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Key points  

• In the context of SARS-CoV-2 variants of concern, 
based on the available evidence and expert consensus, 
WHO advises that the current recommended IPC 
measures be reinforced and continue to be stringently 
implemented.  

• WHO continues to recommend that the highest priority 
population for vaccination include health workers, older 
adults and individuals with underlying medical 
conditions. 

• At the present time, WHO recommends that vaccinated 
persons should continue to adhere to public health and 
social measures and IPC measures, including in health 
facilities.  

• Health facilitiesa in some locations have been associated 
with the spread of SARS-CoV-2 between health workers, 
patients and others. 

• Following critical health care IPC strategies and measures 
are required to prevent or limit SARS-CoV-2 transmission 
in health facilities, including having the following in place: 
an IPC programme or at least a dedicated and trained IPC 
focal point, engineering and environmental controls, 
administrative controls, standard and transmission based-
precautions, screening and triage for early identification of 
cases and source control, robust surveillance and 
vaccination of health workers. 

• Optimal compliance with appropriate use of personal 
protective equipment and hand hygiene by health 
workers is associated with decreased risk of SARS-CoV-
2 transmission. 

• Infection prevention and control (IPC) training of health 
workers is associated with decreased risk of occupational 
acquisition of COVID-19. 

 
a Health facility (including primary, secondary, tertiary care levels, 
outpatient care and long-term care facilities) 
b Individuals accessing the healthcare facilities not to directly seek 
healthcare service, but to physically be present with a patient. Visitors 
provide various levels of support to patients during the course of 
treatment (personal, social, psychological, emotional and physical).  
c Health workers are all people engaged in work actions whose 
primary intent is to improve health. This includes health service 
providers, such as doctors, nurses, midwives, public health 

• Health facilities should adhere to key WHO-
recommended IPC measures, in particular, adhering to 
respiratory etiquette and hand hygiene best practices, 
contact, droplet and airborne precautions, adequate 
environmental cleaning and disinfection; ensuring 
adequate ventilation; isolation facilities of COVID-19 
patients; in addition, where possible, maintaining a 
physical distance among all individuals in health 
facilities of at least 1 metre (increasing it whenever 
feasible), especially in indoor settings. 

• Universal masking by all patients, staff, caregivers and 
visitors within a health facility should be implemented in 
health facilities in areas where there is known or 
suspected community or cluster transmission of SARS-
CoV-2. Targeted continuous masking should be 
implemented in clinical areas of health facilities in areas 
with known or suspected sporadic transmission. 

• IPC precautions should be applied for COVID-19 
vaccine administration. Mask use by vaccinators and 
recipients of the vaccine should be according to local or 
national guidance. 

Introduction 

This third edition of the World Health Organization (WHO) 
interim guidance on infection prevention and control (IPC) 
during health care delivery in the context of COVID-19 
provides updated guidance to support safe health care through 
the rigorous application of IPC procedures for the protection 
of patients, staff, caregivers and visitors b  in health care 
settings. It aligns content and recommendations with other 
recently published WHO IPC guidance documents and 
includes the following new sections: 
• Updated evidence on SARS-CoV-2 transmission, 

SARS-CoV-2 infections in health workers,c (1) 

professionals, technicians (laboratory, health, medical and non-
medical), personal care workers, community health workers, healers 
and practitioners of traditional medicine. It also includes health 
management and support workers, such as cleaners, drivers, hospital 
administrators, district health managers and social workers, and other 
occupational groups in health-related activities. This group includes 
those who work in acute care facilities and in long-term care, public 
health, community-based care, social care and home care and other 
occupations in the health and social work sectors.  
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nosocomial transmission among patients, and the latest 
information on SARS-CoV-2 variants of concern 
(alpha, beta, gamma and delta); 

• Guidance on universal and targeted continuous use of 
masks’; 

• Prevention, identification and management of SARS-
CoV-2 infections among health workers; 

• Implications of variants of concern for IPC practices; 
• IPC considerations for COVID-19 vaccination sessions. 

 
This interim guidance is written for health facility managers 
at national or district/provincial levels, infection prevention 
and control focal points and health workers. The aim of this 
interim guidance is to minimize the introduction of SARS-
CoV-2 infection into a facility in all resource settings and, if 
introduced, from spreading within and beyond the facility. 

Transmission of infectious pathogens, including SARS-CoV-
2, continues to highlight deficiencies in IPC in health 
facilities worldwide. The rigorous implementation of IPC 
measures protects health workers from infection from such 
pathogens and is required to be regularly reviewed and 
updated.  The guidance set out in this document is required to 
prevent and/or limit transmission of SARS-CoV-2 in health 
facilities. Health workers or patients infected with SARS-
CoV-2 who are not promptly identified, isolated and cared for 
can transmit it to others including to health workers, 
caregivers, other patients and visitors (2), causing health care-
associated outbreaks and onward transmission to families and 
the community.(2-5)  

The significant burden placed on health workers in health 
facilities and beyond during the COVID-19 pandemic has 
forced health workers to adapt to significantly higher patient 
volumes and longer shifts for extended periods of time; 
leading to exhaustion, burnout, physical and mental stress,(6) 
which places health workers at significant risk of potentially 
reduced compliance with recommended IPC measures.  

Evidence on SARS-CoV-2 transmission and 
physical distancing  

How to effectively use IPC measures in health care settings 
relies on an understanding of the transmissibility of SARS-
CoV-2, which depends on multiple factors. These include, but 
are not limited to, the amount of viable virus shed and 
expelled by an infected person, the type and duration of 
contact with an infected person, the setting where exposure 
takes place and the IPC measures that are in place in that 
setting. There are numerous studies underway to better 
understand surface and aerosol persistence; the studies are 
however challenging to interpret as identifying viral RNA in 
clinical or environmental specimens (PCR positive samples) 
is not the same as finding replication- and infection-

 
d The WHO list of AGP’s includes tracheal intubation, non-invasive 
ventilation, tracheotomy, cardiopulmonary resuscitation, manual ventilation 

competent (viable) virus that could be transmissible and 
capable of sufficient inoculum to initiate invasive infection.(7)  

Available evidence continues to suggest that SARS-CoV-2 
can spread from an infected person’s mouth or nose in small 
liquid particles when the person coughs, sneezes, sings, 
breathes or talks, by inhalation or inoculation through the 
mouth, nose or eyes. These liquid particles are different sizes, 
ranging from larger ‘respiratory droplets’ to smaller 
‘aerosols.’ Current evidence suggests that the virus spreads 
mainly between people who are in close contact with each 
other, typically within 1 metre (short-range).(8)  

The virus can also spread to others through aerosols at longer 
(beyond the typical 1 metre distance) distances. The risk of 
long-distance aerosol transmission is higher in poorly 
ventilated and/or crowded indoor settings where people spend 
long periods of time (7, 9).  In health care settings, aerosol 
transmission can also occur in specific situations in which 
procedures that generate aerosols are performed d .(7)  A 
recent systematic review found that  SARS-CoV-2 RNA can 
be detected in the air in the presence of COVID-19 patients 
in various health care settings and can also be detected in 
community settings, sometimes at low concentrations. 
Among these studies, only a limited number have isolated 
viable virus from air samples.(10) 

There is currently limited evidence on transmission through 
fomites (objects or materials that may be contaminated with 
viable virus, such as utensils and furniture or in health care 
settings a stethoscope or thermometer) in the immediate 
environment around the infected person.(11-14) The majority 
of studies report identification of SARS-CoV-2 RNA on 
inanimate surfaces; a recent study in a healthcare setting 
where immunocompromised patients were cared for found 
extensive contamination with replication- and infection-
competent SARS-CoV-2 in discarded nasal tissues, a cell 
phone, the patient’s hands, and cough specimens(15). 
However, the evidence demonstrating the recovery of viable 
virus in clinical and community settings is currently 
limited.(15, 16)  

More details on SARS-CoV-2 modes of transmission can be 
found in the interim guidance document Mask use in the 
context of COVID-19: interim guidance, 1 December 2020 (7) 
and in the WHO Roadmap to improve and ensure good indoor 
ventilation in the context of COVID-19, 1 March,2021. (17) 

Physical distancing of at least 1 metre remains a key IPC and 
public health and social measure to reduce transmission of 
SARS-CoV-2. Available evidence was again reviewed by the 
GDG, and several studies report fewer cases of SARS-CoV-
2 infection associated with a physical distance of greater than 
1 metre; however, these studies had small sample sizes, and 
there were methodological concerns.(18-20) A recent study 

before intubation, bronchoscopy, sputum induction using nebulized 
hypertonic saline and dentistry and autopsy procedures  

https://apps.who.int/iris/rest/bitstreams/1319378/retrieve
https://apps.who.int/iris/rest/bitstreams/1319378/retrieve
https://apps.who.int/iris/rest/bitstreams/1333991/retrieve
https://apps.who.int/iris/rest/bitstreams/1333991/retrieve
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reporting on the relationship between infection and physical 
distancing policies in schools found no difference in SARS-
CoV-2 case rates among children or staff in schools 
implementing a 1 metre distancing policy compared to a 2-
metre policy.(21, 22) 
 
Evidence on health worker infection and health 
care-associated infections 

Health workers are members of communities and as such can 
play a role in transmission between health-care settings and 
the community, and they may play a role in initiating or 
amplifying outbreaks in settings such as hospitals and long-
term care facilities.(3) More information on  health worker 
infections can also be found in the guidance Prevention, 
identification and management of health worker infection in 
the context of COVID-19. (23)  

 

Box 1. Evidence on health worker infections and 
health care-acquired (nosocomial) transmission  

At present, there is no systematic documentation or 
dedicated global reporting system of SARS-CoV-2 
infection among health workers and many countries do not 
have national level surveillance specifically for health 
workers. 

According to the WHO global surveillance system, which 
is based on Case Report Forms provided by Member States 
and aggregated data reported weekly by countries, 2.5% of 
reported COVID-19 cases have occurred in health workers 
as of 2 February 2021.(24) This is likely an underestimate 
of the true infections in health workers because of under 
reporting and under-recognition of cases.  

A systematic review of 237 published studies that 
evaluated epidemiology and risk factors associated with 
SARS-CoV-2 infection in health workers found a wide 
variation of seroprevalence of SARS-CoV-2 (ranging from 
0.3% to 39.6%) and infection incidence (ranging 0.4% to 
49.6%).(25) This review found no differences between 
professional categories, sex or age, but higher rates were 
associated among Black, Hispanic and Asian 
race/ethnicity.(25) Higher infection rates in health workers 
were associated with unprotected exposures to COVID-19 
patients as well as with exposures to certain high-risk 
procedures, such as intubations and other aerosol 
generating procedures without PPE,(26) direct patient 
contact or contact with bodily secretions. Regardless of 
exposures, availability and correct use of personal 
protective equipment, hand hygiene and training in IPC are 
associated with decreased risk of SARS-CoV-2 
infection.(25, 26) 

Some studies reported that up to 49% of health workers 
infected with SARS-CoV-2 were either asymptomatic or 
pauci-symptomatic (having very mild, almost 

undetectable symptoms) and still worked while being 
infected, representing a risk for others.(3, 27) Another 
study (4) reported that health workers and patients were 
infected at a similar rate when lapses in the use of personal 
protective equipment occurred (e.g., health workers not 
wearing eye protection when interacting with patients who 
were not masked) or following close contact interactions 
in break rooms with colleagues. 

Several studies have reported healthcare associated SARS-
CoV-2 infection among patients ranging from 0-41%.(28-
31) Long inpatient stay increase the risk of acquiring 
SARS-CoV-2 infection for patients, especially patients in 
geriatric wards, rehabilitation and long-term care 
facilities(3). Where hospitals restricted or suppressed 
visits from outsiders, researchers have shown that 
healthcare-associated SARS-CoV-2 infections were 
almost exclusively due to patient-to-patient or HCW-to-
patient transmission.(3)  

The risk of SARS-CoV-2 transmission in health facilities 
is complicated and increased by additional factors, such as 
increased demand for hospital beds for patients, a lack of 
adequate isolation facilities, inadequate ventilation,(17) 
unavailability of personal protective equipment,(32) and 
the need to conduct high-risk procedures such as aerosol 
generating procedures.  

 

SARS-CoV-2 variants of concern 

WHO, in collaboration with national authorities, institutions 
and researchers, continues to monitor the public health events 
associated with SARS-CoV-2 variants and provides updates 
as new information becomes available. (33)  

As of 8 July 2021, WHO has characterized four variants of 
concern (VOC): Alpha (B.1.1.7), Beta (B.1.351, B1.351.2, 
B.351.3), Gamma (P.1, P.1.1, P.1.2) and Delta (B.1.617.2, 
AY.1, AY.2). The latest information on the monitoring, 
assessment and naming of variants of concern can be found 
here. Available evidence for the four VOCs suggests that 
there is increased transmissibility for all, with the largest 
increase in transmissibility for the Delta variant.(33, 34)  At 
the present time, there have not been reported changes in the 
modes of transmission. WHO is actively monitoring all 
available evidence generated by researchers, public health 
institutions, and professionals through existing networks and 
multidisciplinary discussions.    

IPC and public health and social measures remain critically 
important in curbing the spread of SARS-CoV-2, including 
VOCs. (35) Evidence from multiple countries with extensive 
transmission of variants of concern has indicated that the 
implementation IPC measures along with vaccination and 
public health and social measures in health facilities remain 
effective in reducing COVID-19 incidence.(36) 

https://apps.who.int/iris/handle/10665/336265
https://apps.who.int/iris/handle/10665/336265
https://apps.who.int/iris/handle/10665/336265
https://www.who.int/en/activities/tracking-SARS-CoV-2-variants/


Infection prevention and control during health care when coronavirus disease (COVID-19) is suspected or confirmed: Interim guidance 

-4- 

Having examined all available evidence and in the context of 
the circulation of VOCs, WHO recommends vigilant 
adherence to the current guidance on IPC measures, including 
personal protective equipment to prevent the transmission 
and control the spread of SARS-CoV-2. 

Infection prevention and control strategies and 
measures associated with the care for suspected or 
confirmed cases of COVID-19 in health facilities 

To mount an optimal response to the COVID-19 pandemic 
using the strategies and practices recommended in this 
document, a facility level IPC programme with a dedicated 
and trained team or at least an IPC focal point should be in 
place and supported by the national and facility senior 
management.(37) In countries where IPC programmes are 
limited or nonexistent, it is critical to ensure that at least basic 
IPC standards are in put in place at the national and health 
facility level to provide minimum protection to patients, 
health workers, caregivers and visitors and thereby protect the 
community. These minimum requirements (38) for IPC have 
been recommended by WHO since 2019 based on a broad 
consensus among international experts and institutions to 
facilitate the implementation of the WHO recommendations 
into the core components of IPC programmes. Achieving the 
IPC minimum requirements and more robust and 
comprehensive IPC programmes based on WHO core 
components (37) across whole health systems is essential to 
sustaining efforts to control the COVID-19 pandemic, other 
emerging infectious diseases, health care-associated 
infections and antimicrobial resistance. This is also key to 
achieving resilient health systems.   

WHO has published guidance on health workforce policy in 
the context of COVID-19, which includes the IPC 
interventions needed to support health workers 
individually.(6) WHO has also developed guidance on the 
core competencies required of infection prevention and 
control professional staff, which can be used for assessing the 
training needs and developing institutional curricula.(39)  

1. Screening e  and triage f  for early recognition of 
patients with suspected COVID-19 and rapid 
implementation of source control measures   

 
WHO continues to recommend to screen all persons for 
COVID-19 at the first point of contact with the health 
facility to allow for early recognition, followed by immediate 
isolation of suspected and confirmed cases. Recommendations 
for screening strategies for health workers can be found in the 

 
e Screening: refers to prompt identification of patients with signs 
and symptoms of COVID-19 
f Triage: prioritization of care according to severity using validated 
tools (e.g., WHO/ICRC/MSF/IFRC Integrated Interagency Triage 
Tool) 

WHO interim guidance  Prevention, identification and 
management of health worker infection in the context of 
COVID-19. 
 

Based on available data (18-22) and 83% consensus 
among the ad hoc COVID-19 Infection Prevention 
and Control Guidance Development Group, WHO continues 
to advise that a physical distance of at least 1 metre should 
be maintained between and among patients, staff and all 
other persons in health care settings. This distance should be 
increased wherever feasible, especially in indoor settings. 
 
Screening of patients, visitors and others entering the facility 

The following measures will facilitate screening and triage:  

• Train staff on the signs and symptoms of COVID-19 and 
the most recent case definitions,g  

• Display information at the entrance of the facility 
directing patients with signs and symptoms of COVID-
19 to report to the designated area for 
screening. Staff, patients, visitors or others entering the 
facility who do not have signs or symptoms of COVID-
19, should have clear directions indicating the designated 
screening area, which should ideally be separate from 
areas for individuals presenting with symptoms. Where 
this is not feasible, individualized solutions need to be 
found to manage the flow of patients to maintain physical 
distancing of at least 1 metre. 

• Implement a monitoring and feedback process to ensure 
screening is conducted  accurately and 
appropriately. Encourage health workers to be alert to 
potential SARS-CoV-2 infection in all patients.  

• Establish well-ventilated screening stations equipped 
with the following:  

o screening questionnaires with the  most 
recent WHOh or national case definitions; 

o a screening algorithm to promptly identify 
and direct patients with suspected SARS-
CoV-2 infection to an isolation room or 
dedicated SARS-CoV-2 waiting area; 

o access to adequate supplies of personal 
protective equipment (PPE); (40) 

o additional PPE  available for staff use 
based on a risk assessmenth;(41) 
o adequate access to supplies for hand 
hygiene (alcohol based hand rub or soap and 
water) for both health workers and patients; and  

g WHO global surveillance for COVID-19: 
https://www.who.int/publications/i/item/global-surveillance-for-covid-19-
caused-by-human-infection-with-covid-19-virus-interim-guidance 
h A risk assessment is the health worker’s assessment of risk for exposure to 
body substances or contaminated surfaces before any anticipated health 
care activity 

https://www.who.int/publications/i/item/10665-336265
https://www.who.int/publications/i/item/10665-336265
https://www.who.int/publications/i/item/10665-336265
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o ideally, a separation created by a 
glass/plastic screen between screening 
personnel and patients. (40)  

• Require screening personnel and patients 
to maintain a distance of at least 1 metre and 
increase this distance where possible, especially in 
indoor settings. 

• Require screening personnel to wear a medical mask 
and use additional PPE according to a risk 
assessment. (41)  

• In areas of known or suspected community or cluster 
transmission of SARS-CoV-2, implement universal 
masking for all individuals in the facility (see 
section 3 for details) including within the 
screening/triage area for all health workers, patients 
and visitors or individuals accompanying patients. 

• When influenza virus is known or suspected to be 
circulating, ensure that this diagnosis is also 
considered as part of screening of patients with fever 
and influenza-like-illness, and that testing is 
undertaken as per local routine protocols. (42) Other 
infections such as malaria, tuberculosis and chronic 
diseases should also be considered within the 
COVID-19 care pathway.  

• All patients suspected of having SARS-CoV-
2 infection should wear masks for source control 
purposes and be positioned at least 1 metre apart 
from each other in a designated, well-ventilated, 
waiting area.(7) 

• Ensure that a process is in place to reduce the 
amount of time patients suspected of having  SARS-
CoV-2 infection wait to be screened. 

Triage 

• Patients who are suspected of having COVID-19 
and have symptoms of respiratory distress and 
severe underlying conditions should be prioritized 
for medical evaluation. 

• After screening and isolation (if required), triage 
patients using standardized and validated triage tools 
(e.g. WHO/ICRC/MSF/IFRC Interagency Integrated 
Triage Tool) to identify individuals in need of 
immediate care and those who can safely wait. (43) 

Isolation or designated waiting area  

• Health facilities without enough single isolation 
rooms in their emergency departments should 
designate a separate, well-ventilated area where 
patients with suspected COVID-19 can wait to be 
assessed. This area should have benches, stalls or 
chairs placed at least 1 metre apart.  

• The isolation or designated area should have masks, 
dedicated toilets, hand hygiene stations and trash bins 
with lids for disposal of paper tissues used for respiratory 
hygiene or after hand washing.  

• Display graphic information for patients (printed or 
videos on screens, if available) to inform how to perform 
hand and respiratory hygiene and how to wear a mask 
appropriately. 

Inpatient screening 

To prevent transmission of SARS-CoV-2 within health 
facilities it is critical to promptly detect SARS-CoV-2 infection 
in inpatients whose illness was missed by screening and triage 
efforts or who became infected within the facility. Screening 
can be challenging, given there could be high numbers of acute 
respiratory infections and atypical clinical presentations of 
COVID-19 (42), and that infected individuals with and without 
symptoms can transmit the SARS-CoV-2.   

To facilitate inpatient screening health facilities should: 

• encourage health workers to perform regular patient 
assessments and monitoring to identify changes in 
patients suspected of having SARS-CoV-2 infection; 

• encourage the use of validated rapid antigen or PCR 
testing in accordance with the national testing strategy; (44) 

• report on patients who have been identified as having 
COVID-19 after admission; 

• establish refresher clinical training and regular updates 
on the latest evidence on SARS-CoV-2, especially in 
areas with community transmission.  

 
2. Applying standard precautions for all patients 

Standard precautions aim to reduce the risk of transmission 
of bloodborne and other pathogens from recognized and 
unrecognized sources and are the basic level of IPC 
precautions that should be used at all times in the care of all 
patients. Standard precautions include, but are not limited to, 
hand and respiratory hygiene, the use of appropriate personal 
protective equipment according to risk assessment (41), 
environmental cleaning, safe waste management, injection 
safety and decontamination of medical devices.  

Hand hygiene 

Hand hygiene is one the most effective measures to prevent 
the spread of infectious pathogens, including SARS-CoV-
2.(45) Posters and graphic instructions on hand hygiene 
should be displayed in the health facility. 

For optimal hand hygiene performance, health workers 
should apply the following principles (46, 47): 

• Perform hand hygiene according to the WHO’s My 5 
Moments for Hand Hygiene approach: before touching a 
patient, before any clean or aseptic procedure is 
performed, after exposure to body fluid, after touching a 
patient and after touching a patient’s surroundings.(48) 

• Clean hands with an alcohol-based hand rub containing 
between 60-80% alcohol or with soap, water and 
disposable towels. Alcohol-based hand rub products are 

https://www.who.int/infection-prevention/campaigns/clean-hands/5moments/en/
https://www.who.int/infection-prevention/campaigns/clean-hands/5moments/en/
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preferred if hands are not visibly soiled. Wash hands with 
soap and water when they are visibly soiled.(46, 49) 

• Use the appropriate technique and duration for 
performing hand washing or hand rubbing. 

• Ensure hands are thoroughly dried before engaging in 
patient care. 

• The need for moisturizing products will vary across 
health-care settings, geographical locations and 
respective climate conditions and individuals.  Heath 
facilities should promote and facilitate skin care for 
health workers’ hands. 

Respiratory hygiene 

Ensure that the following respiratory hygiene measures are 
applied by all individuals in the health facility:(50) 

• sneezing or coughing into the elbow or using a tissue 
and disposing of it immediately in a bin with a lid;  

• performing hand hygiene after contact with 
respiratory secretions or objects that may be 
potentially contaminated with respiratory secretions. 

Staff should perform and promote respiratory hygiene and 
help individuals who need assistance, such as providing 
patients with tissues, plastic bags for used tissues and hand 
hygiene facilities as necessary. Posters and graphic 
information on respiratory hygiene should be displayed in the 
health facility. 

Use of personal protective equipment  

The rational and correct use of personal protective equipment 
reduces exposure to and infection of SARS-CoV-2. The 
effectiveness of personal protective equipment depends on:  

• staff training on putting on and removing PPE; (51) 
• prompt access to sufficient supplies;(40) 
• provision of adequate PPE according to technical 

specifications; (52) 
• appropriate hand hygiene; (46, 47) 
• health worker compliance; 
• supervision and regular monitoring and feedback by 

IPC personnel.(37, 41, 46) 

International standards that meet functional equivalency for 
each type of personal protective equipment item are included 
in WHO’s Technical specifications of personal protective 
equipment for COVID-19. (52) 

WHO does not advise disinfection of gloved hands. However, 
if strictly necessary, the disinfection of a gloved hand through 
validated methods supported by the glove manufacturer 
should only be performed during a moment for hand hygiene 
as part of the bundling of care tasks to be performed on a 
single patient.(46, 53) 

Where shortages in personal protective equipment supply are 
forecasted to affect the safety and sustainability of health care 

delivery, the use of PPE in health care settings where patients 
with COVID-19 are cared for must be optimized.  As a 
temporary strategy during severe PPE shortages, personal 
protective equipment use can be extended (that is, using PPE 
items for longer than normal or for multiple patient 
encounters) or personal protective equipment can be 
reprocessed.(40) 

The following practices are not recommended by WHO: 

• reuse of PPE (donning of a used PPE item without 
decontamination/ reprocessing); 

• the use of gloves in settings where they are not needed 
(e.g., administration of COVID-19 vaccine); 

• the use of a medical mask in combination with a 
respirator to extend the use of a respirator or ensure 
source control when using a respirator with an unfiltered 
exhalation valve.(7, 40)  

WHO continues to advise the use of a face shield as a rational 
alternative when it is deemed necessary in the local context 
to add a protective layer to a respirator during extended 
use.(40) 

Environmental cleaning and disinfection 

It is important to ensure that cleaning and disinfection 
procedures are followed consistently and correctly. Ensure 
surfaces are easily cleaned and clutter minimized.  All 
surfaces in health facilities, especially frequently touched 
surfaces and those visibly soiled or contaminated by body 
fluids, should be routinely cleaned and disinfected.(3, 54) In 
settings where patients with suspected or confirmed SARS-
CoV-2 infections are admitted, frequency of cleaning 
depends on the type of patient areas and surfaces. Detailed 
guidance on environmental cleaning and disinfection in the 
context of COVID-19 is available from WHO.(54) 

Disinfectant solutions should always be prepared in well-
ventilated areas. Avoid combining disinfectants, both during 
preparation and usage, as such mixtures cause respiratory 
irritation and can release potentially fatal gases, in particular 
when combined with hypochlorite solutions. 

Spraying individuals with disinfectants (such as in a tunnel, 
cabinet, or chamber) is not recommended under any 
circumstances. 

To clean environmental, non-porous, surfaces effectively: 

• Clean surfaces thoroughly with water and detergent.  
• Apply a disinfectant solution. WHO advises that a 

concentration of either 0.1% sodium hypochlorite (1000 
parts per million), hydrogen peroxide ≥0.5%, or 70-90% 
ethanol may be used in health settings, while remaining 
effective against other clinically relevant pathogens after 
a minimum contact time of 1 minute.(54) 
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• However, if there are large spills of blood or body fluids 
(i.e., more than about 10mL), a concentration of 0.5% 
(5000 parts per million) sodium hypochlorite should be 
used after removal of organic material.(54) 

• Other disinfectants can be considered, provided the 
manufacturers recommend them for SARS-CoV-2 and 
other locally relevant microorganisms. Manufacturer 
advised contact times should be applied and may vary.(54) 

• After appropriate contact time, disinfectant residue may 
be rinsed off with clean water if required. (54) 

Medical devices and equipment, laundry, food service 
utensils and medical waste should be managed in accordance 
with safe routine procedures.(54-57)  

Waste management 

Currently, direct, unprotected human contact during the 
handling of health-care waste has not been reported to be 
associated with transmission of SARS-CoV-2. Most of the 
waste generated in health facilities is general, non-infectious 
waste (e.g., packing, food waste, disposable hand drying 
towels). General waste should be segregated from infectious 
waste in clearly marked bins, bagged and tied and disposed 
of as general municipal waste. Infectious waste produced 
during patient care, including waste from those with 
confirmed SARS-CoV-2 infection (e.g., sharps, bandages, 
pathological waste), should be collected safely in clearly 
marked lined containers and sharps boxes.(54, 58)  

To safely manage health-care waste, facilities should: 

• assign responsibility, adequate human and material 
resources for the collection, segregation and disposal of 
waste; 

• treat waste preferably on-site, and then safely dispose of it; 
• understand where and how waste moved off-site will be 

treated and disposed of; 
• ensure staff use appropriate PPE (boots, long-sleeved 

gown, heavy-duty gloves, mask, and goggles or a face 
shield) while managing infectious waste and perform 
hand hygiene after taking off the PPE;(40, 46, 51) 

• prepare for increases in the volume of infectious waste 
during the COVID 19 outbreak, especially through the 
use of PPE and in the context of COVID-19 vaccination 
delivery;(58)  

• consider environmentally friendly treatment 
methodologies and solutions to minimize both general 
and medical waste at point of use, segregation, disposal 
and collection.(58) 

 
i Universal masking in health facilities is defined as the 
requirement for all persons (staff, patients, visitors, service 
providers and others) to wear a mask at all times except for when 
eating or drinking. 

3.  Transmission-based precautions  

3.1 Universal and targeted continuous masking   

WHO has issued guidance on mask use in health facilities in 
the context of the COVID-19 pandemic that includes advice 
and scientific evidence on universal maskingi and targeted 
continuous medical mask usej.(7) 

Universal masking 

WHO regularly reviews literature on universal masking 
policies. Four studies, all from the United States of America, 
found that the  implementation of universal masking policies 
in health workers was associated with a decreased risk of 
SARS CoV-2 infections in health workers.(59-62) However, 
all studies used a before-after design and had other limitations, 
including lack of or limited control for confounders, such as 
use of other personal protective equipment and exposures. 
Nonetheless, in areas of known or suspected community or 
cluster SARS-CoV-2 transmission, universal masking is 
advised in all health facilities: 

• All health workers, including community health workers 
and caregivers, should wear a medical mask at all times, 
for any activity (care of COVID-19 or non-COVID-19 
patients) and in any common area (e.g., cafeteria, staff 
rooms). 

• Other staff, visitors, outpatients and service providers 
should also wear a mask (medical or non-medical) at all 
times when in the health facility. 

• Inpatients are not required to wear a mask (medical or 
non-medical) unless physical distancing of at least 1 
metre cannot be maintained (e.g., during examinations or 
bedside visits) or when outside of their care area (e.g., 
when being transported), provided the patient is able to 
tolerate the mask and there are no contraindications. 

Targeted continuous masking 

In contexts where SARS-CoV-2 transmission is known or 
suspected to be only sporadic, WHO continues to advise 
targeted continuous medical mask use. This approach 
requires health workers, including community health workers 
and caregivers who work in clinical areas, to continuously 
wear a medical mask during routine activities throughout the 
entire shift, apart from when eating and drinking and 
changing their medical masks after caring for a patient who 
requires droplet/contact or airborne precautions for reasons 
other than COVID-19. In these transmission settings, staff 
working in non-patient areas (e.g. administrative staff) are not 
required to wear a medical mask during routine activities if 
they have no patient contact.(7) 

j Targeted continuous medical mask use is defined as the practice 
of wearing a medical mask by all health workers and caregivers 
working in clinical areas during all routine activities throughout the 
entire shift. 
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Whether adopting universal masking or targeted continuous 
medical mask use within health facilities, the following 
procedures and practices should be ensured:(7)  

• Medical masks use should be combined with other 
measures including frequent hand hygiene and physical 
distancing of at least 1 metre among health workers in(63) 
shared and crowded places such as cafeterias, break 
rooms and dressing rooms.  

• Medical masks must be changed when wet, soiled, or 
damaged or if the health worker or caregiver removes the 
mask for any reason (e.g., for eating or drinking or caring 
for a patient who requires droplet/contact precautions for 
reasons other than COVID-19). 

• Used medical masks should be properly disposed of.  
• The medical mask should not be touched to adjust it or if 

displaced from the face for any reason. If this happens, 
the mask should be safely removed and replaced, and 
hand hygiene performed.  

• The medical mask (as well as other PPE) should be 
discarded and changed after caring for any patient who 
requires contact/droplet precautions for other pathogens, 
followed by hand hygiene.  

• A particulate respirator at least as protective as a 
National Institute for Occupational Safety and Health-
certified N95, N99, US Food and Drug Administration 
surgical N95, European Union standard FFP2 or FFP3, 
or equivalent, should be worn instead of a medical mask 
in settings for COVID-19 patients where aerosol 
generating procedures are performed (see WHO 
recommendations below). In these settings, this 
includes continuous use of respirators by health workers 
throughout the entire shift.  

• Under no circumstances should medical masks or 
respirators be shared between health workers.  

• Masks can become displaced from optimal facial 
coverage of the mouth and nose (fit) during extended 
use, which creates gaps for respiratory particles to 
bypass the filtration layers on inhalation and 
exhalation.(64) Facial differences can also affect the fit 
of medical masks and respirators.(65) The use of 
peripheral items to improve mask fit, including the use 
of a fabric mask over a medical mask (double masking) 
has been implemented in several countries. Adding a 
fabric mask over a medical mask can be expected to 
improve fit and filtration, at the cost of reducing 
breathability for the wearer and potential higher risk 
self-contamination.(66) More evidence is needed on the 
benefits and risks of double masking. (67) 

• Masks with bands or ties worn tightly behind the head 
(rather than ear loops) can reduce gaps at the sides and 
improve the consistency of the mask fit. (63, 66, 67) A 
reusable mask brace (also known as a fitter) worn on 
top of the outer frame of a mask to enhance fit may also 
be considered.(63, 67, 68)  

3.2. Isolation and cohorting of patients with suspected 
or confirmed COVID-19 

Isolate patients with suspected or confirmed COVID-19 in 
single rooms or, if unavailable, cohort them in the same room, 
using the following principles:  

• Designate a dedicated team of health workers, where 
possible, for care of patients with suspected or confirmed 
COVID-19.  

• Restrict the number of health workers in contact with 
each COVID-19 patient.  

• Patients should be placed in well-ventilated (see 
ventilation requirements in a later section of this 
document) single rooms, if feasible.(41, 69) 

• When single rooms are not available or the bed 
occupancy rate is anticipated to be 100% or more, 
suspected, probable or confirmed COVID-19 cases 
should be grouped together (cohorted) in adequately 
ventilated areas with beds placed at least 1 metre apart 
(e.g. suspected cases should be grouped with other 
suspected cases).  

• Avoid moving and transporting patients out of their room 
or area unless medically necessary. Use designated 
portable medical imaging  equipment and/or other 
designated diagnostic equipment (70), and ensure these 
are reprocessed after patient use according to the 
manufacturer’s instructions. 

• If transport is required, use predetermined transport 
routes to minimize exposure for staff, other patients and 
visitors, and give the patient a medical mask to wear if 
tolerated. 

• Ensure that health workers who are transporting patients 
perform hand hygiene and wear appropriate PPE as 
described in the WHO’s rational use of PPE 
guidance.(40) 

• Equipment should be either single-use and disposable or 
dedicated for use with one patient (e.g. stethoscopes, 
blood pressure cuffs and thermometers). If equipment 
needs to be shared between patients, clean and disinfect 
it each time it is used by another patient (e.g. by using 
ethyl alcohol 70%). (54) 

• Maintain a record of all staff entering the patient’s room. 

The following factors should be considered regarding the 
isolation of patients infected with a variant of concern (VOC) 
in single rooms or cohorted together with others infected with 
the same VOC: 

• local detection capacity of the VOC: sufficient real-time 
SARS-CoV-2 molecular characterization (34) to 
effectively identify carriers of different variants at the 
time of SARS CoV-2  diagnosis; 

• whether the VOC is already widespread/predominant in 
the population where the health facility is located; 
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• availability of information reporting of co-infection with 
more than one SARS-CoV-2 viral strain, including the 
variants of concern, to date; 

• feasibility of isolation in single rooms and practical 
implications for PPE use and other IPC measures.  

Considering these factors, facilities may decide to isolate 
patients infected with VOC in single rooms or cohort those 
infected with the same lineage, depending on a risk 
assessment based on epidemiological criteria such as the 
prevalence of a VOC in the country, travel-based risks, 
whether a contact of a person is known to be infected with a 
VOC and local detection and isolation capacity. It is 
recognized that in many health systems it is not feasible or 
practical to do this. The need to maintain high standards of 
IPC practice is essential for minimizing any potential risk of 
cross infection. 

3.3. Contact and droplet precautions  

In addition to using standard precautions, all individuals 
should use contact and droplet precautions before entering a 
room where there is a patient with suspected or confirmed 
COVID-19. The following principles should be applied: 

• Perform hand hygiene before putting on and after 
removing PPE. 

• Use appropriate PPE: medical mask, eye protection 
(googles or face shield), long-sleeved gown and medical 
gloves.(7, 40) 

• According to health workers’ preferences about having 
the highest perceived protection possible to prevent 
SARS-CoV-2 infection, respirators could also be used by 
health workers instead of medical masks, when 
providing care to COVID-19 patients in other settings 
(even if aerosol-generating procedures are not performed) 
if they are widely available.  

• It is not necessary for health workers to wear boots, 
coveralls and aprons during routine care.(7)  

• Extended use of medical masks, respirators, gowns and 
eye protection can be applied during the care of COVID-
19 patients in the context of PPE shortages, as described 
in the WHO’s rational use of personal protective 
equipment.(40) A new set of gown and gloves are needed 
after caring for a COVID-19 patient who is additionally 
colonized or infected with a multi-drug resistant 
organism.   

• Health workers should refrain from touching their eyes, 
nose or mouth with potentially contaminated gloved or 
bare hands. 

• Notify the unit receiving the patient of any necessary 
precautions as early as possible before the patient’s 
arrival. 

• Frequently clean and disinfect surfaces with which the 
patient is in contact.(54) 

 

3.4. Airborne precautions  

Some aerosol-generating procedures (AGPSs) have been 
associated with an increased risk of transmission of respiratory 
viruses, including coronaviruses (SARS-CoV-1, SARS-CoV-
2 and MERS-CoV).(71-73) The current WHO list of these 
AGPSs is tracheal intubation, non-invasive ventilation (e.g. 
BiLevel positive airway pressure, continuous positive airway 
pressure), tracheotomy, cardiopulmonary resuscitation, 
manual ventilation before intubation, bronchoscopy, sputum 
induction by using nebulized hypertonic saline, dentistry and 
autopsy procedures. In addition in oral health care the 
following are considered AGPSs; all clinical procedures that 
use spray generating equipment such as three-way air/water 
spray, dental cleaning with ultrasonic scaler and polishing; 
periodontal treatment with ultrasonic scaler; any kind of dental 
preparation with high or low-speed hand-pieces; direct and 
indirect restoration and polishing; definitive cementation of 
crown or bridge; mechanical endodontic treatment; surgical 
tooth extraction and implant placement.(74) It remains unclear 
whether aerosols generated by nebulizer therapy or high-flow 
oxygen delivery are infectious or whether other procedures (e.g. 
nasogastric tube insertion, suctioning for airway clearance) 
involve the risk of aerosol generation, due to lack of evidence 
or low-quality evidence.(41, 43) 

WHO makes the following recommendations for health 
workers performing AGPS or in settings where AGPS are 
regularly performed among patients with suspected or 
confirmed COVID-19 (e.g., intensive care units, semi-
intensive care units, emergency departments): 

• Perform procedures in an adequately ventilated room 
(refer to the environmental and engineering control 
section in this guidance).(41) 

• Use appropriate PPE: wear a particulate respirator at 
least as protective as a USA National Institute for 
Occupational Safety and Health-certified N95, European 
Union (EU) standard FFP2 or equivalent.(7, 40, 48) 
Although initial fit testing is needed prior to the use of a 
particulate respirator, many countries and health-care 
facilities do not have a respiratory fit testing programme. 
Therefore, it is critical for health workers to perform the 
required seal check to ensure there is no leakage when 
they put on a disposable particulate respirator.(7, 41, 48) 
Note that if the wearer has a beard or other thick facial 
hair, this may prevent a proper respirator fit. 

• In areas with community or cluster transmission of 
SARS-CoV-2, health workers assigned to intensive care 
units where AGPS are performed should wear a 
particulate respirator throughout their shift.(7) 

• In settings where respirators are worn continuously for 
extended periods of time, health workers should 
regularly perform a particulate respirator seal check to 
ensure there is no air leakage.(48) 

• Respirators should be appropriately disposed of 
whenever removed and not reused unless an appropriate 
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decontamination or reprocessing method has been 
performed. Whenever a respirator is decontaminated or 
reprocessed it should be marked or labelled for quality 
assurance monitoring, undergo assessment of suitability 
for reuse and returned to its original wearer as described 
in the WHO’s rational use of personal protective 
equipment..(40) 

• Exhalation valves on respirators and medical/non-
medical masks are discouraged as they bypass the 
filtration function for exhaled air of the respirator/mask, 
rendering it ineffective for source control.  

• Other PPE items required include eye protection (i.e., 
goggles or a face shield), long-sleeved gown and gloves. 
Health workers performing AGPS should use a 
waterproof apron if the procedure is expected to produce 
a large volume of fluid that might penetrate the gown and 
fluid resistant gowns are not available.. (40, 41) 

• Keep the number of persons present in the room or unit 
to the absolute minimum required for the patient’s care 
and support. 

3.6 Dead body management 

Health workers should do a preliminary evaluation and risk 
assessment before undertaking any activity related to the 
management of suspected or confirmed COVID-19 fatality 
and follow WHO’s Infection prevention and control guidance 
for the safe management of a dead body in the context of 
COVID-19. (75) 

 

4.    Implementing administrative controls   

In addition to ensuring adherence to the measures cited in this 
document, administrative controls (41) and policies for  the 
prevention and control of transmission of SARS-CoV-2 
within the health facility should include the following 
strategies to minimize the transmission of infection (37, 38, 
41): 

• provision of adequate training for health workers;  
• ensuring adequate patient-to-staff ratio; 
• establishing an active syndromic surveillance of health 

workers at the facility entrance when they arrive at work; 
• ensuring that health workers and the public understand 

the importance of seeking medical care promptly; 
• monitoring health workers’ compliance with standard 

precautions and providing mechanisms for improvement 
as needed; 

• applying principles of universal and targeted masking, as 
described in section 3 of this document in areas of known 
or suspected community or cluster SARS-CoV-2 
transmission; 

• reducing traffic to the health facility through actions such 
as relocating an outpatient pharmacy or other services to 
a location outside of the main health facility measures; 

• planning for the re-purposing of wards for isolating 
COVID-19 patients. 

 

4.1. Prevention, identification and management of 
COVID-19 among health workers 

The interim technical guidance specifically for the Prevention, 
identification and management of health worker infection in 
the context of COVID-19(23) outlines the importance of early 
detection of SARS-CoV-2 infection in health workers, 
through active or passive syndromic surveillance and testing, 
depending on the local transmission scenario. It provides 
national and sub-national testing strategies for the detection 
of SARS-CoV-2 infections in health workers, including in 
long-term care facilities. It also provides guidance on 
management of health workers who were exposed to or 
infected with SARS CoV-2, including safe return to work. 

Additional measures to protect health workers from 
occupational risks amplified by the COVID-19 pandemic are 
described in the WHO interim guidance COVID-19: 
Occupational health and safety for health workers(76)  and 
WHO/ILO Occupational safety and health in public health 
emergencies, a manual for protecting health workers and 
responders.(77) 

Administrators should encourage health workers to continue 
following recommended public health and social measures, 
as well as infection prevention and control measures, in the 
community and at home in addition to the workplace. They 
should be supported and monitored for any long-lasting post-
SARS-CoV-2 infection effects and any potential 
psychological implications.(23, 76, 77) 

 

4.2.   Administrative measures to manage visitors  

In the context of community transmission, health facilities 
need to implement policies to limit access to visitors to 
protect them from getting infected and reduce their potential 
to introduce SARS-CoV-2 into the health facility. This need 
must be balanced, however, against the importance of visits 
by family members/next of kin for patients’ well-being. 
Stopping visits can have a negative impact, especially in 
patients with dementia, who may fail to understand why 
visiting is not permitted. It is also important to note that 
compassion in health and promotion of well-being are central 
to the delivery of quality care, including maintaining essential 
health services in the context of COVID-19. 

If the continuous reinforcement of a strong IPC programme 
in the health facility and the rigorous implementation of IPC 
measures can be assured, especially at points of care, then the 
implementation of safe visiting policies can be considered 
following a local risk assessment. Visits should be scheduled 
to allow enough time for screening, education and training of 
visitors. The potential risks of allowing visiting should be 

https://apps.who.int/iris/handle/10665/334156
https://apps.who.int/iris/handle/10665/334156
https://apps.who.int/iris/handle/10665/334156
https://apps.who.int/iris/rest/bitstreams/1313629/retrieve
https://apps.who.int/iris/rest/bitstreams/1313629/retrieve
https://apps.who.int/iris/rest/bitstreams/1313629/retrieve
https://apps.who.int/iris/rest/bitstreams/1329986/retrieve
https://apps.who.int/iris/rest/bitstreams/1156547/retrieve
https://apps.who.int/iris/rest/bitstreams/1156547/retrieve
https://apps.who.int/iris/rest/bitstreams/1156547/retrieve
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explained to patients who have the capacity to understand and 
to their families or next of kin. 

A local decision must be taken on whether compassionate 
visiting /end of life care visit can be permitted when there are 
high levels of transmission, or whether a visitor with suspected 
or confirmed COVID-19 can visit a family member who is 
gravely ill if there are appropriate controls. Such visits need to 
be carefully planned and informed by a local risk assessment. 

The decision to suspend visiting should be reviewed regularly. 

Some strategies to manage visitors include: 

• identifying alternatives for direct interaction between 
patients, family members, other visitors and clinical staff, 
including making remote communications (e.g. 
telephone, internet connection) available; 

• allowing entry only to visitors who are essential, such as 
the parents of paediatric patients, birthing partners and 
caregivers, 

• restricting movement of visitors within the health facility; 
• encouraging family members to assign a single visitor or 

caregiver who is not at high risk for severe COVID-19 
(meaning, the person is less than 60 years of age and has 
no underlying medical condition) to visit the patient;  

• designating an entrance that visitors who are caregivers 
can use to access the facility; 

• maintaining a record of all visitors to the facility; 
• educating and supervising visitors or caregivers on hand 

hygiene, respiratory etiquette, physical distancing of a 
minimum of 1 metre and other IPC precautions including 
the use of PPE, and how to recognize the signs and 
symptoms of COVID-19; 

• in areas of known or suspected sporadic transmission of 
SARS-CoV-2 cases, requiring visitors  (including those 
caring for patients without suspected or confirmed 
COVID-19) to wear a medical mask in clinical areas;(7)  

• conducting active screening of all caregivers and visitors 
for symptoms of COVID-19 before entering the facility 
in areas with widespread community transmission; 

• prohibiting visitors’ presence during AGPS; 
• ensuring there is clear signage to remind visitors of IPC 

measures. 

5.  Implementing environmental and engineering 
controls 

Environmental and engineering controls are an integral part 
of infection prevention and control and include standards for 
adequate ventilation adapted to specific areas in health 
facilities, appropriate structural design, spatial separation and 
adequate environmental cleaning. 

Spatial separation between patients of at least 1 metre and 
adequate ventilation can help to reduce the spread of many 
pathogens in health-care facilities. (20, 78) Use of physical 
barriers such as glass or plastic windows can also reduce 

health workers‘ exposure to SARS-CoV-2, including in areas 
where patients first present, such as screening and triage areas, 
the registration desk at the emergency department and at the 
pharmacy window. 

Ventilation rates within defined spaces in health facilities are 
generally addressed by national regulations. In health 
facilities, large quantities of fresh and clean outdoor air are 
required both for the benefit of occupants and the control of 
contaminants and odours by dilution and removal. There are 
three basic criteria for ventilation(79): 

• ventilation rate: the amount and quality of outdoor air 
provided into the space;  

• airflow direction: the overall airflow direction in a 
building and between spaces, which should be from 
clean-to-less clean zones; 

• air distribution or airflow pattern: the supply of air that 
should be delivered to each part of the space to improve 
dilution and removal of airborne pollutants generated in 
the space. 

Three methods may be used to ventilate spaces within health 
facilities: natural, mechanical and hybrid (mixed mode) 
ventilation.  

Environmental and engineering controls play a key role in 
reducing the concentration of infectious respiratory aerosols 
in the air and the contamination of surfaces and inanimate 
objects. WHO has developed a ventilation roadmap (17) on 
how to improve ventilation in indoor spaces, which takes into 
account different ventilation systems (mechanical or natural) 
and includes healthcare settings. The roadmap aims to define 
the key questions users should consider as they assess indoor 
ventilation, including in areas where patients are hospitalized, 
and the major steps needed to reach recommended ventilation 
levels or simply improve indoor air quality to reduce the risk 
of SARS-CoV-2 spread. 

Any decision on which type of ventilation system to use 
should take into account climate, prevalent wind direction, 
floor plan, need, availability of resources and cost. Each 
ventilation system has its advantages and disadvantages, as 
described in WHO’s Acute respiratory infections treatment 
centre: practical manual to set up and manage a SARI 
treatment centre and a SARI screening facility in health care 
facilities.(79)  
 
When AGPS are not performed, adequate ventilation is 
considered to be 60 litres/second per patient (L/s/patient) for 
naturally ventilated areas or 6 air changes per hour 
(equivalent to 40 L/s/patient for a 4x2x3 m3 room) for 
mechanically ventilated areas(69, 79, 80) 
For areas where AGPS are performed, adequate 
ventilation rates are indicated below. In this particular context, 
specific ventilation requirements should be met in patient 
areas. Ideally, AGPS should be performed in rooms equipped 

https://www.who.int/publications/i/item/10665-331603
https://www.who.int/publications/i/item/10665-331603
https://www.who.int/publications/i/item/10665-331603
https://www.who.int/publications/i/item/10665-331603
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with negative pressure ventilation systems, in keeping with 
airborne precautions. (41) However, when there are many 
admissions of severely ill patients requiring medical 
interventions that may generate aerosols or isolation room 
capacity is limited, especially in low-resource settings, this 
may not be feasible.  
 
Naturally ventilated areas 
Health facilities using natural ventilation systems should 
ensure that contaminated air exhaust is expelled directly 
outdoors, away from air-intake vents, clinical areas and 
people. Natural ventilation provides fluctuating airflows; and 
consequently, higher ventilation rate values than for 
mechanical ventilation are recommended. The recommended 
average natural ventilation rate is 160 L/s/patient.(69) The 
application of natural ventilation depends on favorable 
climate conditions. When natural ventilation alone cannot 
satisfy recommended ventilation requirements, alternative 
ventilation systems, such as a hybrid (mixed mode) should be 
considered.(17, 79) 
 
Mechanically ventilated areas 
 
In health facilities where a mechanical ventilation system is 
available, negative pressure should be created to control the 
direction of airflow. The ventilation rate should be 6-12 air 
changes per hour (e.g., equivalent to 40-80 L/s/patient for a 
4x2x3 m3 room), and ideally 12 air changes per hour for new 
constructions, with a recommended negative pressure 
differential of ≥2.5Pa (0.01-inch water gauge) to ensure that 
air flows from the corridor into patient rooms. (80-82) 
Airflow direction can be assessed by measuring the pressure 
difference between the rooms with a differential pressure 
gauge. If measuring the pressure difference is not feasible, the 
airflow direction from a clean to a less-clean area can be 
assessed using cold smoke (smoke test puffer).(83) 
 
For health facilities without adequate natural or mechanical 
ventilation, the following approaches can be considered in 
consultation with an environmental engineer:(17, 79, 81) 

Installation of exhaust fans.  Fans need to be installed so 
that the air is released directly outdoors. The number and 
technical specification of exhaust fans will depend on the size 
of the room and the desired ventilation rate. Positioning the 
exhaust fan should be done so that it is not close to the 
ventilation air intake. A reliable electricity supply is required 
for an exhaust fan. If problems associated with increased or 
decreased temperature occur, spot cooling or ducted heating 
systems may be added. 

• Installation of whirlybirds (e.g., whirligigs, wind 
turbines). These devices do not require an electrical 
supply and provide a roof-exhaust system, increasing the 
airflow in a building. 

• Installation of high-efficiency particulate air filters. 
When appropriately selected, deployed and maintained, 
single-space air cleaners with high-efficiency particulate 
air filters (either ceiling mounted or portable) can be 
effective in reducing/lowering concentrations of 
infectious aerosols in a single space.(84-86) However, 
the evidence on the effectiveness of high-efficiency 
particulate air filters in preventing health-care 
transmission of coronaviruses is currently limited. The 
effectiveness of portable high-efficiency particulate air 
filters will depend on the airflow capacity of the unit, the 
configuration of the room (including furniture and 
persons in the room), the position of the high-efficiency 
particulate air filter unit relative to the layout of the room 
and the location of the supply registers or grilles. Health 
facilities that choose to use high-efficiency particulate air 
filters should follow the manufacturer’s instructions, 
including on recommended cleaning and maintenance 
procedures. Otherwise, uncleaned portable high-
efficiency particulate air filters can lead to a false sense 
of security because filter loading decreases their 
performance.  

Any modifications to health-care ventilation need to be made 
carefully, taking into consideration the cost, design, 
maintenance and potential impact on the airflow across the 
health facility (see above). Poorly designed or maintained 
ventilation systems can increase the risk of health care-
associated infections transmitted by airborne pathogens. 
Rigorous standards for installation and maintenance of 
ventilation systems are essential to ensure that they are 
effective and contribute to a safe environment within the 
entire health facility.   

Ultraviolet germicidal irradiation  

Ultraviolet germicidal irradiation has been proposed as a 
supplemental air-cleaning measure, but there is currently 
limited evidence for its effectiveness in preventing 
respiratory pathogen transmission in health facilities.(87) In 
addition, there are concerns about potential adverse effects 
because ultraviolet germicidal irradiation may be absorbed by 
the outer surfaces of the eyes and skin, leading to 
keratoconjunctivitis and dermatosis.(78, 87, 88) 

6. Duration of contact and droplet precautions for 
patients with COVID-19 

Contact and droplet precautions should only be discontinued 
in consultation with clinicians and should take into 
consideration resolution of clinical signs and symptoms or the 
number of days since a positive test was carried out by 
molecular assay with an upper respiratory specimen. For 
symptomatic patients, these additional precautions can be 
discontinued 10 days after symptoms onset AND at least 
three consecutive days without fever or respiratory symptoms. 
For asymptomatic patients, isolation can end 10 days after the 
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initial SARS-CoV-2 positive test. (42, 89) Although some 
patients have tested positive in molecular assays for SARS-
CoV-2 several days after resolution of symptoms, it is still 
unknown whether they continue to shed the virus, since only 
RNA viral fragments have been detected. (90) Details can be 
found in WHO’s Scientific Brief on Criteria for releasing 
COVID-19 patients from isolation.(89) Some patients may 
experience ongoing symptoms such as post-viral cough 
beyond the period of infectivity. Further information on 
management and rehabilitation of patients post SARS-CoV-
2 infection can be found in the COVID-19 Clinical 
Management Living guidance.(42) 
 
7. Collecting and handling laboratory specimens from 
patients with suspected COVID-19 

All specimens collected for laboratory investigations should 
be regarded as potentially infectious. Facilities should ensure 
that health workers who collect, handle or transport any 
clinical specimens adhere to the following measures and 
biosafety practices to minimize the possibility of exposure to 
pathogens.(91) 

• Ensure that health workers who collect specimens, 
including nasopharyngeal and oropharyngeal swabs – for 
PCR or point of care antigen-detection tests – use 
appropriate personal protective equipment required for 
droplet precautions (see above). Airborne precautions 
may be necessary for collection of nasopharyngeal 
wash/aspirate, sputum, tracheal aspirate, 
bronchioalveolar lavage fluid and pleural fluid.(92) If the 
specimen is collected using sputum induction, personnel 
conducting the procedure should wear a particulate 
respirator at least as protective as a  USA National 
Institute for Occupational Safety and Health -certified 
N95 or an EU standard FFP2 instead of a medical mask, 
where available. 

• Follow good microbiological practice and procedure 
when handling and processing specimens, including 
blood for serological testing. More specific advice can be 
found in Annex 1 of  the document Laboratory biosafety 
guidance related to coronavirus disease.(91) 

• Ensure that all personnel who transport specimens are 
trained in safe handling practices and spill 
decontamination procedures.(54) 

• Place specimens for transport in leak-proof specimen 
bags (i.e., secondary containers) that have a separate 
sealable pocket for the specimen (i.e., a plastic biohazard 
specimen bag), with the patient’s label on the specimen 
container (i.e., the primary container) and a clearly 
written laboratory request form. 

• Deliver all specimens by hand whenever possible. 
• Clearly document the patient’s full name, date of birth 

and clinical diagnosis of suspected COVID-19 on the 
laboratory request form. Notify the relevant laboratory as 
soon as possible that the specimen is being transported. 

For suspected or confirmed COVID-19 cases, patient 
specimens should be transported as UN3373, “Biological 
Substance Category B”. Viral cultures or isolates should 
be transported as Category A, UN2814, “infectious 
substance, affecting humans”. 
 

8. Considerations for surgical procedures 

Any decision on whether to operate on a patient should not 
be based on the patient’s SARS-CoV-2 status but on need 
(e.g., trauma or emergency), the risks and benefits of surgery 
(e.g., life-threating outcomes or patient harm if surgery is 
delayed) and the patient’s clinical condition. Available 
evidence  points to a high proportion of post-operative 
pulmonary complications associated with increased mortality 
in patients with COVID-19.(93) In the context of the COVID-
19 pandemic, every surgical procedure may entail risk for 
both health workers and patients.(94) As part of routine 
clinical practice and because it is known that people without 
symptoms of COVID-19 can transmit the infection, it is 
important that standard precautions are rigorously 
implemented to minimize this risk, and that health workers 
assess potential risks of exposure to infectious material. 
These precautions should include engineering controls that 
reduce exposure to infectious material, administrative 
controls and personal protective equipment use.(40, 41) 
 
General considerations  
• Consider whether non-surgical interventions or 

treatments could be an alternative. 
• Postpone elective surgery in areas with community 

transmission to minimize the risk to the patient and 
medical staff and increase the number of available 
patient beds (especially in intensive care units) and 
ventilators. 

• If the surgical procedure cannot be postponed, a careful 
risk assessment should be done to screen patients for 
COVID-19 symptoms, signs and exposure history.(94) 

• Patients with signs and symptoms of COVID-19 should 
be tested for the virus using molecular assay on upper 
respiratory specimens, such as nasopharyngeal or 
oropharyngeal swab, if available.(95)  Antigen testing 
may help identify patients who are pre-symptomatic for 
COVID-19.  Urgent surgery should not be delayed if this 
test is not available, but IPC measures should be 
informed by a careful COVID-19 risk assessment. (94) 

• Depending on the local testing capacity and intensity of 
transmission in the area, some health facilities may 
consider testing of surgical patients for SARS-CoV-2 
before the surgical procedure, regardless of risk 
assessment for COVID-19. However, there are some 
limitations with this practice.  

• Delays in the results and consequently in surgery may 
increase morbidity and mortality. 

https://app.magicapp.org/#/guideline/j1WBYn/section/LqoJqE
https://app.magicapp.org/#/guideline/j1WBYn/section/LqoJqE
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• Negative results may occur during the incubation period, 
and patients may become infectious later. (96) 

• There may be false-negative test results, depending on 
the test method used.  

• A negative test may encourage false reassurance and less 
stringent adherence to IPC measures. 

• A positive molecular assay test, which may remain 
positive for 6–8 weeks due to viral RNA fragments, can 
lead to delays in necessary surgeries. An increase in false 
positive rates may be seen in areas of low prevalence of 
COVID-19. 

• If the urgency of the surgical procedure does not allow 
sufficient time for testing or if testing is unavailable, 
patients with signs of COVID-19 should undergo chest-
X-ray, chest computerized tomography or chest 
ultrasound (if available) as an early diagnostic tool and 
as a baseline to monitor the patient.(70, 97) 

• If time permits, surgery staff should apply pre-operative 
risk stratification tools such as POTTER and NELA to 
help guide prognosis.(98) 

 
Surgical procedures in suspected or confirmed COVID-19 
patients 
 
• When surgical procedures in COVID-19 patients cannot 

be postponed, surgical staff in the operating room should 
use contact and droplet precautions that include sterile 
medical mask, eye protection (i.e. face shield or goggles), 
gloves and gown (apron may be required if gowns are not 
fluid resistant and surgical staff will perform a procedure 
that is expected to generate a high volume of fluid). 

• A particulate respirator (i.e. N95, FFP2 or equivalent) 
should be used instead of a medical mask, if there is 
potential for an aerosol-generating procedure (see list of 
AGPS in section 3.4 above) or if the procedure involves 
anatomic regions where viral loads of the virus may be 
higher (e.g. nose, oropharynx, respiratory tract).(99, 100) 

Because the risk of AGPS during surgical procedures 
may be difficult to anticipate, health workers may use 
particulate respirators when performing surgical 
procedures on patients with suspected or confirmed 
COVID-19, if available. Respirators with exhalation 
valves should not be used during surgical procedures 
because they do not filter exhaled breath and will 
compromise the sterile field. 

• COVID-19 patients should wear a medical mask while 
being transported to the operating room, if tolerated. 

• Transport staff should use contact and droplet 
precautions when transporting patients with suspected or 
confirmed COVID-19 to the operating room. 

• Ideally, a negative pressure room should be used for 
anaesthesia and intubation (see ventilation section for 
negative pressure room requirements), and health 
workers should wear a particulate respirator in addition 
to eye protection, gown and gloves. However, if a 

negative pressure room is not available, intubation 
should occur in the operating room where the surgical 
procedure will be performed, and a particulate respirator 
should be worn by health workers in the room. (99) 

• Terminal cleaning should be performed after each 
surgical procedure, in accordance with cleaning and 
disinfection recommendations for COVID-19.(54, 55) 

• One or more operating rooms for surgical procedures of 
COVID-19 patients could be identified. These rooms 
should ideally be in the far corner of the surgery floor to 
avoid areas with a high flux of staff and can also be used 
for surgical procedures on other patients, if it cannot be 
dedicated to COVID-19 patients, after terminal 
cleaning.(99, 101) 

• The surgical staff in the room should be restricted to 
essential personnel. 

• Operating rooms that were built to applicable design 
code should already have a high ventilation rate (15-20 
air changes per hour), and their doors should always 
remain closed during procedures.(80, 81) 

• All surgical instruments should undergo standard 
transport, cleaning and sterilization procedures. Medical 
masks, eye protection, gloves and gowns should be worn 
by personnel responsible for cleaning these instruments 
prior to sterilization.(37, 57, 101) 

Surgical procedures in patients whose COVID-19 status is 
unknown  

• In areas with community transmission, patients who are 
not intubated should wear a medical or fabric mask, and 
transport staff should wear a medical mask when 
transporting patients to the operating room.(7)  

• Contact and droplet precaution should be applied by 
surgical staff. In health facilities located in areas with 
community transmission that do not have COVID-19 test 
capacity or where testing could not be done due to the 
urgency of the procedure, a particulate respirator can be 
worn instead of a medical mask if there is potential for 
AGPS (see list of AGPS in section 3.4 above) or if the 
procedure involves anatomic regions where viral loads 
of the COVID-19 virus may be high (e.g. nose, 
oropharynx, respiratory tract).(100)  

• Terminal cleaning of operating room should be 
performed using standard hospital cleaning practices.(54, 
55, 81) 

 
9. Considerations for outpatient care 

The basic principles of infection prevention and control and 
standard precautions should be applied in all health facilities, 
including outpatient settings and primary care. (102) WHO 
has provided recommendations on the minimum 
requirements for IPC that need to be in place in all primary 
care facilities.(38) For SARS-CoV-2, the following measures 
should be adopted: 
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• Consider alternatives to face-to-face outpatient visits 
using telemedicine (e.g. telephone consultations or 
videoconferences) to provide clinical support without 
direct contact with the patient.(103)  

• Ensure that systems are in place for screening and early 
recognition of any patients with suspected COVID-19 
and set up an area/room for isolation while waiting for 
transport to a secondary or tertiary care facility or a 
facility dedicated to COVID-19. 

• Place emphasis on hand hygiene, respiratory hygiene and 
medical masks to be used by patients with respiratory 
symptoms. 

• Ensure appropriate use of contact and droplet 
precautions when performing clinical exams on patients 
with suspected COVID-19. 

• When symptomatic patients are required to wait, ensure 
they have a separate waiting area where they can sit at 
least 1 metre apart, and provide them with masks.  

• Educate patients and families about the early recognition 
of COVID-19 symptoms, basic precautions to be used 
and to which facility they should refer any family 
member showing symptoms of COVID-19. 

 
10. Infection prevention and control considerations in the 
context of COVID-19 vaccination 

WHO has published guidance on National Deployment and 
Vaccination Plans in which countries are advised to base their 
decision-making on identification of target populations. 
Health workers are considered a high priority population.(104) 
Furthermore, according to the WHO Strategic Advisory 
Group of Experts on Immunization (SAGE) values 
framework for the allocation and prioritization of COVID-19 
vaccination, health workers are listed among the priority 
groups for vaccination, as a population with significantly 
elevated risk of being infected.(105) 

Even though vaccines approved through the WHO 
Emergency Use Listing are highly effective to prevent both 
symptomatic and asymptomatic infection as well as to reduce 
severe COVID-19 cases, hospital admission rates and deaths, 
breakthrough infection cases (defined as the detection of 
SARS-CoV-2 RNA or antigen in a respiratory specimen 
collected from a person ≥14 days after receipt of all 
recommended doses of an authorized COVID-19 vaccine) are 
possible, especially before population immunity reaches 
sufficient levels to further decrease transmission. (106) 

A study conducted in US reported 10,262 SARS-CoV-2 
vaccine breakthrough infections in the vaccinated general 
population from 46 states between January and 30 April 2021, 
with an incidence up to 0.01% (underestimated due to lack of 
testing for asymptomatic or who experience mild illness). 
However, 2,725 (27%) vaccine breakthrough infections were 
asymptomatic, 995 (10%) patients were hospitalized, and 160 
(2%) died. Sequence data were available from 5% reported 

cases, 64% of which were identified as SARS-CoV-2 variants, 

including B.1.1.7 (56%), B.1.429 (25%), B.1.427 ( 8%), P.1 
(8%), and B.1.351 (4%).(106) 

In cohort studies conducted in England and Israel among 
health care workers, the incidence of SARS-CoV-2 infection 
among the vaccinated population was significantly lower than 
the un-vaccinated population, especially for symptomatic 
infection.(107-109) 

Data are rapidly being generated on the effectiveness of 
different COVID-19 vaccines in preventing transmission of 
SARS-CoV-2, in particular in the light of the emergence of 
variants of concern. It is therefore important that adherence to 
IPC and public health and social measures be maintained in 
health care settings and the community.(35) Given the current 
state of knowledge, WHO advises that all IPC measures for 
COVID-19 in health facilities be maintained for vaccinated 
health care workers, as well as unvaccinated workers. 

Furthermore, it is critical to rigorously follow IPC principles 
and procedures for COVID-19 vaccination activities to 
protect both health workers and individuals to be vaccinated. 
These are specified in a WHO Aide-memoire (110) and 
include the following: 

• Standard precautions should be applied for COVID-19 
vaccine delivery, considering that the population to be 
vaccinated consists of individuals not presenting signs 
and symptoms of infection. Gloves are not required for 
the administration of vaccine unless otherwise indicated 
(e.g., skin breakdown).  

• Functioning hand hygiene stations should be available at 
the entrance and exit areas and at each vaccination station. 
Vaccinators should always perform hand hygiene before 
putting on and removing personal protective equipment 
(e.g., a mask), before preparing the vaccine and between 
each vaccine administration, preferably using alcohol-
based hand rub. If gloves are used, they do not replace 
the need for performing hand hygiene between vaccine 
administrations.  

• A clean, hygienic and well-ventilated environment, 
appropriate waste management (including sharps 
disposal) and adequate spaces that facilitate best IPC 
practices (e.g., physical distancing of at least 1 metre 
between people waiting, those being immunized and 
amongst staff) are necessary for COVID-19 vaccination 
activities.  

• Additional IPC precautions are necessary in the context 
of the COVID-19 pandemic to reduce the risk of SARS-
CoV-2 transmission (e.g. mask use).(7) 

• WHO has developed COVID-19 vaccination training for 
health workers, including on IPC.(111) 

• National guidance and protocols for IPC measures, 
including those related to COVID-19, should be 
consulted. 
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Monitoring and evaluation of infection prevention 
and control practices  

A set of process, output and outcome key performance 
indicators  are recommended in the Strategic Preparedness and 
Response Plan Monitoring and Evaluation Framework,(112) 
which sets forth and describes the broad response strategy – 
from national level to global and regional coordination. 

Correct implementation of IPC measures will minimize the 
spread of the SARS-CoV-2 in health facilities. Several tools  
have been developed for health facilities and public health 
stakeholders to assess the extent to which health facilities are 
ready to identify and safely manage patients with COVID-19 
and monitor and evaluate implementation of IPC 
measures.(113, 114) Health facilities should consider using 
these tools to identify IPC gaps and to monitor progress in 
addressing them. 

WHO has developed a standardized protocol for COVID-19 
surveillance among health workers that countries can use and 
is leading an international multi-centre case-control study 
aimed primarily at identifying risk factors and exposure 
settings. For more information please contact early 
investigations-2019-nCoV@who.int. 

Reporting of infections among health workers has been 
chosen as an indicator for the Pillar 3 (Surveillance, 
Epidemiological Investigation, Contact tracing, and 
Adjustment of PHSM) in the Strategic Preparedness and 
Response Plan Monitoring and Evaluation Framework. This 
indicator will be calculated using the WHO-HQ surveillance 
database, to which Member States are recommended to 
contribute. As part of  COVID-19 surveillance, WHO 
recommends weekly reporting of selected variables, 
including  cases and deaths among health workers.(115) 

Methodology for developing this interim guidance 

Guidance and considerations included in this document are 
based on systematic reviews, WHO rapid evidence reviews, 
IPC  guidance documents, including the WHO Guidelines on 
infection prevention and control of epidemic- and pandemic-
prone acute respiratory infections in health care, (41) 

available on the WHO Country and Technical Guidance–
Coronavirus Disease (COVID-19) web pagesk.   

This interim guidance also draws on ongoing evaluations of 
available scientific evidence by the WHO ad hoc COVID-19 
Infection Prevention and Control Guidance Development 
Group (see acknowledgement section for list of Guidance 
Development Group members). 

 
k WHO Country & Technical Guidance COVID-19: 
https://www.who.int/emergencies/diseases/novel-coronavirus-
2019/technical-guidance-publications 

During emergencies WHO publishes interim guidance, the 
development of which follows a transparent and robust 
process of evaluation of available evidence on benefits and 
harms. This evidence is evaluated through expedited 
systematic reviews together with an assessment of the 
limitations of the evidence and consensus building through 
Guidance Development Group consultations and discussions 
facilitated by a methodologist. This process also considers, as 
much as possible, potential resource implications, values and 
preferences, feasibility, equity and ethics. All 
recommendations were reached through consensus; where 
this was not possible a survey with a question outlining the 
specific issue/response was administered to the GDG 
members and a majority of 70% of votes are required to make 
a recommendation. Draft guidance documents are reviewed 
by an external review panel of experts prior to publication. 

All external contributors to the guidelines, including 
members of the Guideline Development Group and the 
External Review Group, completed a WHO declaration of 
interests form in accordance with WHO policy for experts. 
The WHO Guideline Steering Group reviewed the 
declaration of interest forms and undertook a web-based 
search to determine if any potential conflicts of interest 
existed, and a management plan was agreed; if a conflict of 
interest was considered significant, this was noted at the start 
of the GDG meeting and the individual was recused from 
decision-making for the related recommendation, however no 
conflicts were identified. Funding for this guideline was 
provided by the WHO COVID-19 emergency funds. 

Acknowledgements 

This guidance is based on existing evidence and in 
consultation with the WHO Health Emergencies Programme  
Ad-hoc COVID-19  infection prevention and control 
Guidance Development Group and the WHO Health 
Emergencies Programme  Ad-hoc Experts Advisory Panel for 
Infection Prevention and Control Preparedness, Readiness 
and Response to COVID-19, and other international experts. 
WHO thanks the following individuals for providing review 
(in alphabetical order): 

1) The WHO Health Emergencies Programme Ad-hoc 
COVID-19 infection prevention and control 
Guidance Development Group (in alphabetical 
order):  

Yewanda Alimi, Africa CDC, Ethiopia;Jameela Alsalman, 
Ministry of Health, Bahrain; Baba Aye, Public Services 
International, France; Roger Chou, Oregon Health Science 
University, USA; May Chu, Colorado School of Public Health, 
USA; John Conly, Alberta Health Services, Canada; Barry 
Cookson, University College London, United Kingdom; 

https://www.who.int/publications/i/item/WHO-WHE-2021.07-eng
https://www.who.int/publications/i/item/WHO-WHE-2021.07-eng
mailto:early%20investigations-2019-nCoV@who.int
mailto:early%20investigations-2019-nCoV@who.int
https://www.who.int/publications/i/item/WHO-WHE-2021.07-eng
https://www.who.int/publications/i/item/WHO-WHE-2021.07-eng
https://www.who.int/publications/i/item/who-2019-nCoV-surveillanceguidance-2020.8
https://apps.who.int/iris/handle/10665/112656
https://apps.who.int/iris/handle/10665/112656
https://apps.who.int/iris/handle/10665/112656


Infection prevention and control during health care when coronavirus disease (COVID-19) is suspected or confirmed: Interim guidance 

-17- 

Nizam Damani, Southern Health & Social Care Trust, United 
Kingdom; Dale Fisher, Global outbreak alert and response 
network (GOARN), Singapore; Tiouiri Benaissa Hanene, 
CHU La Rabta, Tunisia; Joost Hopman, Radboud University 
Medical Center, The Netherlands; Mushtuq Husain, Institute of 
Epidemiology, Disease Control & Research, Bangladesh; 
Kushlani Jayatilleke, Sri Jayewardenapura General Hospital, 
Sri Lanka; Seto Wing Jong, School of Public Health, Hong 
Kong Special Administrative Region (SAR), China; Souha 
Kanj, American University of Beirut Medical Center, Lebanon; 
Daniele Lantagne, Tufts University, USA; Fernanda Lessa, 
Centers for Disease Control and Prevention, USA; Anna Levin, 
University of São Paulo, Brazil; Yugo Li, The University of 
Hong Kong,Hong Kong,China; Ling Moi Lin, Sing Health, 
Singapore; Caline Mattar, World Health Professions Alliance, 
USA; Mary-Louise McLaws, University of New South Wales, 
Australia; Geeta Mehta, Journal of Patient Safety and Infection 
Control, India; Shaheen Mehtar, Infection Control Africa 
Network, South Africa; Ziad Memish, Ministry of Health, 
Saudi Arabia;Mauro Orsini, Ministry of 
Health,Chile;Diamantis Plachouras, European Centre for 
Disease Prevention and Control, Sweden; Maria Clara 
Padoveze, School of Nursing, University of São Paulo, Brazil; 
Mathias Pletz, Jena University, Germany; Marina Salvadori, 
Public Health Agency of Canada, Canada; Ingrid Schoeman, 
Operational Manager, TB proof, South Africa; Mitchell 
Schwaber, Ministry of Health, Israel; Nandini Shetty, Public 
Health England, United Kingdom; Mark Sobsey, University of 
North Carolina, USA; Paul Ananth Tambyah, National 
University Hospital, Singapore; Andreas Voss, Canisus-
Wilhelmina Ziekenhuis, The Netherlands and Walter Zingg, 
Hôpitaux Universitaires de Genève, Switzerland;  
2) The WHO Health Emergencies Programme Ad-hoc 
Experts Advisory Panel for Infection Prevention and 
Control Preparedness, Readiness and Response to 
COVID-19, and other international experts including (in 
alphabetical order):  
Mardjan Arvand, Robert Koch Institute Nordufer, Denmark; 
Elizabeth Bancroft, Centers for Disease Control and 
Prevention, USA; Gail Carson, ISARIC Global Support Centre, 
United Kingdom; Larry Chu, Stanford University School of 
Medicine, USA; Shan-Chwen Chang, National Taiwan 
University, Taiwan, Feng-Yee Chang, National Defense 
Medical Center, Taiwan, Steven Chu, Stanford University, 
USA; Yi Cui, Stanford University, USA; Jane Davies, 
Médecins Sans Frontières, The Netherlands; Katherine 
Defalco, Public Health Agency of Canada, Canada; Kathleen 
Dunn, Public Health Agency of Canada; Janine Goss, Public 

Health England, United Kingdom; Alison Holmes, Imperial 
College, United Kingdom; Paul Hunter, University of East 
Anglia, United Kingdom; Giuseppe Ippolito, Instituto 
Nazionale per le Malattie Infettive Lazzaro Spallanzani, Italy; 
Marimuthu Kalisvar, Tan Tock Seng Hospital, Singapore; Dan 
Lebowitz, Hopitaux Universitaires de Genève, Switzerland; 
Outi Lyytikainen, Finland; Trish Perl, UT Southwestern, USA; 
F. Mauro Orsini, Ministry of Health, Santiago, Chile; Didier 
Pittet, Hopitaux Universitaires de Genève, and Faculty of 
Medicine, Geneva, Switzerland; Benjamin Park, Centers for 
Disease Control and Prevention, USA; Amy Price, Stanford 
University School of Medicine, USA; Supriya Sharma, Public 
Health Canada; Nalini Singh, The George Washington 
University, USA; Rachel Smith, Centers for Disease Control 
and Prevention, USA; Jorgen Stassinjns, Médecins Sans 
Frontières, The Netherlands and Sara Tomczyk, Robert Koch 
Institute, Germany.  
 
3) External infection prevention and control peer 

review group: 
Peta-Anne Zimmerman (Griffith University, Australia), 
Corey Forde (The Queen Elizabeth Hospital, Barbados), 
Pierre Parneix (Hôpital Pellegrin, France) Sade Ogunsola 
(University of Lagos, Nigeria). 

 
WHO Secretariat: Benedetta Allegranzi, Gertrude Avortri, 
Sunil Kumar Bahl, April Baller, Deborah Barassa, Andreea 
Capilna, Landry Kabego Cihambanya, Jennifer Collins, 
Giorgio Cometto, Ana Paula Coutinho Rehse, Sergey Eremin, 
Dennis Falzon, Luca Fontana, Dennis Nathan Ford, Carole 
Fry, Silvana Gastaldi, Nagwa Hasanin (UNICEF), Mahmoud 
Hamouda, Iman Heweidy, Ivan Ivanov, Pierre Claver Kariyo, 
Joyce Biromumaiso Kasoma, Raoul Kamadjeu (UNICEF), 
Ying Ling Lin, Ornella Lincetto, Finda Maha-Toto, Guy 
Mbayo, Madison Moon,  Babacar Ndoye, Takeshi Nishijima, 
Bisso Hilde Okou, Nittita Praspopa-Plaizier, Hussain 
Rashseed, Andry Razakamanantsoa, Paul Rogers, Paul E. 
Schumacher, Aparna Singh Shah, Nahoko Shindo, Alice 
Simniceanu, Howard Sobel, Valeska Stempliuk, Maha Talaat, 
Joao Paulo Toledo, Anthony Twywan, Maria Van Kerkhove, 
Adriana Velazquez, Vicky Willet, Halima Yarow, Bassim 
Zayed, and Matteo Zignol. 
 
 
 
 
 

  
  



Infection prevention and control during health care when coronavirus disease (COVID-19) is suspected or confirmed: Interim guidance 

-18- 

References 

1. World Health Organization. The world health report 
2006: Working together for health. Geneva: World 
Health Organization; 2006 
(https://apps.who.int/iris/handle/10665/43432, accessed 
9 July 2021). 

2. Asad H, Johnston C, Blyth I, Holborow A, Bone A, 
Porter L et al. Health care workers and patients as 
trojan horses: A covid19 ward outbreak. Infection 
Prevention in Practice. 2020;2:100073-. doi: 
10.1016/j.infpip.2020.100073. 

3. Abbas M, Robalo Nunes T, Martischang R, Zingg W, 
Iten A, Pittet D et al. Nosocomial transmission and 
outbreaks of coronavirus disease 2019: The need to 
protect both patients and healthcare workers. 
Antimicrobial Resistance & Infection Control. 
2021;10:7. doi: 10.1186/s13756-020-00875-7. 

4. Klompas M, Baker MA, Rhee C, Tucker R, Fiumara K, 
Griesbach D et al. A SARS-CoV-2 cluster in an acute 
care hospital. Ann intern med. 2021. 
(https://dx.doi.org/10.7326/M20-7567, accessed 9 July 
2021). 

5. Sikkema RS, Pas SD, Nieuwenhuijse DF, O'Toole A, 
Verweij J, van der Linden A et al. Covid-19 in health-
care workers in three hospitals in the south of the 
netherlands: A cross-sectional study. Lancet Infect Dis. 
2020;20:1273-80. doi: 10.1016/S1473-3099(20)30527-
2. 

6. World Health Organization. Health workforce policy 
and management in the context of the covid-19 
pandemic response: Interim guidance, 3 December 
2020. Geneva: World Health Organization; 2020 
(https://apps.who.int/iris/handle/10665/337333, 
accessed 9 July 2021). 

7. World Health Organization. Mask use in the context of 
covid-19: Interim guidance, 1 December 2020. Geneva: 
World Health Organization; 2020 
(https://apps.who.int/iris/handle/10665/337199, 
accessed 9 July 2021). 

8. Onakpoya I, Heneghan C, Spencer E, Brassey J, 
Plüddemann A, Evans D et al. SARS-CoV-2 and the 
role of close contact in transmission: A systematic 
review [version 1; peer review: Awaiting peer review]. 
F1000Research. 2021;10. doi: 
10.12688/f1000research.52439.1. 

9. Wei J, Li Y. Airborne spread of infectious agents in the 
indoor environment. Am J Infect Control. 
2016;44:S102-8. doi: 10.1016/j.ajic.2016.06.003. 

10. Heneghan C, Spencer E, Brassey J, Plüddemann A, 
Onakpoya I, Evans D et al. SARS-CoV-2 and the role 
of airborne transmission: A systematic review [version 
1; peer review: 1 approved with reservations, 2 not 
approved]. F1000Research. 2021;10. doi: 
10.12688/f1000research.52091.1. 

11. Ong SWX, Tan YK, Chia PY, Lee TH, Ng OT, Wong 
MSY et al. Air, surface environmental, and personal 
protective equipment contamination by severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2) 
from a symptomatic patient. JAMA. 2020;323:1610-2. 
doi: 10.1001/jama.2020.3227. 

12. Cheng VCC, Wong SC, Chen JHK, Yip CCY, Chuang 
VWM, Tsang OTY et al. Escalating infection control 
response to the rapidly evolving epidemiology of the 
coronavirus disease 2019 (covid-19) due to SARS-
CoV-2 in hong kong. Infect Control Hosp Epidemiol. 
2020;41:493-8. doi: 10.1017/ice.2020.58. 

13. van Doremalen N, Bushmaker T, Morris DH, Holbrook 
MG, Gamble A, Williamson BN et al. Aerosol and 
surface stability of SARS-CoV-2 as compared with 
sars-cov-1. N Engl J Med. 2020;382:1564-7. doi: 
10.1056/NEJMc2004973. 

14. World Health Organization. Transmission of SARS-
CoV-2: Implications for infection prevention 
precautions: Scientific brief, 09 July 2020. Geneva: 
World Health Organization; 2020 
(https://apps.who.int/iris/handle/10665/333114, 
accessed 9 July 2021). 

15. Rajakumar I, Isaac DL, Fine NM, Clarke B, Ward LP, 
Malott RJ et al. Extensive environmental contamination 
and prolonged severe acute respiratory coronavirus-2 
(sars cov-2) viability in immunosuppressed recent heart 
transplant recipients with clinical and virologic benefit 
with remdesivir. Infect Control Hosp Epidemiol. 
2021:1-3. doi: 10.1017/ice.2021.89. 

16. Onakpoya I, Heneghan C, Spencer E, Brassey J, 
Plüddemann A, Evans D et al. SARS-CoV-2 and the 
role of fomite transmission: A systematic review 
[version 2; peer review: 2 approved]. F1000Research. 
2021;10. doi: 10.12688/f1000research.51590.2. 

17. World Health Organization. Roadmap to improve and 
ensure good indoor ventilation in the context of covid-
19. Geneva: World Health Organization; 2021 
(https://apps.who.int/iris/handle/10665/339857, 
accessed 9 July 2021). 

18. Doung-Ngern P, Suphanchaimat R, Panjangampatthana 
A, Janekrongtham C, Ruampoom D, Daochaeng N et 
al. Case-control study of use of personal protective 
measures and risk for sars-cov 2 infection, Thailand. 
Emerg Infect Dis. 2020;26:2607-16. doi: 
10.3201/eid2611.203003. 

19. Agarwal N, Biswas B. Risk factors of covid-19 
infection among policemen: A case-control study. 
Journal of Acute Disease. 2020;9:263-9. doi: 
10.4103/2221-6189.299182. 

20. Chu DK, Akl EA, Duda S, Solo K, Yaacoub S, 
Schünemann HJ et al. Physical distancing, face masks, 
and eye protection to prevent person-to-person 
transmission of SARS-CoV-2 and covid-19: A 
systematic review and meta-analysis. The Lancet. 
2020;395:1973-87. doi: 10.1016/S0140-
6736(20)31142-9. 

https://apps.who.int/iris/handle/10665/43432
https://dx.doi.org/10.7326/M20-7567
https://apps.who.int/iris/handle/10665/337333
https://apps.who.int/iris/handle/10665/337199
https://apps.who.int/iris/handle/10665/333114
https://apps.who.int/iris/handle/10665/339857


Infection prevention and control during health care when coronavirus disease (COVID-19) is suspected or confirmed: Interim guidance 

-19- 

21. Kollamparambil U, Oyenubi A. Behavioural response 
to the covid-19 pandemic in South Africa. PLoS One. 
2021;16:e0250269. doi: 10.1371/journal.pone.0250269. 

22. Margraf J, Brailovskaia J, Schneider S. Adherence to 
behavioral covid-19 mitigation measures strongly 
predicts mortality. PLoS One. 2021;16:e0249392. doi: 
10.1371/journal.pone.0249392. 

23. World Health Organization. Prevention, identification 
and management of health worker infection in the 
context of covid-19: Interim guidance, 30 October 
2020. Geneva: World Health Organization; 2020 
(https://apps.who.int/iris/handle/10665/336265, 
accessed 9 July 2021). 

24. World Health Organization. Covid-19 weekly 
epidemiological update, 2 February 2021. 2021 
(https://apps.who.int/iris/handle/10665/339548, 
accessed 9 July 2021). 

25. Chou R, Dana T, Selph S, Totten AM, Buckley DI, Fu 
R. Update alert 7: Epidemiology of and risk factors for 
coronavirus infection in health care workers. Annals of 
Internal Medicine. 2021;174:W45-W6. doi: 
10.7326/L21-0034. 

26. Chou R, Dana T, Buckley DI, Selph S, Fu R, Totten 
AM. Update alert 3: Epidemiology of and risk factors 
for coronavirus infection in health care workers. Annals 
of internal medicine. 2020;173:W123-W4. 
(https://doi.org/10.7326/L20-1005, accessed 9 July 
2021). 

27. Tartari E, Saris K, Kenters N, Marimuthu K, Widmer 
A, Collignon P et al. Not sick enough to worry? 
"Influenza-like" symptoms and work-related behavior 
among healthcare workers and other professionals: 
Results of a global survey. PLOS ONE. 
2020;15:e0232168. doi: 10.1371/journal.pone.0232168. 

28. Abbas M, Zhu NJ, Mookerjee S, Bolt F, Otter JA, 
Holmes AH et al. Hospital-onset covid-19 infection 
surveillance systems: A systematic review. J Hosp 
Infect. 2021. doi: 10.1016/j.jhin.2021.05.016. 

29. Wang D, Hu B, Hu C, Zhu F, Liu X, Zhang J et al. 
Clinical characteristics of 138 hospitalized patients with 
2019 novel coronavirus-infected pneumonia in Wuhan, 
China. JAMA. 2020;323:1061-9. doi: 
10.1001/jama.2020.1585. 

30. Public Health England, London School of Hygiene and 
Tropical Medicine. The contribution of nosocomial 
infections to the first wave. London: Public Health 
England,; 28 January 2021. 

31. Carter B, Collins JT, Barlow-Pay F, Rickard F, Bruce 
E, Verduri A et al. Nosocomial covid-19 infection: 
Examining the risk of mortality. The cope-nosocomial 
study (covid in older people). Journal of Hospital 
Infection. 2020;106:376-84. doi: 
10.1016/j.jhin.2020.07.013. 

32. Phua J, Weng L, Ling L, Egi M, Lim C-M, Divatia JV 
et al. Intensive care management of coronavirus disease 
2019 (covid-19): Challenges and recommendations. 

The Lancet Respiratory Medicine. 2020;8:506-17. doi: 
10.1016/S2213-2600(20)30161-2. 

33. World Health Organization. Covid-19 weekly 
epidemiological update, 9 March 2021. 2021 
(https://apps.who.int/iris/handle/10665/340087, 
accessed 9 July  2021). 

34. World Health Organization. SARS-CoV-2 genomic 
sequencing for public health goals: Interim guidance, 8 
January 2021. Geneva: World Health Organization; 
2021 (https://apps.who.int/iris/handle/10665/338483, 
accessed 9 July 2021). 

35. World Health Organization. Considerations for 
implementing and adjusting public health and social 
measures in the context of covid-19: Interim guidance, 
14 June 2021. Geneva: World Health Organization; 
2021 (https://apps.who.int/iris/handle/10665/341811, 
accessed 9 July 2021). 

36. World Health Organization. Covid-19 weekly 
epidemiological update, edition 43, 8 June 2021. 
Geneva: World Health Organization; 2021 
(https://apps.who.int/iris/handle/10665/341716, 
accessed 9 July 2021). 

37. World Health Organization. Guidelines on core 
components of infection prevention and control 
programmes at the national and acute health care 
facility level. Geneva: World Health Organization; 
2016 (https://apps.who.int/iris/handle/10665/251730, 
accessed 9 July 2021). 

38. World Health Organization. Minimum requirements for 
infection prevention and control programmes. Geneva: 
World Health Organization; 2019 
(https://apps.who.int/iris/handle/10665/330080, 
accessed 9 July 2021). 

39. World Health Organization. Core competencies for 
infection prevention and control professionals. Geneva: 
World Health Organization; 2020 
(https://apps.who.int/iris/handle/10665/335821, 
accessed 9 July 2021). 

40. World Health Organization. Rational use of personal 
protective equipment for covid-19 and considerations 
during severe shortages: Interim guidance, 23 
December 2020. Geneva: World Health Organization; 
2020 (https://apps.who.int/iris/handle/10665/338033, 
accessed 9 July 2021). 

41. World Health Organization. Infection prevention and 
control of epidemic- and pandemic-prone acute 
respiratory infections in health care. Geneva: World 
Health Organization; 2014 
(https://apps.who.int/iris/handle/10665/112656, 
accessed 9 July 2021). 

42. World Health Organization. Covid-19 clinical 
management: Living guidance, 25 January 2021. 
Geneva: World Health Organization; 2021 
(https://apps.who.int/iris/handle/10665/338882, 
accessed 9 July 2021). 

https://apps.who.int/iris/handle/10665/336265
https://apps.who.int/iris/handle/10665/339548
https://doi.org/10.7326/L20-1005
https://apps.who.int/iris/handle/10665/340087
https://apps.who.int/iris/handle/10665/338483
https://apps.who.int/iris/handle/10665/341811
https://apps.who.int/iris/handle/10665/341716
https://apps.who.int/iris/handle/10665/251730
https://apps.who.int/iris/handle/10665/330080
https://apps.who.int/iris/handle/10665/335821
https://apps.who.int/iris/handle/10665/338033
https://apps.who.int/iris/handle/10665/112656
https://apps.who.int/iris/handle/10665/338882


Infection prevention and control during health care when coronavirus disease (COVID-19) is suspected or confirmed: Interim guidance 

-20- 

43. World Health Organization. Clinical care for severe 
acute respiratory infection: Toolkit: Covid-19 
adaptation. Geneva: World Health Organization; 2020 
(https://apps.who.int/iris/handle/10665/331736, 
accessed 9 July  2021). 

44. World Health Organization. Antigen-detection in the 
diagnosis of SARS-CoV-2 infection using rapid 
immunoassays: Interim guidance, 11 September 2020. 
Geneva: World Health Organization; 2020 
(https://apps.who.int/iris/handle/10665/334253, 
accessed 9 July 2021). 

45. World Health Organization. Who save lives: Clean 
your hands on the context of covid-19. . 2021 
(https://www.who.int/campaigns/world-hand-hygiene-
day/2021, accessed 11 March 2021). 

46. World Health Organization. Who guidelines on hand 
hygiene in health care. Geneva: World Health 
Organization; 2009 
(https://apps.who.int/iris/handle/10665/44102, accessed 
9 July 2021). 

47. World Health Organization. Hand hygiene: Why, how 
& when. Geneva World Health Organization; 2009 
(https://www.who.int/gpsc/5may/Hand_Hygiene_Why_
How_and_When_Brochure.pdf, accessed 9 July 2021). 

48. World Health Organization. How to perform a particulate 
respirator seal check. Geneva: World Health Organization; 
2008 (https://apps.who.int/iris/handle/10665/70064, 
accessed 9 July 2021). 

49. World Health Organization. Recommendations to member 
states to improve hand hygiene practices to help prevent 
the transmission of the covid-19 virus: Interim guidance, 1 
April 2020. Geneva: World Health Organization; 2020 
(https://apps.who.int/iris/handle/10665/331661, accessed 4 
June 2021). 

50. World Health Organization. Aide memoire standard 
precautions in health care Geneva: World Health 
Organization; 2007 (https://www.who.int/docs/default-
source/documents/health-topics/standard-precautions-
in-health-care.pdf?sfvrsn=7c453df0_2, accessed 9 July 
2021). 

51. World Health Organization. How to put on  personal 
protective equipment (ppe). Geneva; 2020 
(https://cdn.who.int/media/docs/default-
source/integrated-health-services-(ihs)/infection-
prevention-and-control/ppe-en.pdf?sfvrsn=4b45270e_2, 
accessed 9 July 2021). 

52. World Health Organization. Technical specifications of 
personal protective equipment for covid-19: Interim 
guidance, 13 November 2020. Geneva: World Health 
Organization; 2020 
(https://apps.who.int/iris/handle/10665/336622, 
accessed 9 July 2021). 

53. Kampf G, Lemmen S. Disinfection of gloved hands for 
multiple activities with indicated glove use on the same 
patient. J Hosp Infect. 2017;97:3-10. doi: 
10.1016/j.jhin.2017.06.021. 

54. World Health Organization. Cleaning and disinfection 
of environmental surfaces in the context of covid-19: 
Interim guidance, 15 May 2020. Geneva: World Health 
Organization; 2020 
(https://apps.who.int/iris/handle/10665/332096, 
accessed 9 July 2021). 

55. Centers for Disease Control, Prevention and Infection 
Control Africa Network. Best practices for 
environmental cleaning in healthcare facilities in 
resource-limited settings.  (accessed 5 March 2019). 
Atlanta GA: US Department of Health and Human 
Services; 2019 (https://www.cdc.gov/hai/pdfs/resource-
limited/environmental-cleaning-RLS-H.pdf. 

56. Rutala WA, Weber DJ. Best practices for disinfection 
of noncritical environmental surfaces and equipment in 
health care facilities: A bundle approach. Am J Infect 
Control. 2019;47S:A96-A105. doi: 
10.1016/j.ajic.2019.01.014. 

57. World Health Organization. Decontamination and 
reprocessing of medical devices for health-care 
facilities. Geneva: World Health Organization; 2016 
(https://apps.who.int/iris/handle/10665/250232, 
accessed 9 July 2021). 

58. World Health Organization, United Nations Children's 
Fund. Water, sanitation, hygiene, and waste 
management for SARS-CoV-2, the virus that causes 
covid-19: Interim guidance, 29 July 2020. Geneva: 
World Health Organization; 2020 
(https://apps.who.int/iris/handle/10665/333560, 
accessed 9 July 2021). 

59. Wang X, Ferro EG, Zhou G, Hashimoto D, Bhatt DL. 
Association between universal masking in a health care 
system and SARS-CoV-2 positivity among health care 
workers. Jama. 2020;324:703-4. doi: 
10.1001/jama.2020.12897. 

60. Wang DD, O'Neill WW, Zervos MJ, McKinnon JE, 
Allard D, Alangaden GJ et al. Association between 
implementation of a universal face mask policy for 
healthcare workers in a health care system and SARS-
CoV-2 positivity testing rate in healthcare workers. 
Journal of occupational and environmental medicine. 
2021;63:476-81. doi: 10.1097/JOM.0000000000002174. 

61. Seidelman JL, Lewis SS, Advani SD, Akinboyo IC, 
Epling C, Case M et al. Universal masking is an 
effective strategy to flatten the severe acute respiratory 
coronavirus virus 2 (SARS-CoV-2) healthcare worker 
epidemiologic curve. Infect Control Hosp Epidemiol. 
2020;41:1466-7. doi: 10.1017/ice.2020.313. 

62. Lan F-Y, Christophi CA, Buley J, Iliaki E, Bruno-
Murtha LA, Sayah AJ et al. Effects of universal 
masking on massachusetts healthcare workers’ covid-
19 incidence. Occupational Medicine. 2020;70:606-9. 
doi: 10.1093/occmed/kqaa179. 

63. Liu J, Ma J, Ahmed IIK, Varma DK. Effectiveness of a 
3d-printed mask fitter in an ophthalmology setting 
during covid-19. Canadian Journal of Ophthalmology. 
doi: 10.1016/j.jcjo.2021.03.004. 

https://apps.who.int/iris/handle/10665/331736
https://apps.who.int/iris/handle/10665/334253
https://www.who.int/campaigns/world-hand-hygiene-day/2021
https://www.who.int/campaigns/world-hand-hygiene-day/2021
https://apps.who.int/iris/handle/10665/44102
https://www.who.int/gpsc/5may/Hand_Hygiene_Why_How_and_When_Brochure.pdf
https://www.who.int/gpsc/5may/Hand_Hygiene_Why_How_and_When_Brochure.pdf
https://apps.who.int/iris/handle/10665/70064
https://apps.who.int/iris/handle/10665/331661
https://www.who.int/docs/default-source/documents/health-topics/standard-precautions-in-health-care.pdf?sfvrsn=7c453df0_2
https://www.who.int/docs/default-source/documents/health-topics/standard-precautions-in-health-care.pdf?sfvrsn=7c453df0_2
https://www.who.int/docs/default-source/documents/health-topics/standard-precautions-in-health-care.pdf?sfvrsn=7c453df0_2
https://cdn.who.int/media/docs/default-source/integrated-health-services-(ihs)/infection-prevention-and-control/ppe-en.pdf?sfvrsn=4b45270e_2
https://cdn.who.int/media/docs/default-source/integrated-health-services-(ihs)/infection-prevention-and-control/ppe-en.pdf?sfvrsn=4b45270e_2
https://cdn.who.int/media/docs/default-source/integrated-health-services-(ihs)/infection-prevention-and-control/ppe-en.pdf?sfvrsn=4b45270e_2
https://apps.who.int/iris/handle/10665/336622
https://apps.who.int/iris/handle/10665/332096
https://www.cdc.gov/hai/pdfs/resource-limited/environmental-cleaning-RLS-H.pdf
https://www.cdc.gov/hai/pdfs/resource-limited/environmental-cleaning-RLS-H.pdf
https://apps.who.int/iris/handle/10665/250232
https://apps.who.int/iris/handle/10665/333560


Infection prevention and control during health care when coronavirus disease (COVID-19) is suspected or confirmed: Interim guidance 

-21- 

64. Leith D, L'Orange C, Volckens J. Quantitative 
protection factors for common masks and face 
coverings. Environ Sci Technol. 2021;55:3136-43. doi: 
10.1021/acs.est.0c07291. 

65. O’Kelly E, Arora A, Pirog S, Ward J, Clarkson PJ. 
Comparing the fit of n95, kn95, surgical, and cloth face 
masks and assessing the accuracy of fit checking. PLOS 
ONE. 2021;16:e0245688. doi: 
10.1371/journal.pone.0245688. 

66. Sickbert-Bennett EE, Samet JM, Clapp PW, Chen H, 
Berntsen J, Zeman KL et al. Filtration efficiency of 
hospital face mask alternatives available for use during 
the covid-19 pandemic. JAMA Internal Medicine. 
2020;180:1607-12. doi: 
10.1001/jamainternmed.2020.4221. 

67. Rajaram S, Darcey J, Longo A, Burak N. Covid_19 by 
cases: A pandemic review. New York: Nova Science 
Publishers; 2021 accessed 9 July 2021). 

68. Runde DP, Harland KK, Van Heukelom P, Faine B, 
O'Shaughnessy P, Mohr NM. The “double eights mask 
brace” improves the fit and protection of a basic 
surgical mask amidst covid-19 pandemic. Journal of the 
American College of Emergency Physicians Open. 
2021;2:e12335. doi: 
https://doi.org/10.1002/emp2.12335. 

69. World Health Organization. Natural ventilation for 
infection control in health care settings. Geneva: World 
Health Organization; 2009 (9789241547857;  
https://apps.who.int/iris/handle/10665/44167, accessed 
9 July 2021). 

70. World Health Organization. Use of chest imaging in 
covid-19: A rapid advice guide, 11 June 2020. Geneva: 
World Health Organization; 2020 
(https://apps.who.int/iris/handle/10665/332336, 
accessed 9 July 2021). 

71. Tran K, Cimon K, Severn M, Pessoa-Silva CL, Conly J. 
Aerosol generating procedures and risk of transmission 
of acute respiratory infections to healthcare workers: A 
systematic review. PLoS One. 2012;7:e35797. doi: 
10.1371/journal.pone.0035797. 

72. Heinzerling A SM, Scheuer T, et al. Transmission of 
covid-19 to health care personnel during exposures to a 
hospitalized patient — solano county, california. In: 
MMWR. Centers for Disease Control; 2020:69 
(http://dx.doi.org/10.15585/mmwr.mm6915e5, 
accessed 9 July 2021). 

73. Hui DS. Epidemic and emerging coronaviruses (severe 
acute respiratory syndrome and middle east respiratory 
syndrome). Clin Chest Med. 2017;38:71-86. doi: 
10.1016/j.ccm.2016.11.007. 

74. World Health Organization. Considerations for the 
provision of essential oral health services in the context 
of covid-19: Interim guidance, 3 August 2020. Geneva: 
World Health Organization; 2020 
(https://apps.who.int/iris/handle/10665/333625, 
accessed 9 July 2021). 

75. World Health Organization. Infection prevention and 
control for the safe management of a dead body in the 
context of covid-19: Interim guidance, 4 September 
2020. Geneva: World Health Organization; 2020 
(https://apps.who.int/iris/handle/10665/334156, 
accessed 9 July 2021). 

76. World Health Organization. Covid-19: Occupational 
health and safety for health workers: Interim guidance, 
2 February 2021. Geneva: World Health Organization; 
2021 (https://apps.who.int/iris/handle/10665/339151, 
accessed 9 July 2021). 

77. World Health Organization, International Labour 
Organization. Occupational safety and health in public 
health emergencies: A manual for protecting health 
workers and responders. Geneva: World Health 
Organization; 2018 
(https://apps.who.int/iris/handle/10665/275385, 
accessed 5 March 2021). 

78. Mamahlodi MT. Potential benefits and harms of the use 
of uv radiation in transmission of tuberculosis in South 
African health facilities. J Public Health Afr. 
2019;10:742. doi: 10.4081/jphia.2019.742. 

79. World Health Organization. Severe acute respiratory 
infections treatment centre: Practical manual to set up 
and manage a sari treatment centre and a sari screening 
facility in health care facilities. Geneva: World Health 
Organization; 2020 
(https://apps.who.int/iris/handle/10665/331603, 
accessed 9 July 2021). 

80. American Society for Healthcare Engineering, Institute 
ANS. Standard 170-2017--ventilation of health care 
facilities In: Ventilation of  health care facilities. Atlanta 
GA2017:   
https://www.techstreet.com/ashrae/standards/ashrae-170-
2017?product_id=1999079&ashrae_auth_token=12ce7b
1d-2e2e-472b-b689-8065208f2e36 accessed 9 July 
2021). 

81. Centers for Disease Control and Prevention. Guidelines 
for environmental control in health care facilities. 
Recommendations of CDC and the Healthcare Infection 
Control Practices Advisory Committee (HICPAC). 
Atlanta GA: Centers for Disease Control; 2003 ;updated 
July 2019 
(https://www.cdc.gov/infectioncontrol/pdf/guidelines/en
vironmental-guidelines-P.pdf,, accessed 5 March 2021). 

82. Sehulster LM., Chinn RYW., Arduino MJ., Carpenter 
J., Ashford D, Fields B. et al. Guidelines for 
environmental infection control in health-care facilities; 
recommendations of CDC and the Healthcare Infection 
Control Practices Advisory Committee (HICPAC). 
2003. (https://stacks.cdc.gov/view/cdc/45796, accessed 
9 July 2021). 

83. Institute of Healthcare Engineering and Estate 
Management. Updated briefing & guidance on 
considerations for the ventilation aspects of healthcare 
facilities for coronavirus Portsmouth: Institute of 
Healthcare Engineering and Estate Management; 2020 
(https://www.iheem.org.uk/, accessed  

https://doi.org/10.1002/emp2.12335
https://apps.who.int/iris/handle/10665/44167
https://apps.who.int/iris/handle/10665/332336
http://dx.doi.org/10.15585/mmwr.mm6915e5
https://apps.who.int/iris/handle/10665/333625
https://apps.who.int/iris/handle/10665/334156
https://apps.who.int/iris/handle/10665/339151
https://apps.who.int/iris/handle/10665/275385
https://apps.who.int/iris/handle/10665/331603
https://www.techstreet.com/ashrae/standards/ashrae-170-2017?product_id=1999079&ashrae_auth_token=12ce7b1d-2e2e-472b-b689-8065208f2e36
https://www.techstreet.com/ashrae/standards/ashrae-170-2017?product_id=1999079&ashrae_auth_token=12ce7b1d-2e2e-472b-b689-8065208f2e36
https://www.techstreet.com/ashrae/standards/ashrae-170-2017?product_id=1999079&ashrae_auth_token=12ce7b1d-2e2e-472b-b689-8065208f2e36
https://www.cdc.gov/infectioncontrol/pdf/guidelines/environmental-guidelines-P.pdf
https://www.cdc.gov/infectioncontrol/pdf/guidelines/environmental-guidelines-P.pdf
https://stacks.cdc.gov/view/cdc/45796
https://www.iheem.org.uk/


Infection prevention and control during health care when coronavirus disease (COVID-19) is suspected or confirmed: Interim guidance 

-22- 

84. Shaughnessy RJ, Levetin E, Blocker J, Sublette KL. 
Effectiveness of portable indoor air cleaners: Sensory 
testing results. Indoor Air. 1994;4:179-88. doi: 
10.1111/j.1600-0668.1994.t01-1-00006.x. 

85. Li L, Gu J, Shi X, Gong E, Li X, Shao H et al. 
Biosafety level 3 laboratory for autopsies of patients 
with severe acute respiratory syndrome: Principles, 
practices, and prospects. Clin Infect Dis. 2005;41:815-
21. doi: 10.1086/432720. 

86. Wen Z, Yang W, Li N, Wang J, Hu L, Li J et al. 
Assessment of the risk of infectious aerosols leaking to 
the environment from bsl-3 laboratory hepa air 
filtration systems using model bacterial aerosols. 
Particuology. 2014;13:82-7. doi: 
10.1016/j.partic.2012.11.009. 

87. Centers for Disease Control and Prevention, National 
Institute for Occupational Safety and Health. 
Environmental control for tuberculosis: Basic upper-
room ultraviolet germicidal irradiation guidelines for 
healthcare settings. . Department of Health and Human 
Services,; 2009 (https://www.cdc.gov/niosh/docs/2009-
105/default.html accessed 9 July 2021). 

88. Fisk WJ, Faulkner D, Palonen J, Seppanen O. 
Performance and costs of particle air filtration 
technologies. Indoor Air. 2002;12:223-34. doi: 
https://doi.org/10.1034/j.1600-0668.2002.01136.x. 

89. World Health Organization. Criteria for releasing 
covid-19 patients from isolation: Scientific brief, 17 
June 2020. Geneva: World Health Organization; 2020 
(https://apps.who.int/iris/handle/10665/332451, 
accessed 9 July 2021). 

90. Jefferson T, Del Mar CB, Dooley L, Ferroni E, Al-Ansary 
LA, Bawazeer GA et al. Physical interventions to interrupt 
or reduce the spread of respiratory viruses. Cochrane 
Database of Systematic Reviews. 2020;11:CD006207-CD. 
(https://doi.org/10.1002/14651858.CD006207.pub5, 
accessed 9 July 2021). 

91. World Health Organization. Laboratory biosafety 
guidance related to coronavirus disease (covid-19): 
Interim guidance, 28 January 2021. Geneva: World 
Health Organization; 2021 
(https://apps.who.int/iris/handle/10665/339056, 
accessed 9 July 2021). 

92. Klompas M, Baker M, Rhee C. What is an aerosol-
generating procedure? JAMA Surgery. 2021;156:113-4. 
doi: 10.1001/jamasurg.2020.6643. 

93. Nepogodiev D, Bhangu A, Glasbey JC, Li E, Omar 
OM, Simoes JFF et al. Mortality and pulmonary 
complications in patients undergoing surgery with 
perioperative SARS-CoV-2 infection: An international 
cohort study. The Lancet. 2020;396:27-38. doi: 
10.1016/S0140-6736(20)31182-X. 

94. Brücher BLDM, Nigri G, Tinelli A, Lapeña JFF, Espin-
Basany E, Macri P et al. Covid-19: Pandemic surgery 
guidance. 4open. 2020;3:1. 

(https://doi.org/10.1051/fopen/2020002, accessed 9 
July 2021). 

95. World Health Organization. Diagnostic testing for 
SARS-CoV-2: Interim guidance, 11 September 2020. 
Geneva: World Health Organization; 2020 
(https://apps.who.int/iris/handle/10665/334254, 
accessed 9 July 2021). 

96. Kucirka LM, Lauer SA, Laeyendecker O, Boon D, 
Lessler J. Variation in false-negative rate of reverse 
transcriptase polymerase chain reaction-based SARS-
CoV-2 tests by time since exposure. Ann Intern Med. 
2020. (https://doi.org/10.7326/M20-1495, accessed 9 
July 2021). 

97. World Health Organization. Global surveillance for 
covid-19 caused by human infection with covid-19 
virus: Interim guidance, 20 March 2020. Geneva: 
World Health Organization; 2020 
(https://apps.who.int/iris/handle/10665/331506, 
accessed 9 July 2021). 

98. Bertsimas D, Dunn J, Velmahos GC, Kaafarani HMA. 
Surgical risk is not linear: Derivation and validation of 
a novel, user-friendly, and machine-learning-based 
predictive optimal trees in emergency surgery risk 
(potter) calculator. Annals of Surgery. 2018;268:574-
83. doi: 10.1097/sla.0000000000002956. 

99. Moletta L, Pierobon ES, Capovilla G, Costantini M, 
Salvador R, Merigliano S et al. International guidelines 
and recommendations for surgery during covid-19 
pandemic: A systematic review. Int J Surg. 
2020;79:180-8. doi: 10.1016/j.ijsu.2020.05.061. 

100. Judson SD, Munster VJ. Nosocomial transmission of 
emerging viruses via aerosol-generating medical 
procedures. Viruses. 2019;11. doi: 10.3390/v11100940. 

101. Coimbra R, Edwards S, Kurihara H, Bass GA, Balogh 
ZJ, Tilsed J et al. European society of trauma and 
emergency surgery (estes) recommendations for trauma 
and emergency surgery preparation during times of 
covid-19 infection. Eur J Trauma Emerg Surg. 
2020;46:505-10. doi: 10.1007/s00068-020-01364-7. 

102. World Health Organization, United Nations Children's 
Fund. Community-based health care, including 
outreach and campaigns, in the context of the covid-19 
pandemic: Interim guidance, May 2020. Geneva: World 
Health Organization; 2020 
(https://apps.who.int/iris/handle/10665/331975, 
accessed 9 July 2021). 

103. World Health Organization, Global Observatory for 
eHealth. Telemedicine: Opportunities and 
developments in member states: Report on the second 
global survey on ehealth. Geneva: World Health 
Organization; 2010 
(https://apps.who.int/iris/handle/10665/44497, accessed 
9 July 2021). 

https://www.cdc.gov/niosh/docs/2009-105/default.html
https://www.cdc.gov/niosh/docs/2009-105/default.html
https://doi.org/10.1034/j.1600-0668.2002.01136.x
https://apps.who.int/iris/handle/10665/332451
https://doi.org/10.1002/14651858.CD006207.pub5
https://apps.who.int/iris/handle/10665/339056
https://doi.org/10.1051/fopen/2020002
https://apps.who.int/iris/handle/10665/334254
https://doi.org/10.7326/M20-1495
https://apps.who.int/iris/handle/10665/331506
https://apps.who.int/iris/handle/10665/331975
https://apps.who.int/iris/handle/10665/44497


Infection prevention and control during health care when coronavirus disease (COVID-19) is suspected or confirmed: Interim guidance 

-23- 

104. World Health Organization, United Nations Children's 
Fund. Guidance on developing a national deployment 
and vaccination plan for covid-19 vaccines: Interim 
guidance, 16 November 2020. Geneva: World Health 
Organization; 2020 
(https://apps.who.int/iris/handle/10665/336603, 
accessed 9 July 2021). 

105. World Health Organization. Who sage values 
framework for the allocation and prioritization of 
covid-19 vaccination, 14 September 2020. Geneva: 
World Health Organization; 2020 
(https://apps.who.int/iris/handle/10665/334299, 
accessed 9 July 2021). 

106. Centers for Disease Control and Prevention. Covid-19 
vaccine breakthough infections reported to CDC-United 
States January 1-April 30, 2021. In: MMWR Morb 
Motal Wkly Rep. Centers for Disease Control and 
Prevention; 2021:70 
(https://www.cdc.gov/mmwr/volumes/70/wr/mm7021e
3.htm#suggestedcitation. 

107. Angel Y, Spitzer A, Henig O, Saiag E, Sprecher E, 
Padova H et al. Association between vaccination with 
bnt162b2 and incidence of symptomatic and 
asymptomatic SARS-CoV-2 infections among health 
care workers. JAMA. 2021;325:2457-65. doi: 
10.1001/jama.2021.7152. 

108. Amit S, Regev-Yochay G, Afek A, Kreiss Y, Leshem 
E. Early rate reductions of SARS-CoV-2 infection and 
covid-19 in bnt162b2 vaccine recipients. The Lancet. 
2021;397:875-7. doi: 10.1016/S0140-6736(21)00448-7. 

109. Hall VJ, Foulkes S, Saei A, Andrews N, Oguti B, 
Charlett A et al. Covid-19 vaccine coverage in health-
care workers in England and effectiveness of bnt162b2 
mrna vaccine against infection (siren): A prospective, 
multicentre, cohort study. The Lancet. 2021;397:1725-
35. doi: https://doi.org/10.1016/S0140-6736(21)00790-
X. 

110. World Health Organization. Aide-memoire: Infection 
prevention and control (ipc) principles and procedures 
for covid-19 vaccination activities, 15 January 2021. 
Geneva: World Health Organization; 2021 
(https://apps.who.int/iris/handle/10665/338715, 
accessed 9 July  2021). 

111. World Health Organization. Orientation to national 
deployment and vaccination planning for covid-19 
vaccines. . 2021 (https://openwho.org/courses/covid-
19-ndvp-en, accessed 12 March 2021). 

112. World Health Organization. Covid‑19 strategic 
preparedness and response plan: Monitoring and 
evaluation framework, 11 May 2021. Geneva: World 
Health Organization; 2021 
(https://apps.who.int/iris/handle/10665/341576, 
accessed 9 July  2021). 

113. World Health Organization. Infection prevention and 
control health facility response for covid-19: A module 
from the suite of health service capacity assessments in 
the context of the covid-19 pandemic: Interim 
guidance, 20 October 2020. Geneva: World Health 
Organization; 2020 
(https://apps.who.int/iris/handle/10665/336255, 
accessed 9 July 2021). 

114. World Health Organization. Ensuring a safe 
environment for patients and staff in covid-19 health-
care facilities: A module from the suite of health 
service capacity assessments in the context of the 
covid-19 pandemic: Interim guidance, 20 October 
2020. Geneva: World Health Organization; 2020 
(https://apps.who.int/iris/handle/10665/336257, 
accessed 9 July 2021). 

115. World Health Organization. Public health surveillance 
for covid-19: Interim guidance, 16 December 2020. 
Geneva: World Health Organization; 2020 
(https://apps.who.int/iris/handle/10665/337897, 
accessed 9 July 2021).

 
 
 
 

WHO continues to monitor the situation closely for any changes that may affect this interim guidance. Should any factors change, 
WHO will issue a further update. Otherwise, this interim guidance document will expire 2 years after the date of publication.  
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