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Background.  The coronavirus disease 2019 (COVID-19) pandemic has been an unprecedented global health challenge. 
Traditional modes of knowledge dissemination have not been feasible. A rapid solution was needed to share guidance and imple-
mentation examples within the global infection prevention and control (IPC) community. We designed the IPC Global Webinar 
Series to bring together subject matter experts and IPC professionals in the fight against COVID-19.

Methods.  The Extension for Community Healthcare Outcomes (ECHO) model was adapted to create an interactive global 
knowledge network. Speakers and panelists provided presentations and answers to  questions. Webinars were simultaneously inter-
preted into 5 languages and recorded for later access.

Results.  Thirteen webinar sessions were completed from 14 May  through 6 August 2020. On average, 634 participants attended each 
session (range, 393-1181). Each session was represented by participants from, on average, more than 100 countries.

Conclusions.  Through the IPC Global Webinar Series, critical information was shared and peer-to-peer learning was promoted 
during the COVID-19 pandemic response. The webinar sessions reached a broader audience than many in-person events. The 
webinar series was rapidly scaled and can be rapidly reactivated as needed. Our lessons learned in designing and implementing the 
series can inform the design of other global health virtual knowledge networks. The continued and expanded use of adapted virtual 
communities of practice and other learning networks for the IPC community can serve as a valuable tool for addressing COVID-19 
and other infectious disease threats.
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The coronavirus disease 2019 (COVID-19) pandemic has been 
an unprecedented global health challenge, particularly for in-
fection prevention and control (IPC) in healthcare settings. 
Healthcare systems around the world have treated high volumes 
of COVID-19 patients needing critical care [1, 2] while simulta-
neously working to maintain the safety of healthcare personnel 
[3]. This has been compounded by acute resource shortages, in-
cluding personal protective equipment (PPE) [4].

In response to the unprecedented need in healthcare 
for rapid IPC guidance on dealing with a previously un-
known pathogen, the World Health Organization (WHO) 
published multiple guidance documents [5] to ensure the 
safety for healthcare personnel and patients in the context 
of the COVID-19 pandemic. The International Infection 
Control Program at the US Centers for Disease Control and 

Prevention (CDC) published companion operational con-
siderations documents [6] to assist healthcare facilities in 
implementing WHO IPC guidance. Given the quantity of 
guidance created and the rapid need for implementation ad-
vice, a platform with broad reach was needed. Our team de-
signed a webinar series (the IPC Global Webinar Series) that 
was a platform to not only quickly disseminate global guid-
ance and operational considerations but also to share peer-
to-peer experiences on implementing IPC best practices to 
contain the spread of COVID-19. This platform could help 
close the gap between subject matter experts and frontline 
IPC professionals and public health practitioners in the con-
text of the COVID-19 pandemic.

Traditional models of knowledge dissemination have not been 
feasible due to COVID-19 restrictions on in-person gatherings. 
Virtual knowledge networks and communities of practice are 
powerful learning platforms that connect frontline healthcare 
workers with subject matter experts and create interactive net-
works of communication and learning [7]. One such community, 
the Extension for Community Healthcare Outcomes (ECHO) 
Institute at the University of New Mexico Health Sciences Center, 
was launched in 2003 to expand access to hepatitis C clinical 
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management [8]. The ECHO case-based virtual community of 
practice learning model has since been adapted to meet a va-
riety of priority healthcare workforce development needs. It is 
used throughout the world to connect subject matter experts 
to community-based providers through collaborative video 
sessions. We adapted the ECHO model to create an interactive 
global learning network capable of providing information in 
multiple languages during the early days of the pandemic.

Here, we describe the design and implementation of the IPC 
Global Webinar Series and share best practices and consid-
erations as others plan and implement large-scale knowledge 
networks. The webinar series was designed for a broad, global 
audience using a modified ECHO learning model to provide 
practical IPC considerations in the fight against COVID-19. 
This virtual knowledge network can be adapted to address other 
public health emergencies and routine programs.

METHODS

Development of the IPC Global Webinar Series

The IPC Global Webinar Series was conceived as a forum to 
quickly disseminate WHO-developed global IPC guidance and 

CDC-developed operational considerations created specifically 
for international use. It was also designed as a forum for peer-
to-peer exchange by sharing IPC implementation experiences 
from various countries. Thirteen weekly sessions were planned 
(Table 1). Sessions were held on Thursday mornings (Eastern 
Daylight Time). The first session was held on 14 May 2020. 
CDC collaborated with the IPC Hub and Task Force at WHO 
to coproduce the series given the global focus of the sessions. 
Speakers and panelists for the webinar included personnel from 
the CDC, WHO headquarters and regional offices, United 
Nations Children’s Fund, ministries of health, academic institu-
tions, and humanitarian institutions. IPC professional societies 
from around the world, such as the Brazilian Association of 
Professionals in Infection Control and Hospital Epidemiology, 
Infection Control Africa Network, and the Asian Pacific Society 
of Infection Control, also contributed to the series. The webinar 
series was announced via flyers in different languages including 
English, French, Portuguese, Russian, and Spanish. We did not 
have program staff available to translate the flyers into Arabic, 
though we were able to provide live interpretation to Arabic 
during the sessions. The webinar series was advertised via CDC 
and WHO professional networks, Project ECHO distribution 

Table 1.  Session Topics and Number of Participants per Week by World Health Organization Region

Ses-
sion Session Title

Participants by World Health Organization Region, n (%)

Total
African 
Region

Eastern Mediter-
ranean Region

European 
Region

Pan Amer-
ican Region

Southeast 
Asia Region

Western Pa-
cific Region

1 Triage of COVID-19 patients: operational 
considerations and practical examples

342 (29.0) 55 (4.7) 188 (15.9) 395 (33.4) 186 (15.8) 15 (1.2) 1181

2 IPC monitoring and facility readiness for 
COVID-19

210 (24.4) 59 (6.9) 107 (12.4) 314 (36.5) 142 (16.5) 28 (3.3) 860

3 Managing COVID-19–exposed and –in-
fected healthcare workers

275 (30.9) 46 (5.1) 130 (14.6) 253 (28.4) 155 (17.4) 32 (3.6) 891

4 Water, Sanitation, and Hygiene (WASH) 
in healthcare settings in the context of 
COVID-19

174 (27.0) 37 (5.7) 95 (14.7) 222 (34.4) 98 (15.2) 19 (3.0) 645

5 Identification of severe acute respiratory 
syndrome coronavirus 2 infection among 
healthcare workers and inpatients

114 (17.4) 28 (4.3) 73 (11.2) 216 (33.0) 199 (30.4) 24 (3.7) 654

6 Dead body management in the context 
of COVID-19: protecting the living and 
respecting the dead

98 (24.9) 20 (5.1) 35 (8.9) 170 (43.3) 57 (14.5) 13 (3.3) 393

7 Environmental cleaning in healthcare set-
tings in the context of COVID-19

99 (18.5) 22 (4.1) 117 (21.9) 206 (38.5) 72 (13.4) 19 (3.6) 535

8 Limiting the introduction of COVID-19 in 
healthcare settings

72 (17.1) 69 (15.8) 54 (12.3) 177 (40.4) 42 (9.6) 21 (4.8) 438

9 Operational considerations for optimizing 
personal protective equipment use 
during COVID-19

83 (17.7) 78 (16.6) 60 (12.8) 176 (37.4) 63 (13.4) 10 (2.1) 470

10 Use of masks for prevention of COVID-19 
transmission

144 (19.7) 69 (9.4) 84 (11.5) 228 (31.1) 62 (8.5) 145 (19.8) 732

11 Ventilation in healthcare settings in the 
context of COVID-19

69 (14.5) 56 (11.8) 91 (19.2) 146 (30.7) 69 (14.5) 44 (9.3) 475

12 IPC in long-term care settings in the con-
text of COVID-19

60 (15.1) 24 (6.0) 119 (30.0) 138 (34.8) 38 (9.6) 18 (4.5) 397

13 Hand hygiene in healthcare settings in the 
context of COVID-19

92 (16.0) 18 (3.1) 190 (32.9) 164 (28.4) 57 (9.9) 56 (9.7) 577

Abbreviations: COVID-19, coronavirus disease 2019; IPC, infection prevention and control.
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lists, email campaigns, IPC professional society distribution 
lists, and social media outreach.

Webinar Series Production

The adapted ECHO model used for the IPC Global Webinar 
Series incorporated multipoint video conferencing (Zoom [9]). 
Zoom webinars allowed speakers and panelists to be on video 
and audio while participants were in listen-only mode and 
could not unmute. Information technology support was pro-
vided by the ECHO Institute to manage registration, speaker 
and panelist audio and visual support, recording, interpretation 
audio channels, and participant connectivity. Simultaneous 
interpretation was provided in 5 languages: Arabic, French, 
Portuguese, Russian, and Spanish. Live interpretation was 
provided via a contract with a third-party translation services 
company. Financial resources needed for the webinar series in-
cluded costs for use of the webinar platform, information tech-
nology support, program staff to support the webinar series, 
and live simultaneous translation.

Webinar Design

The IPC Global Webinar Series was an open forum (free of reg-
istration charge) with no restrictions to participate. The series 
targeted persons involved in managing or performing IPC ac-
tivities, such as national IPC focal points, facility IPC profes-
sionals, healthcare facility managers, and frontline healthcare 
workers. Participants were required to register for each session 
through a dedicated website. Information on participants’ lo-
cation (country), credentials, and IPC affiliation was collected 
during the registration process for each session. As part of reg-
istration, participants could also submit questions related to 
the topic of the week’s session. Each interactive webinar was 90 
minutes. The first 45 minutes were reserved for presentations, 
and the last 45 minutes were reserved for panelists and speakers 
to address questions submitted by the participants.

Webinar Structure and Logistics

Speakers from the WHO and CDC focused on normative guid-
ance and operational considerations, and field-based speakers 
shared their experiences in implementing IPC recommenda-
tions in their local healthcare context. Emphasis was placed 
on adapting the guidance and recommendations to the local 
context, including approaches to minimize possible barriers. 
Panelists provided additional expertise and perspective during 
the panel discussion by answering questions submitted in ad-
vance by participants during registration or submitted live 
during the session.

For each webinar, 2 moderators welcomed participants, 
introduced speakers and panelists, assisted with timekeeping, 
facilitated the panel discussion, and administered polling 
questions to participants. Three to 5 pop-up polling questions 
(closed responses: yes/no or multiple choice) were prepared for 

each session to gauge current practices related to the session’s 
topic. Participants responded to each polling question on their 
device (ie, smartphone, laptop, or desktop computer), and re-
sponses were automatically tabulated anonymously. After each 
polling question, moderators discussed the responses and pro-
vided additional clarity and commentary.

Participants submitted questions during the session through 
the question and answer feature (Q&A), where a team of sub-
ject matter experts from the CDC and WHO and the session’s 
speakers and panelists could type answers. Submitted questions 
were answered in English, Portuguese, French, and Spanish; 
CDC program staff fluent in each of these languages were avail-
able to participate in the sessions and answer questions that 
came in through the Q&A feature. The team responsible for 
monitoring the Q&As during the session would inform ses-
sion moderators if any submitted questions should be answered 
during the panel discussion. Participants used the Chat feature 
for any questions or comments on logistics or connectivity.

The University of New Mexico School of Medicine, Office of 
Continuing Medical Education provided continuing medical 
education (CME) credit for each session; the ECHO Institute 
is based at the University of New Mexico. At the end of each 
session, participants could provide qualitative feedback via a 
voluntary CME survey through a hyperlink provided in the 
Chat feature. CME responses were used for continuous im-
provement of the sessions. Sessions were recorded in each of 
the 6 audio languages and posted on the ECHO website (https://
echo.unm.edu/covid-19/sessions/cdc-ipc) [10] for later viewing 
by participants.

Collection of Webinar Data

The number and location of participants connected to each ses-
sion were collected from the webinar platform, de-identified, 
and aggregated by country. Questions submitted in advance 
during registration were collated and shared with speakers 
and panelists to inform and prepare for the week’s session. 
Questions submitted live through the Q&A feature were col-
lated, de-identified, and exported into Excel. Participant and 
session data were analyzed with Microsoft Excel and visualized 
with Microsoft Power BI [11].

RESULTS

Participant Data

Thirteen webinar sessions were completed over a 13-week pe-
riod from 14 May 2020 through 6 August 2020 (Table 1). On av-
erage, 634 participants attended each session (range, 393–1181; 
Figure 1). The most attended session was session 1 (Triage of 
COVID-19 Patients, n = 1181) and the least attended sessions 
were session 6 (Dead Body Management, n = 393) and session 
12 (Long-term Care Settings, n = 397). The other 10 sessions 
ranged from 400 to 800 participants per session. On average, 
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43% of participants per session were IPC professionals (IPC 
focal point, hospital epidemiologist, member of IPC society, 
IPC technical staff, or national IPC staff), 18% were nongov-
ernmental organization staff, 15% were clinicians with no pri-
mary IPC affiliation, 14% reported no IPC affiliation, and 10% 
were from academia. Recordings of the webinar sessions were 
accessed online more than 3600 times as of the end of October 
2020 and were viewed in all 6 spoken and interpreted languages 
(English, Arabic, French, Portuguese, Russian, and Spanish).

Location Data

Each session was represented by participants from, on average, 
more than 100 countries (Figure 1). Sessions 1–3 had partic-
ipation from approximate 120 countries, and sessions 6 and 
12 had participation from approximately 80 countries. The 
highest percentage of participants by session joined from the 
WHO regions of Africa (AFRO) and the Americas (PAHO; av-
erage, 22.2% and 34.0% of participants, respectively), whereas 
the Western Pacific (WPRO) region was the least represented 
across the sessions (average, 5.3% of participants; Table 1). The 
exception was session 10, where the number of participants 
from WPRO (19.8% of participants) was nearly equal to the 
number of participants from AFRO (19.7% of participants). 
Brazil, India, and the United States represented the 3 countries 
with the highest attendance across all 13 sessions (Figure 2).

Interactive Data

During each session, the median number of questions received 
through the Q&A feature was 69 (range, 14–99), and the median 

percent of questions answered was 78% (range, 45%–93%). 
Participants asked a range of questions. Questions about PPE, 
especially the use of medical masks and respirators, and appro-
priate disinfection procedures were commonly asked during all 
13 sessions (Table 2). Questions were submitted and answered 
in multiple languages.

Interactive polling was used during each session to under-
stand IPC practices and procedures in healthcare facilities. On 
average, 37% of participants (range, 29%–44%) responded to 
the 2 to 5 polling questions in each session. Polling questions 
highlighted variation in IPC implementation among health-
care facilities and was an interactive opportunity and tool for 
speakers and panelists to address current issues and challenges 
(Figure 3). For example, when participants were asked in ses-
sion 1 about the use of engineering controls in their facilities to 
prevent COVID-19 transmission and optimize PPE use, 34% re-
ported that no physical barriers were in place between patients 
and healthcare workers. Using these polling results, panelists 
were able to describe approaches to rapidly set up physical bar-
riers at registration desks and triage areas in healthcare settings.

DISCUSSION

Through the IPC Global Webinar Series, critical information was 
shared and peer-to-peer learning was promoted over a 3-month 
period during the early stages of the COVID-19 pandemic re-
sponse. The series was designed to maximize participant engage-
ment, share knowledge, and rapidly provide answers to questions. 
The webinar sessions reached a broader audience than many 
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Figure 1.  Number of participants and number of countries represented per webinar session, 14 May 2020–6 August 2020.
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organized in-person events, with an average of more than 100 
countries represented each week. The webinar, which was free for 
participants and bypassed the need for in-person meetings, in-
creased knowledge equity for colleagues from around the world, 
particularly for those from low- and middle-income countries.

ECHO models have been used successfully to share public 
health and medical information with a large group of diverse 
participants [7]. Other ECHO models used to disseminate in-
formation during the COVID-19 pandemic, however, have 
been geographically concentrated, often targeting local/re-
gional post-acute and long-term care facilities [12, 13] and 
counties within states [14, 15]. A  total of 58 countries par-
ticipated in the 15 African COVID-19 ECHO sessions [16]. 

The IPC Global Webinar Series, on the other hand, reached 
across multiple countries (between 80 and 120 countries per 
session).

Simultaneous interpretation to languages other than English 
(Arabic, French, Portuguese, Russian, and Spanish) likely broad-
ened the reach of the IPC Global Webinar Series. Although it 
was not possible to capture the number of participants using 
each audio channel dues to the webinar platform, we observed 
interaction in each of the translated languages in the Q&A and 
Chat features. The real-time translation to multiple languages 
likely promoted knowledge equity for participants. Though the 
webinar series was primarily intended for IPC professionals, 
registration data showed that the webinars had appeal beyond 

Average number of 

par�cipants per session

5 or less

6-14

15-29

30-44

45 or more

Figure 2.  Average number of participants by country, aggregate across all 13 sessions.

Table 2.  Selected Questions Asked and Answered During Webinar Sessions, 14 May 2020–6 August 2020

Topic Examples of Questions Asked Provided Answers

Personal protective 
equipment

What type of medical mask? N95, 
FFP1, 2, or 3?

Medical masks are different from respirators. Per World Health Organization guidance, res-
pirators (N95, FFP2, FFP3) are used for aerosol-generating procedures. 

How long can we use N95 respir-
ators?

N95 respirators are manufactured as single use. In situations where personal protective 
equipment supplies are running low, you can consider contingency and crisis capacities 
for respirators. This includes limited reuse. You can read more on the Centers for Disease 
Control and Prevention coronavirus disease 2019 web page for respirator strategies. 

Environmental 
cleaning

Any recommendations for dis-
infection tunnels at hospital 
entrances?

Disinfection tunnels are not recommended under any circumstances. Disinfectants should 
never be applied to humans, as they can be harmful.

Do we need to clean sur-
faces, such as floors, before 
disinfecting with hypochlorite?

Yes, cleaning should be conducted prior to disinfection to remove organic material that may 
reduce the effectiveness of hypochlorite.

Can you mix detergent with 
bleach?

No. Depending on the type of chemicals in the detergent, this can create a toxic product. It 
might also interfere with the efficacy of the chlorine.
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the primary audience. The 14% of participants who reported 
having no IPC affiliation suggests that future advertising efforts 
and involvement of other professional groups (eg, dentistry) are 
warranted given broad interest in the topic.

The Q&A feature allowed for many pressing questions 
to be answered. For example, when media outlets began 
reporting on the use of disinfectant tunnels in healthcare 
and community settings in multiple countries, we observed 
an increase in the number of direct questions asking about 
this IPC practice. During a polling question, more than one 
third of respondents indicated that their countries were 
using the concerning practice of disinfectant tunneling or 
fogging. Panelists were able to respond to this by reinfor-
cing that disinfectant tunnels are not recommended [5] and 
by providing additional context for participants, including 
that disinfectants are not intended for direct contact with 
human skin. The breadth of questions asked during the ses-
sions also helped guide selection of topics for future webinar 
sessions. For example, many questions that were asked in 
the Q&A feature in early sessions focused on extended PPE 
use given shortages. We were able to plan a future session 
specifically on PPE strategies in healthcare settings during 
COVID-19 to cover the topic more directly for participants.

Limitations

Participation generally decreased from the first to the last 
session. This decline could be due to several factors, such as 
increasing number of other IPC virtual webinars during sub-
sequent months, interest in the week’s topic, initial excitement 
with the first session that led to prioritization of the webinar 
over other routine activities, and overall fatigue with the pan-
demic. We were unable to estimate the number of participants 
attending multiple sessions due to the registration system. 
Participation could have been affected by webinar fatigue [17] 
given numerous workday conversations and meetings that are 
now conducted online due to the pandemic. At the same the 
time, our IPC webinars may have benefitted from the com-
mitment of program staff to serve as moderators and answer 
technical questions. This support may not be available for other 
public health programs interested in implementing large-scale 
webinar series.

Internet access and availability of equipment (computers, smart-
phones) is still a barrier in many rural areas around the world, and 
this may have affected the reach of the webinar series. Additionally, 
the webinar format (where participants are muted and not on 
camera) as opposed to a traditional ECHO model format (where 
every participant is able to speak and is on camera) may negatively 
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Figure 3.  Examples of interactive polling questions and results; selected sessions.
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impact, or slow the development of, virtual communities of prac-
tice among participants. Since live translation was provided in only 
5 languages (Arabic, French, Portuguese, Russian, and Spanish), 
this potentially limited the reach of the webinar series since we 
were not able to include additional languages (eg, Mandarin). 
Participation in the webinar series was also limited by the reach 
of the email announcements and flyers. Through advertisements 
on professional networks and listservs, flyers were sent to approx-
imately 3000 individuals each week, though it is likely that we 
missed additional advertising channels that could have increased 
the reach of the webinar series.

Participation varied by WHO region. The highest participa-
tion was from the PAHO and AFRO regions and lowest from the 
WPRO region, except for session 10 (topic, Use of Masks). This 
may be due to the time of day of the webinar session; the session 
was during the workday for participants from PAHO and AFRO 
but in the evening or late at night for participants from WPRO. 
The exception appears to be for session 10, which had the largest 
number of participants from the WPRO region. This may reflect 
the session 10 topic, the distribution channel for advertising the 
session (eg, social media, listservs), or both. Brazil, India, and the 
United States were the 3 countries with the highest attendance 
across sessions. These 3 countries were the countries most affected 
by COVID-19 globally, with cumulative case counts (data as of 6 
August 2020) ranging from 2 027 000 to 4 884 000 [18]. Of these 
3 countries, the United States (2230 per 100 000 population) and 
Brazil (2318 per 100 000 population) were the 2 countries with 
the highest case incidences globally (data as of August 2020) [19].

Lessons Learned

Disseminating information and engaging IPC professionals 
globally during the COVID-19 pandemic has necessitated 
a rapid pivot to virtual engagement models. Development of 
large-scale virtual knowledge networks is feasible but requires 
dedicated staff time, financial resources, and purposeful web-
inar design. The IPC Global Webinar Series was rapidly scaled 
and can be rapidly reactivated as needed. Additionally, the IPC 
Global Webinar Series created a branded platform that other 
organizations can leverage to address their needs. The WHO, 
for example, used the platform for a global webinar for World 
Antimicrobial Awareness Week in November 2020.

Interaction for participants during webinar sessions was a 
purposeful component of the webinar design. Although par-
ticipants were muted during the sessions, we designed oppor-
tunities for active participation and direct dialogue. The polling 
feature allowed for interactive feedback. Answers to the polling 
questions often generated additional discussion and exchange 
among speakers and panelists. This exchange was valuable for 
clarifying guidance and recommendations, particularly on ap-
proaches appropriate for the local context. The Q&A feature 
allowed participants to directly engage with subject matter 
experts. The volume of questions asked and answered in each 

session highlights the usefulness of this feature. Additionally, 
session recordings were uploaded to the ECHO website. As of 
30 November 2020, more than 3600 persons have clicked on 
the links to these recordings. Saving and sharing webinar re-
cordings allows participants from other regions to review the 
material according to their schedules.

CONCLUSIONS

The IPC Global Webinar Series provides an alternative or com-
plement to in-person seminars for the global IPC community. 
A  purposefully designed, interactive, and responsive webinar 
structure can be used to disseminate critical information and 
share experiences among colleagues. The IPC Global Webinar 
Series brought together in a rapid and effective manner tech-
nical IPC experts and frontline healthcare workers with the goal 
to promote learning and IPC actions against COVID-19. The 
series was an open forum with no restrictions to participate. 
More than 100 countries were represented during the 13-session 
series, creating a global community for IPC practitioners. Our 
experiences and lessons in designing and implementing the IPC 
Global Webinar Series can help inform design and implementa-
tion of other public health webinar series and virtual knowledge 
networks. The continued and expanded use of adapted virtual 
communities of practice and other learning networks for the 
IPC community can serve as a valuable, cost-effective tool for 
addressing COVID-19 and other infectious disease threats.

Notes
Acknowledgments. We thank Andres Espinosa-Bode for assisting with 

questions in Spanish during each session and Carmen Hazim, Danica 
Gomes, Nadia Duffy, and Ulzii Luvsansharav for their help in translating 
text to French and Russian. We also thank our many colleagues who partici-
pated as moderators, speakers, and panelists—this truly was an “all hands 
on deck” series and we are thankful for colleagues who were willing to share 
their time and expertise while simultaneously working full-time to combat 
coronavirus disease 2019.

Disclaimer. The findings and conclusions in this report are those of 
the author(s) and do not necessarily represent the official position of the 
Centers for Disease Control and Prevention (CDC).

Supplement sponsorship. This supplement is supported by the 
Infectious Diseases Society of America through Cooperative Agreement 
NU50CK000574 with the U.S. Centers for Disease Control and Prevention.

Financial support. This work was supported by funding from the CDC. 
Potential conflicts of interest. All authors: No reported conflicts of in-

terest. All authors have submitted the ICMJE Form for Disclosure of 
Potential Conflicts of Interest. Conflicts that the editors consider relevant to 
the content of the manuscript have been disclosed.

References
1.	 Grasselli G, Pesenti A, Cecconi M. Critical care utilization for the COVID-19 out-

break in Lombardy, Italy. JAMA 2020; 323:1545.
2.	 Wu Z, McGoogan JM. Characteristics of and important lessons from the corona-

virus disease 2019 (COVID-19) outbreak in China. JAMA 2020; 323:1239.
3.	 Lancet. COVID-19: protecting health-care workers. The Lancet. Vol. 395: Elsevier 

BV, 2020:922.
4.	 Ranney ML, Griffeth V, Jha AK. Critical supply shortages — the need for ventila-

tors and personal protective equipment during the Covid-19 pandemic. N Engl J 
Med 2020; 382:e41.



The COVID-19 IPC Global Webinar Series  •  cid  2021:73  (Suppl 1)  •  S105

5.	 World Health Organization. Infection prevention and control and WASH 
technical guidance. Available at: https://www.who.int/emergencies/diseases/
novel-coronavirus-2019/technical-guidance-publications?publicationtypes=d1
98f134-5eed-400d-922e-1ac06462e676. Accessed 6 August 2020.

6.	 Centers for Disease Control and Prevention. Operational considerations for 
containing COVID-19 in non-US healthcare settings. Available at: https://
www.cdc.gov/coronavirus/2019-ncov/hcp/non-us-settings/index.html. 
Accessed 6 August 2020.

7.	 Struminger B, Arora S, Zalud-Cerrato S, Lowrance D, Ellerbrock T. Building vir-
tual communities of practice for health. The Lancet 2017; 390:632-4.

8.	 Arora S, Kalishman SG, Thornton KA, et al. Project ECHO. J Contin Educ Health 
Prof 2017; 4:239-44.

9.	 Zoom. 5.4.1 ed. San Jose, California: Zoom Video Communications, Inc., 2020.
10.	 ECHO Institue. Project ECHO. Available at: https://echo.unm.edu/covid-19/

sessions/cdc-ipc.
11.	 Microsoft Power BI. 2.87.762.0 ed. USA: Microsoft Corporation, 2020.
12.	 Lingum NR, Sokoloff LG, Meyer RM, et al. Building long-term care staff capacity 

during COVID-19 through just-in-time learning: evaluation of a modified ECHO 
model. J Am Med Dir Assoc 2021; 22: 238-44 e1.

13.	 Archbald-Pannone LR, Harris DA, Albero K, Steele RL, Pannone AF, Mutter JB. 
COVID-19 Collaborative model for an academic hospital and long-term care fa-
cilities. J Am Med Directors Association 2020; 21:939-42.

14.	 Katzman  JG, Tomedi  LE, Thornton  K, et  al. Innovative COVID-
19 programs  to rapidly serve new Mexico. Public Health Rep 2020: 
003335492096918.

15.	 Brandt L, Warne-Griggs M, Hoffman K, Popejoy L, Mutrux ER. Embracing the 
power of show-me ECHO learning communities to transform clinical practice in 
Missouri. Mo Med 2020; 117:216-21.

16.	 Talisuna AO, Bonkoungou B, Mosha FS, et al. The COVID-19 pandemic: broad 
partnerships for the rapid scale up of innovative virtual approaches for capacity 
building and credible information dissemination in Africa. Pan Afr Med J 2020; 
37:255.

17.	 Wiederhold BK. Connecting through technology during the coronavirus disease 2019 
pandemic: avoiding “Zoom Fatigue”. Cyberpsychology Behav Soc Netw 2020; 23:437–8.

18.	 Dong E, Du H, Gardner L. An interactive web-based dashboard to track COVID-
19 in real time. Lancet Infect Dis 2020; 20:533-4.

19.	 World Health Organization. WHO Coronavirus Disease (COVID-19) Dashboard. 
Available at: https://covid19.who.int/. Accessed 30 September 2020.

https://www.who.int/emergencies/diseases/novel-coronavirus-2019/technical-guidance-publications?publicationtypes=d198f134-5eed-400d-922e-1ac06462e676
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/technical-guidance-publications?publicationtypes=d198f134-5eed-400d-922e-1ac06462e676
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/technical-guidance-publications?publicationtypes=d198f134-5eed-400d-922e-1ac06462e676
https://www.cdc.gov/coronavirus/2019-ncov/hcp/non-us-settings/index.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/non-us-settings/index.html
https://echo.unm.edu/covid-19/sessions/cdc-ipc
https://echo.unm.edu/covid-19/sessions/cdc-ipc
https://covid19.who.int/

