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The case definitions forsurveillance currently provided by wHo are as follows:

l. A person with SARI, with history of fever and cough requiring admission to
hospital, with no other etiology that firlly explains the clinical presentation (clinicians
should also be alert to the possibility of atypical presentations in patients who are
immune compromised);

AND any of the following

a' A history of travel to Wuhan, Hubei Province China in the 14 days prior to
symptom onset.

b. the disease occurs in a health care worker who has been working in an
environment

where patients with severe acute respiratory infections are being cared for,
without regard to pla'e of residence or history of travel;

c' the person develops an unusual or unexpected clinical course, especially
sudden

deterioration despite appropriate treatment, without regard to place of residence

or history of travel, even if another etiology has been identified that fullv
explains the clinical presentation.

2' Individuals with acute respiratory illness of any degree of severity who, within 14

days before onset of illness, had any of the following expos'res:

a. close physical contact with a confirmed case of nCoV infection. while that
patient was symptomatic;

b. a healthqare facility in a country where hospital associated nCoV infections
have been reported;

c' direct contact with animals (if animal source is identified) in countries where
the nCoV is known to be circulating in animal populations or where human
infections have occurred as a result of presumed zoonotic transmission*.

* To be added once/if animar source is identified as a source of infecrion
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1
1.1 Name of the Hospital Comments
1.2 Address
1.3 Contact No.
1.4 Name of Director/ Med Supdt.

Contact Number
1.4 Name of Second in Command 

Contact Number
1.5 Total Number of Beds in the Hospital

2 Hospital Plan
2.1 Hospital Disaster Plan/ Manual Yes No

2.1.1 The Manual has provided for surge 
capacity to manage an outbreak of 
Emerging diseases (EVD)

2.2 Hospital Committee/ Adhoc Group 
to support technical decision making

Yes No

3 Isolation Facility
3.1 Location within the hospital (Away 

from main crown, ground floor, level 
etc)

3.2 No of beds available
3.1 No. of beds available as single 

isolation rooms with washroom 
facility.

3.2 By use of Exhaust fans (direction 
must outside & not towards 
dormitory /patient waiting area)

Yes No

3.3 Ante room / changing room 
attached to the isolation facility

Yes No

3.4 Separate entry to the isolation 
facility 

Yes No

4 Infection prevention and 
control; practices

4.1 Hand washing Facility Yes No
4.2 Hand sanitizer Yes No
4.3 Availability of 24 X 7 Water & 

Generator Back up
Yes No

4.4 Availability of Sodium Hypochlorite 
in different strengths.

Yes No

4.5 Facilities for disposable of sharps, 
and other consumable wastes as per 
bio medical waste management 
rules.

Yes No

4.6 Disposable bags available at the ante 
rooms for bio medical hazard

Yes No

Hospital Preparedness for n- Corona Virus Disease  
Hospital Assessment Checklist

Generic Hospital Information



4.7 Decontamination of infectious waste 
done prior to disposal throught 
identifiedwaste management 
agency.

Yes No

4.8 Frequency of Disinfection of floors, 
door knobs, bed railings etc.

4.9 Hospital infection Control 
Committee exists

Yes No

4.10 Frequency  of meeting & last date 
when the committee met

4.11 Infection Control Protocols available Yes No

4.12 Hospital workers knowledgeable 
about hand hygiene, cough 
Etiquettes, distancing measures Use 
of PPE

4.13 Laid down protocol for limiting entry 
of visitors

Yes No

5 ICU/ Critical care (AC)
5.1 Number of intensive care beds 

available and earmarked for 
nCorona virus disease

5.2 ICU beds available within the 
nCorona virus disease isoaltion 
facility

Yes No

5.3 Mede of Oxygen availability 
Cylinders/ Central supply with 
Generator backup

5.4 Consumables: masks, respirators, ET 
tubes, etc for managing critical 
patient available.

Yes No

5.5 Ventilators, Monitors, Pulse, Dialysis 
machine, Oxymeters, Nebulizers, 
Syringe infusion pumps etc for 
managing, ECG machine critical 
patient available

Yes No

5.6 Specialists/ Physicians trained in 
critical care/ intensive care/ 
respiratory  medicine to manage 
cases

Yes No

5.7 Standard case management protocol 
available

Yes No

5.8 Availability of dedicated doctor, 
nurses and support staff for ncorona 
cases

5.9 Training  on Donning and Doffing of 
PPE to ICU staff.

6 Laboratory



6.1 Laboratory with in the hospital has 
the required facilities to handle 
nasopharyngeal 
swab/oropharyngeal swab/ 
blood/serum/ bronchoalveolar 
lavage / tracheal or nasopharyngeal  
aspirate/ nasal swab/ sputum

Yes No

6.2 Sample collection kits available for 
collection, labeling and 
transportation

Yes No

6.3 Vaccine carriers available Yes No
6.4 Refrigerator available for storing 

samples at 2-8 degree C
Yes No

6.5 Trained personal available for taking  
samples

Yes No

6.6 Identified laboratory personal aware 
of the lab where samples are to be 
sent and the contact details of the 
lab.

Yes No

7 PPE
7.1 Personal Protective equipment 

available
Yes No

7.1.1 Stock available (In absolute 
numbers)

7.1.2 The Personal protective kit has an 
outer impermeable gown

Yes No

7.3 3 layered surgical mask (quantity)

7.4 N 95 Respirator (quantity)
7.5 Surgical gloves (quantity)
7.6 Rubber gloves (quantity) 
7.7 Gum boots (quantity)
7.8 Availability of NIV guidelines for 

sample collection and transportation
Yes No

8 Communication
8.1 Important contact numbers listed Yes No

8.2 Networking with the attached 
Airports

Yes No

9 Training
9.1 Hospital staff trained on nCorona 

virus / SARS/ H1N1/ MERS-COV 
Disease

10 Ambulance
10.1 Dedicated ambulance available for 

shifting of patients, with BLS/ 
Trasport Ventilator

Yes No

10.2 Driver knows how to wear 3 layered 
surgical mask and Gloves

Yes No



10.3 Stretcher Bearers are trained to 
wear personal protective equipment 
and it safe disposal

Yes No

11 Morgue
11.1 Motuary staff trained in handling 

patients and dorning PPE
Yes No

11.2 Availability of body bags Yes No
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Title: Specimen Collection, Packaging and Transport 
Guidelines for 2019 Novel Coronavirus (2019-nCoV) 

SOP number: ICMR-NIV/2019-nCoV/Specimens_01 
Prepared by: Dr. Y.K. Gurav Date: 19/01/2020 
Reviewed by: Dr. V. Potdar Date: 20/01/2020 
Approved by: Dr. P. Abraham        Date: 20/01/2020 

Scope: 
To be used by the Government health authorities/ hospitals/ clinicians/ laboratories planning to collect appropriate 
clinical samples as indicated for diagnosis of 2019-nCoV. 

Purpose: 
This document describes the information for collection, packaging and transport of clinical specimens to Influenza 
group at ICMR-National Institute of Virology (NIV), Pune, Maharashtra for diagnosis of 2019 Novel Coronavirus (2019- 
nCoV) 

Responsibilities: 
• The clinician should decide necessity for collection of clinical specimens for laboratory testing of 2019-nCoV only after 

following the case definition as given by the health authorities, Government of India. 
• Appropriate clinical sample need to be collected by laboratory personnel/ health care worker trained in specimen 

collection in presence of a clinician. 
• By following all biosafety precautions and using personal protective equipment (PPEs), clinical samples need to be 

sent to the designated laboratory (ICMR-NIV, Pune) by following standard triple packaging. 

Selection of patient: 
Any person who presents with Severe Acute Respiratory Illness (SARI) AND any one of the following i.e. a history of 
travel from Wuhan, China in 14 days prior to symptoms onset; disease in healthcare worker working in an 
environment of SARI patients; unusual or unexpected clinical course, especially sudden deterioration despite 
appropriate treatment; should be urgently investigated. Updated case definition need to be followed as per MOHFW, 
Govt of India which is available on the website www.mohfw.gov.in 

Specimen collection details: 

(Adapted from the WHO guidelines on 2019-nCoV): 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

*For transport of samples for viral detection, use VTM (viral transport medium) containing antifungal and antibiotic supplements. Avoid repeated 
freezing and thawing of specimens. 

Specimen labelling and processing: 
• Personal protective equipment (apron, hand gloves, face shield, N95 Masks etc.) need to be used and all 

biosafety precautions should be followed so as to protect individuals and the environment. 
• Proper labelling (name/age/gender/specimen ID) need to be done on specimen container and other details of 

sender (name/address/phone number) on the outer container by mentioning “To be tested for 2019-nCoV” 
• For any queries, the nodal officer from ICMR-NIV Pune (Dr Yogesh K. Gurav, Scientist E) may be contacted (Phone 

020-26006290/ 26006390; Email: gurav.yk@gmail.com/gurav.yk@gov.in) and need to be informed in advance 
before sending specimens to ICMR-NIV, Pune. 

Specimen type 
Collection 
materials 

Transport 
to     

laboratory 

Storage till 
testing 

 
Comment 

Nasopharyngeal and 
oropharyngeal swab 

Dacron or 
polyester flocked 
swabs* 

 
4 °C 

≤5 days: 4 °C 
>5 days: -70 °C 

The nasopharyngeal and oropharyngeal 
swabs should be placed in the same tube to 
increase the viral load. 

Bronchoalveolar 
lavage 

sterile container* 4 °C 
≤48 hours: 4 °C 
>48 hours: –70 °C 

There may be some dilution of pathogen, 
but still a worthwhile specimen 

Tracheal aspirate, 
nasopharyngeal 
aspirate or nasal 
wash 

 
sterile container* 

 
4 °C 

 

≤48 hours: 4 °C 
>48 hours: –70 °C 

 
Not applicable 

Sputum sterile container 4 °C 
≤48 hours: 4 °C 
>48 hours: –70 °C 

Ensure the material is from the lower 
respiratory tract 

Tissue from biopsy 
or autopsy including 
from lung 

sterile container 
with saline 

 

4 °C 
≤24 hours: 4 °C 
>24 hours: –70 °C 

Autopsy sample collection preferably to be 
avoided 

Serum 
(2 samples – 
acute and 
convalescent) 

Serum separator tubes 
(adults: collect 3-5 ml 
whole blood) 

 
4 °C 

≤5 days: 4 °C 
>5 days: –70 °C 

Collect paired samples: 

• acute – first week of illness 
• convalescent – 2 to 3 weeks later 

 

http://www.mohfw.gov.in/
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Requirements for Clinical Samples Collection, Packaging and Transport 
1. Sample vials and Virus 

Transport Medium (VTM) 

 

2. Adsorbent material 
(cotton, tissue paper), 

paraffin, seizer, cello tape 

 

3. A leak-proof secondary container (e.g., 
ziplock pouch, cryobox, 50 mL centrifuge 
tube, plastic container) 

 
4. Hard-frozen Gel Packs 

 

5. A suitable outer container (e.g., thermocol box, ice-box, hard-board box) 
(minimum dimensions: 10 x 10 x 10 cm) 

 
Procedure for Specimen Packaging and Transport 

1. Use PPE while handling 
specimen 

 

2. Seal the neck of the 
sample vials using parafilm 

 

3. Cover the sample vials 
using absorbent material 

 

4. Arrange primary 
container (vial) in 
secondary container 

 
5. Placing the centrifuge tube 

inside a zip-lock pouch 

 

6. Placing the zip-lock pouch 
inside a sturdy plastic 
container and seal the neck 
of the container 

 

Note: Sample vials can 
also be placed inside a 
zip-lock pouch, covered 
in absorbent material 
and secured by heat- 
sealing or rubber bands. 
Then, the zip-lock pouch 
should be placed inside 
another plastic pouch 
and secured 

7. Using a thermocol box as 
an outer container and 
placing the secondary 
container within it, 
surrounded by hard- 
frozen gel packs 

 
7. Using a hard card-board box 

as an outer container and 
placing the secondary 
container and the gel packs 

 
 

8. Placing the completed 
Specimen Referral Form 
(available on www.niv.co.in) 
and request letter inside a 
leak-proof, zip-lock pouch 

 
 

9. Securing the zip-lock 
pouch with the Specimen 
Referral Form on the 
outer container 

 
 

10. Attaching the labels: 
 Senders’ address, contact 

number; Consignee’s 
address /contact number; 

 Biological substance- 
Category B; 

 ‘UN 3373’; Orientation 
label, Handle with care 

 
Documents to accompany: 
1) Packaging list/proforma Invoice 2) Air way bill (for air transport) (to be prepared by sender or shipper) 3) Value 
equivalence document (for road/rail/sea transport) [ Note: 1. A vaccine-carrier/ice-box can also be used as an outer 
container 2. The minimum dimensions of the outer container should be 10 x 10 x 10 cm (length x width x height)] 

Routing of samples: 
• Clinical specimens, official documents and Specimen request forms for testing of 2019-nCoV need to be 

sent to the ICMR-NIV address (The Director, ICMR-National Institute of Virology, 20-A, Dr Ambedkar Road, 
Pune, Maharashtra, Pin: 4110001). 

• For shipment-related queries/information, kindly contact Dr Sumit Bharadwaj (Scientist B, Influenza Group) 
on email: sumitduttbhardwaj@gmail.com, phone 020-26006290/26006390 

 

mailto:sumitduttbhardwaj@gmail.com
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PLEASE REFER THE REVERSE (PAGE 2) FOR CASE DEFINITION CHECKLIST TO BE CONSIDERED FOR SURVEILLANCE AND DIAGNOSIS.  
For any sharing of information or for any query, contact Dr. Yogesh Gurav Scientist E (020-26006290/26006390). 

INSTRUCTIONS:  
• Inform the local / district / state health authorities, especially surveillance officer for further guidance. 
• Seek guidance on requirements for the clinical specimen collection and transport from nodal officer.  
• This form may be filled in and shared with the IDSP and also ICMR-NIV nodal officer in advance.  
PERSON DETAILS  
Name of patient: ..................................................... 
Address: .................................................................. 
City: ......................................................................... 
State: ...................................................................... 

Age:.....Yr.....Month  Gender: Male      Female  

Date of birth: ....../......../......... (dd/mm/yyyy) 
Mobile/phone: __________________________ 
Email: _________________________________ 

EXPOSURE HISTORY (2 WEEKS BEFORE THE ONSET OF SYMPTOMS) 
Recent stay/travel in area (Wuhan, China):Yes         No         If yes, stay/travel duration with date 
History of visit to wet/seafood market:        Yes          No             From:..../....../..........   to:...../......./........                                                             
Close contact with confirmed case               Yes          NO        Close contact with animal/birds  Yes / N          
Recent travel to any other country                 Yes         NO        Travel place: ....................................... 
Health care worker working in hospital involved in managing patients  YES / NO, __________________ 
Hospitalization date: ......./......../.........                               Discharge date: ....../......../......... 
CLINICAL SYMPTOMS AND SIGNS 
Date of onset of symptoms: ...../......../......... First symptom: .................................... 
Symptoms               Yes   No    Symptoms      Yes  No       Symptoms     Yes  No   Symptoms        Yes      No                                                             
Fever (<7 days)                         Cough                                   Diarrhoea                       Abdominal pain 
History of fever                        Breathlessness                    Nausea                           Vomiting  
(< 7 days)                                   Sore throat                           Body-ache                      Haemoptysis 
Chest pain                                  Sputum                                 Nasal discharge                     
Signs                         Yes   No    Sign                    Yes  No       Sign                 Yes  No  
Wheeze                                       Stridor                                  Lower chest indrawing       
Nasal flaring                               Crepitation                          Accesary muscle use                          
UNDERLYING MEDICAL CONDITIONS 
Condition                Yes   No     Condition         Yes  No       Condition         Yes  No    Condition        Yes    No                                                             
COPD                                            Bronchitis                             Diabetes                           Hypertension 
Chronic renal disease Malignancy                           Heart disease                  Asthma                                
IMMUNOCOMPROMISED CONDITION: YES / NO _________________  Other: …….................................... 
HOSPITALIZATION, TREATMENT AND INVESTIGATION 
HOSPITALIZATION date: ....../......../.......                              DIAGNOSIS: _____________________________ 
DIFFERENTIAL DIAGNOSIS: _______________________ ETIOLOGY IDENTIFIED: ____________________ 
ATYPICAL PRESENTATION: YES / NO _______________  UNUSUAL / UNEXPECTED COURSE: YES / NO 
Outcome: Discharge / Death / ____________________   OUTCOME date:                   ....../......../..... 
Treatment               Yes   No    Treatment          Yes  No     Treatment         Yes  No     Treatment    Yes      No                                                             
Antibiotics                                   Ventilation                           Antivirals                             Steroids 
Oxygen  CPAP                                      Bronchodilators                  Other:..........................                                
Investigation findings: Haematocrit: ................................   Hb: ...........  WBC (leukocyte count): .................. 
Differential Leukocyte count: Lymphocytes (%): .............  Monocytes (%): .................. Neutrophils (%):....... 
Basophils (%): ................ Eosinophil (%): ............... Platelet (Thrombocyte) count: ................... ESR: ............ 
Investigation details:   Chest X ray: Yes       No        , If yes (findings): ............................................................. 
Blood culture findings (If any): ........................................................................................................................ 
Other investigation details: ............................................................................................................................. 
SPECIMEN INFORMATION FROM REFERRING AGENCY 
Specimen type Collection date Label FOR* 

ICMR-
NIV 
 

Specimen ID Test performed Result 
1.      
2.      

Name of Doctor: ...................................................   Hospital Name/address: ................................................. 
Phone/mobile number: ........................................   Signature and date: ........................................................ 
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PLEASE REFER THE REVERSE (PAGE 2) FOR CASE DEFINITION CHECKLIST TO BE CONSIDERED FOR SURVEILLANCE AND DIAGNOSIS.  
For any sharing of information or for any query, contact Dr. Yogesh Gurav Scientist E (020-26006290/26006390). 

 
CASE DEFINITION 

 
1. Severe Acute Respiratory Illness (SARI), with  
 

• history of fever        YES / NO 
• cough          YES / NO 
• requiring admission to hospital      YES / NO 

WITH 
• no other etiology explains the clinical presentation   YES / NO 

  (clinicians should also be alert to the possibility of  
  atypical presentations in patients who are immunocompromised); 
AND  

 any of the following 
• A history of travel to Wuhan, Hubei Province China  

       in the 14 days prior to symptom onset.    YES / NO 
• the disease occurs in a health care worker  

  who has been working in an environment where patients with  
  severe acute respiratory infections are being cared for, without 
  regard to place of residence or history of travel   YES / NO 

• the person develops an unusual or unexpected clinical course, 
especially sudden deterioration despite appropriate treatment, 
without regard to place of residence or history of travel, even if 
another etiology has been identified that fully explains the clinical 
presentation.          YES /NO 

 
2. Individuals with acute respiratory illness of any degree of severity who,  
    within 14 days before onset of illness, had any of the following exposures: 
 

• close physical contact with a confirmed case of nCoV infection, while 
that patient was symptomatic;     YES / NO 

• a healthcare facility in a country where hospital associated nCoV 
infections have been reported;     YES / NO 

• direct contact with animals (if animal source is identified) in 
countries where the nCoV is known to be circulating in animal 
populations or where human infections have occurred as a result of 
presumed zoonotic transmission*.    YES / NO 

 
* To be added once/if animal source is identified as a source of infection 



 

  1  

   

 Surveillance case definitions for human infection with 
novel coronavirus (nCoV) 

 

 Interim guidance v2 
15 January 2020 

WHO/2019-nCoV/Surveillance/v2020.2  
 

    

 

This document summarizes WHO recommendations for 

surveillance of the novel coronavirus (nCoV) recently 

identified in Wuhan, China (2019-nCoV). WHO will update 

these recommendations as new information becomes available 

on the situation.   

This interim guidance was adapted from WHO’s guidance 

materials published for Middle East Respiratory coronavirus 

(MERS-CoV) and will be updated regularly.  

 

Surveillance 

Objectives of surveillance 

The primary objectives of surveillance are to: 

1. Detect cases/clusters of nCoV infection and any evidence 

of amplified or sustained human-to-human transmission; 

2. Determine risk factors and the geographic risk area for 

infection with the virus. 

Additional clinical and epidemiological investigations are 

needed to: 

1. Determine key clinical characteristics of the illness, such 

as incubation period, spectrum of disease, and the clinical 

course of the disease. 

2. Determine key epidemiological characteristics of nCoV 

infection, such as exposures that result in infection, risk 

factors, secondary attack rates, and modes of 

transmission. 

 

The following people should be investigated and 
tested for nCoV infection 

Case definitions for surveillance 

3. Severe acute respiratory infection (SARI) in a person, with 

history of fever and cough requiring admission to hospital, 

with no other etiology that fully explains the clinical 

presentation1 (clinicians should also be alert to the 

possibility of atypical presentations in patients who are 

immunocompromised); 

 

AND any of the following: 

                                                           
1 Testing should be according to local guidance for management of 
community‐acquired pneumonia. Examples of other etiologies include 
Streptococcus pneumoniae, Haemophilus influenzae type B, Legionella 
pneumophila, other recognized primary bacterial pneumonias, influenza 
viruses, and respiratory syncytial virus. 
2Close contact’ is defined as: 
- Health care associated exposure, including providing direct care for 

nCoV patients, working with health care workers infected with nCoV, 

 

a. a history of travel to or a person who lived in Wuhan, 

Hubei Province China in the 14 days prior to symptom 

onset; or 

b. the disease occurs in a health care worker who has been 

working in an environment where patients with severe 

acute respiratory infections are being cared for, without 

regard to place of residence or history of travel. 

 

2. The person develops an unusual or unexpected clinical 

course, especially sudden deterioration despite appropriate 

treatment, without regard to place of residence or history 

of travel, even if another etiology has been identified that 

fully explains the clinical presentation. 

 

3. A person with acute respiratory illness of any degree of 

severity who, within 14 days before onset of illness, had 

any of the following exposures:  

a. close physical contact2 with a confirmed case of nCoV 

infection; or 

b. a healthcare facility in a country where hospital-

associated nCoV infections have been reported; or 

c. visiting or working in a live animal market in Wuhan, 

China 

d. [direct contact with animals (if animal source is 

identified) in countries where the nCoV is known to be 

circulating in animal populations or where human 

infections have occurred as a result of presumed 

zoonotic transmission.]3 
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visiting patients or staying in the same close environment of a nCoV 
patient. 

- Working together in close proximity or sharing the same classroom 
environment with a with nCoV patient 

- Traveling together with nCoV patient in any kind of conveyance 
- Living in the same household as a nCoV patient 
The epidemiological link may have occurred within a 14‐day period before 
or after the onset of illness in the case under consideration. 

3 To be added once/if animal source is identified as a source of infection 
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Background 

This document summarizes WHO’s interim guidance for 

global surveillance of novel coronavirus infection (2019-

nCoV). WHO will continue to update this guidance as 

new information about 2019-nCoV becomes available. 

Updated information about 2019-nCoV can be found here 

along with other guidance documents. 

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

 

Purpose of this document 

This guidance is for global surveillance of 2019-nCoV for 

Members States and is intended to: 

a) help Member States adapt existing surveillance 

mechanisms or implement new surveillance 

mechanisms for 2019-nCoV. 

b) facilitate the reporting of 2019-nCoV cases to WHO 

for the purpose of global surveillance. 

 

Objectives  

The objectives of this global surveillance guidance are to: 

1. Provide a mechanism for all Member States to report 

cases of 2019-nCoV to WHO  

2. Establish the basic epidemiological parameters of 

2019-nCoV infection 

• Person, place, and time of cases 

• Basic clinical presentation (signs and symptoms) 

• Underlying conditions and co-morbidities 

• Patient clinical course, outcome and severity  

• Exposures and travel history 

 

The information obtained for surveillance activities are 

also expected to inform national risk assessment and 

response decision making.  

                                                           
1 clinicians should also be alert to the possibility of atypical presentations 

in patients who are immunocompromised; 
. 
2: Close contact’ is defined as: 

- Health care associated exposure, including providing direct care for nCoV 
patients, working with health care workers infected with novel coronavirus, 
visiting patients or staying in the same close environment as a nCoV 
patient. 

Case definitions for surveillance  

The case definitions are based on the current information 

available and may be revised as new information 

accumulates. Countries may need to adapt case definitions 

depending on their own disease situation. 

Suspect case  

A. Patients with severe acute respiratory infection (fever, 

cough, and requiring admission to hospital), AND with no 

other etiology that fully explains the clinical presentation1 

AND at least one of the following: 

• a history of travel to or residence in the city of Wuhan, 

Hubei Province, China in the 14 days prior to 

symptom onset, or 

• patient is a health care worker who has been working 

in an environment where severe acute respiratory 

infections of unknown etiology are being cared for. 

 

B. Patients with any acute respiratory illness AND at least 

one of the following: 

• close contact2 with a confirmed or probable case of 

2019-nCoV in the 14 days prior to illness onset, or 

• visiting or working in a live animal market in Wuhan, 

Hubei Province, China in the 14 days prior to 

symptom onset, or 

• worked or attended a health care facility in the 14 days 

prior to onset of symptoms where patients with 

hospital-associated 2019-nCov infections have been 

reported. 

Probable case 

Probable case: A suspect case for whom testing for 2019-

nCoV is inconclusive3 or for whom testing was positive 

on a pan-coronavirus assay.  

Confirmed case 

A person with laboratory confirmation of 2019-nCoV 

infection, irrespective of clinical signs and symptoms.  

- Working together in close proximity or sharing the same classroom 
environment with a nCoV patient 

- Traveling together with a nCoV patient in any kind of conveyance 
- Living in the same household as a nCoV patient 

The epidemiological link may have occurred within a 14‐day period before or 
after the onset of illness in the case under consideration. 
3 Inconclusive being the result of the test reported by the laboratory. 

https://www.who.int/health-topics/coronavirus
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Link for lab page: https://www.who.int/health-

topics/coronavirus/laboratory-diagnostics-for-novel-

coronavirus 

 

Recommendations for laboratory testing  

Any suspected case should be tested. However, depending 

on the epidemiological situation and laboratory capacity, 

each country will need to adapt the testing strategy and 

eventually test more broadly to better assess the full 

extent of the circulation of the virus. 

 

Recommendations for specimen collection 

Lower respiratory specimens likely have a higher 

diagnostic value than upper respiratory tract specimens for 

detecting 2019-nCoV infection. WHO recommends that 

lower respiratory specimens such as sputum, endotracheal 

aspirate, or bronchoalveolar lavage be collected for 2019-

nCoV testing, where possible. If patients do not have signs 

or symptoms of lower respiratory tract disease or if 

specimen collection for lower respiratory tract disease is 

clinically indicated but the collection is not possible, upper 

respiratory tract specimens such as a nasopharyngeal 

aspirate or combined nasopharyngeal and oropharyngeal 

swabs should be collected.  

If initial testing is negative in a patient who is strongly 

suspected to have 2019-nCoV infection, the patient should 

be resampled and specimens collected from multiple 

respiratory tract sites (nose, sputum, endotracheal aspirate). 

Additional specimen may be collected such as blood, urine, 

and stool, to monitor the presence of virus of and shedding 

of virus from different body compartments. 

When serological assays become available, WHO 

recommends that a paired acute and convalescent sera for 

antibody detection should also be collected where possible.  

 

Public Health Actions 

Minimum Reporting 

WHO requests that national authorities report probable 

and confirmed cases of novel coronavirus infection 

within 24 hours of identification, by providing the 

minimum data set outlined in the “Interim case reporting 

form for 2019 Novel Coronavirus of confirmed and 

probable cases”, through the National Focal Point and the 

Regional Contact Point for International Health 

Regulations at the appropriate WHO regional office. A 

template for the line listing in Excel format with the data 

dictionary, which suggests the name of the variables and 

their specifications is available.  
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Protocol summary  
 

Household transmission investigation protocol for 2019-novel coronavirus infection 
 

Study population All household contacts of a confirmed 2019-nCoV case 
Potential output and analysis Transmissibility in household settings 

Estimates of: 
• Secondary Infection rate (SIR) among close contacts 

and factors associated with secondary infection 
• Range of clinical presentation, risk factors for 

infection, and the extent and fraction of 
asymptomatic infections 

• Serologic response following confirmed 2019-nCoV 
infection 

Epidemiological modeling parameters: 
• Reproduction numbers: R0 and R 
• Serial intervals specific to household setting 
• Incubation period  
• Infection attack rates 

Study design Prospective study of household contacts of confirmed 2019-
nCoV cases, ideally before widespread community 
transmission occurs 

Study duration At a minimum, enrolled household contacts will complete 
four home visits within 28 days of enrolment/follow-up  

Minimum information and 
specimens to be obtained from 
participants 

Data collection: Epidemiological data including: clinical 
symptoms, exposures, including contact with confirmed 
case. 
Specimens: Respiratory (and other) to diagnose current 
2019-nCoV infection, serum to inform seroepidemiological 
inferences  
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1  Background 
The detection and spread of an emerging respiratory pathogen are accompanied by uncertainty over 
the key epidemiological, clinical and virological characteristics of the novel pathogen and particularly 
its ability to spread in the human population and its virulence (case-severity). This is the case for the 
novel coronavirus (2019-nCoV), first detected in Wuhan city, China in December 2019 (1).  
 
Closed settings, such as the household, have a defined population that do not mix readily with the 
larger surrounding community, and therefore such settings provide a strategic way to track 
emerging respiratory infections and characterize virus transmission patterns because the 
denominator can be well defined. Also, exposure is within the setting, and follow-up of household 
contacts is generally more feasible in this well-defined setting as compared to an undefined one. 
Household setting studies allow us to determine transmission dynamics (reproduction number and 
serial interval) of the virus as well as to understand the clinical spectrum of illness in secondary cases 
(2). Closed settings are also useful to observe chains of transmission in an epidemic as the pool of 
susceptible, exposed individuals is larger. Therefore, in the case of multiple waves of infection 
through the closed setting, unique insight into transmission dynamics can be derived in the early 
epidemic stages.   
 
To date initial surveillance has focused primarily on patients with severe disease, and, as such, the 
full spectrum of the disease, including the extent and fraction of mild or asymptomatic infection that 
do not require medical attention are not clear.  Infections identified in close contacts may potentially 
be generalizable to naturally-acquired infections (in contrast to cases presenting for emergency care 
among which there would be fewer mild cases). Following close contacts with similar levels of 
exposure to infection from primary cases can also permit identification of the asymptomatic 
fraction. Principally, follow-up and testing of respiratory specimens and serum of close contacts can 
provide useful information about newly identified cases, as well as the spectrum of illness and 
frequency (by for example age) of asymptomatic and symptomatic infection. 
 
With the emergency of a novel coronavirus, initial seroprevalence in the population will be low due 
to the virus being new in origin. Therefore, surveillance of antibody seroprevalence in a population 
can allow inferences to be made about the cumulative incidence of infection in the population. 
Household transmission studies also can provide the opportunity to follow-up confirmed cases to 
understand antibody kinetics. 
 
The following protocol has been designed to investigate household transmission of 2019-nCoV in 
any country in which 2019-nCoV infection has been reported and households are exposed. Each 
country may need to tailor some aspects of this protocol to align with public health, laboratory and 
clinical systems, according to capacity, availability of resources and cultural appropriateness. 
However, using a standardized protocol such as the protocol described below, epidemiological 
exposure data and biological samples can be systematically collected and shared rapidly in a format 
that can be easily aggregated, tabulated and analyzed across many different settings globally for 
timely estimates of 2019-nCoV infection severity and attack rates, as well as to inform public health 
responses and policy decisions. This is particularly important in the context of a novel respiratory 
pathogen, such as 2019-nCoV.  
 
Comments for the user’s consideration are provided in purple text throughout the document as the 
user may need to modify methods slightly because of the local context in which this study will be 
carried out. 
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1.1 Objectives 
There are three primary objectives of this household transmission study: 

1. To better understand the extent of transmission within a household by estimating the 
secondary infection rate1 for household contacts at an individual level, and factors 
associated with any variation in the secondary infection risk. 

2. To characterize secondary cases including the range of clinical presentation, risk factors 
for infection, and the extent and fraction of asymptomatic infections. 

3. To characterize serologic response following confirmed 2019-nCoV infection (highly 
encouraged, but optional depending on laboratory capacity and resources) 

 
Household transmission studies provide rich data that can permit evaluation of secondary objectives 
such as, but not limited to: 

1. To estimate the serial interval2  in a household setting. 
2. To estimate incubation period3, duration of infectiousness4 and duration of detected 

shedding5 
3. To characterize duration and severity of 2019-nCoV-associated disease. 
4. Others (context specific/ optional) 

  

                                                        
1 In this context the secondary infection rate (SIR) is a measure of the frequency of new cases of 2019-nCoV 
infection among the household contacts of a primary confirmed case in a defined period of time, as determined 
by a confirmed 2019-nCoV positive lab result. In simple terms: the proportion of household contacts of a 
primary case who subsequently become infected with 2019-nCoV 
2 The serial interval is defined as the period of time from the onset of symptoms in the primary case to the 
onset of symptoms in a contact case. 
3 Incubation period is defined as the period of time between an exposure resulting in infection and the onset of 
clinical symptoms of disease. 
4 The duration of infectiousness is the time which virus is shed and able to be transmitted regardless of clinical 
symptoms 
5 It is currently not known how long detectable 2019-nCoV virus shedding lasts; information from this study 
would help to clarify the duration of shedding among individuals with confirmed infection. 
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2  Study procedures  
 
2.1 Study design 
The household transmission investigation is a case-ascertained prospective study of all identified 
household contacts of a laboratory confirmed 2019-nCoV infection (see 2.2 Study population). It is 
intended to provide rapid and early information on the clinical, epidemiological and virological 
characteristics of 2019-nCoV.  
 
This investigation should be conducted following the identification of a laboratory-confirmed 2019-
nCoV infection in any country. It should also ideally be conducted before widespread community 
transmission occurs. That is, within the early phases of an epidemic following the identification of a 
laboratory confirmed 2019-nCoV infection. 
 
2.2 Study population 
The study population is derived from the identification of any laboratory confirmed 2019-nCoV 
infection. This is distinct from a household cohort study in which a group of disease-free households 
are recruited and then followed over time. Every effort should be made to include all identified 
household contacts of cases of a laboratory confirmed 2019-nCoV infection. 
 
For the purpose of this investigation, primary cases will be identified through surveillance of 
individuals who are diagnosed with laboratory confirmed 2019-nCoV infection. 2019-nCoV case 
definitions for reporting are available on the WHO website, although they are subject to further 
updates as more information becomes available.  
 
COMMENT: All WHO guidance material for 2019-nCoV is available on the WHO website. This 
currently includes case definitions, laboratory guidance, infection prevention and control and travel 
guidance.  
 
For the purpose of this investigation, a household is defined as a group of people (2 or more) living 
in the same residence. In practice, the technical definition may vary due to social, political and 
cultural practices.  
Definitions of a household which may be used (but are not limited to): 

- Two or more people living together in a domestic residence (residential institutions, such as 
boarding schools, dormitories, hostels or prisons will be excluded).  

- A dwelling or group of dwellings with a shared kitchen or common opening onto a shared 
household space. 

 
For the purpose of this investigation, a household contact is defined as a person who has resided in 
the same household as the primary 2019-nCoV case while the case was symptomatic.  
 
COMMENT: For the purposes of comparability between investigations, it is important that whichever 
definition of a household contact is well detailed in any reporting on the investigation. 
 
2.3 Exclusion criteria 
Households may need to be excluded (or not, if it is possible to tease out the transmission dynamics) 
if: 

• Date of onset is the same for more than one family member 
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2.4 Study duration 
The investigation can continue for as long as is determined feasible by the country implementing the 
investigation. However, ideally, enrolled household contacts will complete four home visits within 
28 days of enrolment/follow-up. Specimens, and information on risk factors and symptoms will be 
collected from primary cases and from each of his/her household contacts. The duration of follow-
up may vary depending on further secondary objectives.  
 
Study enrolment could be extended as far as desired, however the most valuable period in order to 
use data for targeted public health action is in the early phases of the epidemic. 
 
2.5 Data collection 
Information on primary cases and their close contacts should be sought through a combination of 
face-to-face or telephone interview of the case (or family members if the case is too ill to be 
interviewed), household members, self-reporting, interview of health care providers and/or review 
of medical records where required. 
 
An investigation questionnaire can be found in Appendix 1 of this document. These forms are not 
exhaustive, but outline the data collection required for insight into the epidemiology of 2019-nCoV 
and may be updated further. This will still need to be adapted based on the local setting, and 
outbreak characteristics. 
 
Once a case of 2019-nCoV infection has been identified and recruited into the investigation, a home 
visit will need to be conducted to identify all eligible household contacts, to collect relevant socio-
demographic and clinical information and to allow molecular confirmation of secondary infections 
and establish baseline antibody status, (or at a minimum to collect serum to test seroprevalence 
once serology capacity is available).  
 
2.6 Follow up of cases and contacts 
For the purposes of this investigation, data and specimens will be collected through home visits from 
cases and contacts on the day of recruitment (Day 1), followed by home visits on day 7, day 14, and 
day 28 if possible.  
 
COMMENT: For surveillance, follow up needs to be more frequent. The specimen collection schedule 
for the household transmission investigation described here, is added on top of normal follow up of 
contacts.  
 
For cases, data will be collected using Form 1a for the first visit, followed by Forms 2, 3 and 4. For 
contacts, data will be collected using Form 1b for the first visit, followed by Forms 2, 3 and 4.  
 
Symptom diaries (template available in Appendix 1 of this protocol) will be provided for all 
household contacts to complete for up to 28 days after the administration of the baseline 
questionnaire, with a minimum of 14 days, to record presence or absence of various signs or 
symptoms. A proxy may fill out the symptom diaries on behalf of those unable to complete the form 
themselves.  
 
Any household contact with clinical symptoms within 14 days of the last exposure/contact with the 
primary case should be considered as a symptomatic contact and so a possible/suspected case, and 
therefore managed as such. 
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The table below provides an overview of the follow-up procedures 
 

 Purpose of form Collecting from whom? When should it be 
collected? 

Confirmed cases 
Form 1a Minimum data reporting 

form 
For confirmed cases As soon as possible after 

laboratory confirmation 
of a case (Day 1) 

Forms 2, 3 and 4 Case follow-up forms For confirmed cases 
(outcomes) 

At home visits (Days 7, 
14 and 28) respectively 

Household contacts 
Form 1b Contact data reporting 

form 
For  households contacts As soon as possible, 

ideally within 24 hours 
after laboratory 
confirmation of the 
primary case (Day 1) 

Forms 2, 3 and 4 Contact follow-up forms For households contacts 
(outcomes) 

At home visits (Days 7, 
14 and 28) respectively 

Symptom diaries Record presence or 
absence of various signs 
or symptoms. 

For confirmed cases (if 
possible) and 
households contacts 

For up to 28 days after 
the administration of 
the baseline 
questionnaire (Form 1b), 
with a minimum of 14 
days 

Confirmed cases and household contacts  
Laboratory results 
report 

Track and summarize all 
laboratory results (and 
methods used) 

For confirmed cases and 
households contacts 

This table will need to be 
filled/ updates to at 
each specimen 
collection time point 
above 
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2.7 Specimen collection 
COMMENT: The following is intended to guide minimum specimen collection from confirmed cases 
and their household contacts. It may be more useful to collect respiratory specimens from study 
participants at a more frequent interval to provide more detailed insight into the duration of 
shedding and the serial interval (not just the symptomatic serial interval).  
 
2.7.1  Confirmed cases 
All baseline respiratory and serum samples (as directed by specimen collection guidance in the 
country) should be collected from confirmed cases, as soon as possible after laboratory 
confirmation. Liaise with the relevant local public health laboratory or the nearest relevant 
laboratory to determine which specimens have already been collected for confirmed cases and if 
they are of sufficient quality and quantity for this investigation. 
 
Follow-up samples (and other samples) may include upper respiratory tract samples, clotted blood, 
but also oral fluid, urine, feces and should be collected at a frequency described in Figure 1. Lower 
respiratory tract samples can also be collected, if feasible but recommended infection prevention 
and control precautions should be in place prior to collection (see 2.9.3  Prevention of 2019-nCoV 
infection in investigation personnel). Appropriate PPE should be worn when specimens are being 
collected from confirmed cases.6  
 
2.7.2  Household contacts 
All baseline upper respiratory specimens (nasopharyngeal/oropharyngeal swab) and serum samples 
should be collected at the initial home visit. Respiratory specimens should be collected for molecular 
testing, as well as serum samples for serology, from all members of the household, regardless of 
symptoms, together with the administration of the baseline questionnaire. At the day 7 and day 14 
visits, respiratory samples (and other relevant specimens) will be collected from all members of the 
household for virologic testing, regardless of symptoms, and at the day 28 visit, serum sample, (and 
other potentially relevant specimens) could be collected from all household contacts – see Figure 1 
 
Paired serological samples from all household contacts allow for confirmation of seroconversion, 
and are useful to confirm the secondary-infection attack rate and the proportion of infections that 
are asymptomatic. They can be taken regardless of symptoms.  
 
Other specimens (as described for confirmed cases) may be collected according to clinical 
presentation, resources and observed patterns of viral shedding (described earlier) and may be 
collected by research staff depending on resources, logistics and training.  
 
2.7.3 Note on serology  
Paired clotted blood samples should be taken for serology and handled and separated correctly by 
the laboratory. Paired serological samples from confirmed cases are needed to aid the development 
of serological testing, to determine an accurate secondary-infection attack rate.  
 
Serum samples should be taken on all 2019-nCoV confirmed cases.  

- An acute baseline clotted blood sample should be taken as soon as possible, and ideally no 
later than 7 days after symptom onset.  

- A follow up (or convalescent) clotted blood sample should be taken: 
o at least 14 days after the baseline sample,  

                                                        
6 Infection prevention and control of epidemic- and pandemic-prone acute respiratory infections in health care 
- WHO Guidelines. Geneva, World Health Organization, 2014. Available at 
http://apps.who.int/iris/bitstream/10665/112656/1/97892 41507134_eng.pdf 
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o OR 28 days after symptom onset if an acute sample couldn’t be taken when the case 
was symptomatic. 

 
 
Figure 1: Timeline of data and specimen collection in the household transmission study 
 

Day since 
recruitment 

0 (±1) … 7 … 14 … 28 

Home visit 
and data 
collection 

       

Respiratory 
sample  

 (optional)  (optional)  (optional) (optional) 

Serum sample 
(dependent 
on country) 

  (optional)  Highly 
encouraged 

  

Other 
specimens (if 
relevant) 

(optional- situation dependent) 

Symptom 
diaries  

 Highly encouraged 

Legend:  
Blue boxes indicate activities which are needed for the study 
Light blue boxes indicate when serum collection (or symptom diaries) is highly encouraged, but not essential according 
to resources and capacity. 
Green boxes indicate where additional specimens could be collected above the minimum specimen requirements of this 
study to increase information available. Please note that this could also include collecting specimens from household 
contacts when they first become symptomatic.  

 

2.8 Specimen transport  
All those involved in collection and transporting specimens should be trained in safe handling 
practices and spill decontamination procedures. or details regarding the transport of samples 
collected and infection control advice, please refer to case management algorithm and laboratory 
guidance in the country or WHO laboratory guidance, available on the WHO website.   
 
For each biological sample collected, the time of collection, the conditions for transportation and the 
time of arrival at the study laboratory will be recorded. Specimens should reach the laboratory as 
soon as possible after collection. If the specimen is not likely to reach the laboratory within 72 hours, 
specimens should be frozen, preferably at -80°C, and shipped on dry ice. It is, however, important to 
avoid repeated freezing and thawing of specimens. The storage of respiratory and serum specimens 
in domestic frost-free freezers should be avoided, owing to their wide temperature fluctuations. 
Serum should be separated from whole blood and can be stored and shipped at 4°C or frozen to -
20°C or lower and shipped on dry ice.  
 
Transport of specimens within national borders should comply with applicable national regulations. 
International transport of specimens should follow applicable international regulations as described 
in the WHO Guidance on Regulations for the Transport of Infectious Substances 2013- 2014. 
 
2.9 Ethical considerations 
Ethical requirements will vary by country. In some countries, this investigation may fall under public 
health surveillance (emergency response) acts and may not require ethical approval from an 
Institutional Review Board. 
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2.9.1 Informed consent 
The purpose of the investigation will be explained to all known contacts of a confirmed 2019-nCoV 
infected patient. Informed consent will be obtained from all cases and contacts willing to participate 
in the investigation before any procedure is performed as part of the investigation by a trained 
member of the investigation team. Consent for children under the legal age of consent will be 
obtained from a parent or legal guardian. Each participant must be informed that participation in the 
investigation is voluntary and that s/he is free to withdraw, without justification, from the 
investigation at any time without consequences and without affecting professional responsibilities.  
 
COMMENT: The age of consent may vary by country. Check the requirements of local, regional or 
national authorities. 
 
Informed consent will seek approval to collect blood, respiratory samples and epidemiological data 
for the intended purpose of this investigation, that samples may be shipped outside of the country 
for additional testing and that samples may be used for future research purposes.  
 
2.9.2 Risks and benefits for subjects 
This investigation poses minimal risk to participants, involving the collection of a small amount of 
blood and respiratory specimens. The direct benefit to the participant is the possibility for early 
detection of 2019-nCoV infection which would allow for appropriate monitoring and treatment. The 
primary benefit of the study is indirect in that data collected will help improve and guide efforts to 
understand transmission of 2019-nCoV and prevent further spread of 2019-nCoV.  
 
2.9.3  Prevention of 2019-nCoV infection in investigation personnel 
All personnel involved in the investigation need to be trained in infection prevention and control 
procedures (standard contact, droplet or airborne precautions, as determined by national or local 
guidelines). These procedures should include proper hand hygiene and the correct use of surgical or 
respiratory face masks, if necessary, not only to minimize their own risk of infection when in close 
contact with 2019-nCoV infected patients, but also to minimize the risk of spread among contacts of 
2019-nCoV infected patients. 
 
WHO technical guidance on infection prevention and control specific to 2019-nCoV can be found on 
the WHO website.  
 
3 Laboratory testing 
 
Laboratory guidance for 2019-nCoV can be found on the WHO website.  
 
Several assays that detect the novel coronaviruses detected in Wuhan, China have been recently 
developed and the protocols or SOPs can also be found on the WHO website.   
 
4 Statistical analyses 
 
4.1 Sample size 
This investigation is intended to be implemented to provide rapid and early information on the 
clinical, epidemiological and virological characteristics of 2019-nCoV. Larger studies will undoubtedly 
permit more robust analysis of potential factors affecting the secondary infection risk, more precise 
estimation of the asymptomatic fraction, and more detailed characterization of serologic responses 
following infection 
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4.2 Epidemiological parameters 
The table below provides an overview of the epidemiological parameters that can be measured as 
part of this investigation 
 

Parameter Definition 
 (in bracket: “simplified” 
expression of it) 

Form and questions 
where to get the data 
to calculate the 
parameters concerned 

Comments, limitations 

Course of disease  A description of the 
distribution of cases by time, 
person and place 

Form 1: Q3, Q4, Q5 
Form 2: Q3 
Form 3,4,5 

*Location will need to 
be supplemented by 
notification data to 
recognize geospatial 
trends 

Symptomatic 
proportion of cases 
(asymptomatic 
fraction) 

The proportion of cases who 
show symptoms or signs of 
2019-nCoV infection  

Form 1: Q6 
Form 2: Q5 
Form 3,4,5 
Form 6  

*The numerators of 
interest are the 
numbers of those 
contacts reporting 
various signs and 
symptoms of infection 
(e.g. fever, cough) and 
the number/proportion 
of those contacts 
reporting no signs or 
symptoms (i.e. the 
asymptomatic fraction); 
the denominator is the 
total number of cases. 

Secondary infection 
rate (also called 
secondary infection 
incidence) 

 A measure of the frequency 
of new cases of 2019-nCoV 
infection among the close 
contacts of confirmed cases 
in a defined period of time 
(The rate of contacts being 
infected. Assessed through 
serological assays on paired 
samples)  

Form 3,4,5 *The numerator will be 
determined as the 
number of household 
contacts with confirmed 
2019-nCoV infection, 
while the denominator 
will be determined as 
the total number of 
household contacts.  
*represents an overall 
risk of infection among 
household contacts for 
a defined time period.  

Clinical presentation The range of clinical 
symptoms in cases and 
contacts.  
(Severity) 

Form 1: Q6 
Form 2: Q5 

*In-hospital clinical 
studies will enhance 
understanding of clinical 
course, severity and risk 
determinants, as well as 
case fatality.  

Serological response 
to infection 

Change in serum level of 
specific antibodies to 2019-
nCoV 
(Increase in titre) 

Form 3,4,5 *This will only be able 
to be calculated with 
the addition of 
laboratory data 
*Will be supplemented 
by findings of clinical 
studies and first few 
outbreak studies to 
confirm that 
seroconversion 



 13 

following an infection is 
anticipated 

Incubation period The time period between 
2019-nCoV exposure and 
the appearance of the first 
sign or symptom of the 
disease 
(from infection to disease) 

Form 6  

Serial interval 
distribution 

The time between onset of 
symptoms in the case to 
onset of symptoms in the 
close contact 

Form 1: Q6 
Form 2: Q5 
Form 3,4,5 
Form 6 

*Will be greatly 
enhanced by 
information from first 
few outbreaks where 
transmission chains may 
be more identifiable 
and prolonged 

Generation time 
distribution 

Time between infection in 
the case and infection in the 
close contact 

Form 3,4,5 *Will be greatly 
enhanced by 
information from first 
few outbreaks where 
transmission chains may 
be more identifiable 
and prolonged 

Population groups 
most at risk 

Determining the groups who 
are most vulnerable to 
2019-nCoV infection (e.g. 
age groups, gender, 
occupation) 

Form 1: Q4, Q5 
Form 2: Q3, Q4 

*May only be an early 
signal, other sources of 
information will need to 
be used to inform 
decision making (line 
listing of cases and 
other clinical case 
series) 
*This may be biased 
from this study, as we 
are recruiting on the 
basis of being detected 
and confirmed to have 
2019-nCoV and 
healthcare seeking 
behaviour may vary 
between population 
groups   

Genomic data   Form 3,4,5 *An alternate means to 
estimate the 
reproduction number 
*May supplement other 
transmission data to 
inform transmission 
parameter estimates, 
although likely to be 
delayed beyond the 
initial public health 
response phase. 

Basic reproduction 
number R0 

A measure of the number of 
infections produced, on 
average, by an infected 
individual in the early stages 
of the epidemic, when 

Form 2: Q5 
Form 3,4,5 
Form 6 

*Can be calculated 
using different 
approaches; identifying 
clusters and cluster size 
(using epi methods and 
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virtually all contacts are 
susceptible.  
(average number of 
infections/disease arising 
from one infection) 
Reminder: Basic 
reproductive ratio (R0) – 
everyone is susceptible and 
there is no control, 
maximum value that R can 
take is equal to the 
transmission potential.  

potentially genetic 
information to identify 
how many secondary 
cases are occurring), 
and using the epidemic 
curve and how steep it 
is 
*R can be calculated 
using multiple sources 
of information incident 
case notifications, 
incident hospitalisation 
by age (as a potentially 
more stable alternative) 
or genomic data, all of 
which will be taken 
together as an estimate 
of transmissibility.  

Reproductive ratio (R) Ever-changing quantity of 
the amount of secondary 
cases produced by a primary 
case across time and space 
(i.e. context-specific) 

Form 2: Q5 
Form 3,4,5 
Form 6 

*Not the main aim of 
household transmission 
studies, but if the study 
is continued and 
transformed into a long-
term “cohort” study we 
may be able to calculate 
it.  
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5 Reporting of findings 
5.1 Reporting 
Any investigation of this nature should include reporting on the following information:  

(1) the number of households, the number of household contacts included; 
(2) the number of PCR-confirmed 2019-nCoV cases among the household contacts; 
(3) the number of symptomatic household contacts;  
(4) the number of household contacts with serologic evidence of 2019-nCoV infection. If 
sample size permits, these numbers should be stratified by age. 

 
It is also important to fully document the study design, including the definition of households and 
household contacts, the approach to ascertainment of primary cases and secondary cases, the 
duration of follow-up, and the laboratory methods used to ensure that data can be pooled to 
increase power in estimating epidemiological parameters.  
 
Ideally, information would be collected in a standardized format according to the questionnaires and 
tools in this generic protocol to assist with data harmonization and comparison of results (see forms 
in Appendix A).  
 
If the data is shared by the implementing organization to WHO or any agency or institution providing 
support for data analysis, data shared will include only the study identification number and not any 
personably identifiable information.  
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Appendices 
 
Appendix A: Sample questionnaires - Household transmission investigation protocol 
for 2019-novel coronavirus (2019-nCoV) infection 
 
Form 1a : Report Form for cases - Day 1 
Form 1b : Report Form for household contacts - Day 1 
 
Form 2: Report Form for cases and household contacts – Day 7 
Form 3: Report Form for cases and household contacts – Day 14 
Form 4: Report Form for cases and household contacts – Day 28 
 
Form 5: Laboratory results 
 
Form 6: Symptom diary 
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Household transmission investigation protocol for 2019-novel coronavirus (2019-nCoV) infection 
Form 1a : Report Form for cases - Day 1 
 

Unique Primary Case ID / Household Number    
 

1. Current Status □ Alive □ Dead 
 
2. Data Collector Information 
Name of data collector  
Data collector Institution  
Data collector telephone number  
Mobile number  
Email  
Form completion date (DD/MM/YYYY) ___/___/___ 

Date of interview with informant (DD/MM/YYYY) ___/___/___ 
 

3.  Interview respondent information (if the persons providing the information is not the primary case) 

First name   
Surname   
Sex □ Male     □ Female      □ Not known 
Date of Birth (DD/MM/YYYY) ___/___/___ 

Relationship to primary case  
Respondent address  

Telephone (mobile) number  
 
4. Primary case Identifier Information  
First name  
Surname  
Sex □ Male     □ Female      □ Not known 
Date of Birth (DD/MM/YYYY) ___/___/___ 

Telephone (mobile) number  
Age (years, months)  
Email 
 

 

National social number/ identifier (if applicable)  

Country of residence  
Nationality  
Ethnicity (optional)  
Responsible Health Centre  
Nursery/School/College if appropriate 
Work/ Stay home etc 

 

 
5. Household information   

Location of household / Address of primary case  
Household size (number of people who usually live in 
the house, this will be varied depending on culture) 

 

Number of rooms in house   
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Number of bedrooms   

Age of each household member  
 
 
 

 
 

 
6a. Primary case symptoms from onset of illness 
Date of first symptom onset* (DD/MM/YYYY) ___/___/___ 

□ Asymptomatic  □ Unknown 
 

Fever (≥38 °C) or history of fever* □ Yes  □ No □ Unknown 
If yes, specify maximum temperature from onset of 
illness:  
      

Date of first health facility visit (including traditional 
care)* (DD/MM/YYYY) 

___/___/___ 
□ NA  □ Unknown 

Total number of visits to health facilities since onset 
of illness  

 

Total number of health facilities visited since onset of 
illness  

□ NA  □ Unknown 
Specify: 

6b. Respiratory symptoms 

Sore throat* 
 

□ Yes  □ No □ Unknown 
If Yes, date (DD/MM/YYYY): ___/___/___ 

Cough* 
 

□ Yes  □ No □ Unknown 
If Yes, date (DD/MM/YYYY): ___/___/___ 

Runny nose* □ Yes  □ No □ Unknown 

Shortness of breath* 
 

□ Yes  □ No □ Unknown 
If Yes, date (DD/MM/YYYY): ___/___/___ 

6c. Other symptoms 
Chills □ Yes  □ No □ Unknown 
Vomiting □ Yes  □ No □ Unknown 
Nausea □ Yes  □ No □ Unknown 
Diarrhoea □ Yes  □ No □ Unknown 
Headache □ Yes  □ No □ Unknown 
Neurological signs 
If Yes, specify 

□ Yes  □ No □ Unknown 

Rash □ Yes  □ No □ Unknown 
Conjunctivitis □ Yes  □ No □ Unknown 
Muscle ache □ Yes  □ No □ Unknown 
Joint ache □ Yes  □ No □ Unknown 
Loss of appetite □ Yes  □ No □ Unknown 
Nose bleed □ Yes  □ No □ Unknown 
Fatigue □ Yes  □ No □ Unknown 
General malaise □ Yes  □ No □ Unknown 
Seizures □ Yes  □ No □ Unknown 
Altered consciousness □ Yes  □ No □ Unknown 
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Other symptoms 
 

□ Yes  □ No □ Unknown 
If yes, specify: 
 

 
7. Primary case pre-existing condition(s) 

Obesity □ Yes  □ No □ Unknown 

Cancer □ Yes  □ No □ Unknown 

Diabetes □ Yes  □ No □ Unknown 

HIV/other immune deficiency □ Yes  □ No □ Unknown 

Heart disease □ Yes  □ No □ Unknown 

Asthma (requiring medication) □ Yes  □ No □ Unknown 

Chronic lung disease (non-asthma) □ Yes  □ No □ Unknown 

Chronic liver disease □ Yes  □ No □ Unknown 

Chronic haematological disorder □ Yes  □ No □ Unknown 

Pregnancy 
 

□ Yes  □ No □ Unknown 
If yes, specify trimester:    
□ First  □ Second □ Third □ NA 
Estimated delivery date (DD/MM/YYYY)  
___/___/___ 
 

Chronic kidney disease □ Yes  □ No □ Unknown 

Chronic neurological impairment/disease □ Yes  □ No □ Unknown 

Organ or bone marrow recipient □ Yes  □ No □ Unknown 

Other pre-existing condition(s) 
 

□ Yes  □ No □ Unknown 
If yes, specify: 

Primary case was vaccinated for influenza in the 12 
months prior to onset of illness 
 

□ Yes  □ No □ Unknown 
If Yes, date of vaccination,  
(DD/MM/YYYY) ___/___/___ 
Country of vaccination:  
 

Primary case was vaccinated with pneumococcal 
vaccine 
If Yes, date (DD/MM/YYYY)  

□ Yes  □ No □ Unknown 
(DD/MM/YYYY) ___/___/___ 

 
 
8. Case specimen collection (Day 1- baseline) 

Date baseline respiratory sample collected 
(DD/MM/YYYY) 

(DD/MM/YYYY) ___/___/___ 
□ NA 

What type of respiratory sample was collected? □ Nasal swab  □ Throat swab □ Nasopharyngeal swab 
□ Others 

Has baseline serum been taken? □ Yes  □ No □ Unknown 
If yes, specify date (DD/MM/YYYY): 

Which laboratory was the specimen sent to?  

Date sent to other laboratory with coronavirus 
expertise (if applicable) (DD/MM/YYYY) 

___/___/___ 

9. Laboratory results reporting 
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Please impute laboratory results once they become available in the “Laboratory results report”  
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Household transmission investigation protocol for 2019-novel coronavirus (2019-nCoV) infection 

Form 1b : Report Form for household contacts - Day 1 
 

Unique Primary Case ID / Household Number    
 

1. Current Status □ Alive □ Dead 
 
2. Data Collector Information 
Name of data collector  
Data collector Institution  
Data collector telephone number  
Mobile number  
Email  
Form completion date (DD/MM/YYYY) (DD/MM/YYYY) ___/___/___ 

Date of interview with informant (DD/MM/YYYY) (DD/MM/YYYY) ___/___/___ 
 
3. Contact Identifier Information  
First name  
Surname  
Sex □ Male     □ Female      □ Not known 
Date of Birth (DD/MM/YYYY) (DD/MM/YYYY) ___/___/___ 

Relation to confirmed case  

Telephone (mobile) number  
Age (years, months)  
Email  
National social number/ identifier (if applicable)  

Country of residence  
Nationality  
Ethnicity (optional)  
Responsible Health Centre  
Nursery/School/College if appropriate 
Work/ Stay home etc 

 

 
4.  Household information   
Location of household / Address of contact if different to address 
of primary case  

 

Date of last contact with the confirmed case (DD/MM/YYYY) (DD/MM/YYYY) ___/___/___ 
Does the contact share a room (or usually does) with the primary 
case? 

□ Yes  □ No □ Unknown 
 

Number of days during the time the case was ill at home that 
were spent in contact with case (refer to household contact 
definition) 

 

Did the contact take care of the case during the time he/she was 
ill at home before hospitalization? 

□ Yes  □ No □ Unknown 
 

Did the contact hug the case during the time he/she was ill at 
home before hospitalization? 

□ Yes  □ No □ Unknown 
 

Did the contact kiss the case during the time he/she was ill at 
home before hospitalization? 

□ Yes  □ No □ Unknown 
 

Did the contact shake hands with the case during the time 
he/she was ill at home before hospitalization? 

□ Yes  □ No □ Unknown 
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Did the contact share a meal with the case during the time 
he/she was ill at home before hospitalization? 

□ Yes  □ No □ Unknown 
 

Did the contact eat from the same plate with hands with the 
case during the time he/she was ill at home before 
hospitalization? 

□ Yes  □ No □ Unknown 
 

Did the contact share a drinking cup/glass with the case during 
the time he/she was ill at home before hospitalization? 

□ Yes  □ No □ Unknown 
 

Did the contact share utensils with the case during the time 
he/she was ill at home before hospitalization? 

□ Yes  □ No □ Unknown 
 

Did the contact sleep in the same room as the case during the 
time he/she was ill at home before hospitalization? 

□ Yes  □ No □ Unknown 
 

Did the contact share a toilet with the case during the time 
he/she was ill at home before hospitalization? 

□ Yes  □ No □ Unknown 
 

 
5a. Contact symptoms  

Has the contact experienced any respiratory symptoms (sore 
throat, cough, running nose, shortness of breath) in the period 
from 10 days before onset in the confirmed case until the 
present? 

□ Yes 
□ No 
 
If no, please skip to next section 5c 

Date of first symptom onset (DD/MM/YYYY) (DD/MM/YYYY)___/___/___ 
□ Asymptomatic  □ Unknown 

Fever (≥38 °C) or history of fever □ Yes  □ No □ Unknown 
If yes, specify maximum temperature:       

5b. Respiratory symptoms 

Sore throat 
 

□ Yes  □ No □ Unknown 
If Yes, date (DD/MM/YYYY): ___/___/___ 

Cough 
 

□ Yes  □ No □ Unknown 
If Yes, date (DD/MM/YYYY): ___/___/___ 

Runny nose □ Yes  □ No □ Unknown 

Shortness of breath 
 

□ Yes  □ No □ Unknown 
If Yes, date (DD/MM/YYYY): ___/___/___ 

5c. Other symptoms 

Chills □ Yes  □ No □ Unknown 
Vomiting □ Yes  □ No □ Unknown 

Nausea □ Yes  □ No □ Unknown 

Diarrhoea* □ Yes  □ No □ Unknown 

Headache* □ Yes  □ No □ Unknown 

Neurological signs* 
If Yes, specify 

□ Yes  □ No □ Unknown 

Rash* □ Yes  □ No □ Unknown 

Conjunctivitis* □ Yes  □ No □ Unknown 

Muscle aches* □ Yes  □ No □ Unknown 

Joint ache □ Yes  □ No □ Unknown 

Loss of appetite □ Yes  □ No □ Unknown 
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Nose bleed □ Yes  □ No □ Unknown 

Fatigue □ Yes  □ No □ Unknown 

General malaise □ Yes  □ No □ Unknown 

Seizures □ Yes  □ No □ Unknown 

Altered consciousness □ Yes  □ No □ Unknown 

Other symptoms* 
 

□ Yes  □ No □ Unknown 
If yes, specify: 

 
6. Contact pre-existing condition(s) 

Obesity □ Yes  □ No □ Unknown 

Cancer □ Yes  □ No □ Unknown 

Diabetes □ Yes  □ No □ Unknown 

HIV/other immune deficiency □ Yes  □ No □ Unknown 

Heart disease □ Yes  □ No □ Unknown 

Asthma (requiring medication) □ Yes  □ No □ Unknown 

Chronic lung disease (non-asthma) □ Yes  □ No □ Unknown 

Chronic liver disease □ Yes  □ No □ Unknown 

Chronic haematological disorder □ Yes  □ No □ Unknown 

Pregnancy 
 

□ Yes  □ No □ Unknown 
If yes, specify trimester:    
□ First  □ Second □ Third □ NA 
Estimated delivery date (DD/MM/YYYY) 
___/___/___ 

Chronic kidney disease □ Yes  □ No □ Unknown 

Chronic neurological impairment/disease □ Yes  □ No □ Unknown 

Organ or bone narrow recipient □ Yes  □ No □ Unknown 

Other pre-existing condition(s) 
 

□ Yes  □ No □ Unknown 
If yes, specify: 

Contact was vaccinated for influenza in the 12 months prior to 
onset of illness in the case 

□ Yes  □ No □ Unknown 
If Yes, date of vaccination 
(DD/MM/YYYY) ___/___/___ 
Country of vaccination: 
 

Contact was vaccinated with pneumococcal vaccine 
If Yes, date (DD/MM/YYYY)  

□ Yes  □ No □ Unknown 
(DD/MM/YYYY) ___/___/___ 
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7. Contact specimen collection (Day 1- baseline) 
Date baseline respiratory sample collected* 
(DD/MM/YYYY) 

(DD/MM/YYYY) ___/___/___ 
□ NA 

What type of respiratory sample was collected? □ Nasal swab  □ Throat swab □ Nasopharyngeal swab 
□ Others 

Has baseline serum been taken? □ Yes  □ No □ Unknown 
If yes, specify date (DD/MM/YYYY): 

Which laboratory was the specimen sent to?  

Date sent to other laboratory with coronavirus 
expertise (if applicable) (DD/MM/YYYY) 

___/___/___ 

8. Laboratory results reporting 
Please impute laboratory results once they become available in the “Laboratory results report” 
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Household transmission investigation protocol for 2019-novel coronavirus (2019-nCoV) infection 
Form 2: Report Form for cases and household contacts – Day 7 
 

10. Respiratory specimen collection (Day 7) 
Unique Primary Case ID / Household number                                        □ NA 

Date of sample collection 
(DD/MM/YYYY) 

(DD/MM/YYYY)___/___/___ 
□ NA 

What type of respiratory specimen was collected? □ Nasal swab  □ Throat swab □ Nasopharyngeal 
swab □ Others 

Who collected the respiratory specimen? □ Study staff/ research nurse  □ Self-collected 

Which laboratory was the specimen sent to?  

Date sent to other laboratory with coronavirus expertise (if 
applicable) (DD/MM/YYYY) 

___/___/___ 
Specify laboratory: 
 

11. Laboratory results reporting 
Please impute laboratory results once they become available in the “Laboratory results report” 

 
12. Outcome (Day 7) 
Outcome □ Alive  □ Died □ NA □ Unknown 

 
If dead, cause: 

Outcome current as of date (DD/MM/YYYY) ___/___/___ 
□ Unknown □ NA 

Hospitalization 
 

□ Yes  □ No □ Unknown 
 
If yes, date of first hospitalization 
___/___/___ 
□ Unknown 
 
If yes, specify reason for hospitalisation: 

 
  



 28 

Household transmission investigation protocol for 2019-novel coronavirus (2019-nCoV) infection 
Form 3: Report Form for cases and household contacts – Day 14 
 

13. Respiratory specimen collection (Day 14) 
Unique Primary Case ID / Household number                                        □ NA 

Date of sample collection 
(DD/MM/YYYY) 

(DD/MM/YYYY) ___/___/___ 
□ NA 

What type of respiratory specimen was collected? □ Nasal swab  □ Throat swab □ Nasopharyngeal 
swab □ Others 

Who collected the respiratory specimen? □ Study staff/ research nurse  □ Self-collected 

Which laboratory was the specimen sent to?  

Date sent to other laboratory with coronavirus expertise (if 
applicable) (DD/MM/YYYY) 

(DD/MM/YYYY) ___/___/___ 
Specify laboratory: 
 

14. Laboratory results reporting 
Please impute laboratory results once they become available in the “Laboratory results report” 

 
15. Outcome (Day 14) 
Outcome □ Alive  □ Died □ NA □ Unknown 

 
If dead, cause: 

Outcome current as of date (DD/MM/YYYY)  ___/___/___ 
□ Unknown □ NA 

Hospitalization 
 

□ Yes  □ No □ Unknown 
 
If yes, date of first hospitalization 
___/___/___ 
□ Unknown 
 
If yes, specify reason for hospitalisation: 
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Household transmission investigation protocol for 2019-novel coronavirus (2019-nCoV) infection 
Form 4: Report Form for cases and household contacts – Day 28 
 

16. Respiratory specimen collection (Day 28) 
Unique Primary Case ID / Household number                                        □ NA 

Date of sample collection 
(DD/MM/YYYY) 

(DD/MM/YYYY)___/___/___ 
□ NA 

What type of respiratory specimen was collected? □ Nasal swab  □ Throat swab □ Nasopharyngeal 
swab □ Others 

Who collected the respiratory specimen? □ Study staff/ research nurse  □ Self-collected 

Which laboratory was the specimen sent to?  

Date sent to other laboratory with coronavirus expertise (if 
applicable) (DD/MM/YYYY) 

(DD/MM/YYYY)___/___/___ 
Specify lab: 
 

17. Laboratory results reporting 
Please impute laboratory results once they become available in the “Laboratory results report” 

 
18. Outcome (Day 28) 
Outcome □ Alive  □ Died □ NA □ Unknown 

 
If dead, cause: 

Outcome current as of date (DD/MM/YYYY) (DD/MM/YYYY) ___/___/___ 
□ Unknown □ NA 

Hospitalization 
 

□ Yes  □ No □ Unknown 
 
If yes, date of first hospitalization 
___/___/___ 
□ Unknown 
 
If yes, specify reason for hospitalisation: 
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Household transmission investigation protocol for 2019-novel coronavirus (2019-nCoV) infection 
Form 5: Laboratory results 
 
This table will need to be completed for every specimen collection at each point in the follow-up, 
depending on the chosen specimen collection schedule.  
 
 

19a. Molecular testing methods and results: 
Lab identification number  
Date sample collected (DD/MM/YYYY) (DD/MM/YYYY)___/___/___ 

 
Date sample received (DD/MM/YYYY) (DD/MM/YYYY)___/___/___ 

 
Type of sample □ Nasal swab  □ Throat swab  

□ Nasopharyngeal swab  
□ Others, specify: 

Type of test □ PCR 
□ Whole genome sequencing 
□ Partial genome sequencing 
□ Other, specify       

Result □ 2019-nCoV  
□ Others, specify: 

Date of result (DD/MM/YYYY) ___/___/___ 
 

Specimen shipped to other laboratory for 
confirmation 

- Date (DD/MM/YYYY) 

□ Yes           □ No 
 
(DD/MM/YYYY)___/___/___ 
 

 
 

19b. Serology testing methods and results: 
Lab identification number  
Date sample collected (DD/MM/YYYY) (DD/MM/YYYY)___/___/___ 

 
Date sample received (DD/MM/YYYY) (DD/MM/YYYY)___/___/___ 

 
Type of sample □ Serum 

□ Others, specify: 
Result (2019-nCoV antibody titres)  
Date of result (DD/MM/YYYY) ___/___/___ 

 
Specimen shipped to other laboratory for 
confirmation 

- Date (DD/MM/YYYY) 

□ Yes           □ No 
 
(DD/MM/YYYY)___/___/___ 
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Household transmission investigation protocol for 2019-novel coronavirus (2019-nCoV) infection 
Form 6: Symptom diary 
 
Each household contact will be asked to record the presence or absence of various signs or 
symptoms each day for up to 28 days after the administration of the baseline questionnaire 
(minimum 14 days). 
With 2019-nCoV, the extent of clinical presentation and spectrum remains unclear, so symptom 
diaries may be broadened to include vomiting, diarrhea, abdominal pain, etc., as relevant and may 
need to be altered to include symptom data for longer than 14 days. 
If no symptoms are experienced, ensure that None is selected in the second column.  
 
Day Symptoms 

No 
symptoms 
(check if 
none 
experienced) 

Fever ≥38°C Sore throat Cough  Runny nose Shortness of 
breath 

Other 
symptoms: 
specify 

0 □ None □ Yes  □ No □ Yes  □ No □ Yes  □ No □ Yes  □ No □ Yes  □ No  

1 □ None □ Yes  □ No □ Yes  □ No □ Yes  □ No □ Yes  □ No □ Yes  □ No  

2 □ None □ Yes  □ No □ Yes  □ No □ Yes  □ No □ Yes  □ No □ Yes  □ No  

3 □ None □ Yes  □ No □ Yes  □ No □ Yes  □ No □ Yes  □ No □ Yes  □ No  

4 □ None □ Yes  □ No □ Yes  □ No □ Yes  □ No □ Yes  □ No □ Yes  □ No  

6 □ None □ Yes  □ No □ Yes  □ No □ Yes  □ No □ Yes  □ No □ Yes  □ No  

7 □ None □ Yes  □ No □ Yes  □ No □ Yes  □ No □ Yes  □ No □ Yes  □ No  

8 □ None □ Yes  □ No □ Yes  □ No □ Yes  □ No □ Yes  □ No □ Yes  □ No  

9 □ None □ Yes  □ No □ Yes  □ No □ Yes  □ No □ Yes  □ No □ Yes  □ No  

10 □ None □ Yes  □ No □ Yes  □ No □ Yes  □ No □ Yes  □ No □ Yes  □ No  

11 □ None □ Yes  □ No □ Yes  □ No □ Yes  □ No □ Yes  □ No □ Yes  □ No  

12 □ None □ Yes  □ No □ Yes  □ No □ Yes  □ No □ Yes  □ No □ Yes  □ No  

13 □ None □ Yes  □ No □ Yes  □ No □ Yes  □ No □ Yes  □ No □ Yes  □ No  

14 □ None □ Yes  □ No □ Yes  □ No □ Yes  □ No □ Yes  □ No □ Yes  □ No  

…        

28 □ None □ Yes  □ No □ Yes  □ No □ Yes  □ No □ Yes  □ No □ Yes  □ No  
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Introduction 
This is the first edition of this document for novel coronavirus, an adaption of WHO Clinical management of severe acute 
respiratory infection when MERS-CoV infection is suspected publication (2019).   

This document is intended for clinicians taking care of hospitalised adult and paediatric patients with severe acute respiratory 
infection (SARI) when 2019-nCoV infection is suspected. It is not meant to replace clinical judgment or specialist consultation 
but rather to strengthen clinical management of these patients and provide to up-to-date guidance.  Best practices for SARI 
including IPC and optimized supportive care for severely ill patients are essential. 

This document is organized into the following sections:  
1. Triage: recognize and sort patients with SARI 
2. Immediate implementation of appropriate infection prevention and control (IPC) measures 
3. Early supportive therapy and monitoring 
4. Collection of specimens for laboratory diagnosis 
5. Management of hypoxemic respiratory failure and acute respiratory distress syndrome (ARDS)  
6. Management of septic shock 
7. Prevention of complications 
8. Specific anti-nCoV treatments  
9. Special considerations for pregnant patients 

 
These symbols are used to flag interventions:  

 Do: the intervention is beneficial (strong recommendation) OR the intervention is a best practice statement 
 Don’t: the intervention is known to be harmful. 
 Consider: the intervention may be beneficial in selected patients (conditional recommendation) OR be careful when 

considering this intervention. 

This document aims to provide clinicians with updated interim guidance on timely, effective, and safe supportive management of 
patients with 2019-nCoV and SARI, particularly those with critical illness.  

The recommendations in this document are derived from WHO publications.1-4 Where WHO guidance is not available, we refer to 
evidence-based guidelines.  Members of a WHO global network of clinicians, and clinicians who have treated SARS, MERS or 
severe influenza patients have reviewed the recommendations (see Acknowledgements). For queries, please email outbreak@who.int 
with ‘2019-nCoV clinical question’ in the subject line. 
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1. Triage: early recognition of patients with SARI associated with 2019-nCoV infection 
 Triage: recognize and sort all patients with SARI at first point of contact with health care system (such as the emergency 

department).  Consider 2019-nCOV as a possible etiology of SARI under certain conditions (see Table 1). Triage patients and start 
emergency treatments based based on disease severity. 
 
Remarks: 2019-nCoV infection may present with mild, moderate, or severe illness; the latter includes severe pneumonia, ARDS, 

sepsis and septic shock.  Early recognition of suspected patients allows for timely initiation of IPC (see Table 2).  Early 
identification of those with severe manifestations (see Table 2) allows for immediate optimized supportive care treatments 
and safe, rapid admission (or referral) to intensive care unit according to institutional or national protocols.  For those with 
mild illness, hospitalization may not be required unless there is concern for rapid deterioration. All patients discharged home 
should be instructed to return to hospital if they develop any worsening of illness. 

 
 
 
Table 1. Definitions of patients with SARI, suspected of 2019-nCoV infection*  
SARI An ARI with history of fever or measured temperature ≥38 C° and cough; onset within the last ~10 days; and requiring 

hospitalization.5 However, the absence of fever does NOT exclude viral infection.6  

Surveillance 
case definitions 
for 2019-nCoV*  

A. Patients with severe acute respiratory infection (fever, cough, and requiring admission to hospital), AND with no other 
etiology that fully explains the clinical presentation1 AND at least one of the following: 

• a history of travel to or residence in the city of Wuhan, Hubei Province, China in the 14 days prior to symptom onset, 
or 

• patient is a health care worker who has been working in an environment where severe acute respiratory infections of 
unknown etiology are being cared for. 

 
B. Patients with any acute respiratory illness AND at least one of the following: 

• close contact2 with a confirmed or probable case of 2019-nCoV in the 14 days prior to illness onset, or 
• visiting or working in a live animal market in Wuhan, Hubei Province, China in the 14 days prior to symptom onset, 

or 
• worked or attended a health care facility in the 14 days prior to onset of symptoms where patients with hospital-

associated 2019-nCov infections have been reported. 

*see https://www.who.int/health-topics/coronavirus for latest case definitions 
1 clinicians should also be alert to the possibility of atypical presentations in patients who are immunocompromised; 
2: Close contact’ is defined as: 
- Health care associated exposure, including providing direct care for nCoV patients, working with health care workers infected with novel coronavirus, 

visiting patients or staying in the same close environment as a nCoV patient. 
- Working together in close proximity or sharing the same classroom environment with a nCoV patient 
- Traveling together with a nCoV patient in any kind of conveyance 
- Living in the same household as a nCoV patient 

The epidemiological link may have occurred within a 14-day period from onset of illness in the case under consideration.  
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Table 2. Clinical syndromes associated with 2019-nCoV infection 
Uncomplicated 
illness 

Patients with uncomplicated upper respiratory tract viral infection, may have non-specific symptoms such as fever, cough, sore 
throat, nasal congestion, malaise, headache, muscle pain or malaise.  The elderly and immunosuppressed may present with 
atypical symptoms.  These patients do not have any signs of dehydration, sepsis or shortness of breath.  

Mild pneumonia  Patient with pneumonia and no signs of severe pneumonia. 
Child with non-severe pneumonia has cough or difficulty breathing + fast breathing: fast breathing (in breaths/min): <2 months, 
≥60; 2–11 months, ≥50; 1–5 years, ≥40 and no signs of severe pneumonia. 

Severe 
pneumonia 

Adolescent or adult: fever or suspected respiratory infection, plus one of respiratory rate >30 breaths/min, severe respiratory 
distress, or SpO2 <90% on room air (adapted from [1]).  
Child with cough or difficulty in 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: inability to breastfeed or 
drink, lethargy or unconsciousness, or convulsions. Other signs of pneumonia may be present: chest indrawing, fast breathing (in 
breaths/min): <2 months, ≥60; 2–11 months, ≥50; 1–5 years, ≥40.2 The diagnosis is clinical; chest imaging can exclude 
complications.  

Acute 
Respiratory 
Distress 
Syndrome7-9 

 

Onset: new or worsening respiratory symptoms within one week of known clinical insult. 
Chest imaging (radiograph, CT scan, or lung ultrasound): bilateral opacities, not fully explained by effusions, lobar or lung 
collapse, or nodules. 
Origin of oedema: respiratory failure not fully explained by cardiac failure or fluid overload. Need objective assessment (e.g. 
echocardiography) to exclude hydrostatic cause of oedema if no risk factor present. 
Oxygenation (adults):  

• Mild ARDS: 200 mmHg < PaO2/FiO2 ≤ 300 mmHg (with PEEP or CPAP ≥5 cmH2O,7 or non-ventilated8) 
• Moderate ARDS: 100 mmHg < PaO2/FiO2 ≤200 mmHg with PEEP ≥5 cmH2O,7 or non-ventilated8) 
• Severe ARDS: PaO2/FiO2 ≤ 100 mmHg with PEEP ≥5 cmH2O,7 or non-ventilated8) 
• When PaO2 is not available, SpO2/FiO2 ≤315 suggests ARDS (including in non-ventilated patients) 

Oxygenation (children; note OI = Oxygenation Index and OSI = Oxygenation Index using SpO2):  
• Bilevel NIV or CPAP ≥5 cmH2O via full face mask: PaO2/FiO2 ≤ 300 mmHg or SpO2/FiO2 ≤264 
• Mild ARDS (invasively ventilated): 4 ≤ OI < 8 or 5 ≤ OSI < 7.5 
• Moderate ARDS (invasively ventilated): 8 ≤ OI < 16 or 7.5 ≤ OSI < 12.3 
• Severe ARDS (invasively ventilated): OI ≥ 16 or OSI ≥ 12.3 

Sepsis10,11 
 

Adults: life-threatening organ dysfunction caused by a dysregulated host response to suspected or proven infection, with organ 
dysfunction*.  Signs of organ dysfunction include: altered mental status, difficult or fast breathing, low oxygen saturation, reduced 
urine output, fast heart rate, weak pulse, cold extremities or low blood pressure, skin mottling, or laboratory evidence of 
coagulopathy, thrombocytopenia, acidosis, high lactate or hyperbilirubinemia.  
Children: suspected or proven infection and ≥2 SIRS criteria, of which one must be abnormal temperature or white blood cell 
count. 

Septic 
shock10,12 

Adults: persisting hypotension despite volume resuscitation, requiring vasopressors to maintain MAP ≥65 mmHg and serum 
lactate level >2 mmol/L.   
Children (based on [12]): any hypotension (SBP <5th centile or >2 SD below normal for age) or 2-3 of the following: altered mental 
state; tachycardia or bradycardia (HR <90 bpm or >160 bpm in infants and HR <70 bpm or >150 bpm in children); prolonged 
capillary refill (>2 sec) or warm vasodilation with bounding pulses; tachypnea; mottled skin or petechial or purpuric rash; increased 
lactate; oliguria; hyperthermia or hypothermia. 

Abbreviations: ARI, acute respiratory infection; BP, blood pressure; bpm, beats/minute; CPAP, continuous positive airway pressure; FiO2, fraction of inspired oxygen; MAP, mean 
arterial pressure; NIV, noninvasive ventilation; OI, Oxygenation Index; OSI, Oxygenation Index using SpO2; PaO2, partial pressure of oxygen; PEEP, positive end-expiratory 
pressure; SBP, systolic blood pressure; SD, standard deviation; SIRS, systemic inflammatory response syndrome; SpO2, oxygen saturation. *If altitude is higher than 1000m, then 
correction factor should be calculated as follows: PaO2/FiO2 x Barometric pressure/760.  

* The SOFA score ranges from 0 to 24 and includes points related to 6 organ systems: respiratory (hypoxemia defined by low PaO2/FiO2), coagulation (low platelets), liver (high 
bilirubin), cardiovascular (hypotension), central nervous system (low level of consciousness defined by Glasgow Coma Scale), and renal (low urine output or high creatinine).  
Sepsis is defined by an increase in the Sequential [Sepsis-related] Organ Failure Assessment (SOFA) score13 of ≥2 points. Assume the baseline score is zero if data are not 
available 
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2. Immediate implementation of appropriate IPC measures 

IPC is a critical and integral part of clinical management of patients and should be initiated at the point of entry of the patient to 
hospital (typically the Emergency Department). Standard precautions should always be routinely applied in all areas of health care 
facilities. Standard precautions include hand hygiene; use of PPE to avoid direct contact with patients’ blood, body fluids, 
secretions (including respiratory secretions) and non-intact skin. Standard precautions also include prevention of needle-stick or 
sharps injury; safe waste management; cleaning and disinfection of equipment; and cleaning of the environment. 
Table 2. How to implement infection prevention and control measures for patients with suspected or confirmed 2019-nCoV infection 
14,15 

At triage Give suspect patient a medical mask and direct patient to separate area, an isolation room if available.  Keep at least 1meter 
distance between suspected patients and other patients.  Instruct all patients to cover nose and mouth during coughing or 
sneezing with tissue or flexed elbow for others.  Perform hand hygiene after contact with respiratory secretions 

Apply droplet precautions Droplet precautions prevent large droplet transmission of respiratory viruses. Use a medical mask if working within 1-2 metre s 
of the patient. Place patients in single rooms, or group together those with the same etiological diagnosis. If an etiological 
diagnosis is not possible, group patients with similar clinical diagnosis and based on epidemiological risk factors, with a spatial 
separation. When providing care in close contact with a patient with respiratory symptoms (e.g. coughing or sneezing), use eye 
protection (face-mask or goggles), because sprays of secretions may occur. Limit patient movement within the institution and 
ensure that patients wear medical masks when outside their rooms.  

Apply contact precautions Droplet and contact precautions prevent direct or indirect transmission from contact with contaminated surfaces or equipment 
(i.e. contact with contaminated oxygen tubing/interfaces). Use PPE (medical mask, eye protection, gloves and gown) when 
entering room and remove PPE when leaving. If possible, use either disposable or dedicated equipment (e.g. stethoscopes, 
blood pressure cuffs and thermometers). If equipment needs to be shared among patients, clean and disinfect between each 
patient use. Ensure that health care workers refrain from touching their eyes, nose, and mouth with potentially contaminated 
gloved or ungloved hands. Avoid contaminating environmental surfaces that are not directly related to patient care (e.g. door 
handles and light switches). Ensure adequate room ventilation. Avoid movement of patients or transport. Perform hand 
hygiene.  

Apply airborne 
precautions when 
performing an aerosol 
generating procedure 

Ensure that healthcare workers performing aerosol-generating procedures (i.e. open suctioning of respiratory tract, 
intubation, bronchoscopy, cardiopulmonary resuscitation) use PPE, including gloves, long-sleeved gowns, eye protection, 
and fit-tested particulate respirators (N95 or equivalent, or higher level of protection). (The scheduled fit test should not be 
confused with user seal check before each use.) Whenever possible, use adequately ventilated single rooms when performing 
aerosol-generating procedures, meaning negative pressure rooms with minimum of 12 air changes per hour or at least 160 
litres/second/patient in facilities with natural ventilation. Avoid the presence of unnecessary individuals in the room. Care for the 
patient in the same type of room after mechanical ventilation commences.  

Abbreviations: ARI, acute respiratory infection; PPE, personal protective equipment  

 
3. Early supportive therapy and monitoring 

  Give supplemental oxygen therapy immediately to patients with SARI and respiratory distress, hypoxaemia, or shock. 
Remarks: Initiate oxygen therapy at 5 L/min and titrate flow rates to reach target SpO2 ≥90% in non-pregnant adults and SpO2 
≥92-95 % in pregnant patients.1,2 Children with emergency signs (obstructed or absent breathing, severe respiratory distress, 
central cyanosis, shock, coma or convulsions) should receive oxygen therapy during resuscitation to target SpO2 ≥94%; otherwise, 
the target SpO2 is ≥90%.4 All areas where patients with SARI are cared for should be equipped with pulse oximeters, functioning 
oxygen systems and disposable, single-use, oxygen-delivering interfaces (nasal cannula, simple face mask, and mask with 
reservoir bag). Use contact precautions when handling contaminated oxygen interfaces of patients with nCoV infection. 

 Use conservative fluid management in patients with SARI when there is no evidence of shock. 
Remarks: Patients with SARI should be treated cautiously with intravenous fluids, because aggressive fluid resuscitation may 
worsen oxygenation, especially in settings where there is limited availability of mechanical ventilation.16  

 Give empiric antimicrobials to treat all likely pathogens causing SARI. Give antimicrobials within one hour of initial patient 
assessment for patients with sepsis. 

Remarks: Although the patient may be suspected to have nCoV, administer appropriate empiric antimicrobials within ONE hour 
of identification of sepsis.17 Empiric antibiotic treatment should be based on the clinical diagnosis (community-acquired 
pneumonia, health care-associated pneumonia [if infection was acquired in healthcare setting], or sepsis), local epidemiology and 
susceptibility data, and treatment guidelines. Empiric therapy includes a neuraminidase inhibitor for treatment of influenza when 
there is local circulation or other risk factors, including travel history or exposure to animal influenza viruses.18 Empiric therapy 
should be de-escalated on the basis of microbiology results and clinical judgment.  

 Do not routinely give systemic corticosteroids for treatment of viral pneumonia or ARDS outside of clinical trials unless they are 
indicated for another reason.  
Remarks: A systematic review of observational studies of corticosteroids administered to patients with SARS reported no survival 
benefit and possible harms (avascular necrosis, psychosis, diabetes, and delayed viral clearance).19 A systematic review of 
observational studies in influenza found a higher risk of mortality and secondary infections with corticosteroids; the evidence was 
judged as very low to low quality due to confounding by indication.20 A subsequent study that addressed this limitation by 
adjusting for time-varying confounders found no effect on mortality.21 Finally, a recent study of patients receiving corticosteroids 
for MERS used a similar statistical approach and found no effect of corticosteroids on mortality but delayed lower respiratory 
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tract (LRT) clearance of MERS-CoV.22 Given lack of effectiveness and possible harm, routine corticosteroids should be avoided 
unless they are indicated for another reason. See section 6 for the use of corticosteroids in sepsis. 

 Closely monitor patients with SARI for signs of clinical deterioration, such as rapidly progressive respiratory failure and sepsis, 
and apply supportive care interventions immediately. 

Remarks: Application of timely, effective, and safe supportive therapies is the cornerstone of therapy for patients that develop 
severe manifestations of 2019-nCoV. 

 Understand the patient’s co-morbid condition(s) to tailor the management of critical illness and appreciate the prognosis. 
Communicate early with patient and family. 

Remarks: During intensive care management of SARI, determine which chronic therapies should be continued and which 
therapies should be stopped temporarily. Communicate proactively with patients and families and provide support and prognostic 
information. Understand the patient’s values and preferences regarding life-sustaining interventions. 

 

4. Collection of specimens for laboratory diagnosis 
WHO guidance on specimen collection, processing, and laboratory testing, including related biosafety procedures, is available.23 
 

  Collect blood cultures for bacteria that cause pneumonia and sepsis, ideally before antimicrobial therapy. DO NOT delay 
antimicrobial therapy to collect blood cultures. 

 
  Collect specimens from BOTH the upper respiratory tract (URT; nasopharyngeal and oropharyngeal) AND lower respiratory tract 

(LRT; expectorated sputum, endotracheal aspirate, or bronchoalveolar lavage) for 2019-nCoV testing by RT-PCR. Clinicians may 
elect to collect only LRT samples when these are readily available (for example, in mechanically ventilated patients). 

 
  Serology for diagnostic purposes is recommended only when RT-PCR is not available.23 

Remarks: Use appropriate PPE for specimen collection (droplet and contact precautions for URT specimens; airborne precautions 
for LRT specimens). When collecting URT samples, use viral swabs (sterile Dacron or rayon, not cotton) and viral transport 
media. Do not sample the nostrils or tonsils. In a patient with suspected novel coronavirus, especially with pneumonia or severe 
illness, a single URT sample does not exclude the diagnosis, and additional URT and LRT samples are recommended.23 LRT (vs. 
URT) samples are more likely to be positive and for a longer period.23 Clinicians may elect to collect only LRT samples when 
these are readily available (for example, in mechanically ventilated patients).  Sputum induction should be avoided due to 
increased risk of increasing aerosol transmission.  

Remarks:  Dual infections with other respiratory viral infections have been found in SARS and MERS cases. At this stage we 
need detailed microbiologic studies in all suspected cases.  Both URT and LRT specimens can tested for other respiratory viruses, 
such as influenza A and B (including zoonotic influenza A), respiratory syncytial virus, parainfluenza viruses, rhinoviruses, 
adenoviruses, enteroviruses (e.g. EVD68), human metapneumovirus, and endemic human coronaviruses (i.e. HKU1, OC43, 
NL63, and 229E). LRT specimens can also be tested for bacterial pathogens, including Legionella pneumophila.   

  In hospitalized patients with confirmed 2019-nCoV infection, repeat URT and LRT samples should be collected to demonstrate 
viral clearance. The frequency of specimen collection will depend on local circumstances but should be at least every 2 to 4 
days until there are two consecutive negative results (both URT and LRT samples if both are collected) in a clinically recovered 
patient at least 24 hours apart. If local infection control practice requires two negative results before removal of droplet 
precautions, specimens may be collected as often as daily.  

5. Management of hypoxemic respiratory failure and ARDS 
 Recognize severe hypoxemic respiratory failure when a patient with respiratory distress is failing standard oxygen therapy. 

Remarks: Patients may continue to have increased work of breathing or hypoxemia even when oxygen is delivered via a face 
mask with reservoir bag (flow rates of 10-15 L/min, which is typically the minimum flow required to maintain bag inflation; FiO2 
0.60-0.95). Hypoxemic respiratory failure in ARDS commonly results from intrapulmonary ventilation-perfusion mismatch or 
shunt and usually requires mechanical ventilation. 

 High-flow nasal oxygen (HFNO) or non-invasive ventilation (NIV) should only be used in selected patients with hypoxemic 
respiratory failure. The risk of treatment failure is high in patients with MERS treated with NIV, and patients treated with either 
HFNO or NIV should be closely monitored for clinical deterioration. 

Remark 1:  HFNO systems can deliver 60 L/min of gas flow and FiO2 up to 1.0; paediatric circuits generally only handle up to 15 
L/min, and many children will require an adult circuit to deliver adequate flow. Compared to standard oxygen therapy, HFNO 
reduces the need for intubation.24 Patients with hypercapnia (exacerbation of obstructive lung disease, cardiogenic pulmonary 
oedema), hemodynamic instability, multi-organ failure, or abnormal mental status should generally not receive HFNO, although 
emerging data suggest that HFNO may be safe in patients with mild-moderate and non-worsening hypercapnia.25 Patients 
receiving HFNO should be in a monitored setting and cared for by experienced personnel capable of endotracheal intubation in 
case the patient acutely deteriorates or does not improve after a short trial (about 1 hr). Evidence-based guidelines on HFNO do 
not exist, and reports on HFNO in MERS patients are limited.26 
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Remark 2: NIV guidelines make no recommendation on use in hypoxemic respiratory failure (apart from cardiogenic pulmonary 
oedema and post-operative respiratory failure) or pandemic viral illness (referring to studies of SARS and pandemic influenza).27 
Risks include delayed intubation, large tidal volumes, and injurious transpulmonary pressures. Limited data suggest a high failure 
rate when MERS patients receive NIV.28 Patients receiving a trial of NIV should be in a monitored setting and cared for by 
experienced personnel capable of endotracheal intubation in case the patient acutely deteriorates or does not improve after a short 
trial (about 1 hr). Patients with hemodynamic instability, multiorgan failure, or abnormal mental status should not receive NIV. 
 
Remark 3: Recent publications suggest that newer HFNO and NIV systems with good interface fitting do not create widespread 
dispersion of exhaled air and therefore should be associated with low risk of airborne transmission.29-31 
 
 

 Endotracheal intubation should be performed by a trained and experienced provider using airborne precautions. 
Remarks: Patients with ARDS, especially young children or those who are obese or pregnant, may desaturate quickly during 
intubation. Pre-oxygenate with 100% FiO2 for 5 minutes, via a face mask with reservoir bag, bag-valve mask, HFNO, or NIV. 
Rapid sequence intubation is appropriate after an airway assessment that identifies no signs of difficult intubation32.  

The following recommendations in this section pertain to mechanically ventilated patients with ARDS.17,33 These focus on adults; 
consensus-based recommendations for children are available.34 

 Implement mechanical ventilation using lower tidal volumes (4–8 ml/kg predicted body weight, PBW) and lower inspiratory 
pressures (plateau pressure <30 cmH2O). 

Remarks: This is a strong recommendation from a clinical guideline for patients with ARDS,33 and is suggested for patients with 
sepsis-induced respiratory failure who do not meet ARDS criteria.17 The initial tidal volume is 6 ml/kg PBW; tidal volume up to 8 
ml/kg PBW is allowed if undesirable side effects occur (e.g. dyssynchrony, pH <7.15). Hypercapnia is permitted if meeting the 
pH goal of 7.30-7.45. Ventilator protocols are available.35 The use of deep sedation may be required to control respiratory drive 
and achieve tidal volume targets. Although high driving pressure (plateau pressure−PEEP) may more accurately predict increased 
mortality in ARDS compared to high tidal volume or plateau pressure,36 RCTs of ventilation strategies that target driving pressure 
are not currently available.  
 

 In patients with severe ARDS, prone ventilation for >12 hours per day is recommended.  
Remarks: Application of prone ventilation is strongly recommended for adult and paediatric patients with severe ARDS33 but 
requires sufficient human resources and expertise to be performed safely.37,38 
 

 Use a conservative fluid management strategy for ARDS patients without tissue hypoperfusion. 
Remarks: This is a strong guideline recommendation;17 the main effect is to shorten the duration of ventilation. See reference [39] 
for details of a sample protocol. 

 
 In patients with moderate or severe ARDS, higher PEEP instead of lower PEEP is suggested. 

Remarks: PEEP titration requires consideration of benefits (reducing atelectrauma and improving alveolar recruitment) vs. risks 
(end-inspiratory overdistension leading to lung injury and higher pulmonary vascular resistance). Tables are available to guide 
PEEP titration based on the FiO2 required to maintain SpO2.35 A related intervention of recruitment manoeuvres (RMs) is 
delivered as episodic periods of high continuous positive airway pressure [30–40 cm H2O], progressive incremental increases in 
PEEP with constant driving pressure, or high driving pressure; considerations of benefits vs. risks are similar. Higher PEEP and 
RMs were both conditionally recommended in a clinical practice guideline.33 For PEEP, the guideline considered an individual 
patient data meta-analysis40 of 3 RCTs. However, a subsequent RCT of high PEEP and prolonged high-pressure RMs showed 
harm, suggesting that the protocol in this RCT should be avoided.41 Monitoring of patients to identify those who respond to the 
initial application of higher PEEP or a different RM protocol, and stopping these interventions in non-responders, is suggested.42  

 
 In patients with moderate-severe ARDS (PaO2/FiO2 <150), neuromuscular blockade by continuous infusion should not be 

routinely used.  
Remarks: One trial found that this strategy improved survival in patients with severe ARDS (PaO2/FiO2 <150) without causing 
significant weakness,43 but results of a recent larger trial found that use of neuromuscular blockage with high PEEP  strategy was 
not associated with survival when compared to a light sedation strategy without neuromuscular blockade44. Continuous 
neuromuscular blockade may still be considered in patients with ARDS in certain situations: ventilator dyssnchony despite 
sedation, such that tidal volume limitation cannot be reliably achieved; or refractory hypoxemia or hypercapnia. 

 In settings with access to expertise in extracorporeal life support (ECLS), consider referral of patients with refractory hypoxemia 
despite lung protective ventilation. 

Remarks: A recent guideline made no recommendation about ECLS in patients with ARDS.33 Since then, an RCT of ECLS for 
patients with ARDS was stopped early and found no statistically significant difference in the primary outcome of 60-day mortality 
between ECLS and standard medical management (including prone positioning and neuromuscular blockade).45 However, ECLS 
was associated with a reduced risk of the composite outcome of mortality and crossover to ECLS,45 and a post hoc Bayesian 
analysis of this RCT showed that ECLS is very likely to reduce mortality across a range of prior assumptions.46  In patients with 
MERS-CoV infection, ECLS vs. conventional treatment was associated with reduced mortality in a cohort study.47 ECLS should 
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only be offered in expert centres with a sufficient case volume to maintain expertise and that can apply the IPC measures required 
for 2019-nCoV patients.48 

 Avoid disconnecting the patient from the ventilator, which results in loss of PEEP and atelectasis. Use in-line catheters for 
airway suctioning and clamp endotracheal tube when disconnection is required (for example, transfer to a transport ventilator). 

 
6. Management of septic shock 

 Recognize septic shock in adults when infection is suspected or confirmed AND vasopressors are needed to maintain mean 
arterial pressure (MAP) ≥65 mmHg AND lactate is ≥2 mmol/L, in absence of hypovolemia.  

 Recognize septic shock in children with any hypotension (systolic blood pressure [SBP] <5th centile or >2 SD below normal for 
age) or 2-3 of the following: altered mental state; tachycardia or bradycardia (HR <90 bpm or >160 bpm in infants and HR <70 
bpm or >150 bpm in children); prolonged capillary refill (>2 sec) or warm vasodilation with bounding pulses; tachypnea; mottled 
skin or petechial or purpuric rash; increased lactate; oliguria; hyperthermia or hypothermia. 

Remarks: In the absence of a lactate measurement, use MAP and clinical signs of perfusion to define shock. Standard care 
includes early recognition and the following treatments within 1 hour of recognition: antimicrobial therapy and fluid loading and 
vasopressors for hypotension.49 The use of central venous and arterial catheters should be based on resource availability and 
individual patient needs. Detailed guidelines are available for the management of septic shock in adults17 and children.2,3,12 

 In resuscitation from septic shock in adults, give at least 30 ml/kg of isotonic crystalloid in adults in the first 3 hours. In 
resuscitation from septic shock in children in well-resourced settings, give 20 ml/kg as a rapid bolus and up to 40-60 ml/kg in the 
first 1 hr.   

 
    Do not use hypotonic crystalloids, starches, or gelatins for resuscitation. 

 
 Fluid resuscitation may lead to volume overload, including respiratory failure. If there is no response to fluid loading and signs 

of volume overload appear (for example, jugular venous distension, crackles on lung auscultation, pulmonary oedema on 
imaging, or hepatomegaly in children), then reduce or discontinue fluid administration. This step is particularly important where 
mechanical ventilation is not available.  Alternate fluid regimens are suggested when caring for children in resource-limited 
settings50 

Remarks: Crystalloids include normal saline and Ringer’s lactate. Determine need for additional fluid boluses (250-1000 ml in 
adults or 10-20 ml/kg in children) based on clinical response and improvement of perfusion targets. Perfusion targets include 
MAP (>65 mmHg or age-appropriate targets in children), urine output (>0.5 ml/kg/hr in adults, 1 ml/kg/hr in children), and 
improvement of skin mottling, capillary refill, level of consciousness, and lactate. Consider dynamic indices of volume 
responsiveness to guide volume administration beyond initial resuscitation based on local resources and experience.17 These 
indices include passive leg raises, fluid challenges with serial stroke volume measurements, or variations in systolic pressure, 
pulse pressure, inferior vena cava size, or stroke volume in response to changes in intrathoracic pressure during mechanical 
ventilation. 

Starches are associated with an increased risk of death and acute kidney injury vs. crystalloids. The effects of gelatins are less 
clear, but they are more expensive than cyrstalloids.51,52 Hypotonic (vs. isotonic) solutions are less effective at increasing 
intravascular volume. Surviving Sepsis also suggests albumin for resuscitation when patients require substantial amounts of 
crystalloids, but this conditional recommendation is based on low-quality evidence.17 

 Administer vasopressors when shock persists during or after fluid resuscitation. The initial blood pressure target is MAP ≥65 
mmHg in adults and age-appropriate targets in children. 

 
 If central venous catheters are not available, vasopressors can be given through a peripheral IV, but use a large vein and closely 

monitor for signs of extravasation and local tissue necrosis. If extravasation occurs, stop infusion. Vasopressors can also be 
administered through intraosseous needles. 

 
 If signs of poor perfusion and cardiac dysfunction persist despite achieving MAP target with fluids and vasopressors, consider 

an inotrope such as dobutamine. 
Remarks: Vasopressors (i.e. norepinephrine, epinephrine, vasopressin, and dopamine) are most safely given through a central 
venous catheter at a strictly controlled rate, but it is also possible to safely administer them via peripheral vein53 and intraosseous 
needle. Monitor blood pressure frequently and titrate the vasopressor to the minimum dose necessary to maintain perfusion and 
prevent side effects. Norepinephrine is considered first-line in adult patients; epinephrine or vasopressin can be added to achieve 
the MAP target. Because of the risk of tachyarrhythmia, reserve dopamine for selected patients with low risk of tachyarrhythmia 
or those with bradycardia. In children with cold shock (more common), epinephrine is considered first-line, while norepinephrine 
is used in patients with warm shock (less common). 

No RCTs have compared dobutamine to placebo for clinical outcomes.17 
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7. Prevention of complications 
Implement the following interventions (Table 3) to prevent complications associated with critical illness. These interventions are 
based on Surviving Sepsis17 or other guidelines,54-57 and are generally limited to feasible recommendations based on high quality 
evidence. 

Table 3. Prevention of complications  
Anticipated Outcome Interventions 
Reduce days of invasive 
mechanical ventilation 

• Use weaning protocols that include daily assessment for readiness to breathe spontaneously 
• Minimize continuous or intermittent sedation, targeting specific titration endpoints (light sedation unless 

contraindicated) or with daily interruption of continuous sedative infusions 
Reduce incidence of ventilator-
associated pneumonia 

• Oral intubation is preferable to nasal intubation in adolescents and adults 
• Keep patient in semi-recumbent position (head of bed elevation 30-45º) 
• Use a closed suctioning system; periodically drain and discard condensate in tubing 
• Use a new ventilator circuit for each patient; once patient is ventilated, change circuit if it is soiled or damaged but not 

routinely 
• Change heat moisture exchanger when it malfunctions, when soiled, or every 5–7 days 

Reduce incidence of venous 
thromboembolism 

• Use pharmacological prophylaxis (low molecular-weight heparin [preferred if available] or heparin 5000 units 
subcutaneously twice daily) in adolescents and adults without contraindications. For those with contraindications, use 
mechanical prophylaxis (intermittent pneumatic compression devices). 

Reduce incidence of catheter-
related bloodstream infection 

• Use a checklist with completion verified by a real-time observer as reminder of each step needed for sterile insertion 
and as a daily reminder to remove catheter if no longer needed 

Reduce incidence of pressure 
ulcers 

• Turn patient every two hours 

Reduce incidence of stress ulcers 
and gastrointestinal bleeding 

• Give early enteral nutrition (within 24–48 hours of admission) 
• Administer histamine-2 receptor blockers or proton-pump inhibitors in patients with risk factors for GI bleeding. Risk 

factors for gastrointestinal bleeding include mechanical ventilation for ≥48 hours, coagulopathy, renal replacement 
therapy, liver disease, multiple comorbidities, and higher organ failure score 

Reduce incidence of ICU-related 
weakness 

• Actively mobilize the patient early in the course of illness when safe to do so  

 
8. Specific anti-Novel-CoV treatments and clinical research 

 There is no current evidence from RCTs to recommend any specific anti-nCoV treatment for patients with suspected or 
confirmed 2019-nCoV infection. 

 
     Unlicensed treatments should be administered only in the context of ethically-approved clinical trials or the Monitored 

Emergency Use of Unregistered Interventions Framework (MEURI), with strict monitoring.  
https://www.who.int/ethics/publications/infectious-disease-outbreaks/en/  

 
 Clinical characterization protocols are available, at the WHO 2019 nCoV website:   

https://www.who.int/emergencies/diseases/novel-coronavirus-2019.  WHO has established Global 2019-nCoV Clinical Data Platform, for 
member countries to contribute.  Contact EDCARN@who.int for additional questions.  

 

9. Special considerations for pregnant patients 
 Pregnant women with suspected or confirmed 2019-nCoV infection should be treated with supportive therapies as described 

above, taking into account the physiologic adaptations of pregnancy. 
 

 The use of investigational therapeutic agents outside of a research study should be guided by individual risk-benefit analysis 
based on potential benefit for mother and safety to fetus, with consultation from an obstetric specialist and ethics committee. 

 Emergency delivery and pregnancy termination decisions are challenging and based on many factors: gestational age, maternal 
condition, and fetal stability. Consultations with obstetric, neonatal, and intensive care specialists (depending on the condition 
of the mother) are essential.  
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