant in the pulmonary group (P value: <0.0001).
Most cases in both groups required hospital admission either inward or in ICU with higher frequency of ICU admis-
sion was observed in the pulmonary group. The significant risk factors for ICU admission in both groups were criti-
cally ill category of patients, CT severity, low oxygen saturation level, and the presence of comorbid chronic disease
(P<0.0001 with adjusted Odds ratio). CNS, cardiac, renal, and metabolic dysfunctions exert significant risk for ICU
admission in the extrapulmonary group.

Conclusion Atypical or non-respiratory manifestations could be the presentation of a respiratory pathogen

as reported in COVID-19. Our work highlights the extrapulmonary presentation of COVID-19. Older male patients
were more prone to present with extra pulmonary symptoms. CNS, cardiac, renal, and metabolic dysfunctions were
the most affected systems. This could impact the level of care required for patient management and the extent

of resource utility.
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extrapulmonary systems can be influenced by COVID-19
with subsequent morbidity and mortality.

Recent studies concluded that older patients who diag-
nosed with COVID-19 presented more commonly with
extrapulmonary manifestations than young patients [4].
Various system affections were reported. This included
acute kidney injury [5], gastrointestinal manifestations
[6], pulmonary embolism [7], and neurological conse-
quences [8].

As regard the pathogenesis of infection, the attach-
ment of SARS-CoV-2 virus to the angiotensin-converting
enzyme 2 receptor (ACEI2) is the portal into the host cell.
These receptors are present in lung tissues and venous and
arterial endothelial cells [9]. So, multiple organ failure can
be attributable to the combination of direct viral damage
with indirect pathogenic mechanisms. The latter includes
immune system dysfunction, thrombo-inflammation, and
the renin-angiotensin system dysregulation [10].

This work aimed to report the most frequent extra pul-
monary presentations of COVID-19 in comparison to
patients with primary pulmonary presentation regards
patients’ characteristics and resource utility usage as
reflected by the level of care required for the manage-
ment. Risk factors for ICU admission in both groups
were examined.

Methodology

Study design and participants

This prospective comparative cross-sectional study was
conducted at Sohag University Hospital from December
2020 to August 2021.

Sampling

All adult patients (age>18 years) presented to our hos-
pital during the study and proved positive for COVID-19
were included; other diagnosis than COVID-19 as a pri-
mary cause of presentation of the patient was excluded.
Patients with mixed presentation were excluded from our
analysis.

Accordingly, 716 cases with primary pulmonary presen-
tation of COVID-19 and 948 cases with primary extrapul-
monary presentation of COVID-19 were included in this
study. Type of presentation either pulmonary or extrapul-
monary was determined according to the patient reported
main complaints and primary physician-based-evaluation
of the patient at the emergency department.

Data collection
All included patients were subjected to the following:
detailed demographic and clinical assessment and com-
puted tomography (CT) scan of the chest.

The COVID-19 reporting and data system (CO-RADS)
was used in the assessment of pulmonary affection of
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COVID-19 on non-contrast chest CT that categorized
the probability of diagnosis from very low (CO-RADS
category 1) to very high (CO-RADS category 5) [11].

CT severity score (CT-SS) was used to identify the
severity of COVID-19.

Anatomically based 20 regions representing the 18 seg-
ments of both lungs are evaluated. The sum of the score
in the 20 regions defines the total CT-SS which range
from 0 to 40 points [12].

All patients diagnosed with COVID-19 based on the
positive results of quantitative rRT-PCR testing of com-
bined nasopharyngeal and oropharyngeal swabs.

Confirmed SARS-CoV-2 infected patients were catego-
rized according to severity of illness into mild, moderate,
severe, and critical illness according to the Centers of
Disease Control (CDC) guidance [13].

Statistical analysis

STATA version 14.2 (Stata Statistical Software: Release
14.2 College Station, TX: StataCorp LP.) was used to ana-
lyze the data. Quantitative data was presented as mean,
standard deviation. Mann—Whitney test was used to
compare two groups, and Kruskal-Wallis test was used
for comparison of three or more groups because the data
was not normally distributed. Qualitative data was rep-
resented as number and percentage, and Chi square test
was utilized for comparison. Logistic regression analysis
was used to obtain Odds ratio. Excel was used to produce
graphs. P value was considered significant when it was
less than 0.05.

Results

This study included a total of 1664 confirmed COVID-
19 patients. They were divided into 2 groups. A total of
716 patients (339 male, 377 female) presented with pul-
monary manifestation of COVID-19, and 948 patients
(517 male, 431 female) presented with extrapulmonary
manifestation of COVID-19. The mean age of the pul-
monary group was 56.20+19.57, while the extrapul-
monary group were significantly older with mean age
61.46 £16.49. Residence in rural areas was more com-
mon in the extrapulmonary group than the pulmo-
nary group. There was statistically significant difference
between the two groups as regard age, gender, and resi-
dence (P=0.0001, 0.004, and 0.001, respectively). In both
groups, about one-third of cases had chronic diseases.
The prevalence of certain diseases was higher in the extra
pulmonary group as cardiac, central nervous system
(CNS), hepatic, and renal diseases, while chronic res-
piratory disorders were more prevalent in the pulmonary
group (P value:<0.0001); In regard to the level of care
required for patient management, most cases in both
groups required hospital admission either inward or in
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ICU. ICU admission was slightly higher in the pulmonary
group (Table 1).

In terms of clinical and radiology evaluation, clini-
cal case and CT severity, and complications. It was
found that fever was more common in the pulmonary
group. Clinical and radiological evaluation of patients
in the extrapulmonary group revealed abnormali-
ties in the oxygen saturation and CT chest despite the
absence of overt respiratory manifestation as reported
by the patient. The mean level of O2 saturation was
significantly lower in the pulmonary group with more
severe and critical ill cases in this group (P value

Table 1 Patient demographics, comorbid conditions and level
of care required for the management in extrapulmonary and
pulmonary presentation of COVID-19

Variable Extrapulmonary Pulmonary P
N=948 N=716
Age/year
Mean+SD 61.46+£1649 56.20£19.57 0.0001
Gender
Female 431 (45.46%) 377 (52.65%) 0.004
Male 517 (54.54%) 339 (47.35%)
Residence
Rural 642 (67.72%) 427 (59.64%) 0.001
Urban 306 (32.28%) 289 (40.36%)
DM
No 651 (68.67%) 532 (74.30%) 0.01
Yes 297 (31.33%) 184 (25.70%)
Hypertension
No 654 (68.99%) 505 (70.53%) 0.50
Yes 294 (31.01%) 211 (2947%
Chronic disease
No 647 (68.25%) 473 (66.06%) 0.35
Yes 301 (31.75%) 243 (33.94%)
Chronic disease
Cardiac 80 (8.44%) 58 (8.10%) <0.0001
Autoimmune 12 (1.27%) 6 (0.84%)
CNS 44 (4.64%) 13 (1.82%)
Endocrine 2(0.21%) 1 (0.14%)
Hematology 2(0.21%) 8 (1.12%)
Hepatic 66 (6.96%) 14 (1.96%)
Malignancy 9 (0.95%) 14 (1.96%)
Renal 62 (6.54%) 29 (4.05%)
Respiratory 24 (2.53%) 100 (13.97%)
Level of care
Home 110 (11.60%) 160 (22.35%) <0.0001
Ward 616 (64.98%) 402 (56.15%)
ICU 222 (23.41%) 154 (21.51%)

DM diabetes mellitus, CNS central nervous system, ICU intensive care unit
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0.0001,<0.0001 respectively). The mean value of CT
severity was about 22.32+ 10.21 in both groups with no
significant statistical difference between both groups.
CORAD 5 score was in favor of pulmonary presenta-
tion (P value: <0.0001) (Table 2).

As regard the culprit of extrapulmonary system affec-
tion, Fig. 1 shows that central nervous system (CNS)
affection was found in 236 patients (24.89%) in the extra-
pulmonary group. This was in the form of cerebrovascu-
lar stroke and encephalitis with or without convulsions.
Renal affection was the diagnosis in 185 patients (19.51%)
of cases with 100 patients (54.05%) of them required
renal replacement therapy. Other system affection in the
form of (GIT, vascular, hematology, dermatology) was
found in (30.59%) of the extrapulmonary group.

The multivariate analysis for risk factors of ICU
admission in the pulmonary group revealed that CT
severity, mean oxygen saturation, severe and critical ill
disease and the presence of chronic co-morbidities are
significant risk factors for ICU admission. These results
preserved its statistical significance with adjusted
odds ratio except for severe disease (Table 3). In the
extrapulmonary group, factors that proved significance
for ICU admission were CT severity, mean oxygen satu-
ration, critical ill disease, the presence of concomitant
pulmonary manifestation, and type of extrapulmonary
system affection (P<0.0001) (Table 4).

Table 2 Clinical and radiological assessment of cases with
extrapulmonary and pulmonary presentation of COVID-19

Variable Extrapulmonary Pulmonary Pvalue
N=948 N=716
Fever
NO 430 (45.36%) 289 (40.36%) 0.04
Yes 518 (54.64%) 427 (59.64%)
02 saturation
Mean+SD 87.08+£12.74 84.89+12.86 0.0001
Clinical case severity
Mild 10 (1.05%) 70 (12.20%) <0.0001
Moderate 639 (67.41%) 284 (49.48%)
Severe 228 (24.05%) 156 (27.18%)
Critical ill 71 (7.49%) 64 (11.15%)
CT severity
Mean£SD 2232+10.21 2281+£1037 035
CORAD
CORAD 1 17 (1.79%) 11 (1.54%) <0.0001
CORAD 2 4(0.42%) 8(1.12%)
CORAD 3 122 (12.87%) 92 (12.85%)
CORAD 4 365 (38.50%) 201 (28.07%)
CORAD 5 440 (46.42% 404 (56.42%)
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Table 3 Multivariate analysis for risk factors of ICU admission in COVID-19 patients with pulmonary presentation
Variable Odds ratio (Cl interval) Pvalue Adjusted Odds ratio (Cl Pvalue
interval)
Age 1.01(0.997:1.02) 0.17 1.004 (0.99:1.02) 0.59
Male sex 0.91 (0.63:1.30) 0.60 1.14 (0.65:1.99) 0.65
Ct severity 1.10(1.08:1.13) <0.0001 1.06 (1.02:1.10) 0.002
02 saturation 0.90 (0.89:0.92) <0.0001 0.95 (0.93:0.98) <0.0001
Clinical severity
Mild Reference Reference
Moderate 1.39 (0.46:4.16) 0.56 0.75 (0.24:2.38) 0.62
Severe 3.15(1.05:9.42) 0.04 0.78 (0.23:2.62) 0.68
Critical ill 58.93(18.28:189.94) <0.0001 8.55(2.21:33.06) 0.002
DM 0.93 (0.62:1.41) 0.74 0.95 (0.49:1.85) 0.88
HTN 0.87(0.59:1.30) 0.50 0.59(0.29:1.17) 0.13
Chronic diseases 1.52 (1.05:2.19) 0.03 2.15(1.21:3.83) <0.0001

Discussion

Extrapulmonary presentation of COVID-19 is less
studied than the pulmonary affection. It can be the sole
manifestation or present concomitantly with the pul-
monary disease [14]. This can delay proper diagnosis
and management.

This study objective was to spotlight the extrapul-
monary presentation of COVID-19 with hand to hand
comparison to the pulmonary one and to identify risk
factors for ICU admission in both situations.

Among 1664 patients that were included in our study,
716 patients (43.03%) presented with pulmonary mani-
festation of COVID-19, while 948 patients (57.97%)
presented with extrapulmonary manifestations of
COVID-19.

In this study, female gender dominates the pulmo-
nary presentation group which was not the case in the
extrapulmonary group. Patients with extrapulmonary
presentation were significantly older. This is in agree-
ment with a cross sectional study which reported
that the most common age group affected in patients
with pulmonary manifestations was between 40 and
60 years, while patients with extrapulmonary pres-
entation of COVID were mostly older than 60 years
[15]. Elderly patients have reduced cell-mediated and
humeral immune response which increases their vul-
nerability to infection [16].

Almost one-third of patients in both groups had
chronic comorbid conditions. It has been known that
the existence of comorbidities rises up the chance of



Esmaeel et al. The Egyptian Journal of Bronchology (2023) 17:67 Page 5 of 7
Table 4 Multivariate analysis for risk factors of ICU admission in the extrapulmonary presentation of COVID-19
Variable Odds ratio (Cl interval) P value Adjusted Odds ratio (Cl P value
interval)
Age 1.003 (0.99:1.01) 0.44 0.99 (0.98:1.01) 0.31
Male sex 0.89 (0.66:1.20) 044 0.85 (O 58:1.24) 0.39
CT severity 1.07 (1.05:1.09) <0.0001 04 (1.01:1.06) 0.001
02 saturation 0.93 (0.92:0.94) <0.0001 093 (O 91:0.95) <0.0001
Clinical severity
Mild/moderate Reference Reference
Severe 0.92 (0.62:1.36) 0.67 0.28 (0.17:0.48) <0.0001
Critical ill 15.65 (8.56:28.58) <0.0001 3.25(1.47:7.19) 0.004
DM 1.36 (0.99:1.86) 0.06 0(0.69:1.74) 0.69
HTN 1.28 (0.93:1.76) 0.13 (O 68:1.68) 0.78
Chronic diseases 0.93(0.67:1.29) 0.68 0.64 (0.41:1.00) 0.051
Extrapulmonary system affection
Other system Reference Reference
CNS 241(1.493.92) <0.0001 1.95 (1.06:3.59) 0.03
Cardiac 9.70 (5.79:16.25) <0.0001 13.68 (7.24:25.80) <0.0001
Hepatic 1.39 (0.60:3.21) 044 1.62 (0.55:4.81) 0.38
Metabolic 449 (2.35:8.60) <0.0001 590 (2.64:13.17) <0.0001
Renal 2.60 (1.58:4.31) <0.0001 0(2.24:7.50) <0.0001

COVID-19 infection [17]. Having comorbid disease
proved significance in our analysis as risk factor for ICU
admission in the pulmonary group. In concordance with
that, evidence in the literature identified increased rate
of ICU admission in COVID patients with underlying
comorbidities [18].

Patients with pulmonary manifestations commonly
presented with fever and cough [19]. In our work, fever
was found in more than half patients in each group.
The mean level of O2 saturation was significantly lower
in patients with pulmonary presentation than those with
extrapulmonary presentation. In addition, higher per-
centages of severe and critically ill cases were recorded
in the pulmonary presentation group. Demographics of
this group showed increased prevalence of underlying
chronic respiratory diseases which may explain this pro-
gressive course of the disease in the pulmonary group.

CT examination is valuable for the diagnosis and the
follow-up of disease progression [20]. A study reported
that CT imaging in the pulmonary and extrapulmonary
presentation COVID-19 patients showed significant dif-
ference [21]; however, in our work, CT evaluation in the
extrapulmonary group revealed positive finding with no
significant difference in CT severity score compared to
the pulmonary group. CORAD 5 was predominant in the
pulmonary group.

The CNS affection was the most common extrapulmo-
nary system involved in our work. A common CNS man-
ifestation in our study was cerebrovascular stroke (CVS).

This finding is supported by evidence in literature. In the
research done by Majidi et al., 42% of patients presented
with ischemic stroke without overt respiratory manifes-
tation. COVID-19 symptoms appeared later on. Risk of
thrombosis appeared to increase early in the disease
journey which may explain such presentation [22].

Acute kidney injury (AKI) is a salient renal manifesta-
tion of corona virus disease.In our study, renal affection
ranked second most common in the extrapulmonary
group. Critically ill patients in particular are vulner-
able to renal dysfunction [23]. Postulation for this affec-
tion was that the expression (ACE2) receptor leads to a
direct impact of SARS-CoV-2 on the kidney [24, 25]. The
cytokine storm also can be hazardous to renal function
that may precipitate acute renal dysfunction and failure
[26].

Cardiac affection was encountered in (12.76%) of cases
in the extrapulmonary group in this study. Acute coro-
nary syndrome, myocarditis, arrhythmias, and venous
thrombo-embolic disorders have been described. Loca-
tion of ACE2 receptors in the cardiac tissue leads to virus
induced tissue degeneration and injury [27]. Hypoxia and
hypercoagulable status are additional detrimental factors
to the cardiac function. Reports of cardiac manifestation
of COVID-19 are prevalent in the literature [28, 29].

More cases in the extrapulmonary group required ward
and ICU admission.

Severe and critical cases of COVID mostly necessi-
tate ICU admission and management. Mortality rate is
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estimated between 3.4% and 11% [30]. Thereby, recogni-
tion of risk factors of disease progression is very helpful.
This study identified the risk factors for ICU admission in
COVID-19 patients.

In the pulmonary presentation group, risk factors for
ICU admission were critically ill category of patients,
CT severity, oxygen saturation level, and the presence of
comorbid chronic disease. In line with these results, CT
severity score proved helpful on identifying severe dis-
ease [31]. Also, preexisting chronic diseases were recog-
nized as hazardous for a more serious course of COVID
as reported by published studies [32].

Risk factors for ICU admission in extrapulmonary
presentations group of our work were almost similar to
those in the pulmonary group. Cardiac, metabolic, and
renal affection in particular proved significant risk for
ICU admission.

Conclusion

We admit that cases of COVID are decreasing in number
globally. Yet, the recent WHO warning about possibilities
of future epidemic is an alarming sign. It might be too
early to forget about COVID lessons. Atypical or non-
respiratory manifestation could be the presentation of
respiratory pathogen. Our work highlights the extrapul-
monary presentation of COVID-19. Older male patients
were more prone to present with extra pulmonary symp-
toms. CNS, cardiac, renal, and metabolic dysfunctions
were the most commonly affected systems. All proved
significant factors for ICU admission.

Though this study is single center, it includes a rela-
tively large number size over two sequential waves of
COVID-19 pandemic. This ensures that the results pro-
vide additional evidence to the literature.
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