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Introduction

he pandemic of coronavirus disease 2019
(COVID-19) caused by the novel severe acute
respiratory syndrome coronavirus 2 (SARS-
CoV-2) presents a challenge to all doctors worldwide
for detection of disease, differentiating it from those

with similar presenting symptoms.

The initial evaluation of the patient with suspected
Covid-19 disease is usually performed by general
practitioners; who, unfortunately; as their knowledge

about the on growing changing faces of this pandemic
disease and evolving new information are not
continually updated, miss the diagnosis of some
cases, with fatal consequences to these cases.

This simplified review is intended to provide those
doctors basic, quick but essential information that will
enable them better detecting and diagnosing cases.
The current medical literature that is applicable to this
simplified review was identified by a computerized
search and was evaluated using standardized
methods till the time of publication.

S. No. Questions

Answers

1. How does the virus infect cells?

SARS-CoV-2, a single-stranded RNA-enveloped
virus having structural spike (S) protein that binds
to the viral proteins angiotensin-converting
enzyme 2 (ACE2) receptor present on cells.
Following receptor binding, the virus these enter
cells. Once inside the cell, viral polyproteins are
synthesized.'

2. What are the various presenting symptoms?

« Incubation period: 2-14 days.**
+ Symptoms and signs vary*®

- General: fever, fatigue, muscle or body aches,
headache, chills.

+ Respiratory: cough, sputum production,
shortness of breath, sore throat, congestion or
runny nose, rarely hemoptysis.
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- Gastrointestinal: anorexia, nausea, vomiting,
new loss of taste or smell(anosmia or ageusia),
diarrhea, abdominal pain.

* Ocular: conjunctival hyperemia, chemosis,
epiphoraorincreased secretions.

« Asymptomatic.

3. What is silent hypoxemia and what is/are its Some patients with COVID-19 described as
explanation? exhibiting oxygen levels incompatible with life
without dyspnea. The pairing—dubbed happy
hypoxia, but more precisely termed silent
hypoxemia.’

Some proposed explanations:

« The ventilatory response to hypoxia is
decreased by 50% in people older than 65
years and in diabetics. Given that dyspnea
response to hypoxia parallels the ventilatory
response, it is likely that older or diabetic
COVID-19 patients are more prone to silent
hypoxemia.®”

e Chemical drive to breathe (in response to
hypercapnia and hypoxia) exhibits as much as
300% to 600% variation between one subject
and the next.’

e Pulse oximetry is less reliable in critically ill
patients than in healthy volunteers.’

» Fever, prominent with COVID-19, causes the
curve to shift to the right; any given PaO2 will
be associated with a lower Sa02. These shifts
produce substantial desaturations without
change in chemoreceptor stimulation
(because carotid bodies respond only to
PaO2, and not SaO2)—another factor
contributing to silent hypoxemia.'*"*

4. What is the COVID-19 Type L and H

. Gattinoni et al 20 2013, have mentioned that the
pneumonia?

COVID-19 pneumonia are two types, L and H.
The Type L is characterized by"

» Low elastance with normal compliance. Com-
bination not seen in other acute respiratory
distress syndrome (ARDS).

* Low ventilation to perfusion ratio

« Low lung weight detected by computerized
tomography of chest (CT chest).

* Low lung recruitability with very low non-
aerated lung tissue.

The Type His characterized by™
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« Highelastance due toincrease oedema.
« Highrightto left shunt

- High lung weight detected by computerized
tomography of chest (CT chest).

« High lungrecruitability withincreased amount
of non-aerated lung tissue.

N.B: Those patients have severer ARDS criteria."”

5. What is meant by cytokine storm? Secondary haemophagocytic lymphohistio-
cytosis (sHLH) is an underecognised, hyperi-
nflammatory syndrome characterized by a
fulminant and fatal hypercytokinaemia with
multiorgan failure.™

> In adults, sHLH is most commonly triggered
by viral infections. ™

> Cardinal features of sHLH include:"
e unremitting fever,

« cytopenias,

» hyperferritinaemia,

« pulmonary involvement (including ARDS)

6. Is chest x-ray beneficial in diagnosis? The chest film is insensitive early in the disease,
however, it can be useful in the follow-up of the
disease."

7 What are the CT findings in COVID-19 Initiallly: bilateral, multilobar, ground glass

opacities (GGO), with a peripheral or posterior
distribution, mainly in lower lobes less commonly
in middle lobe."”

infection?

Box 1: GGO: Is aradiological finding in computed
tomography (CT) consisting of a hazy opacity that
does not obscure the underlying bronchial
structures or pulmonary vessels."

- Other CT findings: consolidation, crazy
paving, vascular dilation, traction bronchiec-
tasis, pleural thickening, subpleural bands and
architectural distortion."”"

* Uncommon findings include: pleural effusion,
pericardial effusion, lymphadenopathy, cavit-
ation, reversed CT halo sign and pneum-
othorax."”

Box 2: Crazy paving: Is a radiological finding in
computed tomography (CT) consisting of a
thickened inter and intralobular lines with GGO.”

Box 3: Reversed CT halo sign: Is a radiological
finding in computed tomography (CT) of a
rounded area of GGO surrounded by a complete
or almost complete ring of consolidation."
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8. How is CT used to detect severity of lung « The severity of lung involvement on CT
affection? correlated with the disease severity. 19

« The severity of CT is evaluated by visual
assessment and this is the easiest method.19

- Another method is by scoring percentage
involvement of each of the five lobes with a
total score calculated by the sum of individual
lobar score divided by the number of lobes. ™

9. CT chest findings during the follow- up of Serial chest CT scans could be used as a
clinically recovered patients? monitoring modality to help clinician better
understanding the course of the disease. There
are few reports about post discharge follow- up
chest CT findings. However, one study evidenced
peak of pulmonary involvement 3-4 weeks after
onset of disease with predominant GGO and
consolidation. Pulmonary lesions still existed on
discharge and the pulmonary lesions continued
decreasing. Around 2 months after symptom
onset, subpleural parenchymal bands was the
predominant feature, and complete radiological
resolution started in this period.”

Author's comment: As the GGO increases
during the first 3-4 weeks it might be misinter-
preted as deterioration of the case , thus if
clinically the patient is improving the radiological
findings should not affect decision making of
discharge or stoppage of medications.

10. Type of tests in COVID-19 ? There are two types of tests:

Diagnostic: to show active infection, it is either
molecular test (RT-PCR) that detect the virus's
genetic material®, and antigen tests that detect
specific proteins on the surface of the virus.”

Antibody test: Detect antibodies made by
immune system in response to the virus.**

11. Can we consider patient COVID if the PCR If patient has strong symptoms of COVID-19, it is

test negative and patient has symptoms safest to self-isolate, even if the swab test is
suggestive of COVID-19 ? negative.”

12. | Do we consider COVID patient still with A positive result of PCR or IgM assay in patients
active infection, if the PCR test is positive who displayed no clinical manifestation should
after total subsidence of symptoms ? not be considered indicative of being infectious.”

13. | Is there a definitive treatment for COVID - Currently there is neither established treatment
19? regimen for COVID-19 nor established prevention

for SARS-CoV-2.”

14. | Has azithromycin a role in COVID-19 Azithromycin given alone early in the course of
treatment? COVID-19 infection showed encouraging

effects.”
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15. What is the role of hydroxychloroquine/ The use of such medication in treating COVID-19
chloro-quine in COVID treatment? cases appeared in international guidelines alone

or in combination with azithromycin. However,
although it is a well tolerated medication it can
cause corrected QT interval and cardiac
arrhythmias which is greater if combined with
azithromycin. Thus close monitoring by clinicians
is recommended.”

16. Is dexamethasone beneficial in treating Dexamethasone 6mg per day for up to 10 days
COVID cases? reduces 28 - day mortality in COVID-19 patients
receiving invasive mechanical ventilation by one
third, and by one fifth in patients receiving oxygen
without invasive mechanical ventilation. Similarly,
benefit was clearer in patients treated more than 7
days after treatment onset, when inflammatory
lung damage is likely to have been more

common.”
17. What is the role of Remdesivir in COVID An intravenous drug that is metabolized
treatment? intracellularly inhibiting the virus RNA polymerase

thus inhibit virus replication.”

To be used in hospitalized patients with COVID-19
who require supplemental oxygen but who are not
on high-flow oxygen, noninvasive ventilation,
mechanical ventilation, or extracorporeal
membrane oxygenation (ECMO).*"*

The current dose under investigation is a single
200-mg loading dose, followed by 100-mg daily
infusion for 9 days.*”"*

18. What is the role of Favipiravir in COVID This intravenous drug that is metabolized
treatment? intracellularly inhibiting the virus RNA polymerase
thus inhibit virus replication.*

A loading dose is recommended (2400mg to
3000mg every 12 hours for 2 doses) followed by a
maintenance dose (1200mg to 1800mg every 12
hours). Limited clinical experience has been
reported supporting the use of favipiravir for

CovID-19.*
19. | What is the role of lopinavir/ritonavir in Lopinavir/Ritonavir (Kaletra), an oral combination
COVID-19 treatment? agent for treating HIV, 35 that Inhibits the

"3-chymotrypsin like protease" which is
responsible for breaking the synthesized viral
polypeptides to non structural proteins in host
cell.”

The most commonly used and studied
lopinavir/ritonavir dosing regimen for COVID-19
treatment is 400mg/100mg twice daily for up to 14
days.” They can be used in pregnancy.”
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20.

What is the role of toculizumab in COVID
treatment?

Tocilizumab, a monoclonal antibody IL-6 receptor
antagonist, is used to treat RA.38 A report in
Covid-19 cases at a dose of 400 mg IV or 8 mg/kg
for1-2 doses., and a second dose 8-12 hours after
first dose ifinadequate response, was associated
with clinicalimprovement.*”

21.

What is the role of zinc in COVID-19 ?

Zinc has the ability to enhance innate and
adaptive immunity in the course of viral
infection.®

Reported to inhibit SARS-CoV-2 RNA-dependent
RNA polymerase (RdRp) thus stopping the virus
replication ininfected cells.”

Chloroquine enhances zinc uptake by
lysosomes.*

Daily dosage: 15-30 mg.*

22.

What is the role Vitamin D in COVID-19 ?

Vitamin D has a protective effect against
respiratory tractinfection.

Some studies showed correlation between
vitamin D level and COVID-19 cases and
outcome, however, other studies lacked this
conclusion. *

23

What is the role of lactoferrin in COVID
treatment ?

Lactoferin is a common nutritional support with
laboratory evidence as an antiviral and immune-
modulator.”

Studies showed possible reduced severity and
duration of infection with preventive effect in
contacts.”

24.

What is convalescent plasma? Who can
donate the plasma? How could it help
patient with COVID-19?

Plasma collected from recovered asymptomatic
proved COVID-19 cases, whose test turned
negative and their blood contains antibodies and
is compatible with the recipient and is negative for
HIV.*®

Used in deteriorating cases. Proved to improve
clinical symptoms, increase survival rate,
decrease hospital stay, reduce lung lesions in CT
chest, and ameliorate routine laboratory criteria
and pulmonary function and increase neutralizing
antibody titers and cause disappearance of
SARS-Cov-2 RNA.*

25.

What is the role of awake prone positioning
in COVID treatment?

In the absence of effective targeted therapies for
COVID-19, optimization of supportive care is
essential.”

Awake prone positioning appears to be safe and
may slow the respiratory deterioration in select
patients with COVID-19, who require oxygen
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supplementation or NIV/CPAP. This in turn may
reduce demand for invasive mechanical
ventilation.®

However, further studies are required to assess
the degree to which awake prone positioning may
be beneficial.”

26. What is the role of HFNO (high-flow nasal HFNO is a commonly used therapy for patients
oxygen) in COVID treatment ? with acute hypoxaemic respiratory failure.*

For patients considered unsuitable for tracheal
intubation but who are deteriorating despite
standard nasal oxygen or facemask oxygen,
HFNO and CPAP are the only remaining options in
active management and should be considered.*

26. What is the role of ECMO in COVID-19 As several therapeutic strategies in managing
treatment ? COVD-19 have proven to be partially ineffective,
even show many side effects. Thus the idea of
adopting any adjuvant therapies that may
contribute to a better outcome has pushed some
physicians to recommend ECMO for those with
severe ARDS from COVID-19 infection. ECMO
therapy and COVID-19 itself are associated with
synergistic changes in hematological and
inflammatory status of the patients, thus the
efficacy of ECMO is largely dependent on centers'
experience with such therapies.”

28. What is the role of vaccine in prophylaxis There is no vaccine against COVID-19 at this time.
against COVID-19 ? Over 100 candidate vaccines are in clinical trials
or preclinical evaluation.®

PJCM 2020; 26 (3) 165



4 A simplified approach to COVID-19 disease in adult patients for general Practitioners

References

1.

10.

11.

12.

Hoffmann M, Kleine-Weber H, Schroeder S, et al.
SARS-CoV-2 cell entry depends on ACE2 and
TMPRSS2 and is blocked by a clinically proven
protease inhibitor. Cell. Published online March 4,
2020. doi:10.1016/j.cell.2020.02.052.

Centers for Disease Control and Prevention.
Interim clinical guidance for management of
patients with confirmed coronavirus disease
(COVID-19). CDC Website.

Guan WJ, Ni ZY, Hu Y et al. Clinical characteristics
of coronavirus disease 2019 in China (published
online ahead of print, 2020 FEB 28). N Engl j Med
2020; NEJMo0a2002032Do0i:10.1056/NEJM
0a2002032.

Tobin MJ, Laghi F, and Jubran A. Why COVID-19
Silent Hypoxemia is Baffling to Physicians.
AJRCCM Articles in Press. Published June 15,
2020 as 10.1164/rccm.202006-2157CP.

Peterson DD, Pack Al, Silage DA, Fishman AP.
Effects of aging on ventilatory and occlusion
pressure responses to hypoxia and hypercapnia.
Am Rev Respir Dis 1981; 124: 387-391.

Moosavi SH, Golestanian E, Binks AP, Lansing
RW, Brown R, Banzett RB. Hypoxic and
hypercapnic drives to breathe generate equiva-
lent levels of air hunger in humans. J Appl Physiol
2003;94:141-154.

Weisbrod C, Eastwood P, O'Driscoll G, Green D.
Abnormal ventilatory responses to hypoxia in
Type 2 diabetes. Diabet Med 2005; 22: 563-568.

Tobin MJ, Mador MJ, Guenther SM, Lodato RF,
Sackner MA. Variability of resting respiratory
drive and timing in healthy subjects. J Appl
Physiol 1988; 65: 309-317.

Jubran A, Tobin MJ. Reliability of pulse oximetry
in titrating supplemental oxygen therapy in
ventilator-dependent patients. Chest 1990; 97:
1420-1425.

Tobin MJ, Laghi F, Jubran A. Ventilatory failure,
ventilator support, and ventilator weaning.
Comprehensive Physiology (Handbook of
Physiology, American Physiological
Society)2012; 2: 2871-2921.

Couzin-Frankel J , 2020, links silent hypoxemia to
the development of thrombi within the pulmonary
vasculature.

Couzin-Frankel J. The mystery of the pandemic's
'happy hypoxia'. Science 2020; 368(6490): 455-
456.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Gattinoni |, Chiumello D, Caironi P et al. COVID-
19 pneumonia: different respiratory treatment for
different phenotypes? Intensive Care Medicine;
DOI:10.1007/s00134-020-06033-2.

Ramos-Casals M, Brito-Zeron P, Lopez-
Guillermo A, Khamashta MA, Bosch X. Adult
haemophagocytic syndrome. Lancet 2014; 383:
1503-16.

Seguin A, Galicier L, Boutboul D, Lemiale V,
Azoulay E. Pulmonary involvement in patients
with hemophagocytic lymphohistiocytosis.
Chest2016;149:1294-301.

Ming-Yen NG, Lee E YP, Yang J, et al Imaging
profile of the COVID-19 infection: Radiologic
finding and literature review. Radiology Cardiot-
horacic Imaging 2(1):e200034. DOI: 10.1148
/ryct.2020200034.

Corona Virus Disease 2019 (COVID-19): A
systematic review of imaging findings in 919
patients. AJR 2020;215:1-7.

Hansell DM, Bankier AA, MacMahon H, et al.
Fleischner Society: glossary of terms for thoracic
imaging. Radiology 2008;246:697-722.

Shuchang Z, Yujin W, et al . CT features of
Coronavirus Disease 2019 (COVID-19) Pneum-
onia in 66 patients in Wuhan, China.ARJ 2020;
214:1-8.

Santiago E, Rossi MD, et al. "Crazy Pavin" Pattern
at thin section CT of the lungs: Radiologic-
Pathologic Overview. Radiographics 2003; 23:
1509-1519.

Tianhe Ye, Yanqing F, Jiacheng L, et al. Follow-up
chest CT findings from discharged patients with
severe COVID-19: an 83-day observational study.
Research Nuclear medicine and Medical
Imaging. May 2020; DOI:10.21203/rs.3rs-27359/
vi.

Zhu N, Zhang D, Wang W et al. A novel
coronavirus from patients with pneumonia in
China. NEJM 2019; 382(8): 727-733.

Udugama B, Kadhiresan P, Kozlowski HN, et al.
Diagnosing COVID-19 : The disease and tools for
detection. ACS Nano 2020;14:3822-3835.

Zhao J, Yuan Q, Wang H, et al.Antibody response
to SARS-Cov-2 in patients of novel coronavirus
disease 2019. Clin Infect Dis 2020; ciaa
344.10.1093/cid/ciaa344.32221519.

Watson J, Whiting PF and Brush JE. Interpreting a
covid-19 test result.BMJ 2020;369:mI1808
doi:10.1136/bmj.m1808 (Published 12 may 2020).

PJCM 2020; 26 (3)

166



26.

27.

28.

20.

30.

31.

32.

33.

34.

35.

4 A simplified approach to COVID-19 disease in adult patients for general Practitioners

Xu G, Liu f, Zhao J, et al. No evidence of Re-
infection or Human-to-Human transmission in
cure COVID-19 patients, a retrospective cohort
study. DOI10.21203/rs.3.rs-29355/v

Chang R, Sun WZ and Ng TB. Lactoferin as
potential preventive and treatment for COVID-19.
IntJ of antimicrobial agents 2020; 9:36.

Schwartz RA and Suskind RM. Azithromycin and
COVID-19: Prompt early use at first signs of this
infection in adults and children, an approach
worthy of consideration. Dermatologic Therapy
2020. DOI10.1111/dth.13785.

Mercuro NJ., Yen CF., Shim DJ., et al. Risk of QT
interval prolongation associated with use of
hydroxychloroquine with or without concomitant
azithromycin among hospitalized patients testing
positive for Coronavirus disease 2019 (COVID-
19). JAMA Cardiol doi: 10.1001/jamacardio.
2020.1834.

Horby P, Lim WS, Emberson JR, et al
Dexamethasone in Hospitalized Patients with
COVID-19 - Preliminary Report. NEJM 2020, DOI
10.1056/NEJMo0a2021436.

Remdesivir/ Coronavirus disease COVID-19 NIH
COVID-19 treatment guidelines. July 24,2020.
https://www.covid19treatmentguidelines.nih.go
V.

Sanders JM, Monogue ML, Jodlowski TZ, et al
.Pharmacologic Treatments for Coronavirus
Disease 2019 (COVID-19).A Review. JAMA.
doi:10.1001/jama.2020.6019 Published online
April 13,2020.

Sissoko D, Laouenan C, Folkesson E, et al; JIKI
Study Group. Experimental treatment with
favipiravir for Ebola virus disease (the JIKI Trial): a
historically controlled, single-arm proof-of-
concept trial in Guinea [published correction
appears in PLoS Med. 2016;13(4): e1002009].
PLoS Med. 2016;13(3):e1001967. doi: 10.1371/
journal.pmed.1001967.

Chen C, Huang J, Cheng Z, et al. Favipiravir
versus Arbidol for COVID-19: a randomized
clinical trial. medRxiv. Preprint posted March 27,
2020.do0i:10.1101/2020.03.17.20037432.

Interview with David Juurlink. Coronavirus
(COVID-19) update: chloroquine/ hydroxych-
loroquine and azithromycin. JAMA. March 24,
2020. Accessed April 3, 2020. https://edhub.
ama-assn.org/jn-learning/audio-player/
18337225.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Cao B,Wang Y,Wen D, et al. A trial of lopinavir-
ritonavir in adults hospitalized with severe
COVID-19. N Engl J Med. Published online March
18,2020. doi:10.1056/NEJM0a2001282.

Hudson, OH: Lexicomp Inc; 2016. Hydroxy-
chloroquine [database online]. Accessed March
17,2020. http://online.lexi.com.

Zhou F, Yu T, Du Y, Fan G, Liu Y et al. Clinical
course and risk factors for mortality of adult in
patients with COVID-19 in Wuhan, China: a
retrospective cohort study. Lancet 2020; 395:
1054-62.

Xu X, Han M, Li T, et al. Effective treatment of
severe COVID-19 patients with tocilizumab.
chinaXiv. Preprint posted March 5, 2020. doi:10.
12074/202003.00026.

Rahman MT and Idid SZ. Can Zn be a critical
element in COVID-19 treatment . Biological Trace
Element Research.http://doi.org/10.1007/
s12011-020-02194-9.

Ali N. Role of vitamin D in preventing COVID-19
infection, progression and severity. Journal of
Infection and Public Health. http://doi.org
/10.1016/j.jiph.2020.06.021.

Serrano G, Kochergina |, Albors A et al.
Liposomal lactoferrin as potential and cure for
COVID-19. Int J Res Health Sci 2020; 8:15.

Chen L, Xiong J and Shi Y. Convalescent plasma
as a potential therapy for COVID-19. Lancet
2020.DOI10.1016/S1473:3099(20)30141-9.

Duan K, Liu B, Li C, et al. Effectiveness of
convalescent plasma therapy in severe COVID-
19 patients. PNAS 2020; 117(17): 9490-9496.

Koeckerling D. , Barker J, Mudalige N.L. Awake
prone positioning in COVID-19. Thorax 10.1136/
thoraxjnl-2020-215133 on 16 June 2020.

Lyons C. and Callaghan M. The use of high-flow
nasal oxygen in COVID-19. Anaesthesia 2020, 75,
843-847.

Kowalewski M, Fina D, Stomka A, et al. COVID-19
and ECMO: the interplay between coagulation
and inflammation - a narrative review. Critical
Care (2020) 24:205 https://doi.org/10.1186/
s13054-020-02925-3.

Draft Landscape of COVID-19 candidate vaccine.
Geneva: WHO;2020 (http://www.who.int/who-
documents-detail/draft-landscape-of-covid-19-
candidate-vaccines, assessed 10 June 2020).

PJCM 2020; 26 (3)

167



