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Abstract

Background: Coronavirus disease 2019 (COVID-19) is an acute viral pneumonia that had recently been found in humans.
The first case was discovered in Wuhan, Hubei province, China, in December 2019. In this article, we aimed to demonstrate
the clinical and radiological characteristics of COVID-19 patients in Somalia from 20 March 2020 to 20 April 2020.

Results: Twenty-seven patients that had a positive RT-PCR test between 20 March 2020 and 20 April 2020 were
retrospectively observed. This study included 19 (70.4%) males and 8 (29.6%) females, and the mean age and range were 43
years (SD ± 14.0) and 27–70 years, respectively. The majority (59.3%) of COVID-19-infected patients had no obvious history of
exposure to infected patients. The participants of our study mostly presented with dry cough 24 (88.9%) patients, fever 19
(70.4%), myalgia 18 (66.6%), and sore throat 16 (59.3%). Twenty-five of 27 patients had abnormal chest CT, while 2 (7.4%)
patients had normal chest CT. The most common patterns of abnormality seen on chest CT in patients with COVID-19 were
ground-glass opacity (GGO) 74.1%, crazy paving pattern 18.5%, consolidation 14.8%, and mixed GCO 11.1%. Also, the most
common predominant lesion distributions were bilateral lung involvement (88.9%), peripheral distribution (77.8%), and lower
lung predominance (63%). Particularly, lung cavitation, discrete pulmonary nodules, pleural effusion, and underlying
pulmonary fibrosis or emphysema had not been observed.

Conclusion: Dry cough, fever, myalgia, and sore throat were the most clinical presentations. GGO, crazy paving pattern,
patchy consolidation, and mixed GCO were the typical chest CT manifestations.
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Background
Coronavirus disease 2019 (COVID-19) is an acute viral
pneumonia that was recently found in humans. The first
case was discovered in Wuhan, Hubei province, China,
in December 2019. COVID-19 is described by the World
Health Organization (WHO) as an international public
health emergency of public concern and also declared
COVID-19 as a pandemic [1–3].

Chen et al. demonstrated that history of exposure,
clinical features, results of lab tests, and chest computed
tomography (CT) findings were the basic diagnostic pa-
rameters of COVID-19 [4]. Fever, cough, shortness of
breath (SOB), fatigue, and myalgia were the common
clinical manifestations of COVID-19 patients [5]. As re-
cently reported, chest CT indicates typical radiographic
features in almost all COVID-19 patients, consisting of
ground-glass opacities (GGOs), bilateral pulmonary con-
solidations, and/or interstitial changes with a peripheral
distribution [6]. In this article, we report the clinical and
radiological findings of twenty-seven patients with con-
firmed COVID-19 pneumonia in Somalia.
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Methods
The medical ethics committee approval letter of this
retrospective study was received from the institutional
review board of the hospital, and written patient in-
formed consent was waived.

Patients
From March 20 to April 20, 2020, a clinical and chest
CT imaging data of 27 patients (mean age, 43 ± 14 years;
70.4% male and 29.6% female) with laboratory-
confirmed reverse transcriptase polymerase chain reac-
tion (RT-PCR) assay with throat swab samples diagnosed
as SARS-CoV-2 pneumonia were included in this study.
The throat swab samples were collected for RT-PCR

in accordance with the WHO guidelines [7]. The diag-
nosis of COVID-19 was confirmed when RT-PCR test
results were positive. We excluded all the patients with
negative severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) test results, pregnant women, and chil-
dren (< 18 years) from this study.
All demographic characteristics, clinical signs and

symptoms, laboratory results, and chest CT imaging data
were retrospectively reviewed from the patient’s elec-
tronic medical records in Mogadishu Somalia Turkey
Training and Research Hospital and De Martino Hos-
pital information system (HIS).
The clinical data analyzed were as follows: age, sex, co-

morbid conditions, exposure history, signs and symp-
toms (fever, dry cough, SOB, myalgia, sore throat,
headache, diarrhea, vomit, and nausea), and laboratory
results (C-reactive protein, leukocytes, lymphocytes, and
neutrophils).

Imaging technique and interpretation
All the patients in this study underwent non-enhanced
chest CT examinations for detecting SARS-CoV-2 pneu-
monia in the supine position during end-inspiration.
CT data was obtained using a 16-slice configuration CT

scanner (SOMATOM Emotion Siemens Healthineers
Germany). The protocols were as follows: tube voltage,
120 kVp; automatic tube current modulation, 30–70mA;
and rotation time, 0.75 s. All images were then recon-
structed with a slide thickness of 0.75–1.50mm
Two radiologists (with 12 and 10 years of experience

in thoracic CT) evaluated all imaging features blindly
and independently in consensus.
The epidemiological history, clinical signs and symp-

toms (fever, dry cough, shortness of breath, and myalgia
or fatigue), and laboratory tests were available for both
radiologists.
We described three distributions: lung region, cranio-

caudal, and transverse. The main CT features included
ground-glass opacities (GGO), mixed GGO, consolida-
tion, crazy paving, air bronchogram, reticular pattern,

subpleural linear opacity, bronchial dilatation, cavitation,
intrathoracic lymph node enlargement, and pleural effu-
sions. All terms were defined in accordance with the
Fleischer Society guidelines [8].

Statistical analysis
Statistical software SPSS (version 23.0, IBM) was used
for all statistical analyses. Categorical variables were dis-
played as counts and percentages, and continuous vari-
ables were reported as mean ± standard deviation and
range.

Results
Clinical, laboratory, and radiological data of 27 patients
performed oropharyngeal swab tests and confirmed as
2019-nCoV were included in this study. Epidemiologi-
cally, there were two main groups of patients: 11 (40.7%)
were healthcare workers who had close contact with pa-
tients at the hospital who had confirmed COVID-19
pneumonia and the remaining 16 (59.3%) did not have
any obvious history of exposure.
There were 19 (70.4%) males and 8 (29.6%) females

studied; the mean age of patients was 43 ± 14.0 ranging
from 27 to 70 years (Table 1). Comorbidities were
present in 6 (22.2%) patients, with diabetes being the
most common comorbidity, followed by hypertension
and renal failure. Only one chronic obstructive pulmon-
ary disease (COPD) patient was identified (Table 1).
The clinical features and laboratory findings of our pa-

tients are summarized in Table 1. The most common
symptoms at onset were dry cough 24 (88.9%) patients,
fever 19 (70.4%), myalgia 18 (66.6%), and sore throat 16
(59.3%). Other non-specific symptoms included head-
ache 5 (18.5%) patients, diarrhea 4 (14.8%), vomiting 4
(14.8%), and nausea 2 (7.4%), whereas 4 (14.8%) patients
had no obvious symptoms.
In the laboratory results, leukocytes of 21 (77.8%) pa-

tients were in the normal range, while in 4 (14.8%) pa-
tients below the normal range and in 2 (7.4%) patients
above the normal range. Lymphocytes were below the
normal range in most of the patients 21 (77.8%), while
19 (70.4%) patients had neutrophils above the normal
range. Patients with increased CRP were more than
those within the normal range (Table 1).
As shown in Table 2, 25 (92.6%) of 27patients had ab-

normal chest CT, while 2 (7.4%) patients had normal
chest CT. The most common patterns seen on chest CT
in patients with COVID-19 were GGO 20 (74.1%) pa-
tients (Fig. 1), crazy paving pattern 5 (18.5%) patients
(Fig. 2), patchy consolidation 4 (14.8%) patients, and
mixed GCO 3 (11.1%) patients (Fig. 3). The most com-
mon predominant lesion distributions were bilateral
lung involvement (88.9%), peripheral distribution
(77.8%), and lower lung predominance (63%) (Fig. 4a, b).
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Table 1 Clinical characteristics and laboratory results patients
with SARS-CoV-2 pneumonia

Patient characteristics Patients (n = 27)

Patient demographics

Male 19 (70.4%)

Female 8 (29.6%)

Age (years), mean ± SD (range) 43 ± 14.0 (27–70)

Exposure history

Exposure to positive patients 11 (40.7%)

Unknown exposure 16 (59.3%)

Comorbid conditions

Diabetes 6 (22.2%)

Hypertension 3 (11.1%)

Renal failure 3 (11.1%)

COPD 1 (3.7%)

Liver disease 1 (3.7%)

Signs and symptoms

No obvious symptoms 4 (14.8%)

Fever 19 (70.4%)

Dry cough 24 (88.9%)

SOB 6 (22.2%)

Myalgia 18 (66.6%)

Sore throat 16 (59.3%)

Headache 5 (18.5%)

Diarrhea 4 (14.8%)

Vomit 4 (14.8%)

Nausea 2 (7.4%)

Laboratory test

C-reactive protein (mg/L; normal range 0–10)

Increased 21 (77.8%)

Decreased 0 (0%)

Normal 4 (14.8%)

Leukocytes (normal range 4–10 × 109/L)

Increased 2 (7.4%)

Decreased 4 (14.8%)

Normal 21 (77.8%)

Lymphocytes (normal range 20–40%)

Increased 0 (0%)

Decreased 21 (77.8%)

Normal 6 (22.2%)

Neutrophils (normal range 50–70%)

Increased 19 (70.4%)

Decreased 0 (0%)

Normal 8 (29.6%)

Table 2 Imaging findings of patients with SARS-CoV-2 at
presentation

Chest CT finding Patients (n = 27)

Patterns of the lesion

Ground-glass opacification 20 (74.1%)

Mixed ground-glass opacities and consolidation 3 (11.1%)

Consolidation 4 (14.8%)

Crazy paving pattern 5 (18.5%)

Air bronchogram sign 2 (7.4%)

Reticular pattern 1 (3.7%)

Subpleural linear opacity 2 (7.4%)

Bronchial dilatation 2 (7.4%)

Lymphadenopathy 1 (3.7%)

Cavitation 0 (0%)

Pleural effusion 0 (0%)

Distribution

Craniocaudal distribution

Upper lung predominance 1 (3.7%)

Lower lung predominance 17 (63%)

No craniocaudal distribution 9 (33.3%)

Transverse distribution

Central 1 (3.7%)

Peripheral 21 (77.8%)

No transverse distribution 6 (22.2%)

Lung region distribution

Unilateral 1 (3.7%)

Bilateral 24 (88.9%)

No lung region distribution 2 (7.4%)

Fig. 1 An axial chest CT from a 47-year-old woman with COVİD-19
pneumonia. Non-contrast-enhanced chest CT image showing
multiple peripheral ground-glass opacities distributed in the bilateral
multiple lobular and subsegmental areas
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Also, air bronchogram (Fig. 5) and lymphadenopathy were
also noted (Table 2). Particularly, lung cavitation, discrete
pulmonary nodules, pleural effusions, and underlying pul-
monary fibrosis or emphysema were not observed.

Discussion
In this study, we investigated the clinical characteristics
and radiographic features of COVID-19 pneumonia in
adults, besides those from pregnant women. Our study
found that COVID-19 patients had a variety of clinical
and radiological manifestations. Cough, fever, myalgia,
and sore throat were the most common clinical manifes-
tations in our study similar to previous studies [4, 5].
Other non-specific symptoms included SOB, diarrhea,

Fig. 2 An axial chest CT from a 50-year-old man with COVİD-19
pneumonia. Non-contrast-enhanced chest CT image showed focal
ground-glass opacity associated with smooth interlobular and
intralobular septal thickening in the right upper lobe. The left lung
was normal

Fig. 3 An axial chest CT from a 60-year-old man with COVİD-19
pneumonia. Non-contrast-enhanced chest CT image showed
multiple peripheral ground-glass opacities distributed in the bilateral
lung fields, combined with consolidation

Fig. 4 Axial unenhanced chest CT image (a) and coronal
reconstructed unenhanced chest CT image (b) from a 57-year-old
man with COVİD-19 pneumonia noted widespread ground-glass and
consolidative opacities in both lungs with a bilateral, peripheral, and
basal predominant distribution

Fig. 5 An axial chest CT from a 60-year-old man with COVİD-19
pneumonia. Non-contrast-enhanced chest CT image demonstrated
extensive ground-glass opacities seen in both lungs, involving
almost all lower lobes, giving a white lung appearance, with
air bronchograms
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vomiting, nausea, and headache which occurred in
around 7–18% of patients.
Chest CT is an essential part of the diagnostic investiga-

tion for patients with suspected COVID-19 infection, al-
though very few cases have normal chest CT findings at
the early stage [9]. However, our study has shown variants
of chest CT findings in affected patients. Twenty-three of
27 (85.1%) symptomatic patients had abnormal chest CT,
while 2 (7.4%) of 4 (14.8%) asymptomatic patients had
normal chest CT and none of them had any comorbid dis-
ease. Based on recently published data, most of the pa-
tients with COVID-19 had characteristics of chest CT
features in the disease process such as ground-glass opaci-
ties (GGOs), mixed GGC, crazy paving pattern, consolida-
tion, air bronchogram, bronchial dilatation, reticular
pattern, and subpleural linear opacity [10–12].
In the present study, the most commonly observed opacifi-

cation in patients with COVID-19 was GGO in 20 (74.1%),
which appeared predominantly in the peripheral zones and
most often involved lower lung lobes and segments which
are consistent with the results of previous studies of COVID-
19 and other viruses including SARS and MERS [13–15].
Furthermore, the most common characteristics of chest CT
features associated with COVID-19 pneumonia in the elder
group (> 60 years) included GGO with consolidation or re-
ticular pattern, and consolidation with predominantly per-
ipheral distribution and bilateral lung involvement, which
was similar to the previous studies [16, 17].
In our study, we had several limitations; first, it was a

retrospective study, and we had a comparatively small
number of 27 patients. On the one hand, we only ana-
lyzed the clinical and chest CT manifestations at the ini-
tial presentation. Further studies are needed including
clinical and radiological follow-ups.
Second, not all laboratory tests were done in all pa-

tients, including procalcitonin, AST, ALT, creatinine,
urea, albumin, procalcitonin, D-dimer, lactate dehydro-
genase, and serum ferritin.
Finally, the article only included non-pregnant adults. The

clinical characteristics and radiological findings of pregnant
women and children infected with COVID-19 are not clear.

Conclusion
This study represents an early investigation of clinical char-
acteristics and chest CT findings in patients with 2019
novel coronavirus (2019-nCoV). Dry cough, fever, myalgia,
and sore throat were the most clinical presentations.
GGO, crazy paving pattern, patchy consolidation, and

mixed GCO were typical chest CT manifestations. The
most common predominant lesion distributions were bi-
lateral, peripheral and lower lung zone predominance. A
small number of patients with COVID-19 pneumonia
had had no obvious symptoms, and there chest CT scans
were normal.
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