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How does covid-19 spread

1.Inhalation of air carrying very small fine droplets and aerosol. 
1.Risk of transmission is greatest within three to six feet of an infectious source 

2.Deposition of virus carried in exhaled droplets and particles onto 
exposed mucous membranes (i.e., “splashes and sprays”, such as being 
coughed on). 

3.Touching mucous membranes with hands soiled by exhaled respiratory 
fluids containing virus or from touching inanimate surfaces 
contaminated with virus.

https://www.cdc.gov/coronavirus/2019-ncov/science/science-briefs/sars-cov-2-transmission.html



When can covid-19 transmission be airborne?

• Enclosed spaces with inadequate ventilation or air handling 
• Increased exhalation of respiratory fluids if the infectious person (e.g., 

exercising, shouting, singing).
• Prolonged exposure to these conditions, typically more than 15 

minutes.

https://www.cdc.gov/coronavirus/2019-ncov/science/science-briefs/sars-cov-2-transmission.html



Natural history



Natural history

CLINICAL CATEGORY 1 & 2 CAT 3 CAT 4 CAT 5

ASYMP OR FLU LIKE SX PNUEMONIA NP / FACE MASK HFNC / VENT



Diagnosing covid-19



COVID-19 
• Fever or chills
• Cough
• Shortness of breath or difficulty breathing
• Fatigue
• Muscle or body aches
• Headache
• New loss of taste or smell
• Sore throat
• Congestion or runny nose
• Nausea or vomiting
• Diarrhoea

Respiratory symptoms

Body ache, fatigue

Loss of taste and smell

GI symptoms



Suspect phase – 
requires clinical 
and 
epidemiological 
criteria 

Clinical criteria
• Acute onset of fever AND cough; 

OR 

• Acute onset of ANY TWO OR MORE 
of the following signs and symptoms: 
Fever, cough, general 
weakness/fatigue, headache, myalgia, 
sore throat, coryza, dyspnea, 
anorexia/nausea/vomiting, diarrhoea, 
altered mental status. 



Probable Case 

• A person (alive or dead) with a positive RTK-Ag. 
• A suspected case with chest imaging showing findings suggestive of 

COVID-19 disease2. 
• A patient who meets clinical criteria above AND is a contact of a 

probable or confirmed case or linked to a COVID-19 cluster. 
• A person with recent onset of anosmia (loss of smell) or argeusia (loss 

of taste) in the absence of any other identified cases. 
• Death, not otherwise explained, in an adult with respiratory distress 

preceding death AND was a contact of a probable or confirmed case or 
linked to a COVID-19 cluster. 



Confirmed Case 

• A person with a positive RTK-Ag in pre-determined 
areas/locality with prevalence of COVID-19 > 10%. 

• A person (alive or dead) with a positive molecular test (RT-
PCR or rapid molecular). 





75% of infections identified within 5 days of the 
index patient’s illness  onset

MMWR  /  November 6, 2020  /  Vol. 69  /  No. 44 



Incubation 
period

• The median incubation period 
of COVID-19  - 5-6 days.

• Most become positive 2 – 12 
days after exposure

Kucirka LM, Lauer SA, Laeyendecker O, Boon D, Lessler J. Variation 
in false-negative rate of reverse transcriptase polymerase chain 
reaction-based SARS-CoV-2 tests by time since exposure. Ann 
Intern Med 2020;173:262-7. doi: 10.7326/M20-1495 pmid: 
32422057

Using PCR
Day 5 after exposure – 38% false 
negative rate
Day 8 after exposure – 20% false 
negative rate

Health Information and Quality Authority. Evidence summary for the 
incubation period of COVID-19, or time to first positive test, in 
individuals exposed to SARS-CoV-2 2020 [updated 4 November 2020].



PCR positive but 
not infectious

• Covid PCR positive =
• Live virus
• Dead virus
• Viral fragments



Antigen tests

• Sensitive enough to detect cases with high viral load, 
• pre-symptomatic
• early symptomatic cases (up to five days from symptom onset)
• low RT-PCR cycle threshold (Ct) value <25)

• Developed for testing in symptomatic persons
• Not currently recommended for use in asymptomatic persons
•  

https://www.ecdc.europa.eu/en/publications-data/options-use-rapid-
antigen-tests-covid-19-eueea-and-uk





Clinical progression

Cat 2-3

Cat 4

Cat 5



Clinical progression & timelines

Cat 2-3

Cat 4

Cat 5

9 days (IQR 7–12) 

day 11 (IQR 9–14)

3 days (IQR 2–6.5) 

Chen S, Feng H, Xu H, Huang S, Sun J, Zhou L, et al. Patterns of Deterioration in Moderate Patients With COVID-19 From 
Jan 2020 to Mar 2020: A Multi-Center, Retrospective Cohort Study in China. Front Med [Internet]. 2020 [cited 2021 May 
12];7. Available from: https://www.frontiersin.org/articles/10.3389/fmed.2020.567296/full





Clinical progression
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Cat 4

Cat 5



Management 
principles  - 
Category 1 - 3 Risk stratification

Warning signs or symptoms

Early detection of hypoxia



Percentage deterioration -  category 4/5
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Risk of getting severe disease

Age group
Without underlying 
health conditions

With underlying 
health conditions

Relative risk Relative risk
≤ 40 without comorbid  (Reference)

≤ 40 - 8.63
41 - 50 6.19 17.71
51 - 60 12.01 24.92
61 - 70 10.77 30.4
71 - 80 34.72 49.02

≥ 81 59.52 50.5

Data from Malaysian cohort



Management 
principles  - 
Category 1 - 3 Risk stratification

Warning signs or symptoms

Early detection of hypoxia



Mild disease – clinical category 1-3

1 2 3 4 5 6 7 8 9 10 11 12 13 14

Viral response phase



Severe disease – Cat 4 - 5

1 2 3 4 5 6 7 8 9 10 11 12 13 14

Viral response phase
Host inflammatory response





Management 
principles  - 
Category 1 - 3 Risk stratification

Warning signs or symptoms

Early detection of hypoxia



• People with warning symptoms and signs  - look for hypoxia diligently
• Persistent or new onset fever
• Persistent cough
• Lethargy (“not up and about”)

• Picking up hypoxia early
• Ask for exertional dyspnoea
• Count respiratory rate for full 1 minute
• Do ‘1 min sit and stand test’



Picking up hypoxia early

01
Watch out for 
‘silent/happy’ hypoxia

02
Watch out for patient 
compensating by increased 
respiratory effort but not 
feeling dyspnoeic



Monitoring category 1 -3



Don’t start 
steroids too early



Dexamethasone – Recovery study, UK NHS

• Dose used 6mg daily for 10 days



When  is it too 
early?

Not hypoxic

• onset of disease could be subtle – so day 
of illness not accurate always

In the first week of illness 

Low CRP (<50mg/l)

Neutrophil/Lymphocyte ratio (NLR)  – 
low       (%L, % N looks like viral fever)



Antiviral 
treatment



How do we 
treat Covid-19?

No effective anti-virals
• e.g. Chicken Pox – Acyclovir

Prevention of complications
• Clotting – Heparin

Early treatment of complications
• Difficulty in breathing - Steroids



Favipiravir

• Efficacy still not proven
• Most likely to be effective in the viral phase of illness
• When do we use it?

• In High risk groups
• Category 3  disease
OR
• Symptomatic but  within the 1st 7 days of illness

• Is there a role for it in patients in cat 4 ? – not known



Favipiravir 
Common side effects:
• Hyperuricemia
• Diarrhoea
• Elevated transaminase
• Neutropenia

Drug interactions:
• Paracetamol – maximum 3gm per day
• Theophylline – increases Favipiravir 
levels
• Pyrazinamide – both cause 
hyperuricemia

Teratogenic effect:
• Favipiravir is contraindicated for 

women of childbearing potential 
and men whose partner is of 
childbearing potential.

• In this group, if Favipiravir is used, 
they should be advised to use 
contraception for 7 days after the 
last dose of  Favipiravir 

• Avoid if GFR <30ml/min

Not registered drug. Requires patient consent to administer



https://www.nejm.org/doi/full/10.1056/
NEJMoa2023184





Courtesy of Dr Andrew Hill, University of Liverpool, UK







Clinical progression & timelines

Cat 2-3

Cat 4

Cat 5

9 days (IQR 7–12) 

day 11 (IQR 9–14)

3 days (IQR 2–6.5) 

Chen S, Feng H, Xu H, Huang S, Sun J, Zhou L, et al. Patterns of Deterioration in Moderate Patients With COVID-19 From 
Jan 2020 to Mar 2020: A Multi-Center, Retrospective Cohort Study in China. Front Med [Internet]. 2020 [cited 2021 May 
12];7. Available from: https://www.frontiersin.org/articles/10.3389/fmed.2020.567296/full

Recovery phase

Recovery phase

Inflammatory 
phase



Inflammatory phase vs Recovery phase

Inflammatory phase

• Second week of illness
• onset of disease could be subtle – so 

day of illness not accurate always
• Usually preceded by ‘warning signs 

or symptoms’
• Increasing CRP or increasing NLR
• Progressive hypoxia

Recovery phase
• Third week of illness

• onset of disease could be subtle – so 
day of illness not accurate always

• Clinically improving,
• Feels less breathless, not 

tachypnoeic at rest
• Patient feels less lethargic and 

starting to ambulate
• 02 requirements decreasing
• Dropping CRP



Identify recovery phase

• Enables earlier step down
• Start discharge planning early



If someone is in ‘recovery phase’

• Aim for SP02 of > 92% 
• esp in those 

• who had severe disease earlier or
• those who appear comfortable despite the lower SP02

• Switch to oral dexamethasone
• No need daily bloods 
• Transfer to step-down care

*Such patients can still deteriorate due to secondary infections, PE, 
organising pneumonia, worsening comorbid



Clinical progression & timelines

Cat 2-3

Cat 4

Cat 5

9 days (IQR 7–12) 

day 11 (IQR 9–14)

3 days (IQR 2–6.5) 

Chen S, Feng H, Xu H, Huang S, Sun J, Zhou L, et al. Patterns of Deterioration in Moderate Patients With COVID-19 From 
Jan 2020 to Mar 2020: A Multi-Center, Retrospective Cohort Study in China. Front Med [Internet]. 2020 [cited 2021 May 
12];7. Available from: https://www.frontiersin.org/articles/10.3389/fmed.2020.567296/full



If someone  is in ‘Inflammatory phase’

• Aim for a sp02 of  96%
• Remember the 02 dissociation curve (next slide) 

• Also adjust 02 requirement based on work of breathing
• Patient could be maintaining the saturation by breathing fast/with effort
• On the other hand,  patient could have hypoxia but not in respiratory distress 

due to shunting (happy/silent hypoxia)

• Teach patient self-proning
• Advice complete rest in bed as much as possible



Big changes in PaO2 causes 
minimal or no change in 

SP02



Steroid conundrum







Default treatment:
Dexamethasone 6-8mg IV/PO
(12mg if BMI>30)

Escalation 1:
Methylprednisolone 2mg/kg  
OR
Dexamethasone 20mg od

Escalation 2:
Methylprednisolone 2mg/kg  +
IV Tocilizumab 400mg stat

More hypoxic with raising or 
persistent high CRP

More hypoxic with raising CRP – 
needing HFM and above

Once improving, change 
back to default treatmentFace mask/HFM + 

High CRP

Warning: This protocol is frequently updated as new knowledge emerges

Hospital sungai buloh, 
Medical Department



Step down to steroid dosages in guidelines - ASAP

• High dose steroids – MP 2mg/kg or above  are not proven therapies
• Done out of desperation – ‘Acute fibrinous organising pneumonia’
• We don’t know if high dose steroids do more harm than good in the long 

run

• Should be used as pulse therapy – beyond 3 days – only in exceptional 
cases

• As soon as patient improves – step down 
• Also step down , if patient condition is static but CRP levels are down



Steroids may be harmful in late disease
Optimal window for 

steroids
Steroids could be 

harmful



Default treatment:
Dexamethasone 6-8mg IV/PO
(12mg if BMI>30)

Escalation 1:
Methylprednisolone 2mg/kg  
OR
Dexamethasone 20mg od

Escalation 2:
Methylprednisolone 2mg/kg  +
IV Tocilizumab 400mg stat

More hypoxic with raising or 
persistent high CRP

More hypoxic with raising CRP – 
needing HFM and above

Once improving, change 
back to default treatmentFace mask/HFM + 

High CRP

Warning: This protocol is frequently updated as new knowledge emerges

Hospital sungai buloh, 
Medical Department











Covid-19 
Treatment

Antiviral - Favipiravir

Steroids or other 
immunomodulatory agents 
(Tocilizumab)

Anti-coagulation - LMWH



Addressing Hyper-coagulopathy
Fu

ll 
do

se
 a

nt
i-c

oa
gu

la
tio

n • Full dose anticoagulation
• eg. Enoxaparin – 1mg/kg 

12hrly

• Confirmed VTE
• Suspect PE - sudden 

unexplained deterioration in 
oxygenation or 
hemodynamic instability, 
acute cor pulmonale

• Clotting of vascular devices 
(eg, venous, arterial devices, 
and hemodialysis devices). 

Hi
gh
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• High prophylactic 
dose anti-
coagulation

• eg. Enoxaparin - 
0.5mg/kg 12hrly

• Category 5

Pr
op

hy
la

xi
s • Prophylaxis

• eg. Enoxaparin 
30-40mg daily 
depending on 
renal function

• Category 4



Confirmed Case 

• A person with a positive RTK-Ag in pre-determined 
areas/locality with prevalence of COVID-19 > 10%. 

• A person (alive or dead) with a positive molecular test (RT-
PCR or rapid molecular). 



• https://www.covid19-druginteractions.org/checker



Training



Basic course

https://tinyurl.com/covid19malaysia



Severe disease 
management

https://www.youtube.com/watch?v=MKQ-ghm51Pg



Hospital Sungai Buloh
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