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How it spreads

▪ Investigations are ongoing to better understand spread

▪ Largely based on what is known from other coronaviruses
– Presumed to occur primarily through close person-to-person contact

– May occur when respiratory droplets are produced when an infected 
person coughs or sneezes

– Possibly by touching a surface or object that has the virus on it and then 
touching the mouth, nose, or eyes



Symptoms and Complications

▪ Symptoms may include fever, 
cough, shortness of breath

▪ Wide range of illness severity has 
been reported (mild to severe)

▪ Complications may include 
pneumonia, respiratory failure, or 
multisystem organ failure



Clinical Course of Corona virus disease (COVID-19)

▪ Most people with COVID-19 develop uncomplicated or mild 
illness (81%)

▪ ~14% develop severe disease that requires hospitalization and 
oxygen support

▪ ~ 5% require admission to an intensive care unit 

▪ Isolation to contain/mitigate virus transmission should be 
prioritized

Team NCPERE. Vital surveillances: the epidemiological characteristics of an outbreak of 2019 novel coronavirus 
diseases (COVID-19) – China. China CDC Weekly. 2020;2(8):113-22.



COVID-19 – Global Situation



COVID-19 - Global outbreak situation

213
Countries, Territories

1 524 161
Confirmed cases

92 941
Confirmed deaths



Daily COVID-19 death by number of days since 3 daily 
death first recorded

India



COVID-19 - Indian situation



Distribution of cases in India (Updated as on 09 April 2020)

9Source: MoHFW Statewide COVID-19 cases accessed on 01:30 Hrs, 10, April 2020: https://www.mohfw.gov.in/# 9

31 States

6761*
Confirmed Cases

516
Cured / Discharged

206 Died

*includes 71 Foreign nationals



What is your primary objective?

▪ “Every hospital, in collaboration with other hospitals and public 
health agencies, will be able to provide appropriate care to 
COVID-19 patients requiring hospitalization while maintaining 
other essential medical services in the community, both during 
and after a pandemic”

▪ This definition recognizes that what constitutes “appropriate 
care” and the criteria for hospital admission may well change 
during a pandemic



What is your primary objective?

▪ Limit nosocomial spread to

– protect the healthcare workers and, thus, maintain a 
hospital workforce

– prevent the hospital from being a disease amplifier

– protect the non–COVID-19 patients from infection, so as to 
maintain the ability to provide essential non–COVID-19 
health care



Preparing for surge of cases

How Should U.S. Hospitals Prepare for Coronavirus Disease 2019 (COVID-19)? Ann Intern Med. Published online  March 11, 2020. doi:10.7326/M20-0907



Barriers and solutions to Cohorting staff and patients

▪ Why geographically cohort?   
– To limit the number of health care personnel exposed and conserve 

supplies 

▪ Barriers to geographic cohorting
– Hospital at full capacity

– Location of airborne isolation room / isolation rooms in the hospital



Potential solutions to Cohorting

▪ Converting single rooms to double occupancy

▪ Converting less used rooms like “pay rooms”  

▪ Expediting discharges

▪ Slowing admission rates

▪ Use of temporary structures for less ill patients

▪ Converting spaces like 
– Catheterization laboratories

– Lobbies

– Postoperative care units

– Waiting rooms



Example..

▪ Hospital designated beds in ICUs and wards for suspect and confirmed 

COVID-19 cases  

▪ A dedicated team of doctors and critical care providers identified
– clinical schedule roles for leadership, communication and activation criteria developed 

▪ Worst case scenario contingency plans developed
– Included activation criteria for opening a respiratory intensive care floor where Cohorting 

of both critically ill and noncritically ill patients can occur

▪ Planned for care of vulnerable patients, such as post-transplant and 

immunocompromised communities 
– Identified safe locations and staffing plans to separate vulnerable patients from COVID-19 

activities

How Should U.S. Hospitals Prepare for Coronavirus Disease 2019 (COVID-19)? Ann Intern Med. Published online  March 11, 2020. doi:10.7326/M20-0907



IPC and COVID-19 – Triage and Isolation



IPC priorities for COVID-19

▪ IDENTIFY

– Early identification of suspected cases presenting for healthcare is 
critical

▪ ISOLATE

– Prompt isolation of suspected cases to reduce opportunities for 
transmission in healthcare setting

▪ INFORM

– Communication with public health response to initiate laboratory 
testing and coordinate patient management



▪ IDENTIFY

– Early identification of suspected cases presenting for healthcare is 
critical

▪ ISOLATE

– Prompt isolation of suspected cases to reduce opportunities for 
transmission in healthcare setting

▪ INFORM

– Communication with public health authorities to initiate laboratory 
testing and coordinate patient management

Focus on triage and isolation 
procedures

IPC priorities for COVID-19



Consider ways for patients to let health facilities know that they 
are seeking care for respiratory symptoms ahead of their visit



Identify suspect COVID-19 cases as soon as possible, 
ideally before they enter patient care areas
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Social distancing -Triage outside the healthcare facility,  M Reddipatti PHC, Tamil Nadu 



Setting up triage & waiting area

WPRO: The COVID-19 risk communication package for healthcare facilities



Separate patients during triage (waiting areas, etc.) as much as possible

https://chicago.suntimes.com/coronavirus/2020/3/10/21173546/coronavirus-rush-university-medical-center-tent-ambulance-bay-incoming-patients



Outside Triage area 
– Signage directs 

patients to 
different areas 

based on 
symptoms

One meter distance 
between all 
patients and given 
masks

COVID-19 Triage area

Hospital Triage area

This Photo by Unknown Author is 
licensed under CC BY-SA

This Photo by Unknown Author is 
licensed under CC BY-SA

https://www.flickr.com/photos/130100316@N04/16161125378
https://creativecommons.org/licenses/by-sa/3.0/
https://www.flickr.com/photos/130100316@N04/16161125378
https://creativecommons.org/licenses/by-sa/3.0/


Preparing for triage

▪ Post clear signs at facility entrance to direct patients with respiratory 
symptoms to immediately proceed to triage or registration desk

▪ Ensure availability of face masks at triage or registration desk

– All patients with respiratory symptoms should put on a mask

– If masks not available, provide tissues or request patient to cover their 
face with clothing during entire triage process, including waiting room

▪ Install physical barriers (e.g. glass/plastic screens) at registration 
desk to limit close contact between triage staff and patients

▪ Identify isolation rooms or separate well-ventilated rooms where 
suspected COVID-19 patients will be placed while waiting for 
examination



Sample visual alerts to post at facility entry



Physical separation

Crowded OPD registration in 
a Hospital 

OPD registration Desk with barrier 
protection 



Protecting healthcare workers at triage

▪ All HCWs performing triage activities should adhere to standard 
precautions at all times

– These HCWs should have convenient access to hand hygiene products

▪ HCWs conducting preliminary screening that does not require direct 
patient contact should maintain 1 m distance and do not require PPE

– These activities included interviewing patients about symptoms and 
exposures and/or taking temperatures with non-contact infrared 
thermometer

▪ HCWs conducting physical examination of patients with respiratory 
symptoms should wear gowns, gloves, face mask, and eye protection 
(goggles or face shield)



Performing triage

▪ Patients presenting for care should be screened for signs and 
symptoms of respiratory infection and potential COVID-19 exposures 
at the triage station

▪ The questions asked during triage may vary depending on the COVID-
19 epidemiological situation in the area
– If there is no or little transmission in the community, then patients should be asked 

about recent travel history or contact with a patient with COVID-19

– If there is widespread community transmission, questions about travel or contact 
with other COVID-19 patients are less relevant given the increased risk in the 
community and may not be asked

▪ Triage should be conducted according to protocols from local public 
health authorities



Identify signs and symptoms of respiratory infection:
• Fever (>38°C) 
-And-
• At least 1 sign or symptom of respiratory disease (e.g., cough or shortness of breath)

No
Continue with usual triage, 
assessment and care

Yes

Yes

Identify Travel and Direct Exposure History:
• A history of travel to or residence in a country/area or territory reporting local transmission (see NCDC website for 

updated list) of COVID-19 disease during the 14 days prior to symptom onset
• (OR)
A patient/Health care worker with any acute respiratory illness AND having been in contact with a confirmed COVID-
19 case in the last 14 days prior to onset of symptoms  
(OR)
A patient with severe acute respiratory infection requiring hospitalization with no other etiology that fully explains 

the clinical presentation 

Separate from the rest of the patients:
• Place the patient in a single-person room with the door closed or in other designated area
• Ensure healthcare personnel (HCP) caring for the patient adhere to Standard, Contact, and Droplet Precautions
• Only essential HCP with designated roles should enter the room and wear appropriate personal protective equipment

Inform 
• Notify the hospital emergency manager coordinating the COVID-19 response/  hospital infection control program and other appropriate staff

Place facemask on patient

No
Continue with usual triage, 
assessment and care

Sample triage of patients with suspected COVID-19 infection

*A contact is a person who is involved in any of the following within 14 days after the onset of symptoms in the patient:
- providing direct care for patients with COVID-19 disease without using proper personal protective equipment;
- staying in the same close environment as a COVID-19 patient (including sharing a workplace, classroom or household or being at the same gathering);
- travelling in close proximity with (that is, having less than 1 m separation from) a COVID-19 patient in any kind of conveyance.



Isolation of suspect COVID-19 cases

▪ Patients who are identified as suspect COVID-19 cases through triage 
process must be separated from other patients as soon as possible

– Give the patient a face mask and ask them to put it on

• If face masks are not available, have patient cover their mouth with a cloth

– Place the patient in a single-person room with the door closed 

• If single-person rooms are not available, designate a separate, well-ventilated 
area for these patients and ensure they maintain 1 m separation from each other 

– Only essential HCWs designated to care for suspect COVID-19 patients should 
enter the isolation area wearing appropriate PPE

– Ensure that HCWs caring for patients in the isolation area adhere to standard, 
contact, and droplet precautions



Isolation facility

Rajiv Gandhi Government General hospital in Chennai, Picture courtesy 
https://www.hindustantimes.com/india-news/isolation-wards-set-up-in-ncr-evacuees-
awaited/story-obLXVkaJteu12hvw9JhefI.html

https://www.thehitavada.com/Encyc/2020/2/4/Isolation-Ward-in-AIIMS-for-
Coronavirus.html

https://www.indiatoday.in/india/story/quarantine-diaries-coronavirus-isolation-
ward-delhi-1657438-2020-03-19

https://www.hindustantimes.com/india-news/isolation-wards-set-up-in-ncr-evacuees-awaited/story-obLXVkaJteu12hvw9JhefI.html
https://www.thehitavada.com/Encyc/2020/2/4/Isolation-Ward-in-AIIMS-for-Coronavirus.html
https://www.indiatoday.in/india/story/quarantine-diaries-coronavirus-isolation-ward-delhi-1657438-2020-03-19


Inpatient care strategies for COVID-19

Initial cases admitted in 
AIIR isolation rooms

Cohorting in isolation rooms/ Wards

Cohorting in specific units 
(may require adjustment of ventilation)

Units and floors converted to cohort units

Designated unit may be needed for 
non-infectious hospitalized patients 

You need revisit 
your admission plan 
based on the case 
surge at your facility



Emergency Department care strategies for COVID-19

▪ EDs often operate at or above capacity on a daily basis

▪ In addition to above strategies for outpatient care, EDs should consider
– Diversion of non-critical possible COVID-19 cases at a triage point prior to ED entry 

(“parking lot triage”)

– Use of specific space (e.g., urgent care, pediatric, same-day surgery) for COVID-19 
patients subject to appropriate isolation of that area from an air-handling and 
patient movement standpoint

– Use of discharge waiting areas (if not routinely used)

– Change in patient flow, placement and charting that can expedite non-emergency 
visits

– Coordination with EMS, including through telephone triage, to avoid ED visits that 
can safely be cared for as outpatients



IPC in Critical Care for COVID-19

▪ Patients should wear simple flexible fabric masks to reduce droplet 
generation unless wearing an oxygen mask

▪ Intermittent rather than continuous oximetry and cardiac monitoring 
may be instituted with separate for each patient

▪ Use inhalers in lieu of nebulized medications to reduce droplet 
generation

▪ Coordinate with critical care physicians regarding threshold for 
intubation and use of bridging techniques (e.g., high flow 
cannula/BiPAP), which may require a special area and augmented PPE 
(e.g., PAPR) for providers given the higher risk of aerosol generation



IPC in critical care

▪ Use rapid sequence intubation (RSI) techniques during intubation to 
minimize aerosol generation

▪ Aggressively control and suppress patient cough, as possible

▪ Consider more aggressive sedation/paralysis strategies to reduce coughing

▪ Reduce suctioning as possible

▪ Use of High Efficiency Particulate Air (HEPA) filters on ventilators or at 
minimum in-line HME/HEPA filters on the endotracheal tube

▪ Monitor the MoHFW and latest literature to determine potential efficacy 
of anti-virals (there is currently no known effective medications and 
limited evidence for bacterial super-infection) and other therapies



Additional IPC considerations



Standard precautions for all patient care

▪ Hand hygiene

▪ Respiratory hygiene

– Ensure patients cover their nose and mouth with tissue 
or elbow when coughing or sneezing

– Offer medical mask to patients with suspected COVID-
19 while in waiting rooms/public areas

– Perform hand hygiene after contact with respiratory 
secretions

▪ Rational and correct use of PPE

▪ Environmental cleaning and disinfection



Transmission-based precautions for COVID-19

▪ Use adequately ventilated single rooms or ward rooms

▪ Wear PPE appropriate for contact and droplet precautions*

▪ Use disposable or dedicated patient care equipment (e.g., 
stethoscopes, blood pressure cuffs)

▪ Avoid transporting COVID-19 patients out of room unless medically 
necessary

▪ Limit number of HCWs, family members, and visitors in contact with 
suspected or confirmed cases

*WHO recommendations



PPE for COVID-19*

▪ Gloves (non-sterile, examination)

▪ Medical mask

▪ Eye protection (goggles or face shield)

▪ Gown (long-sleeved, non-sterile)

*Note: information on this slide is PPE as recommended by WHO



PPE for Aerosol-generating procedures (AGPs)

▪ AGPs associated with increased risk of transmission of 
other coronaviruses (SARS-CoV and MERS-CoV)

▪ Perform AGPs in adequately ventilated rooms 
– Negative pressure room (at least 12 air changes/hour)

– Natural ventilation (air flow at least 160 L/s per 
patient)

▪ Wear appropriate PPE

– Gloves (non-sterile, examination)

– Particulate respirator 

– Eye protection (goggles or face shield)

– Gown (long-sleeved, non-sterile)

*Note: information on this slide is PPE as recommended by WHO



Key points for PPE use

▪ PPE relies on consistent and correct use by healthcare personnel
– trainings and practice for healthcare personnel in advance

▪ Risk of self-contamination is higher when removing PPE
– Remove PPE slowly and carefully

– Do not touch front of masks, respirators, or facial protection (likely most 
contaminated)

▪ Instructions for putting on and removing PPE
– https://www.cdc.gov/hai/pdfs/ppe/ppe-sequence.pdf

https://www.cdc.gov/hai/pdfs/ppe/ppe-sequence.pdf




Environmental cleaning and disinfection

https://www.cdc.gov/hai/pdfs/resource-limited/environmental-cleaning-508.pdf

▪ Routine cleaning and disinfection procedures sufficient

▪ Focus cleaning on frequently touched and frequently 
contaminated surfaces

– Light switches, bed rails, door handles, sinks, bathrooms

▪ Hospital-grade disinfectants effective

– Products active against enveloped viruses

Pic courtesy: Guidelines for Implementation of 
“KAYAKALP” Initiative

https://www.cdc.gov/hai/pdfs/resource-limited/environmental-cleaning-508.pdf


High-touch surfaces

Appendix C, Best Practices for Env. Cleaning in 
HCFs in Resource-Limited Settings, Appendix C

https://www.cdc.gov/hai/pdfs/resource-
limited/environmental-cleaning-508.pdf

https://www.cdc.gov/hai/pdfs/resource-limited/environmental-cleaning-508.pdf


Optimizing PPE Supplies and Managing Shortages



Optimizing the use of PPE for COVID-19*

▪ Minimize the need for PPE

– Consider use of telemedicine for evaluation of suspect cases

– Use physical barriers in screening areas, such as glass or plastic windows, 
to reduce exposure to screeners

– Restrict HCWs from entering the rooms of COVID-19 patients unless they 
are involved in direct care

• Bundle activities to minimize the number of times a room is entered (e.g., 
check vital signs during medication administration)

*WHO guidance, available at https://apps.who.int/iris/bitstream/handle/10665/331215/WHO-2019-nCov-IPCPPE_use-2020.1-eng.pdf



Optimizing the use of PPE for COVID-19*

▪ Ensure PPE use is rational and appropriate

– Select PPE based on risk of exposure (e.g., the type of activity being done)

• Guidance on PPE to use for various activities is included in WHO document

• Overuse of PPE will have further impact on supply shortages

– Respirators (e.g., N95, FFP2, or equivalent standard) have been used for an 
extended period of time in previous outbreaks of acute respiratory illness 
when PPE was in short supply

• This refers to using the same respirator for multiple patients with the same 
diagnosis without removing it

• Using one respirator for longer than 4 hours can lead to discomfort and should 
be avoided

*WHO guidance, available at https://apps.who.int/iris/bitstream/handle/10665/331215/WHO-2019-nCov-IPCPPE_use-2020.1-eng.pdf



Managing PPE shortages

▪ Disposable PPE is generally intended for single use only and should 
not be reused unless no other options exist for additional PPE 
procurement

▪ In the situation of limited supplies, reusable PPE can be used where 
options exist (e.g., cloth gowns, reusable goggles or face shields), 
making sure that:

– Manufacturer’s instructions for cleaning and disinfecting are followed

– Personnel are augmented as needed to ensure adequate cleaning and 
disinfection

– Systems are established to routinely inspect, maintain, and replace 
reusable PPE



Managing PPE shortages

▪ Consider reprocessing and reuse of certain disposable PPE (specifically face-
shields and goggles, if disposable) 

▪ Consider using disposable PPE beyond shelf life / expiration date if they are in 
good condition and prioritizing use of these on mild/moderate cases

▪ Consider extended use of PPE by the same wearer for the same cohort of 
patients (with the exception of gloves which should not be used for more than 
one patient)

▪ Gloves: 

– 1) no need to double glove

– 2) disposable gloves need to be reserved for clinical care, other tasks     
(laundry, cleaning) should be performed using reusable gloves 



When there is surge 
and stocks exhausts 

Identify alternate 
mechanisms  to 
manage the crisis

JPNATC, AIIMS New Delhi 



▪ Procurement procedure in place and can be activated on short notice 
for supply of essential IPC supplies (eg. PPE, hand sanitizers, 
disinfectants, alcohol solutions etc.)

▪ A stock inventory conducted

▪ Buffer stock of key supplies available

▪ Alternate suppliers identified if the main supplier running out of stock

▪ Plan in place to keep track and custody of key supplies (e.g. (PPE, 
hand sanitizers, disinfectants, alcohol solutions etc.) to avoid 
– Misuse

– Overuse 

– Theft 

Procurement and stock management 



Should I use Soap or Sanitizer?



Guide to Local Production: 

WHO-recommended Hand rub formulations

KAPV, Govt. Medical College Hospital, Thiruchirapalli, Tamil Nadu



Resource Materials 



Health Risk Communication Posters for 
Healthcare Facilities

























Key Resources for Healthcare Facilities





https://www.ecdc.europa.eu/sites/default/files/documents/novel-coronavirus-personal-protective-equipment-needs-healthcare-settings.pdf

https://www.ecdc.europa.eu/sites/default/files/documents/novel-coronavirus-personal-protective-equipment-needs-healthcare-settings.pdf






Pre-shift check for HCW



This Photo by Unknown Author is licensed under CC BY-NC-ND

http://lumographer.wordpress.com/
https://creativecommons.org/licenses/by-nc-nd/3.0/


COVID-19 and IPC Resources

• NCDC Disease Alerts webpage 
https://ncdc.gov.in/index4.php?lang=1&level=0&linkid=127&lid=432

• MoHFW website - https://www.mohfw.gov.in/

• WHO IPC technical guidance for COVID-19
• https://www.who.int/emergencies/diseases/novel-coronavirus-2019/technical-

guidance/infection-prevention-and-control

• WHO Q&A for health care workers
• https://www.who.int/news-room/q-a-detail/q-a-on-infection-prevention-and-control-for-

health-care-workers-caring-for-patients-with-suspected-or-confirmed-2019-ncov

• Best practices for environmental cleaning in HCFs in Resource-Limited Settings
• https://www.cdc.gov/hai/pdfs/resource-limited/environmental-cleaning-508.pdf

• IPC trainings (not specific for COVID-19)
• https://ipc.ghelearning.org/courses

• Hand rub local preparation
• https://www.who.int/gpsc/5may/Guide_to_Local_Production.pdf

https://ncdc.gov.in/index4.php?lang=1&level=0&linkid=127&lid=432
https://www.mohfw.gov.in/
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/technical-guidance/infection-prevention-and-control
https://www.who.int/news-room/q-a-detail/q-a-on-infection-prevention-and-control-for-health-care-workers-caring-for-patients-with-suspected-or-confirmed-2019-ncov
https://www.cdc.gov/hai/pdfs/resource-limited/environmental-cleaning-508.pdf
https://ipc.ghelearning.org/courses
https://www.who.int/gpsc/5may/Guide_to_Local_Production.pdf
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