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Abstract

Background: COVID-19 is an acute respiratory illness that has been declared
a global pandemic by the WHO on March 11, 2020. The culprit behind this
pandemic is a SARS-CoV2 strain belonging to the family of coronaviruses. The
pathogens included in this family are not unfamiliar to mankind as they have
given rise to previous outbreaks in the form of MERS-CoV in 2012, and SARS-
CoV1in 2003.

Objectives: This study was conducted with the aim to study the characteris-
tics of COVID positive patients.

Methodology: A retrospective study comprising of 52 patients was conducted
at Ziauddin University Hospital, a tertiary care center located in Karachi,
Pakistan. All patients belonged to Southeast Asian ethnicity. All patients
included in this study were confirmed cases of SARS-CoV-2 pneumonia,
tested positive on reverse transcriptase polymerase chain reaction of
nasopharyngeal or oropharyngeal swab, at the time of admission. Patients
exhibiting symptoms of COVID-19, but NOT proven positive on RT-PCR were
excluded from the study. Data was collected using EMR, and analyzed using
SPSSv. 23.3.

Results: A total of 52 patients were observed in this study from 04-29-2020 to
06-28-2020. Mean age was found to be 55.15. Majority of the cases belonged
to ages between 50 to 70 years (34 patients,65.4%). Only one patient was a 5-
year-old male, with pre-existing liver abscess.

Conclusion: In summary, the most common clinical features of SARS-CoV-2
pneumonia can be classified in a triad of fever, cough and myalgia, while the
accessory symptoms include, but are not limited to, diarrhea and headache.
On presentation of any of the aforementioned traits, patients should
immediately contact health care facilities to inquire about COVID-19 testing
and follow proper measures of social distancing.

Hypertensive and diabetic populations were found to be more susceptible to
SARS-CoV-2. Therefore, maintaining a good check of glycemic control and
keeping a controlled BP is the preferable aim in such patients with COVID-19.

Lastly, extremely high values of D-dimer may be used as a predictor of
mortality or severity of pneumonia caused by SARS-CoV-2. In-patient
laboratory tests should include testing for patient's D-dimer levels.

This article may be cited as: Hussain A, Sabir H, Abbas SA. Clinical, Biochemical, and Radiological Features
Associated with COVID-19 Pneumonia. Pak J Chest Med 2020; 26 (3):133-139

Introduction

OVID-19is an acute respiratory iliness that has
been declared a global pandemic by the WHO
on March 11, 2020." The culprit behind this

pandemic is a SARS-CoV-2 strain belonging to the
family of coronaviruses. The pathogens included in
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this family are not unfamiliar to mankind as they have
given rise to previous outbreaks in the form of MERS-
CoVin2012,and SARS-CoV-1in 2003.*°

The first few cases of this outbreak emerged in
Wuhan, Hubei Province, China, and have now
escalated to a number of total 24.2 million cases with
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4 Clinical, Biochemical, and Radiological Features Associated with COVID-19 Pneumonia

at least 827,032 deaths reported globally, as of August
26, 2020. The US alone accounts for 5.8 million cases
of COVID-19.

SARS-CoV-2 is believed to be of zoonotic origin,
considering bats and pangolins as possible
candidates for its reservoir.**

According to the recent studies, the mode of
transmission of COVID-19 is determined to be mainly
through respiratory droplets and through close
contact of the virus with mucosal surfaces (direct or
indirect). Feco-oral transmission has not been
completely excluded and is under further investiga-
tion, as viral shedding was found in fecal specimens of
some infected patients.”” The target receptor for
gaining entry in host cells is recognized as ACE2
receptor, to which the viral surface protein, Spike,
attaches.®™

Reverse transcription polymerase chain reaction(RT-
PCR) tests are the mainstay of diagnosis of COVID-19
(8) and the role of chest CT is proven valuable for
patient follow-up and management during the course
of infection.”

This extensive spread of COVID-19 involves as many
as 213 countries with the highest number of deaths,
counting 179,000, in the US. The mortality rate
according to the 'situation report' published by the
WHO, in March 2020, is estimated to be around 3.4%.

Methodology

A retrospective study comprising of 52 patients was
conducted at Ziauddin University Hospital, a tertiary
care center located in Karachi, Pakistan. All patients
belonged to Southeast Asian ethnicity. All patients
included in this study were confirmed cases of SARS-
CoV-2 pneumonia, tested positive on reverse
transcriptase polymerase chain reaction of nasopha-
ryngeal or oropharyngeal swab, at the time of
admission. Patients exhibiting symptoms of COVID-
19, but NOT proven positive on RT-PCR were
excluded from the study. Data was collected using
EMR, and analyzed using SPSSv. 23.3.

Results

A total of 52 patients were observed in this study from
04-29-2020 to 06-28-2020. Mean age was found to be
55.15. Majority of the cases belonged to ages

Table 1. Clinical characteristics and co-morbidities associated with COVID-19 cases reported at the time of

admission
Characteristics Frequency (%)
Age, years 55.15 (mean age)
Gender
Male 43 (82.7%)
Female 9 (17.3%)
Risk and Factors Comorbidities Yes No
Smoking 3 (5.8%) 49 (94.2%)
Diabetes Mellitus 29 (55.8%) 23 (44.2%)
CKD 3 (5.8%) 49 (94.2%)
Asthma 4 (7.7%) 48 (92.3%)
HTN 40 (76.9%) 12 (23.1%)
CVA 1(1.9%) 51 (98.1%)
Dyslipidemia 17 (32.7%) 35 (67.3%)
IHD 18 (34.6%) 34 (65.4%)
COPD 1 (1.9%) 51 (98.1%)
Symptoms Present Absent
Temperature >98.6 F 52 (98.1%) 1(1.9%)
Cough 49 (94.2%) 3 (5.8%)
SOB 47 (90.4%) 5 (9.6%)
Fatigue or muscular soreness 48 (92.3%) 4 (7.7%)
Chest Tightness 27 (51.9%) 25 (48.1)
Diarrhea 6 (11.5%) 46 (88.5%)
Headache 23 (44.2%) 29 (55.8%)
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Table 2. Biochemical Characteristics of COVID-19 Patients

Characteristics Frequency Reference ranges
CBC
RBC, x10(12)/L (3.75-5)
<3.71 7 (13.5%)
3.755 31 (69.6%)
>5 14 (26.9%)
Hb <12 24 (46.2) (12-16)
Hct <34% 16 (30.8%) (34.5-45.0)
MCV<82 20 (38.5%) (82-100)
MCH<28 30 (57.7%) (28-35)
MCHC<31 7 (13.5%) (31-36.5)
WBC, 10°/L
<4.8 6 (11.5%) (4.810.8)
>10.8 31 (59.6%)
Lymphocytes <20% 38 (73.1%) (20-40%)
Platelets, 10°/L (150-440)
<150 7 (13.5%)
Alanine aminotransferase, U/L >40 18 (34.6%) (10-40)
Aspartate aminotransferase, U/L>40 19 (36.5%) (10-40)
Sodium, mmol/L (135-145)
<135 9 (17.3%)
>145 6 (11.5%)
Potassium, mmo/L (3.5-5)
>5 9 (17.3%)
<3.5 3 (5.8%)
Chloride, mmol/L (95-100)
>105 11 (21.2%)
<95 4 (7.7%)
Calcium, mg/dL<8.5 17 (32.7%) (8.5-10.5)
Bicarbonate, Meqg/L (22-28)
<22 28 (53.8%)
>28 8 (15.4%)
Troponin I, ng/mL>0.04 30 (57.7%) (less than 0.04)
CRP, mg/L>15 44 (84.6%) (less than 10)
Lactate dehydrogenase, U/L>245 41 (78.8%)
Ferritin, ng/mL>400 38 (73.1%) (12-300)

Data is expressed in mean, frequency and percentages.
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Table 3. Radiological features of SARS-CoV2 pneumonia on CXR

Frequency(%)
Zone involved
Upper zone only 7.69
Lower zone only 25.0
Both zones 67.3
Unilateral involvement 9.6
Bilateral involvement 90.3
Present Absent
Airspace opacities 47 (90.4%) 5 (9.6%)
Ground glass opacities(GCO) 29 (55.8%) 23 (44.2%)
Interlobular septal thickening 12 (23.1%) 40 (76.9%)
Pavement appearance 2 (3.8%) 50 (96.2%)
Consolidation 33 (63.5%) 19 (36.5%)
Pleural effusion 1(1.9%) 51 (98.1%)
Pulmonary edema 20 (38.5%) 32 (61.5%)
Bronchovascular thickening 21 (40.4%) 31 (59.6%)
Peripheral distribution 36 (69.2%) 16 (30.8%)
tractional bronchiectasis 1(1.9%) 51 (98.1%)

Fig. 1 CXR of a 49-year-old patient, positive for COVID-19
Fluffy air space opacification with air bronchogram seen
in both lungs, mid and lower zones, along the peripheral
aspect, representing extensive pulmonary infection.
Both costophrenic angles are clear.

between 50 to 70 years (34 patients, 65.4%). Only one
patient was a 5-year-old male, with pre-existing liver
abscess.

Male gender was found to be predominantly effected
with a total of 43(82.7%) males and 9(17.3%) females
included in our population.

Table.1 shows the risk factors, co-morbidities and
clinical presentation of the disease reported in these
patients at the time of admission.

Fig 2. CXR AP of a 60-year-old male patient, positive for
COVID-19.

Air space opacification seen in both lung fields predomi-
nantly at lung peripheries, more so on the Left side.
Both costophrenic angles are clear.

Biochemical studies of the patients are summed up in
Table 2.

All cases received Chest X-rays to assess the
radiological aspect of pneumonia caused by SARS-
CoV-2. Findings are summarized in Table 3.

Outcomes at the end of the study, comprised of two
categories of patients: those who were discharged (37
cases, 71.2%), and those who died(15 cases, 28.8%).
Majority of the deaths were confined to the age groups
between 50-70 years, accounting for a total of 86.6%
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Table 4. Outcomes according to Age Group

4 Clinical, Biochemical, and Radiological Features Associated with COVID-19 Pneumonia

Age Groups Discharged Patients Death
0-9 11 0
10-19 0 0
20-29 1/1 0
30-39 5/6 1/6
40-49 6/6 0
50-59 7/15 8/15
60-69 11/16 5/16
70-79 4/5 1/5
80-89 2/2 0

deaths. 100% discharge outcome was seen in 6
patients belonging to ages between 40-49 years (Table
4).

Discussion

To our knowledge this is one of the few comprehen-
sive studies in Pakistan exploring a substantial
amount of data pertinent to COVID-19. Information
collected during the study includes demographics,
admission and discharge details, risk factors,
comorbidities, vitals, medical and surgical history,
drug history, in-patient medications, complete blood
count, acute phase reactants, urine analysis, blood
cultures, ABGs, LFTs, UCEs, ECG and CXR findings.

Clinical characteristics of SARS-COV2 Pneu-
monia

The presenting symptoms reported at the time of
admission were consistent with the emerging data on
the disease revealed by the studies conducted in
Wuhan' and according to the WHO guidelines on
symptoms of COVID-19.

All patients reported with at least 2/3 symptoms from
the triad of fever, cough and myalgia. Fever being the
most predominant sign (98.1%), followed by cough
(94.2%) and fatigue (92.3%). Headache was obvious
in 23 (44.2%) of the patients. Few patients reported
with gastrointestinal symptoms manifesting as
diarrhea (11.5%).

Radiological Features of SARS-COV-2 Pneumonia

To our disadvantage, radiological modality was
limited to chest X-ray only. CT scan was performed for
a few severe cases. Most predominant radiological
feature on CXR was presence of airspace opacities
(90.4%) with a peripheral distribution (69.2%),
followed by consolidation (63.5%) and ground glass
opacities (55.8%). Rare findings of pleural effusion
and tractional bronchiectasis were found in one
patient only (a 30 year old male).

At the time of discharge, patient CXR lagged behind in
terms of improvement. Post COVID-19 pulmonary
fibrosis takes 4 to 6 weeks to resolve.

Outcomes of Subgroups of Patients According to
Co-Morbidities

The leading comorbidity among our patients was
found to be of HTN, reported in 40 patients followed
by Diabetes mellitus coexisting in 28 of those
patients. Isolated DM was found in 1 patient only.

AsforHTN:

e 125% were found to have unaccompanied
HTN

e 12.5% reported with either dyslipidemia or
IHD or both

e 20% with coexisting Diabetes Mellitus only

e 35% with coexisting Diabetes Mellitus with
either Dyslipidemia or IHD

e 17.5% had HTN along with DM, Dyslipidemia a s
wellas IHD.

Out of these hypertensive patients 32.5% died, 12.5%
showed no improvement and 2.5% resulted in a
worsened outcome.

Diabetes is in the race of leading morbidities of the
world's population and numerous work has been
done to elucidate its parameters. One such aspect is
the association of diabetic patients with a higher
susceptibility to certain infections, including
pneumonia.'® The mortality rate of COVID-19 in
diabetic patients is found to be four times higher.

An increased expression of ACE2 receptors in
diabetic patients can be linked to an increase risk of
COVID-19 complications and higher mortality rates in
such patients.” Furthermore, the presence of
hyperglycemia and diabetic complications may pose
athreat to worsen the severity of COVID-19. "

PJCM 2020; 26 (3)
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In our study 34.48% of the diabetic patients died, and
13.7% showed no improvement. All diabetics who
passed away had Mean Blood Sugar levels above 150
mg/dl and an HBA1c of >9mmol/L, except for 3
patients with HbA1c <7 to 7 mmol/L.

Outcomes According to D-Dimer Values

Numerous amount of work has been done to explicate
the association between high D-dimer values and an
increase in mortality rate in patients with SARS-CoV-2
pneumonia.”

While more than three quarters of our population
reported to have D-dimer values above 250, these
levels still did not appear to have a  striking
connection to a higher mortality rate among our
patients.

Despite the *high levels of D-dimer, a large number
patients were discharged at the end of the study
(82.35%), in comparison to the patients who died
(14.7%).

Whereas, *extremely high levels of D-dimers were
notably linked to an increased number of deaths
(66.67%) and afewer discharged patients (33.33%).

(*high D-dimer levels indicated levels between 250-
15000 ng/ml FEU, extremely high D-dimer levels
signify levels above 15000 ng/ml FEU. Highest level
reported was 129950 ng/ml FEU).

Troponin |

Raised Troponin | levels, above 0.04 ng/ml, were
found in 30 patients. 50% of this group subsequently
needed investigation either for acute coronary
syndrome or thromboembolism. ECG findings depict
sinus tachycardia in 34.6% and supraventricular
tachycardiain 5.76% of the total cases.

limitations

The primary limitations to this research were a small
sample size and a short duration of study. Although a
sample size of 52 patients is adequate to study the
most commonly presenting features and associations
in various aspects of COVID-19, a larger sample size
lowers any heterogeneity and is suitable for running
various statistical tests with precision.

Conclusion

In summary, the most common clinical features of
SARS-CoV-2 pneumonia can be classified in a triad of
fever, cough and myalgia, while the accessory
symptoms include, but are not limited to, diarrhea and
headache. On presentation of any of the aforemen-
tioned traits, patients should immediately contact
health care facilities to inquire about COVID-19
testing and follow proper measures of social

distancing.

Hypertensive and diabetic populations were found to
be more susceptible to SARS-CoV-2. Therefore,
maintaining a good check of glycemic control and
keeping a controlled BP is the preferable aim in such
patients with COVID-19.

Lastly, extremely high values of D-dimer may be used
as a predictor of mortality or severity of pneumonia
caused by SARS-CoV-2. In-patient laboratory tests
should include testing for patient's D-dimer levels.

References

1. Mahase, E. (2020). Covid-19: WHO declares
pandemic because of “alarming levels” of
spread, severity, and inaction. Bmj, m1036. doi:
10.1136/bmj.m1036

2. Brief Report: Family Cluster of Middle East
Respiratory Syndrome Coronavirus Infections.
(2013). New England Journal of Medicine, 369(6),
587-587. doi: 10.1056/nejmx130033

3. Bolles, M., Donaldson, E., & Baric, R. (2011).
SARS-CoV and emergent coronaviruses: viral
determinants of interspecies transmission.
Current Opinion in Virology, 1(6), 624-634. doi:
10.1016/j.coviro.2011.10.012

4. Zhang, T., Wu, Q., & Zhang, Z. (2020). Probable
Pangolin Origin of SARS-CoV-2 Associated with
the COVID-19 Outbreak. Current Biology, 30(8),
1578. doi: 10.1016/j.cub.2020.03.063

5. Zhou, P, Yang, X.-L., Wang, X.-G., Hu, B., Zhang,
L., Zhang, W., Shi, Z.-L. (2020). A pneumonia
outbreak associated with a new coronavirus of
probable bat origin. Nature, 579(7798), 270-273.
doi: 10.1038/s41586-020-2012-7

6. Wu, D.,, Wu, T, Liu, Q., & Yang, Z. (2020). The
SARS-CoV-2 outbreak: What we know. Intern-
ational Journal of Infectious Diseases, 94, 44-48.
doi: 10.1016/}.ijid.2020.03.004

7. LiuJ, Liao X, Qian S et al. Community transmis-
sion of severe acute respiratory syndrome
coronavirus 2, Shenzhen, China, 2020. Emerg
Infect Dis 2020 doi.org/10.3201/eid2606.200239

8. Kolifarhood, G., Aghaali, M., Mozafar Saadati, H.,
Taherpour, N., Rahimi, S., Izadi, N., & Hashemi
Nazari, S. S. (2020, April 1). Epidemiological and
Clinical Aspects of COVID-19; a Narrative Review.
Retrieved from https://www.ncbi.nim.nih.gov/
pubmed/32259130

9. World Health Organization. Report of the WHO-
China Joint Mission on Coronavirus Disease 2019
(COVID-19) 16-24 February 2020 [Internet].

PJCM 2020; 26 (3)

138



10.

11.

12.

13.

15.

4 Clinical, Biochemical, and Radiological Features Associated with COVID-19 Pneumonia

Geneva: World Health Organization; 2020
Available from: https://www.who.int/docs/
default-source/coronaviruse/who-china-joint-
mission-on-covid-19-final-report.pdf

Rothan, H. A., & Byrareddy, S. N. (2020). The
epidemiology and pathogenesis of coronavirus
disease (COVID-19) outbreak. Journal of
Autoimmunity, 109, 102433. doi: 10.1016/j.
jaut.2020.102433

Li, Y., & Xia, L. (2020). Coronavirus Disease 2019
(COVID-19): Role of Chest CT in Diagnosis and
Management. American Journal of Roentg-
enology, 1-7. doi: 10.2214/ajr.20.22954

Knapp, S. (2013). Diabetes and Infection: Is There
a Link? - A Mini-Review. Gerontology, 59(2),
99-104. doi: 10.1159/000345107

Fang, L., Karakiulakis, G., & Roth, M. (2020). Are
patients with hypertension and diabetes mellitus
at increased risk for COVID-19 infection? The
Lancet Respiratory Medicine, 8(4). doi: 10.1016/
$2213-2600(20)30116-8

Alves, C., Casqueiro, J., & Casqueiro, J. (2012).
Infections in patients with diabetes mellitus: A
review of pathogenesis. Indian Journal of

17.

18.

19.

Endocrinology and Metabolism, 16(7), 27. doi:
10.4103/2230-8210.9425316. Critchley, J. A,
Carey, I. M., Harris, T., Dewilde, S., Hosking, F. J.,
& Cook, D. G. (2018). Glycemic Control and Risk
of Infections Among People With Type 1 or Type 2
Diabetes in a Large Primary Care Cohort Study.
Diabetes Care, 41(10), 2127-2135. doi: 10.2337/
dc18-0287

Targher, G., Mantovani, A., Wang, X.-B., Yan, H.-
D., Sun, Q.-F,, Pan, K.-H., Zheng, M.-H. (2020).
Patients with diabetes are at higher risk for severe
iliness from COVID-19. Diabetes & Metabolism.
doi: 10.1016/j.diabet.2020.05.001

Huang, C., Wang, Y., Li., X., Ren, L., Zhao, J., Hu,
Y., Cao (2020). Clinical features of patients
infected with 2019 novel coronavirus in Wuhan,
China. The Lancet, 395(10223), 497-506. doi:10.
1016/s0140-6736(20)30183-5

Sakka, M., Connors, J., Hékimian, G., Martin-
Toutain, I., Crichi, B., Colmegna, |., Frere, C.
(2020). Association between D-Dimer levels and
mortality in patients with coronavirus disease
2019 (COVID-19): A systematic review and
pooled analysis. JMV-Journal De Médecine
Vasculaire. doi:10.1016/j.jdmv.2020.05.003

PJCM 2020; 26 (3)

139



