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Definition

Coronavirus disease 2019 (COVID-19) is a potentially severe 

acute respiratory infection caused by severe acute respiratory 

syndrome coronavirus 2 (SARS-CoV-2)

SARS-CoV-2 belongs to the Sarbecovirus subgenus of the  

Coronaviridae family and is the seventh coronavirus known to 

infect humans. 

The virus has been found to be similar to SARS-like 

coronaviruses from bats, but it is distinct from SARS-CoV and 

MERS-CoV



Transmission Dynamic

Human transmission occurs via :

• Close contact with respiratory droplets produced when a person exhales, sneezes, or coughs; 

• Direct contact with infected people;

• Contact with fomites. 

• Airborne transmission may be possible during aerosol-generating procedures performed in clinical 

The virus has been found to be more stable on plastic and stainless steel (up to 72 hours) compared 

with copper (up to 4 hours) and cardboard (up to 24 hours). This study also found that the virus was 

viable in aerosol particles for up to 3 hours.
(Van Doremalen N, Bushmaker T, Morris DH, et al. Aerosol and surface stability of SARS-CoV-2 as compared with SARS-CoV-1. N Engl J Med. 2020 Mar 17)



Transmission

Pre-symptomatic transmission

A small number of studies suggest that some people can be contagious during the incubation period, 

the time between exposure to the virus and the onset of symptoms. The incubation period is estimated 

to be between 1 and 14 days, with a median of 5 to 7 days (possibly longer in children)

Asymptomatic transmission

There is some evidence that spread from asymptomatic carriers is possible, although it is thought that 

transmission is greatest when people are symptomatic (especially around the time of symptom onset).

Superspreading events

Multiple superspreading events have been reported with COVID-19. These events are associated with 

explosive growth early in an outbreak and sustained transmission in later stages

Perinatal transmission

It is unknown whether perinatal transmission (including transmission via breastfeeding) is possible



Pathophysiology

Reproductive number (R₀)

R₀, the number of people who acquire the infection from an infected person, was estimated to be 2.2 

to 3.3. The secondary attack rate is estimated to be 0.45% for close contacts.

Angiotensin-converting enzyme-2 receptor

It has been confirmed that the virus binds to the angiotensin-converting enzyme-2 (ACE2) receptor in 

humans. the organs considered more vulnerable include lungs, heart, oesophagus, kidneys, bladder, 

and ileum. SARS-CoV-2 may downregulate ACE2, leading to a toxic overaccumulation of angiotensin-

II, which may induce acute respiratory distress syndrome and fulminant myocarditis.

Viral load and shedding

High viral loads have been detected in nasal and throat swabs soon after symptom. Pharyngeal viral 

shedding is high during the first week when symptoms are mild or prodromal, peaking on day 4.

Duration of viral shedding has been estimated to be between 8 and 20 days after symptoms resolve. 



Primary Prevention

• General prevention measures

• Social distancing

• Shielding extremely vulnerable people

• Screening and quarantine

• Face masks

• Vaccine



• Hand washing with soap and water for at least 20 seconds or an 

alcohol-based hand sanitizer (that contains at least 60% alcohol) 

• Avoid close contact with people (i.e., maintain a distance of at least 

1-2metre [3-6 feet]) 

• Practice respiratory hygiene (i.e., cover mouth and nose when 

coughing or sneezing, discard tissue immediately in a closed bin, and 

wash hands) 

• Seek medical care early if fever, cough, and difficulty breathing, and 

share previous travel and contact history with healthcare provider 

• Stay at home if sick, even with mild symptoms, until they recover 

(except to get medical care)

• Clean and disinfect frequently touched surfaces daily.

General prevention measure



• Many countries have implemented mandatory social distancing measures in order to reduce and

delay transmission.

• Although the evidence for social distancing for COVID-19 is limited, it is emerging, and the best

available evidence appears to support social distancing measures to reduce the transmission and

delay spread. The timing and duration of these measures appears to be critical.

• Researchers in Singapore found that social distancing measures significantly decreased the number

of infections in simulation models

Social distancing 



• Shielding involves minimizing all interactions between those who are

extremely vulnerable and other people to protect them from coming in

contact with the virus.

• Extremely vulnerable groups include:

Solid organ transplant recipients; specific cancers; severe respiratory 

conditions (e.g., cystic fibrosis, severe asthma, or COPD); rare 

diseases or inborn errors of metabolism that increase the risk of 

infections: immunosuppression therapies sufficient to significantly 

increase the risk of infection; Women who are pregnant with significant 

heart disease.

• These groups are advised to stay at home at all times and avoid any 

face-to-face contact for a period of at least 12 weeks (this time period 

is subject to change). 

Shielding extremely vulnerable people 



• Questionnaires about travel, contact with ill persons, 

symptoms of infection, and/or measurement of temperature.

• Combined screening of airline passengers on exit from an 

affected area and on arrival elsewhere has been modelled to 

miss up to 50% of cases of COVID-19; Symptom-based 

screening processes have been reported to be ineffective  

particularly those with no symptoms during the incubation 

period.

• Drive-through screening the entire process includes

registration and questionnaire, examination, specimen

collection, and instructions on what to do after. This method

has the advantage of increased testing capacity and prevention

of cross-infection between testees in the waiting space.

Screening



• Enforced quarantine is being used to isolate easily identifiable cohorts of people at potential risk of
recent exposure (e.g., groups evacuated by airplane from affected areas, people returning to their
home countries before border closures, or groups on cruise ships with infected people on board).

• The psychosocial effects of enforced quarantine may have long-lasting repercussions

Quarantine



• WHO does not currently recommend wearing a mask in community settings unless the person is 
unwell or is caring for someone who is sick. Individuals with fever and/or respiratory symptoms are 
advised to wear a mask and seek medical care as soon as possible.
WHO is currently reviewing this advice.

• CDC recommends that homemade cloth face coverings can be worn in public settings where social 
distancing measures are difficult to maintain ,especially in areas  with significant community 
transmission.

• Mask alone is insufficient to provide adequate protection It is important to wash your hands with 
soap and water (or an alcohol-based sanitiser) prior to putting on a face mask. Used masks should be 
disposed of properly

Face mask



• There is currently no vaccine available.

• More than 70 Vaccines are in development, but it may take at least 12 months before one is

available.

• An mRNA vaccine (mRNA-1273) started the trial in humans on 16 March 2020.

• Clinical trials in humans have also started on an experimental adenoviral vector vaccine in China.

Vaccine



• Case definitions.

• Clinical presentation.

• Investigations

• Clinical classification

Diagnostic criteria



Suspect case

A. Patients with acute respiratory illness (i.e., fever and at least one sign/symptom of respiratory

disease such as cough or shortness of breath) AND a history of travel to or residence in a location

reporting community transmission of COVID-19 during the 14 days prior to symptom onset;

OR 

B. Patients with any acute respiratory illness AND having been in contact with a confirmed or

probable COVID-19 case in the last 14 days prior to symptom onset;

OR 

C. Patients with severe acute respiratory illness (i.e., fever and at least one sign/symptom of

respiratory disease such as cough or shortness of breath) AND requiring hospitalization AND in the

absence of an alternative diagnosis that fully explains the clinical presentation.

Case definition - WHO



Probable case

A. Suspect case for whom testing for the COVID-19 virus is inconclusive (inconclusive being the result

of the test reported by the laboratory);

OR

B. Suspect case for whom testing could not be performed for any reason.

Confirmed case 30

Patients with laboratory confirmation of COVID-19 infection, irrespective of clinical signs and symptoms.

Case definition - WHO



• Face-to-face contact with a probable or confirmed case within

1 metre (3 feet) and for more than 15 minutes

• Direct physical contact with a probable or confirmed case

• Direct care for a patient with probable or confirmed COVID-

19 disease without using proper personal protective

equipment

• Other situations as indicated by local risk assessments.

Definition of contact  - WHO

Note: for confirmed asymptomatic cases, the period of contact is measured as the 2 days before through 

the 14 days after the date on which the sample was taken that led to confirmation. 

A contact is a person who experienced any one of the following exposures during the 2 days before and 

the 14 days after the onset of symptoms of a probable or confirmed case:



Approximately 80% of patients present with mild illness, 14%

present with severe illness, and 5% present with critical illness.

Approximately 90% of patients present with more than one

symptom, and 15% of patients present with fever, cough, and

dyspnea.

Mild illness is defined as patients with an uncomplicated upper

respiratory tract infection with non-specific symptoms such as

fever, cough (with or without sputum production), fatigue,

anorexia, malaise, myalgia, sore throat, dyspnea, nasal

congestion, or headache. Older patients and/or those with

comorbidities may present with mild symptoms but have a high

risk of deterioration.

The most common diagnosis in patients with severe COVID-19

is severe pneumonia. Severe illness is associated with older age

and the presence of underlying health conditions.

Clinical presentation



Clinical presentation- Symptoms

Most common Less common 

• Fever  (83% - 98%)

• Cough (57% - 82%)

• Dyspnoea (18% - 55%)

• Myalgia (11% - 44%)

• Fatigue (29% - 69%)

• Anosmia/dysgeusia (53% of hospitalised patients)  

• Anorexia

• Sputum production

• Conjunctivitis

• Sore throat

• Confusion

• Dizziness

• Headache 

• Rhinorrhoea

• Chest pain

• Haemoptysis 

• Diarrhoea 

• Nausea/vomiting 

• Abdominal pain 

• Cutaneous manifestations



Investigations

• Molecular test

• Laboratory

• Radiology



Molecular Test

• Molecular testing is required to confirm the diagnosis.

• Diagnostic tests should be performed according to guidance issued by local health authorities and 

should adhere to appropriate biosafety practices

• Decisions about who to test should be based on clinical and epidemiological factors. 

• WHO recommends prioritizing people with a likelihood of infection. 

• Consider testing asymptomatic or mildly symptomatic contacts of confirmed COVID-19 case



Molecular Test

• Perform a nucleic acid amplification test, such as real-time reverse-

transcription polymerase chain reaction (RT-PCR), for SARS-CoV-2 

in appropriate patients with suspected infection, with confirmation by 

nucleic acid sequencing when necessary.

• One or more negative results do not rule out the possibility of 

infection. 

• If a negative result is obtained from a patient with a high index of 

suspicion for COVID-19, additional specimens should be collected 

and tested, especially if only upper respiratory tract specimens were 

collected initially.

• Guidelines recommend that two consecutive negative tests (at least 

one day apart) are required to exclude COVID-19



Serological Test

• Assays are in development.

• Early data indicate continuous high levels of immunoglobulin M (IgM) during the early/acute phase of 

infection, with IgM lasting more than 1 month (indicating prolonged virus replication in infected 

patients).

• IgG responded later than IgM

• Rapid antibody detection kits have been approved in Europe and the US for the qualitative detection of 

SARS-CoV-2 IgG/IgM antibodies in serum, plasma, or whole blood, and will be available soon



Laboratory

Test Results

FBC Leukopenia; Lymphopenia; Leukocytosis

Coagulation screen Elevated D-dimer; prolonged prothrombin time

Comprehensive metabolic panel Elevated liver transaminases; decreased albumin; renal 

impairment

Serum procalcitonin 

Serum C-reactive protein

Serum lactate dehydrogenase 

Serum creatine kinase serum troponin level 

May be elevated

Blood and sputum cultures Negative for bacterial infection



Radiology

Test Results

Chest x-ray Unilateral lung infiltrates (25%), and bilateral lung infiltrates (75%)

Computed tomography (CT) chest Typical features: multiple bilateral lobular and subsegmental areas of 

ground-glass opacity or consolidation (usually peripheral or posterior, 

mainly in the lower lobes, less frequently in right lower lobe), crazy-paving 

pattern, air bronchograms, reverse halo/perilobular pattern.

Atypical features: interlobular or septal thickening (smooth or irregular), 

thickening of the adjacent pleura, subpleural involvement, pleural effusion, 

pericardial effusion, bronchiectasis, cavitation, pneumothorax, lymphaden

opathy, round cystic changes

Lung ultrasound B-lines, white lung, pleural line thickening, and consolidations with air 

bronchograms



Clinical Classification

Confirmed case:

• Mild illness

• Pneumonia

• Severe pneumonia



Mild illness

• Patients with uncomplicated upper respiratory 

tract viral infection may have non-specific 

symptoms such as fever, fatigue, cough (with or 

without sputum production), anorexia, malaise, 

muscle pain, sore throat, dyspnoea, nasal 

congestion, or headache. Rarely, patients may 

also present with diarrhoea, nausea, and 

vomiting.

• Older and/or immunosuppressed patients may 

present with atypical symptoms. 

• Symptoms due to physiological adaptations of 

pregnancy or adverse pregnancy events (e.g., 

dyspnoea, fever, gastrointestinal symptoms, 

fatigue) may overlap with COVID-19 symptoms



Pneumonia

• Adults: pneumonia with no signs of severe 

pneumonia and no need for supplemental 

oxygen.

• Children: pneumonia with cough or difficulty 

breathing plus fast breathing (i.e., <2 months of 

age: ≥60 breaths/minute; 2-11 months of age: 

≥50 breaths/minute; 1-5 years of age: ≥40 

breaths/minute) and no signs of severe 

pneumonia



Severe pneumonia in adults and adolescents

Fever or suspected respiratory infection plus one of the following:

• Respiratory rate >30 breaths/minute

• Severe respiratory distress

• SpO₂ ≤93% on room air.



Severe pneumonia in children

Cough or difficulty breathing plus at least one of the

following:

• Central cyanosis or SpO₂ <90%

• Severe respiratory distress (e.g., grunting, very

severe chest indrawing)

• Signs of pneumonia with a general danger sign

(i.e., inability to breastfeed or drink, lethargy or

unconsciousness, or convulsions).

Other signs of pneumonia may be present in children

including chest indrawing or fast breathing (i.e., <2

months of age: ≥60 breaths/minute; 2-11 months of age:

≥50 breaths/minute; 1-5 years of age: ≥40 breaths/minute.



Treatment

• Principle of treatment

• Supportive care

• Antimicrobials

• Experimental Therapies



Principles of treatment

mild illness with no risk factors severe illness;

mild illness with risk factors

1st isolation in non-traditional facility or at home

plus monitoring 

plus supportive care 

adjunct antipyretic 

adjunct antitussive

1st hospital admission

plus infection prevention and control procedures 

plus treatment and care planning 

plus monitoring 

adjunct supportive care 

adjunct empirical antimicrobials 

adjunct antipyretic 

adjunct antitussive 

adjunct advanced oxygen/ventilatory support 

adjunct tailor management to comorbidities 

adjunct experimental therapies

BMJ Best Practice -Coronavirus disease 2019 (COVID-19) – update 07 April 2020  



Supportive Therapy

• Fluids: 

manage fluids conservatively in adults and children with severe acute respiratory infection when there 

is no evidence of shock as aggressive fluid resuscitation may worsen oxygenation.

• Oxygen and airway management: 

Target SpO₂: 93%-96% for patients without chronic pulmonary 

disease and at 88%-92% for patients with chronic type II 

respiratory failure. The (HFNC) oxygen therapy is recommended 

for patients with the following conditions: SpO2 < 93% or 

respiratory rate > 25 times per min at bed; or remarkable 

progression on X-ray / CAT scan imaging. Tracheal intubation 

should be performed as early as possible for patients with an 

oxygenation index less than 150 mmHg, worsening symptoms 

of respiratory distress or multiple organ dysfunction within 1-2 

hours after high-flow (60 L/min) and high-concentration (> 60%) 

HFNC oxygen therapy



Antimicrobials

• Start empirical antimicrobials to cover other potential 

bacterial pathogens that may cause respiratory infection 

according to local protocols. 

• Give within 1 hour of initial patient assessment for 

patients with suspected sepsis. 

• Choice of empirical antimicrobials should be based on 

the clinical diagnosis, and local epidemiology and 

susceptibility data. 

• De-escalate empirical therapy based on microbiology 

results and clinical judgement



Experimental: Chloroquine and hydroxychloroquine

• Oral drugs

• Both drugs have in vitro activity against SARS-CoV-2, with hydroxychloroquine having relatively 

higher potency

• Trials for prevention and post-exposure prophylaxis in the healthcare setting

• Small randomized controlled trial found that hydroxychloroquine (with or without azithromycin) was 

efficient in reducing viral nasopharyngeal carriage of SARS-CoV-2 in 3 to 6 days in most patient

• Both drugs must be used with caution in patients with pre-existing cardiovascular disease due to the 

risk of arrhythmias

• Both drugs should only be used in the context of clinical trials or emergency-use programs.

• There is currently no strong evidence of efficacy of hydroxychloroquine or chloroquine in the 

treatment or prevention of COVID-19



Experimental: Remdesivir

• Intravenous nucleoside analogue with broad antiviral 

activity

• In vitro activity against SARS-CoV-2

• It appears to be safe to use in pregnancy

• EMA has published recommendations on 

compassionate use

• One trial of patients treated with remdesivir on a 

compassionate-use basis indicated that approximately 

two-thirds of patients showed signs of clinical 

improvement (68% of patients had an improvement in 

oxygen support requirements); however, the study had 

no control arm and the majority of patients reported 

adverse effects



Experimental: Lopinavir/ritonavir

• Oral antiretroviral protease inhibitor

• One small case series found that evidence of clinical benefit with 

lopinavir/ritonavir was equivocal 

• Randomized controlled trial of approximately 200 patients in 

China found that treatment with lopinavir/ritonavir was not 

beneficial compared with standard care alone (primary outcome 

was time to improvement) in hospitalized patients with severe 

COVID-19 

• Considered safe in pregnancy

• There is currently no strong evidence of efficacy of 

lopinavir/ritonavir in the treatment or prevention of COVID-19



Experimental: Convalescent plasma

• A small preliminary case series of 5 critically ill patients 

reported clinical improvement after treatment with 

convalescent plasma

• Another study of 10 patients with severe illness in China 

noted symptomatic improvement within 3 days. Viral 

load was undetectable within 7 days in 70% of patients. 

No serious adverse reactions were noted 

• FDA is facilitating access to COVID-19 convalescent 

plasma for use in patients with serious or immediately 

life-threatening COVID-19 infections through the 

process of single patient emergency investigational new 

drug applications and has issued guidance for its use.



Experimental: others

Stem cell therapy

Clinical trials. It is thought that mesenchymal stem cells can reduce the pathological changes that occur in the lungs, and 

inhibit the cell-mediated immune inflammatory response

Intravenous immunoglobulin

IVIG is being trialled in some patients with COVID-19; however, there are no data to support this.[] A retrospective study 

of 58 patients with severe COVID-19 found that IVIG, when used as an adjuvant treatment within 48 hours of admission, 

may reduce the use of mechanical ventilation, reduce hospital/intensive care unit stay, and reduce 28-day mortality

Bacille Calmette-Guerin (BCG) vaccine

The BCG vaccine is being trialed in some countries for the prevention of COVID-19, including in healthcare workers. 

However, there is no evidence to support its use, and the WHO does not recommend it for the prevention of COVID-19

Angiotensin-II receptor antagonists

Angiotensin-II receptor antagonists such as losartan are being investigated as a potential treatment because it is thought 

that the angiotensin-converting enzyme-2 (ACE2) receptor is the main binding site for the virus. However, some experts 

believe that these drugs may worsen COVID-19 due to overexpression of ACE2 in people taking these drugs.

https://bestpractice.bmj.com/topics/en-gb/3000168/emergingtxs#referencePop20
https://bestpractice.bmj.com/topics/en-gb/3000168/emergingtxs#referencePop322


Online resources

https://www.who.int/health-topics/coronavirus

https://www.cdc.gov/coronavirus/2019-nCoV/hcp/index.html

https://www.bmj.com/coronavirus

https://www.ecdc.europa.eu/en/coronavirus


