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Abstract. Infection prevention and control (IPC) strategies are key in preventing nosocomial transmission of
COVID-19. Several commonly used IPC practices are resource-intensive and may be challenging to implement in
resource-constrained settings. An international group of healthcare professionals from or with experience in low- and
middle-income countries (LMICs) searched the literature for relevant evidence. We report on a set of pragmatic recom-
mendations for hospital-based IPC practices in resource-constrained settings of LMICs. For cases of confirmed or
suspected COVID-19, we suggest that patients be placed in a single isolation room, whenever possible. When single
isolation rooms are unavailable or limited, we recommend cohorting patients with COVID-19 on dedicated wards or in
dedicated hospitals. We also recommend that cases of suspected COVID-19 be cohorted separately from those with
confirmed disease, whenever possible, to minimize the risk of patient-to-patient transmission in settings where confir-
matory testing may be limited. We suggest that healthcare workers be designated to care exclusively for patients with
COVID-19, whenever possible, as another approach to minimize nosocomial spread. This approach may also be ben-
eficial in conserving limited supplies of reusable personal protective equipment (PPE). We recommend that visitors be
restricted for patients with COVID-19. In settings where family members or visitors are necessary for caregiving, we
recommend that the appropriatePPEbeusedbyvisitors.Wealso recommend that education regardinghandhygieneand
donning/doffing procedures for PPE be provided. Last, we suggest that all visitors be screened for symptoms before
visitation and that visitor logs be maintained.

INTRODUCTION

Hospital-related transmission of COVID-19 among patients
and healthcare providers has been reported.1–4 As COVID-19
is a highly contagious disease,5 strategies to mitigate the
spread of COVID-19 within healthcare settings are crucial.
Studies in the United States and other high-income countries
(HICs) have demonstrated that the risk of hospital-associated
transmission is low when strict infection control measures are
applied.6,7 However, many commonly used infection pre-
vention and control (IPC) strategies are resource-intensive,
including the use of single-occupancy hospital isolation
rooms and single-use personal protective equipment (PPE). In
resource-constrained settings, limited availability of these
resources and limited staffing may pose challenges because
COVID-19 cases continue to increase. Recommendations
to minimize the risk of nosocomial spread in resource-
constrained settings in low- and middle-income countries
(LMICs) are needed. We report on a set of pragmatic recom-
mendations for IPC practices of healthcare facilities in LMICs
focused on three key areas: 1) isolation and cohorting of pa-
tients, 2) cohorting of healthcare workers (HCWs), and 3)
guidance regarding hospital visitors (Table 1).

METHODS

A full description of the methods is provided in the Appen-
dix. In short, we formulated a set of clearly defined questions

regarding IPC practices for healthcare facilities caring for
COVID-19 patients in LMICs. These questions were reviewed
for content and clarity by other members of the COVID–LMIC
Task Force. After approval, members of the subgroup were
assigned to search the literature for evidence to answer each
question.
The literature search was performed in PubMed and the

Cochrane Library. References of selected articles were also
reviewed to identify relevant publications. Furthermore, we
reviewed existing guidelines from the WHO, Africa CDC, U.S.
CDC, and European CDC (ECDC).
We selected relevant publications, appraised the evidence,

and classified the quality of evidence as high, moderate, low,
or very low. Recommendations were rated as strong or weak,
depending on the quality of evidence and several other factors
such as availability, affordability, and feasibility in LMICs. A
strong recommendation was worded as “we recommend. . .”
and a weak recommendation as “we suggest. . .,” followed by
the quality of evidence. A number of recommendations could
remain “ungraded” (UG), when, in the opinion of the subgroup
members, such recommendations were not conducive for the
process described previously (Appendix Table A2). The rec-
ommendations were reviewed by the subgroup in an iterative
process and were later reviewed by the entire Task Force in
two rounds.

QUESTIONS

We formulated three clearly defined questions regarding
IPC practices in healthcare facilities:

1. Should hospitalized patients with suspected or confirmed
COVID-19 in LMICs be cohorted and, if so, how?
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2. Should HCWs taking care of hospitalized COVID-19 pa-
tients in LMICs care exclusively for those patients?

3. Should visiting policies be altered for patients hospitalized
with COVID-19 in LMICs?

Should hospitalized patients with suspected or con-
firmed COVID-19 in LMICs be cohorted and, if so, how?
Rationale. Infection prevention and control strategies are an
important part of limiting transmission of respiratory viruses
in healthcare settings. A key aspect of IPC involves early
detection and isolation of cases. In HICs, isolation within
healthcare facilities is often achieved by using single-occupancy
isolation rooms. In LMICs, this approach may not always be
feasible because of limited availability of isolation rooms. A
2020 Cochrane review found that lack of adequate isolation
rooms is perceived as major barrier to IPC practices by
HCWs, particularly in LMICs.8 When isolation rooms are
limited, are cohorting strategies effective in preventing
nosocomial transmission?What cohorting strategies should
be used to isolate patients with COVID-19 or suspected
COVID-19?
Search results. We searched PubMed and the Cochrane

Library using combinations of the following Medical Subject
Headings (MeSH) or free-text words: “cohorting AND COVID-
19,” “patient isolation AND COVID-19,” “infection control/
methods AND COVID-19,” “respiratory tract infections/
prevention and control AND COVID-19,” and “pandemics/
prevention and control ANDCOVID-19” through November 1,
2020. The PubMed search yielded 7,824 articles, including 89
systematic reviews. Overall, 2,066 articles were from LMICs.
Few studies from LMICs directly addressed the question of
interest. As such,wediscuss the literature andguidelines from
both HICs and LMICs, which may inform recommendations.
One Cochrane systematic review addressing IPC practices to
prevent transmission of respiratory viruses was identified.
Evidence. Evidence regarding the efficacy of cohorting

patients with suspected or confirmed COVID-19 in reducing
the risk of nosocomial transmission is limited. However,
cohorting strategies have previously been studied for other

respiratory viruses, such as respiratory syncytial virus and
SARScoronavirus. A 2011Cochrane review evaluated the use
of various physical interventions to minimize the transmission
of respiratory viruses.9 In this review, four studies were iden-
tified that reported cohorting as an effective measure in re-
ducing virus spread.9 One controlled before and after study
showed a reduction in nosocomial transmission of respiratory
syncytial virus using cohorting with a decrease from 5.33 to
1.23 infections per 1,000/patient days of care.10 Experience
from the 2003 SARSoutbreak in Singapore also suggests that
cohorting on an open ward may be effective in an outbreak
setting.11 In this observational study, 70 patients exposed to
SARS were cohorted for monitoring. Patients who developed
symptoms concerning SARS infectionwere removed from the
cohort and isolated. The authors reported that within the co-
hort, there was no observed secondary transmission.11

A similar approach has been used in Singapore during the
COVID-19 pandemic with the creation of “respiratory surveil-
lance wards,” which were designated for any patients with
respiratory symptoms.12 When cases of SARS-CoV-2 were
confirmed, patients were moved to a separate isolation ward.
Among staff and patients exposed to SARS-CoV-2, only one
patient developedCOVID-19 after exposure. Another strategy
described for COVID-19 in the United Kingdom relies on the
use of a triage tool to assign patients to single-room isolation
versus cohorting based on the likelihood of COVID-19 in-
fection and the risk of a poor outcome.13 In a study of 93
patients that describes this approach, no cases of symp-
tomatic hospital-acquired infections were found among
cohorted patients.13 Few studies from LMICs have been
published discussing approaches and challenges to cohort-
ing patients with confirmed or suspected COVID-19.14,15

Guidelines from the WHO, CDC, and ECDC recommend
that patients with COVID-19 be placed in single isolation
rooms, when possible.3,16–19 When it is not feasible to isolate
cases in single rooms, the WHO recommends cohorting pa-
tients according to their status as confirmed, probable, or
suspectedCOVID-19; probable cases aredefinedas “suspect
cases for whom testing is inconclusive or not available.”18–20

TABLE 1
Recommendations for COVID-19–related infection prevention and control practices for healthcare facilities in LMICs

1 Isolation and cohorting In LMICs, when cases of COVID-19 are sporadic, we suggest that persons with suspected or
confirmed COVID-19 be placed in single isolation rooms, if available (weak recommendation,
very low quality of evidence).

2 Isolation and cohorting When there are no single isolation rooms or when there is a surge of cases, we recommend that
patientswith confirmedCOVID-19becohorted together (strong recommendation, lowquality of
evidence). In addition, we recommend that patients with suspected disease be cohorted
separately or placed in isolation rooms (strong recommendation, low quality of evidence).

3 Healthcare workers In LMICs, when possible, we suggest that teams of dedicated healthcare professionals be
designated tocare exclusively forCOVID-19patients (weak recommendation, very lowqualityof
evidence).

4 Healthcare workers When it is not possible to have dedicated teams, we recommend strict adherence to local PPE
guidelines and hand hygiene to minimize the risk of cross-contamination or transmission
between healthcare personnel and patients (strong recommendation, low quality of evidence).

5 Visitors For hospitals in LMICs where staff can provide all care, we suggest that visitor restrictions be
placed in accordance with local regulations and guidelines (ungraded).

6 Visitors Whenvisitors are necessary for the careof patients,we recommend keeping thenumber of visitors
to a minimum (strong recommendation, very low quality of evidence). We also recommend that
visitors use appropriate PPE and that education regarding hand hygiene, and donning and
doffing of PPE be provided (strong recommendation, very low quality of evidence).

7 Visitors We suggest that banners be placed at the entrance of healthcare facilities to inform visitors about
symptoms of COVID-19 and that visitors be screened for symptoms before visiting. Visitor logs
should also be maintained (weak recommendation, very low quality of evidence).

LMICs = low- and middle-income countries; PPE = personal protective equipment. Grading: see Appendix for explanations.
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Similarly, the ECDCguidelines recommend placing confirmed
COVID-19 cases in a separate ward or area of the hospital.3

For settings in which a limited number of isolation rooms are
available, one suggestion has been that patients with con-
firmed COVID-19 should be cohorted together and that iso-
lation rooms should be reserved for patients with suspected
disease.21 The Africa CDC recommends preferentially ad-
mitting suspected cases to single rooms; however, when this
is not feasible, suspectedcasesmaybeadmitted todedicated
wards, separate from confirmed COVID-19 cases.22 It is also
recommended that confirmed cases be placed in bays
according to mild, moderate, severe, and critical disease
severity.22

When using a cohorting approach, there are additional
precautions that must be taken into consideration, including
physical distancing and ward ventilation. The recommendations
regarding physical distance between patients on an open ward
varywith aminimumsuggested distance of 1–2m.17 TheSevere
Acute Respiratory Infections Treatment Center manual from the
WHO advise that beds be placed at least 2 m apart for persons
with suspected COVID-19.20 Adequate ventilation is also an
important consideration and further discussed in the “Safety”
section of this series.23 Guidelines from the WHO, CDC, and
Africa CDC additionally recommend the use of engineering
controls, such as glass or plastic barriers between staff and pa-
tients in reception, screening, and triage areas20,24 and theuseof
curtains or other physical barriers in shared patient areas.16

Availability, feasibility, affordability, and safety. Single iso-
lation rooms may be ideal for patients with suspected or
confirmedCOVID-19,whenavailable.However, this approach
is likely impractical in many LMIC settings, given the limited
availability of isolation rooms, particularly during surges of
COVID-19. Cohorting patients with COVID-19 on dedicated
wards according to confirmedor suspected infection is likely a
more feasible approach. As local strategies are devised, they
may take into consideration the availability of any single-
occupancy isolation rooms. If no single isolation rooms are
available, ward cohorting strategies based on disease status
(confirmed, probable, and suspected) are likely safe and
affordable.
Recommendations and suggestions.

1. In LMICs, when cases of COVID-19 are sporadic, we sug-
gest that persons with suspected or confirmed COVID-19
be placed in single isolation rooms, if available (weak rec-
ommendation, very low quality of evidence).

2. In LMICs,when there are no single isolation rooms, orwhen
there is a surge of cases, we recommend that patients with
confirmed COVID-19 be cohorted together (strong rec-
ommendation, low quality of evidence). In addition, we
recommend that patients with suspected disease be
cohorted separately or placed in isolation rooms (strong
recommendation, low quality of evidence).

Should HCWs taking care of hospitalized COVID-19
patients in LMICs care exclusively for those patients?
Rationale.Asymptomatic infection and transmission of SARS-
CoV-2 has been well described.25 Given the increased risk of
COVID-19 among HCWs,26 one concern regarding HCWs
caring for both COVID-19 and non–COVID-19 patients is that
they may inadvertently spread the disease. Creating dedi-
cated teams of HCWs for patients with COVID-19 has several
potential advantages, including rational use of non-disposable

PPE, fewer healthcare professionals exposed to COVID-19, and
a lower risk of HCWs inadvertently transmitting COVID-19 to
patients. However, limitations of this approach may include
shortages of healthcare personnel, particularly during surges,
and an increased risk of burnout syndrome among HCWs.27

Search results. We searched PubMed using combinations
of the following MeSH terms and free-text words: “COVID-19
AND health personnel,” “coronavirus AND health personnel,”
“Middle EastRespiratory Syndrome (MERS)CoronavirusAND
health personnel,” and “SARS virus AND health personnel”
through November 1, 2020. The search yielded 2,980 studies,
including 44 systematic reviews. Among them, 765 studies
were from LMICs; no studies from LMICs that directly
addressed the question of interest were identified.Wediscuss
studies and guidelines related to HCWs caring for patients
withCOVID-19,SARS, andMERS, frombothHICsandLMICs,
which can inform recommendations.
Evidence. Several studies have shown an increased risk of

COVID-19 infection among HCWs.28 Moreover, reports of
nosocomial transmission of COVID-19 have documented
transmission among HCWs as well as nonclinical staff, pa-
tients, and caregivers.1,4,29 A recent report of an outbreak in
Hanoi, Vietnam, during March–April found that 91.3% of
confirmed COVID-19 cases detected had a history of admis-
sion to a hospital or worked in or visited a hospital complex.4

Another study from Ghana found a high rate of COVID-19
among staff at a primary care clinic.30 Although nosocomial
transmission has been documented, no studies were found
that evaluated the role of cohorting HCWs in reducing the risk
of COVID-19 transmission.
There are several reports during the SARS and MERS out-

breaks in which entire hospitals or separate hospital wards
were designated for the care of SARS or MERS patients.
During the 2003 SARS outbreak in Taiwan, the government
implemented dedicatedSARShospitals across the country as
part of the strategy to deal with the surge of patients.31 A
similar approach was considered in Toronto, Canada, how-
ever, implementing dedicated SARS hospitals proved chal-
lenging and instead many hospitals were prepared to care for
SARSpatients.32When the secondwave occurred in Toronto,
four hospitals became designated SARS hospitals.32 In some
settings, these strategies also resulted in dedicated teams of
healthcare professionals, including physicians, nurses, and
allied healthcare professions.33 However, in one report from
Canada, HCWswhowere employed inmore than one hospital
transmitted SARS between institutions, demonstrating the
risk of transmission from HCWs.34

Evidence from the Ebola virus disease (EVD) in West Africa
demonstrated that healthcare delivery settings play major
roles in the propagation of EVD outbreaks,35 but most HCW
infections were associated with general healthcare and home
settings and not with dedicated EVD settings.36 This may also
prove true for SARS-CoV-2, although several nosocomial
outbreaks of SARS-CoV-2 have been described as well.4,37

Interestingly, during the EVD outbreaks in Sierra Leone, al-
thoughmany of the infected HCWs in the study were aware of
the time and incident that resulted in exposure, they delayed
presentation to treatment facilities for the fear of stigma as-
sociated with EVD infection.36 The issue of stigma associated
withCOVID-19disease is a common topic amongpopulations
and HCWs in LMICs. Several strategies have been proposed
to protect HCWs and to mitigate stigma.38,39
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The WHO IPC guidelines recommend that a team of HCWs
should be designated to care exclusively for suspected or
confirmedcasesofCOVID-19,wherepossible.18 Similarly, the
WHOmanual for severe acute respiratory infections treatment
centers recommends “where possible, cohort HCWs to care
exclusively for people with COVID-19 to reduce the risk of
transmission due to inadvertent infection control breaches.”20

The CDC also suggests that facilities should consider desig-
nating entire units to care for COVID-19 patients, with dedi-
cated healthcare professionals, as a measure to limit
healthcare professionals’ exposure and conserve PPE.16

In settings where PPE is limited or in which it must be
reused, cohorting of HCWs may be particularly relevant in
preserving supplies. However, it is important to recognize the
risk posed to HCWs. Adequacy of PPE and suboptimal
handwashing have been identified as important risk factors for
infection.26,40 These findings underscore the importance of
ensuring that HCWs caring for patients with COVID-19 are
equipped with PPE and trained in donning, doffing, and hand
hygiene practices.
Given the increased risk of infection amongHCWscaring for

COVID-19 patients, it may be appropriate to consider addi-
tional precautions in certain settings. For instance, the Africa
CDC recommends that staff with underlying medical condi-
tions, such as HIV, be allowed to care for non–COVID-19 pa-
tients.24 These guidelines also recommend that HCWs should
not have direct contact with family members while working at
isolation centers and should quarantine before reuniting with
family.24 Last, HCWs caring for COVID-19 patients have re-
ported high rates of depression, anxiety, or distress,27 and
providing adequate support to HCWswill be key formitigating
potential adverse effects on mental health.
Availability, feasibility, affordability, and safety. The imple-

mentation of dedicated teams of HCWs to care for COVID-19
patients in LMICs may decrease the risk of nosocomial
transmission and improve safety for both patients and
healthcare providers. Having a dedicated COVID-19 team of
healthcare professionals is practical and should not result
in extra costs if teams can be organized without having to
hire additional staff. However, this approach may be imprac-
tical during extreme shortages of personnel in resource-
constrained settings.
Recommendations and suggestions.

1. In LMICs, when possible, we suggest that teams of dedi-
cated healthcare professionals be designated to care ex-
clusively for COVID-19 patients (weak recommendation,
very low quality of evidence).

2. When it is not possible to have dedicated teams, we rec-
ommend strict adherence to local PPEguidelines andhand
hygiene to minimize the risk of cross-contamination or
transmission between healthcare personnel and patients
(strong recommendation, low quality of evidence).

Should visiting policies be altered for hospitalized pa-
tients with COVID-19 in LMICs? Rationale. In healthcare
facilities, visitation of patientswith COVID-19 has been limited
in many HICs to minimize the risk of healthcare-associated
transmission. However, in LMIC settings, family members are
sometimes involved in providing essential care, such as
bathing, feeding, and turning patients. It is unclear whether
visitors should be restricted in these settings. If visitors are

allowed, what policies should be implemented to protect pa-
tients, healthcare providers, and visitors?
Search results. We searched PubMed using combinations

of the following MeSH terms and free-text words: “COVID-19
AND visitors to patients,” “coronavirus AND visitors to pa-
tients,” “MERS Coronavirus AND visitors to patients,” and
“SARS virus AND visitors to patients” through November 1,
2020. The PubMed search yielded 48 studies; seven studies
were from LMICs. No studies were identified from LMICs that
directly addressed the question of interest. We discuss
studies and guidelines related to visitors for patients with
COVID-19, SARS, and MERS, from both HICs and LMICs,
which can inform recommendations.
Evidence. There are several concerns around hospital visi-

tation in the setting of the COVID-19 pandemic. Given that
transmission of COVID-19 during the asymptomatic or pre-
symptomatic period has been described,41–43 a major con-
cern is that hospital visitors may transmit the virus to patients
and healthcare professionals, risking hospital outbreaks such
as those reported for SARS.32,44 There is also risk of trans-
mission from patients to visitors and, subsequently, risk of
visitor transmission to the community. From the SARS and
MERS epidemics, there is a large body of literature doc-
umenting transmission among hospital visitors.45–56 Early in
the COVID-19 outbreak in Wuhan, China, one report found
that 10% of COVID-19 cases were related to hospital visits.57

The use of visitor restrictions during the COVID-19 pan-
demic has included a range of policies from no-visitor policies
to restricting the number of visitors paired with visitor
screening. A survey of intensive care units in theUnited States
found that nearly all hospitals implemented “no-visitor” poli-
cies, with certain exceptions at the end-of-life.58 Strict visita-
tion policies were also implemented by the National Health
Service in the United Kingdom.59 In Taiwan, most hospitals
changed visiting policies, with some implementing no-visitor
policies and others restricting the number of visitors and vis-
iting hours, paired with symptom and temperature monitoring
to screen visitors.60 In hospices and nursing homes, which
have been significantly affected by the COVID-19 pandemic,
restrictions to visitation have been put in place in many
countries, including Taiwan and the United States.61,62

Although evidence regarding the efficacy of these ap-
proaches for COVID-19 is limited, policies are derived from
experiences during other respiratory viral epidemics. Infection
control strategies including restricted visitation, screening
visitors for symptoms, and maintaining visitor logs have been
described previously.63,64 These were part of infection control
measures that were effective in halting nosocomial outbreaks
of MERS, SARS, and influenza H1N1.46,52,65–73 In Canada
during the2003SARSepidemic, therewasaMinistry ofHealth
ban on all nonessential staff members and visitors, except on
compassionate grounds (e.g., a parent visiting an ill child).34

Visitor logs were used when visitors were allowed to facilitate
contact tracing if a transmission occurred.34 In other settings,
visitors were restricted but not banned as part of infection
control strategies used during the SARS and MERS epi-
demics. In those cases, visitors were screened for symptoms
and required to wear PPE during visits.31,33,72,74–76 Required
PPE ranged from complete contact and droplet precautions
(gown, gloves, and N95 respirators) to simply a surgical
mask.33,52,72
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The CDC, Africa CDC, and WHO have issued recommen-
dations regarding visitation in the context of the COVID-19
pandemic. The recommendations issued by the CDC for non-
American facilities include restricting visitors, using visual
alerts about symptoms, and screening for symptoms. The
CDC recommends that during periods of widespread com-
munity transmission ofCOVID-19, visitor access to healthcare
facilities should be restricted. Only visitors essential for help-
ing to provide patient care and/or caring for pediatric patients
should be allowed. If visitors are allowed, they should be
instructed about hand hygiene, cough etiquette, and mask
use.77 The WHO recommends that visitors be reduced to a
minimum and that visitors follow guidelines regarding hand
hygiene as well as contact and droplet precautions before
entering the room of a suspected or confirmed COVID-19
patient. A visitor log is also recommended.18 The Africa CDC
outlines two strategies for caregivers: 1) restricting all care-
givers and recruiting additional healthcare aides, or 2) allowing
caregivers with restrictions.78 When caregivers are allowed, it
is recommended that the number be limited to one per patient
and that caregivers receive practical instruction in infection
prevention practices.78

In resource-constrained settings in LMICswhere caregivers
are allowed, one challenge may be ensuring adequate avail-
ability of PPE for use by visitors. In addition, ensuring ade-
quate instruction and supervision of caregivers regarding
hand hygiene, proper use of PPE, and attention to surface
contamination may also pose a challenge. In a study of 228
health facilities in Tanzania, compliance with hand hygiene
and disinfection practices was low among HCWs.79 Poor
compliance among HCWs could result in inadequate visitor
instruction and increase the risk of healthcare-associated
transmission.
The ethics of banning or restricting visitors are challenging,

and policiesmust balance the importance of public health and
patient-centered care. In instances where visitor bans are
implemented, it is important to consider circumstances that
may require exceptions and alternative approaches to sup-
porting families and patients.80 Exceptions to visitor restric-
tions may need to be considered under compassionate
circumstances, such as near the end-of-life. Identifying ways
that spiritual supportmaybeprovided for patients and families
when requested is also important; one hospital in the United
States describes facilitating “visits” during which spiritual
leaders or clergy may pray outside of patient rooms or with
familymembers.81When visitation is restricted, systemsmust
also be developed for family communication. In Italy and
South Africa, remote family visits through video calls and vir-
tual family conferences have been used.82,83 During the SARS
epidemic in Hong Kong, helpdesks for relatives were estab-
lished to provide emotional and communication support.84

Availability, affordability, safety, and feasibility. Implement-
ing visitor restrictions and symptomscreening is likely feasible
in many settings and may enhance safety for patients,
healthcare personnel, and the community. In settings where
visitors are allowed, visitor logs may also facilitate contact
tracing in the event of an outbreak. Similarly, the use of visual
alerts in the form of signs or banners at the entrance of
healthcare facilities is low cost and could be easily imple-
mented. If visitors need to be actively involved in the care of
patients with COVID-19 because of a lack of human re-
sources, adequate PPE and training for visitors should be

ensured. Adequate availability of PPE, such as gowns, gloves,
and surgical or N95 masks, may be a considerable barrier in
resource-constrained settings.
Recommendations and suggestions.

1. For hospitals in LMICs where staff can provide all care, we
suggest that visitor restrictions be placed in accordance
with local regulations and guidelines (UG statement).

2. When visitors are necessary for the care of patients, we
recommend keeping the number of visitors to a minimum
(strong recommendation, very low quality of evidence). We
also recommend that visitors use appropriate PPE and that
education regarding hand hygiene, and donning and
doffing of PPE be provided (strong recommendation, very
low quality of evidence).

3. We suggest that banners be placed at the entrance of
healthcare facilities to inform visitors about symptoms of
COVID-19 and that visitors be screened for symptoms
before visiting. Visitor logs should also be maintained
(weak recommendation, very low quality of evidence).
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APPENDIX

Development of recommendations and suggestions.
Selection of Task Force members. The selection of the group
members was based on interest in specific aspects of novel
coronavirus disease (COVID-19) and direct experience in low–

and middle–income countries (LMICs). Alfred Papali and
Marcus Schultz contacted potential team members through
email and in person early in the pandemic of COVID-19, and
created subgroups assigned to separate areas in COVID-19

management, i.e., “triage,” “safety,” “organization,” “diag-
nostics and prognostic modeling,” “acute respiratory failure,”
“acute kidney injury,” “coagulopathy,” “prevention and ther-
apy,” “shock,” “therapeutics,” and “support after initial care.” In
total, there were 38 Task Force members representing five
medical specialties or disciplines (emergency medicine, in-
tensive care, infectious diseases, internal medicine and critical
care nursing) from five out of six World Health Organization
(WHO) geographic regions. The TaskForceconsistedof 16 full-
time LMIC members, 16 full time high-income country (HIC)
members—all with direct LMIC experience—and 6 members
with joint LMIC/HIC appointments.
Selection of subgroup members. Natalie Cobb, Marcus

Schultz, Alfred Papali, and Juliana Ferreira were assigned to
this subgroup based on their specific expertise and interest in
the topic.
Discussions. The subgroup worked via electronic-based

communications to establish the procedures for the literature
review and drafting of tables for evidence analysis. Discus-
sions occurred bothwithin the subgroup andwithmembers of
other subgroups. First, a set of clearly defined questions re-
garding the organization of healthcare facilities for infection
prevention and control were formulated. Thesewere reviewed
for content and clarity by the subgroup members and heads
from the other subgroups. After approval by the subgroup
members and heads from the other subgroups, the subgroup
members split up, each seeking evidence for recommenda-
tions regarding the specific questions posed, seeking help
from the subgroup members in identifying relevant publica-
tions where necessary. During this process, questions could
be combined, so the subgroup was finally left with threemajor
questions. The subgroup summarized the evidence in a report
and formulated a set of recommendations and suggestions

TABLE A1
Quality of Evidence

A Randomized clinical trials High
B Downgraded randomizedclinical trial(s) or

upgraded observational studies
Moderate

C Observational studies Low
D Downgraded observational studies or

expert opinions
Very Low

Factors that may decrease strength of evidence include high likelihood of bias;
inconsistency of results, including problems with subgroup analyses; indirectness of
evidence (other population, intervention, control, outcomes, comparison); imprecision of
findings; and likelihood of reporting bias.
Factors that may increase strength of evidence: largemagnitude of effect (direct evidence,

relative risk > 2with noplausible confounders); very largemagnitude of effectwith relative risk
> 5 and no threats to validity (by two levels); and dose–response gradient.
Adapted from Dondorp AM, Dünser MW, Schultz MJ, eds., 2019. Sepsis Management in

Resource–limited Settings. Springer. doi.org/10.1007/978-3-030-03143-5

TABLE A2
Strong versus Weak Recommendations*

What is Considered How it affects the recommendation

High evidence The higher the quality of evidence,
the more likely a strong
recommendation.

Certainty about the balance of
benefits vs. harms and burdens

The larger/smaller the difference
between the desirable and
undesirable consequences and
the certainty around that
difference, the more likely a
strong/weak recommendation.

Certainty in or similar values The more certainty or similarity in
values and preferences, the
more likely a strong
recommendation.

Resource implications The lower/higher the cost of an
intervention compared to the
alternative the more likely a
strong/weak recommendation.

Availability and feasibility in
LMICs

The less available, the more likely
a weak recommendation.

Affordability for LMICs The less affordable, the more
likely a weak recommendation.

Safetyof the intervention inLMICs The less safe in an LMIC, themore
likely a weak recommendation.

* In case of a strong recommendation we use “we recommend . . .”; in case of a weak
recommendation we use “we suggest . . .”
Adapted from Dondorp AM, Dünser MW, Schultz MJ, eds., 2019. Sepsis Management in

Resource–limited Settings. Springer. doi.org/10.1007/978-3-030-03143-5
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after several online discussions. After approval within the
subgroup, the report was sent for approval by all members of
the Task Force in two rounds.
Search techniques. The literature search followed the same

techniques as previously described. Searches were con-
ducted in PubMed and the Cochrane Libraries. Furthermore,
the subgroup members identified investigations from LMICs
and also searched for unpublished study results. The initial
literature searchwasconducted throughMay30, 2020.During
the revisions process of the manuscript, an updated search
was conducted through November 1, 2020. Lastly, we
reviewed guidelines from the World Health Organization,
Africa Centres for Disease Control and Prevention, United
States Centers for Disease Control and Prevention, and the
European Centre for Disease Prevention and Control.
Grading of Recommendations. The subgroup members

classified quality of evidence as high, moderate, low, or very
low and recommendations as strong or weak. The factors
influencing this classification are presented in Appendix Ta-
ble A1.

Thesubgroupmemberspaidextensiveattention toavailability,
feasibility, and safety matters in LMICs. A strong recommenda-
tion was worded as “we recommend” and a weak recommen-
dation as “we suggest”. A number of recommendations could
remain “ungraded” (UG), when, in the opinion of the subgroup
members, such recommendations were not conducive for the
process described above (Appendix Table A2).
Reporting.The reportwas edited for style and formbyAlfred

Papali or Marcus Schultz, with final approval by the subgroup
and then by the entire “COVID–LMIC Task Force.” A final
document was submitted to the “American Journal of Tropical
Medicine and Hygiene” for potential publication and made
open access.
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