Life After

C VID-19:
What is Next?

Theories, Practices and Lessons on Women’s Health

EDITORS:
Erlidia F. Llamas-Clark, MD, MPH, PhD
Ronaldo Antonio R. Santos, MD, MSc
Rebecca B. Singson, MD

Life After

C VID-19:
What is Next?

Theories, Practices and Lessons on Women’s Health

EDITORS:
Erlidia F. Llamas-Clark, MD, MPH, PhD
Ronaldo Antonio R. Santos, MD, MSc
Rebecca B. Singson, MD

Life After COVID-19: What is Next?
Theories, Practices and Lessons on Women’s Health
ISBN: 978-621-96044-5-1
Published by the Philippine Obstetrical and Gynecological Society (Foundation), Inc.
Address: POGS Building, #56 Malakas Street, Diliman, Quezon City, Philippines.
Editors: Erlidia F. Llamas-Clark, MD, MPH, PhD (Editor in Chief)
Ronaldo Antonio R. Santos, MD, MSc
Rebecca B. Singson, MD
©2020
All rights reserved.
Cover design: Michael Abcede
Printed by: Econofast Press, Philippines

PHILIPPINE OBSTETRICAL AND
GYNECOLOGICAL SOCIETY (Foundation), INC.
BOARD OF TRUSTEES
CHRISTIA S. PADOLINA, MD
President

BENJAMIN D. CUENCA, MD
Vice-President

PILAR LAGMAN-DY, MD
Board Secretary

MARLYN T. DEE, MD
Treasurer

MA. SOCORRO M. SOLIS, MD
P.R.O.

Trustees

MELCHOR C. DELA CRUZ, JR., MD
GIL S. GONZALEZ, MD
MILAGROS TIA-JOCSON, MD
HENRIETTA S. LUCASAN, MD
ANNETTE M. MACAYAON, MD
VIRGILIO M. NOVERO, JR., MD
RONALDO ANTONIO R. SANTOS, MD
MARIA LILIBETH SIA SU, MD
JUDITH M. SISON, MD
JANA JOY R. TUSALEM, MD

STANDING COMMITTEE ON THE ENVIRONMENT, WOMEN, AND HEALTH
RONALDO ANTONIO R. SANTOS, MD
Chair

Subcommittee on Climate Change and Disaster Risk Reduction

ERLIDIA F. LLAMAS-CLARK, MD
Chair

Members

MARINELLA AGNES G. ABAT, MD
JOANNE KAREN S. AGUINALDO, MD
POTRE MAIRASNA P. BORANSING, MD
MARY JUDITH Q. CLEMENTE, MD
BETHA FE M. CASTILLO, MD
RONA F. RAÑOLA, MD
ROJANNAH T. SAHAGUN, MD
REBECCA B. SINGSON, MD
ANA MA. CARMEN L. ZABALLERO, MD
iii

ACKNOWLEDGMENTS
The POGS Standing Committee on the Environment, Women, and Health
Subcommittee on Climate Change and Disaster Risk Reduction
would like to thank the invaluable assistance of the following government
and non-government agencies that have been part of the
Webinar Series from May 23 - September 12, 2020.
We acknowledge the assistance and support of the following:
Office of the Vice-President
Office of the Senators
Senator Richard Gordon
Senator Risa Hontiveros
Senator Pia Cayetano
University of the Philippines
Philippine Red Cross
Department of Health – Health Emergency Management Bureau (HEMB)
Department of Health – Southern Tagalog Region IVA
All POGS Regional Chapters and their Regional Directors and Presidents
We would like to express our thanks to the following:
POGS secretariat headed by Ms. Mel Malubag, for the clerical,
administrative and Webinar Series assistance during the COVID-19 quarantine.
Mr. Brenton M. Clark for his technical and administrative assistance
for the support in the production of this book.

iv

PREFACE
The Philippines in the last 8 months recorded 380,729 confirmed COVID-19 cases
with 7,221 deaths and 331,046 recoveries (as at October 31, 2020). It is one of the
highest confirmed COVID-19 cases in the Western Pacific region, after slightly lower
testing capacity compared to other Southeast Asian countries during the first few
months of the pandemic.
The COVID-19 pandemic in the Philippines is part of the global infectious disease
disaster that has caused a lot of sudden and unexpected changes in the peoples’ way
of life – from economic, to socio-cultural and psychological and health consequences.
This pandemic exposed the fragile health system and the many needs of the population,
particularly for women. This sudden shift required a quick transition to adapt and
cope in the workplaces and health facilities to implement infection control, utilizing
information technology and social media, and innovating ways to transact social
activities. With the high prevalence of COVID-19 cases, unprecedented high level
policies such that community quarantines, lockdowns and physical distancing were
imposed throughout the country from March 15 to curb the spread of the virus.
During the quarantine, this book was inspired by the overwhelming support of the
POGS members as we produced seven Webinar sessions from May 23 - September
12, 2020 that comprised the series of information and education advocacy of the
Subcommittee of Climate Change and Disaster Risk Reduction Committee on
Environment, Women and Health this year. This book hopes to address the strategic
role of the obstetrician-gynecologist in providing professional women’s health
information and services to women during this challenging period in humankind’s and
our national history. More than this, the contents move towards not just addressing the
issues and questions of our patients, but further to the sphere of reflection and social
responsibility - to support to each other as colleagues and to maintain professional
upgrading and upskilling for good patient care.
This book is a “memory bank”, our contribution to be able to save lives – the lives
of our medical colleagues and our patients in challenging situations. It is a raw
presentation of the evolving story of the COVID-19 pandemic in our communities, our
quest for knowledge and its translation to good health outcomes. It aims to offer some
thought-provoking perspectives in our OBGYN specialty. The writings do not claim
expertise, as no one is an expert in this emerging disease. We hope that the articles will
make one stop, look, listen and learn from this challenging public health event and
how it directly and indirectly affects our health. It is also our purpose to remind every
POGS member not to forget self-care and protection, as we embark on their work as
they keep the spirit of sincere service to the women, their children and families, we
were tasked to care for and have vowed to serve.

Erlidia F. Llamas-Clark, MD, MPH, PhD
Ronaldo Antonio R. Santos, MD, MSc
Rebecca B. Singson, MD
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FOREWORD
On behalf of the Philippine Obstetrical and Gynecological Society
(Foundation), Inc. (POGS) 2020 Board of Trustees, let me congratulate the
Subcommittee on Climate Change and Disaster Risk Reduction under the
Committee on Environment, Women and Health.
The series of webinars undertaken is aptly entitled ‘Moving Forward after
COVID-19 Pandemic’. Our main objective is to comprehensively discuss the
changes in Obstetrics and Gynecology practices in order to adapt in the new
ways imposed on us by this new and emerging infection. We are adapting to
the new norms of learning and undertaking. This book will definitely provide
an easy reference in the journey we took during this challenging times of
COVID-19 pandemic.
The webinars showcased the collaboration made by POGS with the government
and non-government agencies to provide knowledge and capacity building.
Congratulations to all the contributors and our editors of “Life After
COVID-19: What is Next? Theories, Practices and Lessons on Women’s
Health” for a truly insightful teaching and learning engagement.
CHRISTIA S. PADOLINA, MD

President, 2020
Philippine Obstetrical and Gynecological Society (Foundation), Inc.
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MESSAGE
Instead of the perfect vision, the year 2020 has dug fear in our hearts in this
pandemic. The SARS-CoV-2 is a new virus. As our comrades in the health
profession fell victims to the viciousness of this public health enemy, we need
to learn the natural history fast. The uncertainty that surrounds this disaster
feeds our fear even more.
The response of the youngest standing committee of POGS, the Committee on
Environment and Women’s Health thru the subcommittee on Climate Change
and Disaster Risk Reduction headed by Dr. Lee Llamas-Clark is to provide
relevant information so that we can formulate our actions plans in the hospital,
operating and delivery rooms, clinics and even in our homes. Our messages
must be valid, reliable, and communicated to our POGS members as soon
and as safe as possible.
Seven webinars were designed, and conducted to reach audiences of 600-900
per session in Zoom, and 4-5 thousand views on Facebook Live. Life during
and after the COVID-19 must continue. There is no other option. We will
continue to provide the significant information to diminish the uncertainties,
and we will overcome the fear.
We may not have defeated the virus at this time, but with the continuous
learnings, we have won! Keep learning, be safe and stay protected.
RONALDO ANTONIO R. SANTOS, MD, MSc

Board of Trustees, Liaison Officer
Chair, Standing Committee on the Environment, Women, and Health 2020
Philippine Obstetrical and Gynecological Society (Foundation), Inc.
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LIFE AFTER COVID-19 LOCKDOWN:
WHAT’S NEXT FOR PUBLIC HEALTH
Paulyn Jean B. Rosell-Ubial, MD

INTRODUCTION
The World Health Organization (WHO) on January 30, 2020 declared the Novel Corona Virus as
a Public Health Emergency of International Concern because in just less than 1 month, the virus
caused severe pneumonia among people in Wuhan, Heibei Province, China and had spread to more
than 50 countries of the world. By March 8, 2020 it had affected 184 countries and cases reached
200,000 plus throughout the world. More cases are now reposted outside China, prompting WHO
to declare COVID-19 (as the new virus is now named) as a Pandemic.
The above chain of events led President Duterte of the Philippines to declare the National Capital
Region (NCR) under COVID-19 Red Alert Sub-Level 2, which means that there is now sustained
community transmission of the virus. Any patient that develops COVID-19 symptoms in the
community with high number of positive cases is now identified as possible COVID-19 carrier
and potentially infectious or can transmit the virus to others, until proven otherwise through a
laboratory confirmation test. However, it was also observed that many persons infected with the
COVID-19 are part of the 80-85% that will manifest only mild or no COVID-19 symptoms and
need not be hospitalized. These patients must still be identified, tested and isolated until they
are no longer infectious or can carry the virus. Thus, the need for isolation facilities that are
not necessarily hospitals and the Temporary Treatment and Monitoring Facilities (TTMF) was
developed by the Department of Health (DOH).
The Quezon Institute (QI), an old hospital for Tuberculosis patients, was identified as ready for such
operationalization as TTMF for asymptomatic or mildly symptomatic but laboratory confirmed
positive for COVID-19 virus or Severe Acute Respiratory Syndrome (SARS) – Novel Corona
Virus 2019 (CoV2). Thus, the QI will go down in history as the pioneering facility for TTMF
for Mild Covid Cases. It was conceptualized in March 20, 2020 and officially opened to accept
patients on April 6, 2020. The next few pages are the Standard Operating Procedures (SOP) and
Community Response Guidelines developed to treat and manage mild and symptomatic COVID-19.
It is hoped that this guidelines and lessons learned from QI Mild Covid Facility (MCIF) will help
guide community-based health care workers and responders in the continuing response to the
Pandemic and also help in the transition to the “New Normal” of providing Public Health services.
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FACILITY BASED PROTOCOLS
Only patients that are properly coordinated via phone call to the Hotline Number shall be admitted –
NO WALK-IN admissions.
The QI MCIF will be open to admit the following patients:
1. COVID-19 positive patients but who are asymptomatic or with mild symptoms from other
Hospitals or City Health Offices that cannot be safely under community home quarantine.
RED REFERRAL
2. PERSONS UNDER INVESTIGATION (CONTACTS OF CONFIRMED COVID POSITIVE
CASES), only PUI awaiting test results (already swabbed in the City Health Centers or
Hospitals). WHITE REFERRAL
a. PUI with mild or no symptoms awaiting Test Results
b. PUI with co-morbidities and seniors with mild or no symptoms also awaiting test results
Admission Rules:
1. Only patients called in shall be admitted.
2. No “bantay” or chaperone will be allowed to enter the gate.
3. Once admitted, no things from the patient will leave the room/ward where they are admitted.
4. If the admitted patient requests something to be brought to him/her from outside, this should
be relayed prior through the hotline. It will be left in a bag with the gate guard who will deliver
the said bag to the lobby of the ward building.
5. All patients will be given their personal kits which will include: masks good for 14 days, hand
sanitizer or alcohol, cutlery, refillable drinking bottle, etc.
6. The patient shall bring all the clothes and personal effects he/she needs for 14 days quarantine.
Transfer Protocol:
1. Only patients assessed to be needing specialized care that the current facility cannot provide
shall be allowed to transfer.
2. Transfer request shall be made by the referring physician or health unit upon proper
coordination with the new facility where the patient will be admitted (hospital or TTMF)
3. After 24 hours of the request the referring facility shall arrange for the ambulance that will
transfer the patient to the new facility observing all infection control protocols in doing so.
4. Upon discharge, the patient shall be escorted to the waiting ambulance with all the materials
and supplied provided him/her. No things used by the patient shall be left in QI MCIF.
Discharge Protocol:
1. On April 2020, the first Protocol for Discharge required 2 negative swab results taken at least
24 hours apart after the 14 days isolation period prior to discharg from the Facility. This was
followed by another 14 days Home Quarantine and only then are they considered Recovered.
2. May 2020, new guidelines on Discharging patients indicated that the swab should be repeated
only on the 15th day of isolation and only 1 negative PCR Test was required for the patient to
be discharged accordingly, followed by another 14 days of Home Quarantine. Only after this
period is the patient considered Recovered and allowed to return to regular social activities
or work.
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3. After 14 days quarantine the patient shall be discharged without the need for a repeat swab
(following DOH MEMO 2020-0315 dated August 4, 2020). He/She is considered recovered if
they remain asymptomatic or have mild symptoms during admission and the entire stay, and
have been asymptomatic at least 3 days prior to discharge. A certificate of confirmation by a
licensed physician that the patient is recovered from COVID-19 shall be issued upon discharge.
4. On October 22, 2020, DOH Memo 2020-0439 “Omnibus Interim Guidelines” Section M #
3, “Asymptomatic immunocompetent individuals who test PCR positive (+) and remained
asymptomatic for at least 10 days from date of specimen collection can discontinue isolation
after 10 days and be tagged as recovered confirmed case without need for further testing,
provided a licensed medical doctor certifies or clears the patient”.

TRIAGE GUIDELINES
Patients identified as confirmed COVID-19 cases are sent directly to the Ward with the following
documents: Referral Form, Case Investigation Form (CIF), Consent for Admission at QI MCIF
and Swab Test Positive Result.
Patients who are symptomatic or close contacts of Positive COVID-19 confirmed cases are
considered Suspect Cases and are assessed in the Triage Tent, then admitted to Ward B where there
are individual isolation rooms. Once the results are released they are sent home if Negative or
admitted to COVID-19 Ward if Positive.
The third group of patients are entertained in the Triage Tent to determine if co-morbidities are
present and if uncontrolled, the patient is sent to the COVID Hospital; if controlled, he/she is
admitted in the COVID-19 Ward.
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Standard Operating Procedures
Overall
• NO TOUCH Policy
• Wear mask at all times
• Social distancing, 1 meter apart
• Frequent sanitizing and handwashing
• Cough and sneeze hygiene at all times
• No visitors
• Things brought for patients will be left at guard at the gate
• Once things enter the COVID Ward, they will not get out until the patient is discharged and
take it with him/her
In the Wards
• Staff will not enter patient area
• Food and medicines will be left on the table outside the ward door and bell will be rang to
call attention
• Thermal scanning and vital signs testing at 8AM and 8PM. The patient comes to the ward door
and gives his/her vital signs: blood pressure, pulse rate and respiratory rate
• Cleaning of toilet and premises will be done once a day. After 8PM, patients must stay in
their rooms or beds while cleaning is being done
• Linens and towels will be changed once a week; soiled linens placed in yellow bags will be
left outside the ward door at 8PM
• Food and other garbage shall be collected daily. Black garbage bags will be placed outside
ward doors at 8PM
• Doctors, nurses and other staff shall wear PPE at all times except in the Admin Building and
the quarters
• Wear face shields when talking to patients
• Social distancing will be observed among the staff as well
• No sharing of utensils, other items and things, equipment and supplies
• Practice handwashing or sanitizing hands per patient
• Use the footbath when entering Command Center and when leaving the Ward Building
Community Based Protocols
•
•
•
•
•
•

BHERTS (Barangay Health Emergency Response Team) is organized
Trained on identification of suspect cases and contact tracing protocols
Establishment of Community Isolation Unit (CIU)
Identification of Ambulance Response Team to be mobilized once suspect cases are identified
Swab test referral and priority testing identified
Community Mobilization and Information dissemination on minimum health protocols and
how to avoid COVID-19 and the “Risk” identification of certain activities
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Algorithm for Health Care Workers

Guidelines for New Normal in Public Health Delivery
The New Normal refers to the emerging behaviors, situations, and minimum public health standards
that will be institutionalized in common or routine practices and remain even after the pandemic
while the disease is not totally eradicated through means such as widespread immunization.
(from Inter-Agency Task Force (IATF) Omnibus Guidelines as of June 3, 2020)
The principles of addressing Public Health concerns will continue beyond the declared “Lockdown”
• Social distancing – It is safe to maintain 1 meter distance and observe a NO TOUCH Policy
from people even inside household.

CONCLUSION
The COVID-19 Pandemic of 2020 has changed the way we do things in the health sector in
the Philippines and throughout the world. Infection control protocols have been established for
different types of facilities including the “newly” emerged type of facility for asymptomatic and
mild COVID-19 cases. The protocols that we have established in these facilities and proven
to have worked to stop transmission of COVID-19 will be the same protocols to be adopted in
the post-lockdown health care system. The principles of wearing masks and face shields, social
distancing, hand hygiene, cough etiquette and other minimum health standards will continue to
be implemented. The use of electronic applications for booking doctor’s schedules, tele-health
and tele-medicine platforms, cashless transactions and use of diagnostics will be part of the “New
Normal” in public health care delivery as well as other areas of clinical practice of medicine.
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Chapter 2

MEDICAL WASTE MANAGEMENT: A PROBLEM
WORSENED BY THE COVID PANDEMIC
Rebecca B. Singson, MD

INTRODUCTION
On March 8, 2020, the Philippines was declared under a state of Public Health Emergency due to
COVID-19.1 The rapid surge of cases found us with increased health care waste and so we need to
deal with the proper management, handling, treatment and disposal of these wastes, while at the
same time look after the welfare of all the users: patients, physicians, nurses and other front liners.
Health care waste or biomedical waste is defined by WHO as waste that is generated within
healthcare facilities, research centers and laboratories related to medical procedures. It includes
wastes generated in the home in the course of undertaking health care, like home dialysis, or postop or post hospitalization care.2

SOURCES OF MEDICAL WASTE
Medical waste can be derived from any facility that deals with waste from humans or animals in
the course of medical undertakings. Major source would be from hospitals, laboratories, research
centers, blood banks, nursing homes, mortuaries and autopsy centers. To a lesser volume, minor
sources may be derived from doctor’s clinics situated in the hospitals, in malls or in standalone facilities, dental clinics, home care facilities such as those for terminal patients, cosmetic
clinics for plastic and aesthetic procedures, mortuaries, homes for the aged, mental institutions
as well as barber shops, beauty and nail salons, and waxing salons.
Research has also shown that there is a positive correlation between the gross domestic product
(GDP) of a country and the Health Care Waste Generation Rate expressed as the kg/bed/day
waste. High-income countries generate on average up to 0.5 kg of hazardous waste per hospital
bed per day; while low-income countries generate on average 0.2 kg. However, health-care waste
is often not separated into hazardous or non-hazardous wastes in low-income countries making
the real quantity of hazardous waste much higher.4
As the quality of healthcare services increases, more medical equipment and more medical
consumables are purchased, more patients are treated and more health care waste is generated.
This table shows the waste generation per country. In Ethiopia 1.03 kg/bed/day, in Argentina
its 3 kg/bed/day in Canada, it’s 8.2 kg/bed/day, meaning everything is disposable, in Italy its
4 kg/bed/day,5 and in the Philippines according to Integrated Waste Management, Inc, which
specializes in biohazardous waste management the Philippines generates about 1 kg/bed/day of
health care waste.6
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Table 2. Minor Sources of Health-Care Waste 3

Table 1. Major Sources of Health-Care Waste 1
Hospitals
- University hospital
- General hospital
- District hospital

Small health-care establishments
- Physicians’ offices
- Dental clinics
- Acupuncturists
- Chiropractors

Other health-care establishments
- Emergency medical care services
- Health-care centers and dispensaries
- Obstetric and maternity clinics
- Outpatient clinics
- Dialysis centers
- First-aid posts and sick bays
- Long-term health-care establishments and
hospices
- Transfusion centers
- Military medical services

Specialized health-care establishments and
institutions with low waste generation
- Convalescent nursing homes
- Psychiatric hospitals
- Disabled persons’ institutions
Non-health activities involving intra-venous
or subcutaneous interventions
- Cosmetic ear-piercing and tattoo parlors
- Illicit drug users
Funeral services

Related laboratories and research centers
- Medical and biomedical laboratories
- Biotechnology laboratories and institutions
- Medical research centers

Ambulance services
Home treatment

Mortuary and autopsy centers
Animal research and testing
Blood banks and blood collection services
Nursing homes for the elderly

Table 3. Health care waste generation rate (kg/bed/day) waste
Ethiopia

1.03

Argentina

3

Canada
Italy
Indonesia
Philippines

8.2
4
0.75
1

There is also a positive correlation between the population and the amount of additional medical
waste generated. The Philippines generates 280 tons/day of additional medical waste yielding a
total possible 16,800 tons in over 60 days. The table shows the trends of medical waste generation
in other Asian cities compared to Manila.
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Table 4. Asian cities and additional medical waste 7
City

Population
(World Population Review)

Additional
medical waste

Total possible production
over 60 days

Manila

14 million

280 t/d

16,800 tons

Jakarta

10.6 million

212 t/d

12,750 tons

Kuala Lumpur

7.7 million

154 t/d

9,240 tons

Bangkok

10.5 million

210 t/d

12,600 tons

8 million

160 t/d

9,600 tons

Hanoi

Metric ton = 1000 kilograms
t/d = metric tons per day
Source: Extracted from data cited in footnote 1.

With regards to composition of health care waste, 80% of the wastes in the hospital are really
non-infectious. They consist of the general domestic waste mostly from administrative and housekeeping functions of health care like paper, bottles, plastics, and food waste. The can be dealt
with by the municipal waste disposal system. Infectious and pathological waste would make up
15%, of the hospital’s waste. The rest of the medical wastes are generated as follows 3% from
chemical waste (usually from the laboratory), sharps 1% and radioactive, cytotoxic and heavy
metal waste comprise around 1%. The proportion of non-infectious waste to infectious waste can
be indicative of a problem and should signal an alert. To illustrate, if the infectious and pathological
waste comprise 30-40% instead of the usual 15%, it means there is either a pandemic, or the doctors
and staff are not segregating their wastes properly.

Figure 1. Composition of health care or biomedical waste.8
Alternatively, healthcare waste can be divided into hazardous and non-hazardous. The hazardous
waste is divided into infectious and other hazardous wastes like radioactive, chemical cytotoxic
waste and pressurized containers. The 15-18% infectious waste made of sharps, non-sharps, plastic,
solid and disposable waste as well as liquid waste is the main focus of this article.
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Figure 2. Classification of healthcare waste.
In 2015, a joint WHO/UNICEF assessment found that just over half (58%) of sampled facilities
from 24 countries had adequate systems in place for the safe disposal of health care waste.9 There
is a need to focus on medical waste management and disseminate information regarding proper
medical waste management.

OBJECTIVES
The objective of this study is to create awareness as to the state of medical waste management
as a result of the COVID-19 pandemic. It seeks to inform the reader about the various
technology options for the treatment of infectious medical waste in Metro Manila as a result of
increased volume from the pandemic. The aim of this article is to describe the healthcare waste
management practice and potential challenges in Metro Manila.

WASTE GENERATION
More than ever, waste generation has increased since the COVID-19 pandemic happened. There
is a sudden increase in utilization of personal protection equipment (PPE): surgeons are double
or triple gloving, disposable masks are imperative, surgical gowns and hazmats are utilized
when performing deliveries and surgeries along with disposable shoe and head covers, goggles,
faceshields, acrylic barriers, plastic covers at a volume never before used till the pandemic. In San
Lazaro hospital alone, an average of 12 PPE sets are used for one patient in a single day.10
Re-use and recycle of potentially infectious wastes is prohibited during this pandemic crisis.
The impact of all this is shown in the average amount of increased tonnage of medical waste
after COVID.
It is expected that RITM would have a massive increase of medical waste by 50-60% because it
was the only testing site at the start of the pandemic. St. Luke’s Global City increased by around
40%, St Luke’s QC by 20-28%, Initially, they were handling the most number of COVID cases
among the private hospitals. In Metro Manila, Asian Hospital increased its tonnage of medical
waste by 17-23% and Lung Center by 28%. In April 2020, East Avenue Hospital increased only
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Table 5. Increased tonnage of medical waste due to pandemic11
Hospital

Jan-Feb

Mar-April

% Increase

RITM

8-10

20

50-70

St. Luke’s BGC

50

80-90

38-44

St. Luke’s QC

28-29

35-40

20-28

Asian Hospital

17-19

22-23

17-23

Makati Med

23-25

26-27

7-12

Lung Center

10-13

10-18

0-28

NKTI

35

35

0

East Avenue

23-25

25

0-4

by 4%. The National Kidney Transplant Institute (NKTI) hardly increased its medical waste
because upon lockdown, the hospital admissions were clamped down and limited only to renal
cases. Emergency non-renal cases were all referred out to other hospitals.
The healthcare workers are a big factor in waste generation because they are the biggest consumers
of disposables in the course of management of patients. The recommendations of the Philippine
College of Surgeons (PCS), based on the WHO and CDC guidelines must be shared. According
to their recommendations, patients coming to the clinic are safe to come wearing only a mask.
It would suffice for clinicians and nurses can use either a surgical mask or N95 mask plus a face
shield and the gloves is optional. However, if you are a health care worker transporting a COVID+
patient within the operating room, an N95 mask plus an isolation gown, goggles, face shield
and heavy-duty gloves are recommended. Only if one is cleaning the OR, is a hazmat coverall
recommended instead of a mere isolation gown. Note that for all major surgeries, wearing an N95
mask and a long sleeve waterproof gown for the healthcare workers is deemed to be sufficient.
If procedures on the airway like endoscopy and cardio-pulmonary resuscitation are performed,
or if surgical procedures, especially those around the head under general anesthesia are done, a
hazmat coverall is not required. The WHO in an April 6 guideline says the coveralls is required
for EBOLA but it is not required for COVID-19. In performing surgery on a COVID+ and in
doing surgical procedures under GA around the head, what is recommended is a sterile waterproof
disposable OR gown normally furnished in the operating room. The PCS affixes a + sign beside
the recommendation for a long sleeve waterproof gown to signify that one can add a hazmat
to a PPE in the interest of safety but there is no such recommendation from the WHO/CDC.12
Furthermore, it is only when one is operating on a COVID+ patient that wearing goggles PLUS
a face shield is recommended. Otherwise, a face shield OR goggles will suffice and it is at the
healthcare worker’s discretion to use both. Apart from the fact that these PPEs limit vision and
breathing, it can also cause excessive heat with a coverall. More importantly, it adds to our medical
waste. It is wasteful when it is not necessary. A COVID RTPCR test is required, at least in all
hospitals, prior to any scheduled surgery so most patients would be COVID negative anyway
upon surgery. Powered air-purifying respirators or PAPR may replace a mask, goggles and face
shield when handling a COVID+ patient or performing surgical procedure in the head under
general anesthesia.
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Table 6. Philippine College of Surgeons guidelines on the rational use of personal protection equipment

SEGREGATION
All healthcare personnel must ensure that waste generated from suspect, probable, and confirmed
COVID-19 patients are properly segregated at the site of waste generation points e.g. clinical areas,
laboratory, radiology, operating room and delivery room, etc. COVID waste do not need any special
treatment outside of the protocols existing for other infectious waste so they can be mixed together.
Appropriately labelled waste bins must be provided, with signages, preferably on the bin or on
the back wall to show what type of waste must be discarded in each receptacle to guide the staff.
These bins must be collected when they are ¾ full and must be sealed prior to transport.
Our local Department of Health (DOH) recommends the following color codes for waste bins.
Black bins are for non-infectious dry waste like paper, plastics and bottles. Green is for food waste.
Yellow is for infectious pathological waste, Yellow with a black band is for chemical and heavy
metal waste. Orange is for Radioactive waste and red is for sharps and pressurized aerosols like
air fresheners, spray cleaner, spray paint, freon cans for air-conditioners, and oxygen tanks.13
Infectious waste must never be mixed with other wastes. Should the staff unintentionally mix
infectious waste with non-infectious waste during segregation, it should never be corrected by
removing items from one bag and transferred to another. Any infectious waste inadvertently
thrown into a non-infectious bag must be labelled as infectious.
One of the reasons why we really need to be judicious in segregating medical waste from noninfectious waste is because the cost of processing non-infectious waste is so much more. The
healthcare staff should be cognizant of this since this can needlessly increase the overhead expense
of the healthcare facility. This will be discussed further on the section of Autoclave and Pyrolysis.
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MEDICAL WASTE MANAGEMENT: A PROBLEM WORSENED BY THE COVID PANDEMIC

Table 7. DOH color codes for waste bins
Color of container

Type of waste

Black

Non-infectious dry waste

Green

Non-infectious wet waste

Yellow

Infectious and Pathological waste

Yellow with Black band

Chemical waste including those w/ heavy metal

Orange

Radioactive waste

Red

Sharps and pressurized containers

TRANSPORT
After segregation, the infectious waste collected must be transported to the storage facility utilizing
dedicated wheeled trolleys or wheeled bins. Trolleys must be able to carry the appropriate volume
of waste that can be safely and conveniently unloaded. It must be easily maneuverable and have
a height that will not restrict the view of the person transporting the waste. It must not have any
sharp edges that could damage the waste containers during loading and unloading and must be
secured with a lock. Specific utility elevators must be assigned for the purpose of transporting
these wastes, which should never be used for food trolleys. Routes of transporting these infectious
wastes from its source in the patient areas to the storage must be designated by the health facility.
These paths must never cross the paths of the food trolleys nor pass a sterile area. A spare trolley
must be readily available in case of breakdowns and maintenance. A drainage hole and plug
can facilitate cleaning and disinfection of each transmission trolley to minimize infection.14

STORAGE
Infectious wastes generated may be stored temporarily in designated storage locations, which may
be identified from the outside door with a biohazard symbol. It must be sun-proof, rain-proof,
wind-proof, flood-proof with an impermeable hard floor with water supply and a good drainage
to clean the area. It must be far away from patients and public spaces, fresh food stores or food
prep areas and inaccessible to animals, insects and birds.
During the hot season, infectious waste storage times should not exceed 24 hours and during the
cool season, should not exceed 48 hours.15 Unlike municipal waste that may be compacted to
reduce the volume, for untreated infectious waste, or waste that is highly contaminated with blood
or bodily fluids, compacting is prohibited.

TRANSPORT AND DISPOSAL
From the hospital, and other healthcare facilities, the untreated infectious waste generated
is picked up by the waste hauling company to be transported to a treatment and disposal site.
Adequate physical containment measures should be provided to minimize occupational
exposure. Personnel handling medical wastes need to be in full protective gear like boots, gloves
and impermeable hazmats.
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Unlike the open trucks which go to houses to pick up municipal waste comprising 80-85% of the
non-hazardous wastes, medical waste companies use enclosed trucks. The dumpsite must easily
be accessible to the truck during waste collection which normally occurs during the evening or
very early in the morning when traffic is less busy.

TREATMENT OF INFECTIOUS WASTE
There are two applicable technologies allowed and approved by law in the Philippines for the
treatment of all infectious wastes of COVID-19 patients or suspected cases. The medical waste
may be treated either by autoclave or pyrolysis before it can be disposed of in a sanitary landfill.16
Autoclave
Autoclaves can be used as heat treatment processing units to destroy microorganisms for medical
waste before they undergo further treatment or are disposed of in a traditional landfill. Autoclaves
are closed metal cylindrical chambers that apply steam heat at (250-400 °C) under pressure of 30
PSIG (pounds per square inch). The pressure inside the vessel is higher that the ambient pressure so
a cylinder shape is better suited to withstand this pressure compared to a rectangular box. Autoclaves
are “chemical-free” and therefore provide an environmentally friendly solution for complex waste
management environment. Because of the high levels of organic matter normally associated with
infectious waste, these types of autoclaves should be operated for a minimum of 60 minutes.
Steam autoclaving usually is considered to be the method of choice for decontaminating cultures,
laboratory glassware, pipettes, syringes, or other small items known to be contaminated with
infectious agents. It is not, however, appropriate to autoclave any waste that may potentially go
into combustion, undergo a chemical reaction or emit substantial gas. Heavy metals cannot be
processed by autoclave.17
Certain waste materials are difficult to decontaminate in the autoclave because they insulate and
protect the contaminating organisms from heat and steam penetration like human tissue, animal
flesh, and large volumes of contaminated clothing. These tissues lower thermal conductivity
than metal, so a longer time in the autoclave would be required than for surgical instruments of
comparable size. There is also a possibility that autoclaved pathological waste might contain low
levels of radioactive material or cytotoxic compounds that has survived the heat. For these reasons,
in most parts of the world, pathological waste is treated with pyrolysis.18
Pyrolysis vs. Incineration
Waste materials may be treated by incineration (burning) or by thermal processing in the
absence of air or oxygen (pyrolysis). Burning or incineration of biomedical waste may pollute
the environment and will mix different pollutants to a level that may be dangerous to human
health and the environment. Incineration has been found to increase the incidence of cancer and
respiratory symptoms; congenital abnormalities, hormonal defects, and increase in sex ratio,
meaning, the predominance of females over males in certain parts of the world.19
Fortunately, the Philippine government did the right thing by passing two landmark bills over 20
years ago the Philippine Clean Air Act of 199920 and the Ecological Solid Waste Management Act of
2000,21 making the Philippines the only nation in the world with a national ban on incineration.22
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Pyrolysis, on the other hand, is also called dry distillation, thermal decomposition or carbonization.
This is the process of heating organic matter in the absence of oxygen and making it decompose,
breaking organic compounds with large molecular weight into small molecular weight of fuel
gas, liquid (oil, grease, etc.) and coke.23
Pyrolysis and incineration have similarities and differences. They are similar in that they both
utilize the heat that the organic matter itself contains and are both thermochemical conversion
processes. They differ, however in the following aspects:
1. The end products of incineration are mainly carbon dioxide and water, while the end products
of the waste pyrolysis plant are mainly combustible low molecular weight compounds such as
gaseous substances like hydrogen, methane, carbon monoxide; liquid substances are methanol,
acetone, acetic acid, acetaldehyde and other organic matter as well as tar, solvent oil, etc.; solid
substances are mainly coke and carbon black.
2. Incineration is an exothermic process while pyrolysis is an endothermic process, which needs
to absorb large amount of heat.24
3. The heat generated by incineration in small amounts can be used for heating water or producing
steam. But in large quantities, it can be used to generate electricity for nearby use . The end
products of pyrolysis, on the other hand are fuel oil and fuel gas, which may be storage or
hauled and transported to far destinations as heat source.25

LANDFILL
After treatment with autoclave or pyrolysis, the medical waste is discarded in a sanitary landfill.
This is an engineered facility that separates and confines waste to reduce it to the smallest practical
area, and to the smallest practical volume without creating a nuisance or hazard to public health
or safety.26 Sanitary landfills are intended as a biological reactor in which microbes will break
down complex organic waste into simpler, less toxic compounds over time. Cavities are dug out
of the ground and then the walls are sealed with layers of clay and coated with plastic to prevent
groundwater contamination from wastewater that accumulates.

Figure 3. Schematic Diagram of a Sanitary Landfill.
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All medical waste is brought to the landfill of Metro Clark which is the one and only engineered
sanitary landfill in the country. 27
Twenty years after the enactment of Republic Act 9003, or the Ecological Solid Waste Management
Act of 2000, the Philippines has managed to build only a total of 108 sanitary landfills nationwide.
This is only 10 percent of the country’s estimated 1,700 required number of landfills for the
proper disposal of garbage. Inevitably, the current sanitary landfills are nearly reaching maximum
capacity. This may cause some local government units to go back to operating open dump sites, a
practice which is illegal under Republic Act RA 9003.28 The low compliance of LGUs to establish
sanitary landfills may be attributed to the high cost needed to close dumpsites, and limited financial
and technical assistance to implement the law.29
The principles of waste generation and segregation must be disseminated to all healthcare workers
because the cost of managing medical waste is very expensive compared to domestic waste.
Municipal waste only costs 1.5-2 Php/kg to process whereas autoclave costs 13-15 Php/kg and
Pyrolysis costs 25-35 Php/kg
Treatment

Cost

Municipal Waste

1.5-2 Php/kg

Autoclave

13-15 Php/kg

Pyrolysis

25-35 Php/kg

CONCLUSIONS
The pandemic has undoubtedly brought about a surge in medical waste. The lack of awareness about
the health hazards related to health-care waste, inadequate training in proper waste management,
absence of proper waste management and disposal systems can lead to unnecessary cost in
waste disposal if not properly managed at generation and segregation points. To avoid adverse
health outcomes associated with poor practice, including exposure to infectious agents and toxic
substances, key strategies to improve medical waste management are:
• Since there is no recycling of medical waste, the best we can do is to minimize it from source.
All concerned staff should be trained on strategies, based on local and international standards,
that reduce the volume of wastes generation and ensure proper segregation of medical waste.
Appropriate oversight and regulation. Must be implemented
• Autoclaving or pyrolysis, integrated with chemical treatment as deemed necessary must be
promoted for sound treatment of hazardous medical wastes.
• Local government units must create engineered sanitary landfills in their area for safe disposal
of health care waste.
• Health care workers and the public should be protected, at all cost, from hazards of infectious
waste in the process of collection, handling, storage, transportation, treatment and disposal of
waste by creating an optimal and safe environment.
The pandemic has brought about an increase in the proportion of hazardous medical waste. This
bring to light the environmental problem of disposing of all infectious waste.
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The inadvertent exposure of patients, healthcare workers and the general public to biomedical
hazards, including the inadvertent exposure to chemicals and drug resistant micro-organisms
can be achieved by creating awareness of the situation, implementing measures for an
environmentally sound management of health care wastes, and admonishing the society that
it takes a concerted and sustained effort of both private and public sector to protect the entire
community from unwanted and preventable contamination.

REFERENCES
1. Declaring a State of Public Health Emergency. Proclamation no. 922. https://www.official
gazette.gov.ph/downloads/2020/02feb/20200308-PROC-922-RRD-1.pdf
2. Safe Management of Wastes from Health Care Activities, 1999, WHO. https://www.who.int/
docstore/water_sanitation_health/wastemanag/ch04.htm
3. DOH Health Care Manual . https://www.doh.gov.ph/sites/default/files/publications/Health_
Care_Waste_Management_Manual.pdf
4. World Health Organization. Health Care Waste. https://www.who.int/news-room/fact-sheets/
detail/health-care-waste
5. Minogou, M, Gerrassimidou S, Koilis D. Healthcare Waste Generation Worldwide and Its
Dependence on Socio-Economic and Environmental Factors. MDPI, Vol 9, Issue 2, 10.339/
su90220220. https://www.mdpi.com/2071-1050/9/2/220/htm#sustainability-09-00220-f002
6. Data from Integrated Waste Management, Inc.
7. J. Shi and W. Zheng. 2020. Coronavirus: China struggling to deal with mountains of
medical waste created by epidemic. 5 March. https://www.scmp.com/news/china/society/
article/3065049/coronaviruschina-struggling-deal-mountain-medical-waste-created.
8. https://www.slideshare.net/zulfiquer732/hospital-waste-management-80945208
9. WHO/UNICEF,2015. Water, sanitation and hygiene in health care facilities: status in lowand middle-income countries. World Health Organization, Geneva.
10. Cabico, GK. In the Philippines, medical waste piles up as COVID-19 cases rise. Phil Star
Aug. 27, 2020. https://earthjournalism.net/stories/in-the-philippines-medical-waste-piles-upas-covid-19-cases-rise
11. Data from files of Integrated Waste Management, Inc.
12. Rational use of personal protective equipment for coronavirus disease (COVID-19) and
considerations during severe shortages. Interim guidance 6 April 2020. file:///Users/
rebeccasingson/Downloads/WHO-2019-nCov-IPC_PPE_use-2020.3-eng%20(1).pdf
13. Department of Health. Healthcare Waste Management Manual. file:///Users/rebeccasingson/
Downloads/WHO-2019-nCov-IPC_PPE_use-2020.3-eng%20(1).pdf
14. DOH Memo 2020-0170 on the Interim Guidelines on the Management Of Health Care Waste
In the Health Care Facilities, Community Quarantine Units and Temporary Treatment and
Monitoring Facilities with Cases Of Coronavirus Disease 2019. https://www.doh.gov.ph/sites/
default/files/health-update/dm2020-0170.pdf
15. WHO. Handling, Storage and Transportation of Health-Care Waste. https://www.who.int/
water_sanitation_health/medicalwaste/061to076.pdf?ua=1
16. Metro Manila Solid Waste Management Project (TA 3848-Phil) . Dept. of Environment
and Natural Resources/ Asian Development Bank. http://nswmc.emb.gov.ph/wp-content/
uploads/2016/08/Report-1-Summary.pdf

17

MEDICAL WASTE MANAGEMENT: A PROBLEM WORSENED BY THE COVID PANDEMIC

17. Autoclave Overview. https://blink.ucsd.edu/safety/research-lab/biosafety/autoclave/index.
html#:~:text=Autoclaves%20use%20saturated%20steam%20under,is%20critical%20to%20
achieving%20sterility.
18. Biosafety In The Laboratory: Prudent Practices for the Handling and Disposal of Infectious
Materials. National Research Council (US) Committee on Hazardous Biological Substances
in the Laboratory.Washington (DC): National Academies Press (US); 1989.
19. Sharma, R., Sharma, M., Sharma, R., & Sharma, V. (2013). The impact of incinerators on
human health and environment. Reviews on Environmental Health, 28(1). doi:10.1515/
reveh-2012-0035
20. What is the Clean Air Act. DOH Website. https://www.doh.gov.ph/faqs/What-is-the-CleanAir-Act#:~:text=Republic%20Act%20No.,healthy%20air%20for%20all%20Filipinos.
21. Republic Act No 9003. January 26, 2001. https://www.officialgazette.gov.ph/2001/01/26/
republic-act-no-9003-s-2001/
22. Incineration Not a Solution, Green Groups Warn Western Brands Found Polluting the
Philippines. https://www.no-burn.org/incineration-not-a-solution-green-groups-warn-westernbrands-found-polluting-the-philippines/#:~:text=The%20Philippines%20is%20the%20
first,Waste%20Management%20Act%20of%202000.
23. Boslaugh SE. Pyrolysis. https://www.britannica.com/science/pyrolysis
24. Bridgwater, A. V. (1980). Waste incineration and pyrolysis. Resource Recovery and
Conservation, 5(1), 99–115. doi:10.1016/0304-3967(80)90025-6
25. Czajczyńska, D., Anguilano, L., Ghazal, H., Krzyżyńska, R., Reynolds, A. J., Spencer, N., &
Jouhara, H. (2017). Potential of pyrolysis processes in the waste management sector. Thermal
Science and Engineering Progress,
26. Slimak KM. Landfill Disposal Systems. Env Health Persp. Vol 27. 309-316, Dec 1978.
https://doi.org/10.1289/ehp.7827309
27. Malabanan J. MetroClark landfill adapts to new normal. Manila Standard Sept 25, 2020. https://
www.manilastandard.net/lgu/luzon/328740/metro-clark-landfill-adapts-to-new-normal.html
28. Mayuga, JL. Philippines only has 10 percent of needed sanitary landfills, says DENR exec.
Feb. 5, 2020. https://businessmirror.com.ph/2020/02/05/phl-only-has-10-percent-of-neededsanitary-landfills-says-denr-exec/
29. Castillo AL, Otoma S. Status of Solid Waste Management In the Philippines. 2013. Proceedings
from the 24th Annual Conference of Japan Society of Material Cycles and Waste Management.
Japan Society of Material Cycles and Waste Management. DOI: https://doi.org/10.14912/
jsmcwm.24.0_677 https://www.jstage.jst.go.jp/article/jsmcwm/24/0/24_677/_pdf

18

Chapter 3

DISINFECTANTS, CLEANING AGENTS, AND
CHEMICALS USED AGAINST SARS-CoV-2
Erlidia F. Llamas-Clark, MD, MPH, PhD

INTRODUCTION
Severe Acute Respiratory Syndrome-Coronavirus 2, or SARS-CoV-2, is a novel coronavirus strain
which is the causative agent of COVID-19. Sensitive to ultraviolet and heat rays, it can survive
for several years at -60°C. Its resistance decreases in higher temperatures, and it gets inactivated
at 56°C within 30 minutes. It is not resistant to alkalis and acids and it has a pH of 7.2.
SARS-CoV-2 is highly transmissible in humans and causes severe problems especially in
vulnerable individuals. Transmission happens from person-to-person during close contact, mostly
by respiratory droplets through coughing and sneezing at 1-2 feet. High infection rates are also
observed in hospital areas where procedures done to patients generate a lot of aerosols (i.e.,
endotracheal intubation, open suctioning, nebulizer treatments, etc.).
There is much to learn about this novel coronavirus that causes COVID-19. Based on what is
currently known about COVID-19, transmission from person-to-person of this virus happens most
frequently among close contacts within about 6 feet, mostly by respiratory droplets.
Aside from close human-to-human transmission, contact surface spread is also another mode of
spreading the disease but has not been fully documented. Having hand contact with contaminated
surfaces such as door handles, desk, railings, electrical switches, certain equipment, and even
common items like money and paper can spread the virus. Therefore, we need to understand how
to protect ourselves from the physical environment.

OBJECTIVES
At the end of the chapter, we will be able to identify and know about the disinfectants, cleaning
agents, and chemicals used to prevent COVID-19, including its long-term negative effects when
not used properly and with exposure over time. We will also know the ways on how to prevent
harm to one’s health due to exposure to chemicals used against SARS-CoV-2.
The challenge at this stage is how to balance the acute needs versus the risk of getting another
disease due to disinfection.
The balance of disinfection and sanitation using these chemicals is important because improper
use or use in varying doses and exposure over time may also cause health problems for all of us.
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DEFINITIONS OF THE DIFFERENT WAYS OF PREVENTING TRANSMISSION
To level off our understanding of what constitutes disinfection, cleaning, sterilization, and sanitation,
we begin by defining the terms.
•

Cleaning refers to the removal of germs, dirt, and impurities from surfaces. It does not kill
germs, but by removing them, it lowers the organisms’ numbers and the risk of spreading
infection.

•

Disinfection refers to using chemicals to kill germs on surfaces. This process does not necessarily
clean dirty surfaces or remove germs, but by killing germs on a surface after cleaning, it can
further lower the risk of spreading infection.

•

Disinfection happens at the cellular level. It involves changes in the microorganism’s cell
wall permeability, protoplasm, or enzyme activity. The mechanisms resulting in the inability
of a microorganism to multiply and die. With the use of water, lack of nutrients on the
organism and chemical inactivation happens which reduces its disease-causing capacity.
Therefore, handwashing and washing the face are important after contact with any person
or suspicious objects on surfaces.

•

Sanitation is a comprehensive term that involves interventions that reduce human exposure
to diseases by providing a clean environment. It involves both behaviors and facilities, which
work together to form a hygienic environment. Examples of sanitation are personal rituals:
washing hands, taking a bath, and cleaning the physical environments such as the house,
office, clinics, and operating room among others.

•

Sterilization is a process that destroys or eliminates all forms of microbial life and is carried out
in health-care facilities by physical or chemical methods. Steam under pressure, dry heat, EtO
gas, hydrogen peroxide gas plasma, and liquid chemicals are the principal sterilizing agents
used in health-care facilities.

These methods are particularly important to know to effectively prevent exposure to the
coronavirus and also to minimize the risk of further infection. As mentioned earlier, SARS-CoV-2
is known to remain in surfaces and therefore poses a risk for surface-to-person transmission. In
particular, Table 1 below shows the persistence of the SARS-CoV-2 and its variant strains in
different inanimate surfaces when observing surface to person transmission.
In addition, based on a review of 22 studies by the Watson Institute Brown University,
environmental survival of coronaviruses on surfaces suggests that they can persist up to 9 days.
The duration of transmissibility is believed to be shorter, but not known. Moreover, studies
have determined that the effective method of eliminating coronaviruses is through disinfection.
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Table 1. Persistence of two main SARS-CoV-2 surrogates (HCoV 229E and SARS-CoV) on different types of surfaces
Surface or fomite

Temperature

Persistence

Aluminum

21° C

2-8 hours

Metal

room temperature

5 days

Wood

room temperature

4 days

Paper

room temperature

3 hours to 5 days

Glass

room temperature

2-5 days

Plastic

20-25° C

2-5 days

PVC

21° C

5 days

Silicon rubber

21° C

5 days

Surgical glove

21° C

8 hours

Disposable gown

room temperature

1 hour to 2 days

Ceramic

21° C

5 days

Teflon

21° C

5 days

Sources:Carraturo, et al., 2020 & Kampf et al., 2020

TYPES OF DISINFECTION
This section explores the two types of disinfection, namely, physical and chemical disinfection.
Both types are done to effectively eliminate and further prevent the spread of coronaviruses.
1. Physical disinfection involves heat, cold, drying, and radiation that involves heating in various
forms such as burning, boiling, and intermittent heat of water vapor with pressure and dry heat.
Initially, physical disinfection involves the use of disposable equipment for the patient room
wherever possible daily cleaning of high touch surfaces in the room. If done by environmental
staff, they should wear the same PPE as clinical staff. After a patient is discharged, another
patient is not allowed into the room until cleaning is done and there is a waiting time of at least
1-2 hours (to allow air exchange). Personnel should at least wear a gown and gloves and face
mask and eye protection if splash or sprays are used.
2. Chemical disinfection is the use of chemicals and antiseptics that can kill bacteria and viruses
as well as limit its ability to multiply. According to Watson Institute Brown University, the
coronavirus can be removed with surface disinfection using:
• 62-71% ethanol
• 0.5% hydrogen peroxide
• 0.5% sodium hypochlorite
Meanwhile, less effective disinfectants for coronaviruses are:
• .05 - 2% benzalkonium chloride
• .02% chlorhexidine digluconate
This will be elaborated further in the next section.
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MOST COMMONLY USED DISINFECTANTS, CLEANING AND SANITIZING AGENTS
IN HOMES, PUBLIC SPACES, AND WORKPLACES
There is a wide variety of chemical disinfectants for household and industrial use which are readily
available in the market. Some of these are alcohol, chemical sterilizers, acetic and hydrochloric
acids, phenols like Dettol, chlorhexidine, surfactants or detergents, and soaps and dishwashing
liquids including baby shampoos and carpet shampoos - but only a few of these will be effective
on coronaviruses.
According to research, the coronavirus can be inactivated by fat-soluble solvents such as ether,
70% ethanol, chlorine-containing disinfectant solutions, proxy acetic acid, and chloroform.
Interestingly, chlorhexidine cannot effectively inactivate it. To learn more about which types
of disinfectants are effective and how they are used, Table 2 presents a summary of the most
commonly used products.
Table 2. List of common household cleaners and their uses
Type of
disinfectant

Mode of action

Microbicidal activity

Usage

Phenol-based
compounds/
Alcohols

Denaturation of proteins
(optimal concentration
60-80%)6

Isopropyl alcohol - fully
active against lipid viruses
but not in non-lipid
enteroviruses

Sterilizing medical and
surgical instruments;
Ethanol and
isopropanol are both
capable of destroying
Coronavirus at 70–90%
concentrations within
30 seconds

Ethyl alcohol - inactivates
all lipophilic viruses and
hydrophilic viruses
Methyl alcohol - weakest
microbicidal activity
Chlorine and
The exact mechanism yet
chlorine compounds to be determined;6 It is
believed that the acid is
the active biocidal agent
due to its permeability of
membranes and strong
oxidizing ability which
damages the lipids of
the membrane and the
nucleic acids

Low concentrations of
free available chlorine
(e.g., HOCl, OCl–, and
elemental chlorine-Cl2)
have a biocidal effect on
mycoplasma (25 ppm)
and vegetative bacteria
(<5 ppm) in seconds in the
absence of an organic load
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Oxidizing agents
(peroxide-based)

Production of destructive
hydroxyl free radicals
that can attack membrane
lipids, DNA, and other
essential cell components

Hydrogen peroxide
is virucidal at 1–3%
concentrations and it can
deactivate SARS-CoV
within a minute; it is
even more potent in the
gas phase.6
The peroxyacetic acid is
more active than hydrogen
peroxide against a broad
spectrum of pathogens and
at lower concentrations
(~0.3%); thus, it is
frequently used to disinfect
medical devices

Commercially available
3% hydrogen peroxide
is a stable and effective
disinfectant when
used on inanimate
surfaces. At 3% to 6%
concentrations it is
used for disinfecting
soft contact lenses,
tonometer biprisms 513,
ventilators 673, fabrics
397, and endoscopes.6
It is also used in urinary
drainage bags.

Iodophors/Iodinereleasing agents

Iodine can penetrate
the cell wall of microorganisms quickly, and
the lethal effects are
believed to result from
disruption of protein and
nucleic acid structure
and synthesis.

Bactericidal,
mycobactericidal, and
virucidal but can require
prolonged contact times
to kill certain fungi and
bacterial spores

Besides their use as an
antiseptic, iodophors
have been used for
disinfecting blood
culture bottles and
medical equipment,
such as hydrotherapy
tanks, thermometers,
and endoscopes.
Antiseptic iodophors
are not suitable for
use as hard-surface
disinfectants because
of concentration
differences. Iodophors
formulated as
antiseptics contain
less free iodine than
do those formulated
as disinfectants.

Formaldehyde

Formaldehyde inactivates
microorganisms by
alkylating the amino
and sulfhydral groups of
proteins and ring nitrogen
atoms of purine bases;
Formaldehyde inactivates
micro-organisms by
alkylating the amino
and sulfhydral groups of
proteins and ring nitrogen
atoms of purine bases

It disinfects bacteria and
viruses by alkylating
their proteins and nucleic
acids and they are active
against coronavirus at
a concentration range
0.5–3% within 2 minutes
of exposure

Although formaldehydealcohol is a chemical
sterilant and
formaldehyde is a
high-level disinfectant,
the healthcare uses
of formaldehyde are
limited by its irritating
fumes and its pungent
odor even at very low
levels (<1 ppm)
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Quaternary
ammonium
compounds

The bactericidal action
of the quaternaries
has been attributed
to the inactivation
of energy-producing
enzymes, denaturation
of essential cell proteins,
and disruption of the
cell membrane.

Quaternaries have
fungicidal, bactericidal, and
virucidal against lipophilic
(enveloped) viruses; they
are not sporicidal and
generally not tuberculocidal
or virucidal against
hydrophilic (nonenveloped)
viruses; These are active
against coronaviruses at
less than 1% concentration
and within an exposure
time of a minute or less

The quaternaries
commonly are used in
ordinary environmental
sanitation of noncritical
surfaces, such as floors,
furniture, and walls.

Sources: Aboubakar et al., 2020 & CDC, 2020

For a more comprehensive list of all the disinfectants that meet the EPA criteria for use against
SARS-CoV-2, refer to the N List Tool by the Environmental Protection Agency in the USA.
This can be accessed through this link: https://cfpub.epa.gov/giwiz/disinfectants/index.cfm.

APPLICATIONS OF USING CHEMICAL DISINFECTANTS AT HOME, IN THE HOSPITALS,
AND IN THE COMMUNITY
After discussing which chemical disinfectants are effective against SARS-CoV-2 and which ones
are used in households and in hospitals, the following is a short guide on how to prepare and use
some of the most commonly available disinfectants.
Ethanol and Isopropyl alcohols
Alcohols are probably the most accessible and the easiest disinfectants to use since they are widely
available, easy to store, and can also be readily repackaged into little bottles that people can
bring and use anywhere for rapid disinfection of small surfaces. The two most common types of
alcohol used are ethyl and isopropyl alcohol.
Ethanol is the type of alcohol present in alcoholic beverages. It denatures proteins and dissolves
lipids so biocidal. It can dehydrate tissues and easily evaporate.
Isopropyl alcohol is also known as isopropanol, 2-propanol, or rubbing alcohol. This is a more
preferred disinfectant because it does not dry the skin. When used as a disinfectant, the optimal
concentration is 70% in water.
These two are effective in cleaning small medical equipment and stethoscopes but not recommended
for sterilizing medical and surgical materials principally because they lack sporicidal action, and
they cannot penetrate protein-rich materials.

24

DISINFECTANTS, CLEANING AGENTS, AND CHEMICALS USED AGAINST SARS-COV-2

Bleach or Chlorine-based Agents
In some places, alcohol-based disinfectants are prohibitively expensive or not available. Also,
they are sometimes not very effective when used on larger surfaces which need a stronger
disinfectant agent. Therefore, products like dilute chlorine solutions known as bleach have been
shown to be effective in eliminating a broad range of viruses.
Bleach, or sodium hypochlorite, is the most frequently used chemical for disinfection in hospitals
and in homes. This is a toxic substance used in the production of bleach for disinfection and
polishing of surfaces. According to WHO, it is one of the best disinfectants to use against SARSCoV-2 because aside from being cheap and easily accessible, it is one of the few disinfectants that
can be safely used in laboratories. Chlorine fragments nucleic acids, unlike other disinfectants
such as quaternary ammonium compounds and alcohols which precipitates nucleic acids and
affect the results of PCR.
In using chlorine as a disinfectant, it is important to note the following:
• Bleach (sodium hypochlorite, NaOCl) products are made in different concentrations in
different parts of the world (2% - 12%). The measurement of dilution that is needed depends
on the product that is available.
• Chlorine solutions are light-sensitive and gradually lose strength over time, therefore freshly
diluted solutions must be prepared daily. In addition, it is better to use newly-manufactured
bleach in preparing the dilution.
• Thick bleach solutions should never be used for disinfection purposes other than in toilet
bowls since they may contain potential poisonous additives.
• A 1:10 bleach solution can irritate the skin and eyes.
• Preparations must be done in a well-ventilated area. It has a risk of damaging the respiratory
system.
• When mixing solutions, always add water to the container first before the product (and not
the other way around), and try not to spill.
• Plastic containers are more preferable for mixing and storing solutions since metal containers
tend to corrode and can potentially inactivate chlorine.
• Chlorine can be inactivated by the presence of organic matter such as dirt, biological liquids,
etc. Therefore, it is advisable to clean the surfaces first before applying the chlorine solutions.
• The disinfection needs an amount of wet contact time (15 minutes) for the disinfectant to be
left on the surface to be effective.
Preparation of Chlorine-based solutions
In preparing for the diluted chlorine solutions, the base product can be a liquid bleach (the ones
commonly seen at home), bleach powder, or a highly concentrated bleach (usually for industrial
use). The concentration of the initial product must first be determined to accurately calculate the
desired diluted concentration. The formula to prepare the solutions are as follows4:
1. In using liquid bleach:
[% chlorine in liquid bleach ∕ % chlorine desired] − 1 = Total parts of water for each
part bleach
Example: (7.03% (in common Zonrox©) / 0.5% (recommended for strong disinfection) − 1 =
14.06 − 1 = 13.06 parts of water per 1 part of 7.03% bleach
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2. In using bleach powder:
[% chlorine desired ∕ % chlorine in bleach powder] × 1000 = Grams of bleach powder
for each litre of water
Example: [0.5% chlorine solution from calcium hypochlorite ∕ 35% active chlorine found
in powder] × 1000 = 0.0143 × 1000 = 14.3 grams to add per 1L of water
3. In using a concentrated solution:
Total Parts (TP) (H2O) = [% Concentrate ∕ % Dilute] − 1
Example: TP (H2O) = [5.0% concentrate ∕ 0.1% desired chlorine solution] − 1 = 50 − 1 = 49
parts of water per 1 part of concentrate
Basically, there are two main concentrations of chlorine solutions used for disinfecting:13
1. 1:10 bleach solution (0.5% chlorine concentration) - this is a strong concentration used
for disinfecting excreta, spills of blood/body fluids, vehicles and tires, and bodies. This
concentration can also be used to prepare the 1:100 bleach solution.
2. 1:100 bleach solution (0.05% chlorine concentration) - this is used for disinfecting surfaces,
medical equipment, bedding, and protective clothing/PPE. This can also be used in rinsing
gloves between contact with patients if there are no new gloves available and in disinfecting
contaminated waste before disposal. To prepare it from 1:10 solution, add 1 volume of the
1:10 solution to 9 volumes of water.
Oxygenated Water
In the past, oxygenated water was used to dress up infectious wounds due to its antiseptic
properties. This is used less due to its damage to adjacent tissues and is only occasionally used
to disinfect equipment or surfaces. Dilute oxygenated water is also used for gargling and is
effective in making cold medicines.
In many countries, hydrogen peroxide is used to purify drinking water. It can be highly volatile
and concentrated H2O2 can be flammable. High doses of this substance can cause blisters in the
mouth and inflammation of the abdomen and can lead to diarrhea and vomiting.
As with other chemical sterilants, dilution of the hydrogen peroxide must be monitored by
regularly testing the minimum effective concentration (i.e., 7.5%–6.0%). Compatibility testing by
Olympus America of the 7.5% hydrogen peroxide found both cosmetic changes (e.g., discoloration
of black anodized metal finishes) and functional changes with the tested endoscopes.7

MINIMIZING THE POTENTIAL HARM OF DISINFECTANTS AND CLEANING AGENTS
TO HUMAN HEALTH
While it is true that chemical disinfectants are very effective in eliminating SARS-CoV-2,
using these chemicals can have some impact on people’s long-term health. The following table
summarizes the potential health hazard of having repeated or prolonged exposure to common
chemical disinfectants.
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Table 3. The most used cleaning agents against Coronavirus and their health effects
Chemical

Health Effect

62-71% ethanol

Percutaneous toxicity in newborns, skin irritation, allergic
contact dermatitis, contact urticaria14

0.5% hydrogen peroxide

Skin and eye irritation, temporary bleaching of skin;
inhalation can cause gas embolism, gastric irritation, gastric
distension and emesis, an accumulation of fluid in the lungs,
unconsciousness, and respiratory arrest15

0.5% sodium hypochlorite

Prolonged and repeated exposure to dilute solutions often
causes irritation, redness, pain and drying and cracking of
the skin. Human evidence has indicated that an ingredient in
this product can cause skin sensitization

.05 - 2% benzalkonium chloride

Skin irritation; in rare cases, small but significant genotoxic
effects in both plant and mammalian cells16,17

.02% chlorhexidine digluconate

Eye damage/irritation18

Furthermore, the Center for Disease Control and Prevention (CDC) provides a thorough and
extensive collection of resources on the protective measures for chemicals used as disinfectants.
It also has a table of health and flammability hazards and barrier recommendations for common
active ingredients as disinfectants. This list can be accessed online reference through this link:
https://www.cdc.gov/niosh/topics/disinfectant/default.html

DECREASING HARM TO HUMAN HEALTH
Having the awareness of the benefits and risks of using chemical disinfectants against SARSCoV-2, we are facing the challenge of how to balance acute need versus the risk of getting another
disease due to disinfection.
In minimizing the potential harm of using disinfectants and cleaning agents, the following are
some of the general principles to remember::
• Improper and unsafe use of these disinfectants can lead to other toxic effects in people that
can be far more dangerous than the virus itself.
• There is a need to practice safety in handling chemical substances and decreasing exposure.
• Many antiseptic agents are used on inanimate surfaces.
• Antiseptics are biocidal and disinfectants are biostatic.
• Antiseptic agents are harmful to the skin and disinfectants are used on the skin, mucosa,
and living surfaces.
Some safety tips in the use of disinfectants and cleaning agents include the following: wearing
disposable gloves when cleaning and disinfecting surfaces, discarding gloves after each cleaning
(and if reusable gloves are used, those gloves should be dedicated for cleaning and disinfection
of surfaces for COVID-19 and should not be used for other purposes), and washing of hands
immediately after gloves are removed. If the surfaces are dirty, they should be cleaned using a
detergent or soap and water prior to disinfection.
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It is recommended to consult the manufacturer’s instructions for cleaning and disinfection
products used and instructions for cleaning personal protective equipment. In purchasing
disinfectants and alcohol, avoid buying in bulk or making excessive storage, and keep out of the
reach of children.
When preparing a disinfectant solution, avoid doing it in front of the children to keep them safe.
Furthermore, minimize the circumstances where disinfectants can contact flammable or risky
materials at home. For example, do not use methanol on hot surfaces, near gas flames, and lit
cigarettes. Turn the source off if it catches fire by using extinguishers other than water. Avoid
contact with disinfectants, antiseptic agents, and methanol with the eyes.
Personal equipment must be cleaned prior to disposing. When using disinfectants and antiseptic
agents, use appropriate filter or cartridge respirators with enclosed glasses, appropriate clothing,
hats, and other personal protective equipment safely.
When workplaces use chemicals and some products that can have occupational health and safety
concerns, there must be a Material Safety Data Sheets (MSDS). People in the workspaces should
be able to access the MSDS as they can provide information that should be more available, easier,
and more efficient. If any products or potentially hazardous chemicals are involved, they must be
labeled and appropriate warning signs be flagged to alert everyone for the specific information
of chemical/product handling, exposure, and use.

Figure 1. Symbols and labels indicating potential hazards.
Source: https://www.sporcle.com/games/sproutcm/chemistry-hazard-symbols
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Figure 2. Material safety data sheets.
Source: https://www.wisegeek.com/what-is-a-material-safety-data-sheet-msds.htm

Basic hand hygiene and other preventive measures
Aside from using chemical disinfectants, the simplest and most effective way of preventing the
spread of the coronavirus is handwashing. Basic hand cleaning by washing hands with soap
and water for 20 seconds prevents many diseases in our homes and workplaces. Household
members should wash their hands frequently, which also includes immediately after removing
gloves and after contact with an ill person.
When one’s hands are not visibly dirty, an alcohol-based hand sanitizer that contains at least
60% alcohol may be used if soap and water are not available. However, if the hands are visibly
dirty, washing hands with soap and water is the best. Household members should follow the
usual preventive measures whether at home or at work, including recommended protocols and
avoiding touching eyes, nose, or mouth with unwashed hands.

CONCLUSION
Without a vaccine available yet, chemicals and synthetic materials are being used to keep people
safe and alive. There are daily simple habits that can be done to safeguard health, which can easily
be taken for granted. When that happens, it may lead to injury and long-term disease due to the
small amounts but long-term toxic exposures. Disinfection, cleaning, sterilization, and public health
sanitation come with some cost. There are many questions that remain unanswered. For now, there
is a need to understand through research how we can effectively stop the transmission of this virus.
In the meantime, our aim is to survive, outsmart the SARS-CoV-2 by being healthy, and prevent
COVID-19 in “our new normal world.”
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Chapter 4

SELECTING PERSONAL PROTECTIVE EQUIPMENT
Rona F. Rañola, MD

INTRODUCTION
Coronavirus disease 2019 (COVID-19) is an infectious disease caused by severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) which is a new strain of virus first detected in Wuhan,
China in December 2019. It was declared by the World Health Organization (WHO) as a pandemic
on March 12, 2020. The primary modes of transmission of COVID-19 are droplet transmission
produced by coughing, sneezing and talking, contact transmission, and airborne when doing aerosol
generating procedure (AGP). On October 5, 2020, the Center for Disease Control (CDC) updated
its website and acknowledged that COVID-19 can be spread via airborne transmission.

Figure 1. Primary Modes of Transmission via Droplet and Aerosol.
As of March 29, 2020, the WHO continues to recommend droplet and contact precautions for
those people caring for COVID-19 patients. They continue to recommend airborne precautions
for circumstances and settings in which aerosol generating procedures and support treatment are
performed according to risk assessment. They also emphasized the importance of rational and
appropriate use of personal protective equipment (PPE).
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As of September 30, 2020, COVID-19 related deaths surpassed 1 million worldwide. According
to Amnesty International, as of September 3, 2020, more than 7000 healthcare workers have died
from COVID-19.

OBJECTIVES
The objectives of this article are to inform the reader about the following:
1. Selection of PPE for each level of care
2. Proper use of PPE
3. Reduction of need for PPEs
4. Optimization of use of available PPE
To be able to utilize PPE appropriately, the choice of PPE should be based on the risk of exposure
based on the type of activity such as intubation, intravenous (IV) insertion or suturing. It should
also be based on the mode of transmission of the pathogen.

WHAT IS PPE?
According to the Occupational Safety and Health Administration (OSHA). PPE is specialized
clothing or equipment worn by an employee for protection against any infectious material.
In October 2020, the Philippine General Hospital (PGH) released the following infographics
regarding the type of PPE to use depending for the level of risk of exposure.

Figure 2. PGH Infographic on Hospital area and Level of PPE required.
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Figure 3. PGH Levels of Personal Protective Equipment.
On May 26, 2020, the Philippine Society for Microbiology and Infectious Diseases (PSMID)
and the Philippine Hospital Infection Control Society (PHICS) came up with PPE guidelines for
surgical setting. The components are as follows:
1. surgical mask
2. respirator mask (N95)
3. sterile surgical gloves
4. goggles or face shield
5. head caps
6. shoe covers (optional)
7. alcohol or alcohol-based hand hygiene solutions
The risk for COVID-19 transmission was stratified into:
A. High risk for transmission
1. emergency procedures
2. high risk procedures (AGP) on patients who tested positive on RT-PCR for SARS-CoV-2
3. low risk procedures on symptomatic patients who tested positive on RT-PCR for
SARS-CoV-2
4. patients in whom RT-PCR is recommended but cannot be done or results are unavailable
at the time of intended surgery
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B. Low risk for transmission
1. Asymptomatic patients who will undergo low risk surgery
2. low risk procedures so asymptomatic patients who test negative for SAR-CoV-2 RT-PCR
3. high risk procedures symptomatic patients but SARS-CoV-2 RT-PCR is negative
The following were also listed as high risk for aerosol generating procedures:
• airway surgeries
• autopsies
• bronchoscopy
• CPR
• dental procedures
• endotracheal intubation and extubation
• evacuation of pneumoperitoneum during laparoscopic procedures
• GIT endoscopy
• high frequency oscillatory ventilation
• non-invasive ventilation (ex. high-flow nasal oxygen)
• open suction of airways
• manual ventilation
• sputum induction
• surgical procedures using high-speed/high energy devices
• tracheotomy/tracheostomy
Risk level

Minimum PPE

High risk for transmission

Fit tested N95 mask or equivalent FFPs
sterile, aware impermeable, surgical gown
face shield or goggles
sterile surgical gloves
head cap

Low risk for transmission

surgical mask
sterile, water impermeable surgical gown
face shield or goggles
sterile surgical gloves
head cap

Figure 4. Minimum PPE to be used based on risk of COVID-19 transmission during surgery.
The Philippine College of Surgeons also came up with PPE infographics. The guidelines emphasize
promoting/providing patients in the clinic with medical masks.
With so many PPE guidelines, the health care worker (HCW) can be left confused on how to
select the proper PPE. According to the WHO PPE Guidelines for Ebola 2013-2014, there are 5
domains to guide the HCW when choosing the proper PPE:
1. beliefs and values with work as risk perception and safety climate
2. interference with work activities and impaired mobility
3. comfort such as weight of PPE and heat stress
4. work factors such as number of patients encountered
5. use and availability including difficulty in dressing and undressing
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Figure 5. PSMID Guidelines for PPE in Caring for Confirmed or Suspected COVID-19 cases.
Personal protective equipment are divided into 3 categories: 1. respiratory protection, 2. eye/
mucosa protection, 3. contact protection.
The respiratory protection is classified as follows:
1. Medical mask
2. Particulate respirators
A. Filtering face piece respirators (FFPR/N95 - disposable)
B. Elastomeric respirators (reusable)
C. Powered air purifying respirators (PAPR)
Particulate respirators except for PAPR need fit-testing. Fit-testing tests the seal between the
respirator’s face piece and the face. It can be qualitative fit testing or quantitative fit-testing.
Qualitative fit-testing is a pass/fail method that uses the sense of smell or taste or reaction to
irritants to detect leakage into respirator face piece. In contrast, quantitative fit-testing uses a
machine to measure the actual amount of leakage into the facepiece and does not rely upon the
sense of taste, smell or irritation in order to detect a leakage. There is a probe is attached to the
face piece that will be connected to the machine by a hose. The 3 quantitative fit test methods
accepted by OSHA are generated aerosols, ambient aerosols and controlled negative pressure.
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Use Personal Protective Equipment (PPE) When
Caring for Patients with Confirmed or Suspected COVID-19
Before caring for patients with confirmed or suspected COVID-19, healthcare personnel (HCP) must:
• Receive comprehensive training on when and what PPE is necessary, how to don (put on) and doff (take off) PPE, limitations of
PPE, and proper care, maintenance, and disposal of PPE.
• Demonstrate competency in performing appropriate infection control practices and procedures.

Remember:
• PPE must be donned correctly before entering the patient area (e.g., isolation room, unit if cohorting).
• PPE must remain in place and be worn correctly for the duration of work in potentially contaminated areas. PPE should not

be adjusted (e.g., retying gown, adjusting respirator/facemask) during patient care.
COVID-19 Personal Protective Equipment
COVID-19 Personal Protective Equipment
• PPE must be removed slowly and deliberately in a sequence that prevents self-contamination. A step-by-step process
(PPE) for Healthcare Personnel
(PPE)
for be
Healthcare
Personnel
should
developed and
used during training and patient care.
Acceptable Alternative PPE – Use Facemask

Preferred PPE – Use N95 or Higher Respirator

Face shield or goggles

Face shield or goggles

Facemask

N95 or higher respirator

N95 or higher respirators are
preferred but facemasks are an
acceptable alternative.

When respirators are not
available, use the best available
alternative, like a facemask.

One pair of clean,
non-sterile gloves

One pair of clean,
non-sterile gloves

Isolation gown

Isolation gown

cdc.gov/COVID19

cdc.gov/COVID19

Donning (putting on the gear):

Doffing (taking off the gear):

CS 315838-B 03/20/2020

CS 315838-A 03/20/2020

More than one donning method may be acceptable. Training and practice using your healthcare
facility’s procedure is critical. Below is one example of donning.
1. Identify and gather the proper PPE to don. Ensure choice of gown size is correct
(based on training).
2. Perform hand hygiene using hand sanitizer.
3. Put on isolation gown. Tie all of the ties on the gown. Assistance may be needed
by another HCP.
4. Put on NIOSH-approved N95 filtering facepiece respirator or higher (use
a facemask if a respirator is not available).
If the respirator has a nosepiece, it should be fitted to the nose with both hands,
not bent or tented. Do not pinch the nosepiece with one hand. Respirator/facemask
should be extended under chin. Both your mouth and nose should be protected.
Do not wear respirator/facemask under your chin or store in scrubs pocket
between patients.*
» Respirator: Respirator straps should be placed on crown of head (top strap)
and base of neck (bottom strap). Perform a user seal check each time you put on
the respirator.
» Facemask: Mask ties should be secured on crown of head (top tie) and base of
neck (bottom tie). If mask has loops, hook them appropriately around your ears.
5. Put on face shield or goggles. When wearing an N95 respirator or half facepiece
elastomeric respirator, select the proper eye protection to ensure that the respirator
does not interfere with the correct positioning of the eye protection, and the eye
protection does not affect the fit or seal of the respirator. Face shields provide full face
coverage. Goggles also provide excellent protection for eyes, but fogging is common.
6. Put on gloves. Gloves should cover the cuff (wrist) of gown.

More than one doffing method may be acceptable. Training and practice using your
healthcare facility’s procedure is critical. Below is one example of doffing.
1. Remove gloves. Ensure glove removal does not cause additional
contamination of hands. Gloves can be removed using more than one
technique (e.g., glove-in-glove or bird beak).
2. Remove gown. Untie all ties (or unsnap all buttons). Some gown ties can
be broken rather than untied. Do so in gentle manner, avoiding a forceful
movement. Reach up to the shoulders and carefully pull gown down and
away from the body. Rolling the gown down is an acceptable approach.
Dispose in trash receptacle.*
3. HCP may now exit patient room.
4. Perform hand hygiene.
5. Remove face shield or goggles. Carefully remove face shield or goggles
by grabbing the strap and pulling upwards and away from head. Do not
touch the front of face shield or goggles.
6. Remove and discard respirator (or facemask if used instead of
respirator).* Do not touch the front of the respirator or facemask.
» Respirator: Remove the bottom strap by touching only the strap and
bring it carefully over the head. Grasp the top strap and bring it carefully
over the head, and then pull the respirator away from the face without
touching the front of the respirator.
» Facemask: Carefully untie (or unhook from the ears) and pull away from
face without touching the front.
7. Perform hand hygiene after removing the respirator/facemask
and before putting it on again if your workplace is practicing reuse.

7. HCP may now enter patient room.

*Facilities implementing reuse or extended use of PPE will need
to adjust their donning and doffing procedures to accommodate
those practices.

www.cdc.gov/coronavirus

CS 316124-A 06/03/2020

Figure 6. CDC Recommendation on PPE use when Caring for Patients with Confirmed or Suspected COVID-19 cases.
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1. Medical mask
Medical masks are fluid resistant and loose-fitting; no fit or seal check is necessary. It provides the
wearer protection against droplets, splashes or sprays and protects the patients from the wearer’s
respiratory emission. However, it does not provide the wearer with a reliable level of protection
from inhaling smaller airborne particles. It is not considered respiratory protection because leakages
occur around the edge of the mask when user inhales.
Medical mask for HCW: Characteristics
• High fluid resistance
• Good breathability
• Internal and external faces should be clearly identified
• 98% droplet filtration, preferably fluid resistant
Medical mask for HCWs: Performance Standards
• Fluid resistant masks (surgical masks):
• EN 14683 Type IIR performance
• ASTM F2 100 level 1, 2 or 3
• YY 0469 with at least 98% bacterial droplet filtration or alternative standard
• Non-fluid resistant masks:
• EN 14683 Type II
• YY/T 0969 with at least 98% bacterial droplet filtration or alternative equivalent standard
Medical mask for patients: Characteristics
• Good breathability
• Internal and external faces should be clearly identified
• EN 14683 Type I
• YY/T 0469 or YY/T 0969 if bacterial droplet filtration is below 96% or alternative
equivalent standard
There are 15 medical masks brands in the Philippines which are FDA approved.
2. Particulate respirators
A. Filtering facepiece respirators / FFPR (disposable)
Filtering facepiece particulate respirators (FFPR), or commonly known as N95, reduce wearer’s
exposure to particles including small particle aerosol and large droplets. It is tight fitting and needs
fit testing. It filters out at least 95% of airborne particles including large and small particles. When
properly fitted and donned minimal leakage occurs around the edges of the respirator when the user
inhales. It should have good breathability with andesign that does not collapse against the mouth
(cup shape or duckbill).
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There are 2 types of particulate respirators: the standard respirator or the
surgical respirator.
Standard respirators
Suitable for use around confirmed or suspected COVID-19 patients in
non-surgical setting or settings where there is unlikely to be fluid spray
beyond a cough or sneeze. This can be used for OPD, rounds and clinic
where splash protection is not needed.
Surgical respirators
Used where there is a risk of exposure to bodily fluids and splashes.
According to CDC, if it is not available for use in the operating or
procedural settings, unvalved N95 with a face shield.

NIOSH
Certified
N95
Respirators

FDA
Cleared
Surgical N95
Respirators

Surgical
Masks

Function

Help reduce
particles inhaled
by wearer

Help reduce particles both inhaled and
expelled by wearer (plus fluid resistance)

Help reduce particles
expelled by wearer
into environment
(plus fluid resistance)

Application

Can be used
for respiratory
protection when
wearer might
be exposed to
particular hazards

Meant to be used during surgery and nursing
tasks during which both of these are true:
• Wearer requires respiratory protection
... and ...
• Expelled particulates must be contained or
fluid resistance is required

Can be used during
surgery and nursing
tasks to help protect
patient, and/or when
fluid resistance may
be required

Figure 7. Various Types of Masks, Functions and Applications.
Particulate respirators: Performance Standards
• Fluid resistant respirator:
• Minimum NIOSH approved (42 CFR part 84) and FDA cleared “surgical N95”
• EN 149 minimum “FFP2” and EN 14683 Type IIR
• GB 19083 minimum “Grade/Level 1” or alternate equivalent standard
Particulate respirators: Performance Standards
• Non-fluid resistant respirator:
• Minimum NIOSH approved “N95” according to 42 CFR part 84
• EN 149 minimum “FFP2”
• GB 2626 minimum “KN95” alternate equivalent standard
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Figure 8. Key Factors Required for Respirator to be Effective.
Makati Medical Center recommendations
regarding the use of KN95
A. For patient care interaction that DO NOT
REQUIRE AEROSOL GENERATING
PROCEDURES
B. Due to the loose ear loops of KN95, it needs
to be secured very well to prevent it from
falling off the face and risk exposing the nose
of the HCW. The KN95 mask can be secured
by tightening the ear loops or using a face
mask over it.
C. All HCWs are still advised to wear a
face shield during patient interaction for
additional barrier protection.
D. KN95 should be discarded after each work
duty shift or if visibly soiled

Figure 9. A Surgical Mask May be Worn on Top of a KN95.

Reuse of particulate respirators
It is defined as reprocessing and reusing respirators for one HCW to use on multiple patients
with suspected or confirmed COVID-19. If the respirator becomes damaged, soiled or difficult to
breathe through, it should be removed from circulation and disposed of following local protocols.
To reuse particulate respirators, it is recommended that the HCW should have at least 5 rotating
N95 masks. Each mask should be stored in a breathable paper bag at the end of the day. Rotating
the mask will allow the pathogen to “die off”.
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Extended use of particulate respirators
It is defined as using the same respirator on multiple patients with suspected or confirmed
COVID-19 (multiple single-rooms when seen in succession or cohort of patients) during a single
shift. The potential number of hours extended use would be dependent on local and individual
factors such as humidity and shift length. In practice, this would likely be a maximum of 6 hours
according to CDC. But the DOH recommendation is that it can be used up to a period of 8 to
12 hours depending on the shift.
Decontamination of N95
Decontamination is a process to reduce the number of pathogens. However, there is no CDC/
NIOSH-approved decontamination process. Using ultraviolet (UV) light, vaporous hydrogen
peroxide, moist heat, dry heat are not approved decontamination processes. Also, decontamination
might cause poorer fit, reduced filtration efficiency and reduced breathability.
B. Elastomeric respirators (reusable)
Elastomeric respirators can either be a full face
mask or half face mask. It is a reusable device
made of synthetic or natural rubber material. It
is tight fitting and may be equipped with filters
either in pancake or cartridge that block 95%,
99% or 100% of very small particles. It has to
be fit tested. The user must do a positive and/
or negative seal test. It is not FDA-approved
for use in a sterile field because of the user’s
unfiltered breath. Some recommend covering the
valve with a surgical mask.
The half face and full face elastomeric must
be cleaned and disinfected according to the
manufacturer’s recommendation. The user
must check the manufacturer’s recommended
cleansing and disinfecting agents.

Figure 11. Technique for Positive User Seal Check.

Figure 10. Elastomeric Respirator.

Figure 12. Technique for Negative User Seal Check.
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C. Powered Air Purifying Respirators (PAPR)
The PAPR has 3 components: the blower unit which contains the filter, the tube and the hood.
It uses a battery powered blower to force air into through filter cartridges or canisters and into
the breathing zone of the wearer. It creates an air flow inside a tight-fitting facepiece or loosefitting hood or helmet providing a higher assigned protection factor (AFP) than half facemask or
N95FFR. There is a positive pressure inside the hood pushing the “bad” air out.

Figure 13. Powered Air-Purifying Respirator.

Figure 14. Air Flow During Filtration of PAPR.
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The protection category for particle filtering PAPRs is designated as HE (high-efficiency) filter.
The HE filters are 99.97% efficient against 0.3 microns. Filters have to be changed every 6 months.
As of this writing, there are 5 NIOSH-approved PAPR in the Philippines: P-SH100 Shine Xunan
(China), Otos Airwing 3 (Korea), Dräger X-plore 8000 series (Germany), CleanSpace Halo
(Australia) and 3M Versaflo/Duraflo (USA).
The advantage of PAPR is that it covers the face and, thus, serves both as respiratory and eye
protection, which prevents fogging. It does not need fit testing therefore can be used by those
with facial hair and with prescription eyeglasses. There is better interpersonal communication
because the patient can see the user’s facial expression and lip movement. However, it requires
some maintenance like cleaning and battery charging. It is also heavy with the blower weight range
from 1.1-1.4 kg. However, there is insufficient data as to the use of PAPR in the sterile field.
PAPR can be used in the clinic/OPD/for rounds even without a mask, thus providing better
communication with patients. However, HCWs can opt to use a mask during a sterile procedure.
By doing so, in case the PAPR malfunctions, the HCW can ask the circulating nurse to remove
the PAPR without needing to leave an ongoing procedure.
This table from CDC summarizes the considerations for respirator protection for HCWs. Medical/
surgical mask is not included because it is not considered a respiratory protection. FFPR/N95,
elastomeric and PAPR will protect the HCW against COVID-19. It up to them to choose which
would be easier and more comfortable to use in the clinic, during rounds and during procedures.

Figure 15. Summary of Considerations for Selection of Respirator for Health Care Workers.
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Eye/mucosa Protection
The eye/mucosa protection can either be:
1. Goggles
2. Face shield
Goggles
Goggles protect eyes from splashes, sprays and respirator droplets.
It must fit snugly particularly from the corner of the eye across
the brow. It is an effective eye protection; goggles do not provide
adequate protection to other parts of the face.
Goggles: Characteristics
• Good seal with skin of the face
• Flexible PVC frame to easily fit all face contours with even pressure
• Encloses eyes and the surrounding areas
• Accommodate wearers with prescription glasses
• Clear plastic lens with fog and scratch- resistant treatment
• adjustable band to secure firmly so as not to become loose during clinical activity
• indirect venting to avoid fogging
• maybe reusable (provided appropriate arrangements for decontamination are in place), or
disposable
Goggles: Performance Standards
• Quality compliant with the below standards or equivalent
• EN 166
• ANSi/ISEA Z87 1
Face shield: Characteristics
• made of clear plastic and provides good visibility to both wearer and patient
• adjustable band to attach firmly around the head and fit snuggly against the forehead
• fog-resistant (preferable)
• completely covers the sides and length of the face
• may be reusable (made or robust material which can be cleaned and disinfected) or disposable
• quality compliant with below standard or equivalent
• EN 166 (if reusable)
• ANSI /ISEA 787.1 (if reusable)
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Contact Precautions
Contact precaution is divided into:
1. Gloves
2. Gown
3. Coveralls
Gloves
Gloves can either be non-sterile examination gloves or sterile surgical gloves depending on specific
clinical use.
Gloves: Examination, non-sterile
• gloves, examination, nitrile (preferable), latex, polychloroprene or PC, power-free, non-sterile
• minimum length: 230mm
• thickness 0.05 mm
• sizes: S, M, L
• Quality compliant with below standards or equivalent
• EN 455
• EN 374, optional additional:
• ASTM D6319, D3578, D5250, D6977
• or alternative equivalent set of standards
Gloves: Surgical sterile
• gloves, examination, nitrile (preferable), latex, polyisoprene or polychloroprene or sterile,
power-free, single use
• gloves should have long cuffs, reaching well above the wrist ideally to mid-forearm, minimum
thickness 0.10mm
• sizes: 5-9
• Quality compliant with below standards or equivalent
• EN 455
• ASTM D3577, sterility
• United States Pharmacopeia
• EN ISO 11607 or alternative equivalent set of standards
Gown
Gowns do not provide continuous whole body protection. However, they are easier to put on and
in particular to take off, and HCW are familiar with it. It covers the anticipated areas of exposure:
chest and arms. The choice of gown should be made based on the level of risk of contamination
“zone”. For low or minimal body fluid ANSI/AAMI PB70 level 1 or 2. For the medium to high
risk of contamination, ANSI/AAMI PB70 level 3 or level 4.
Gown: Isolation
• single use, disposable, made of non-woven material, length mid-calf
• sizes: S, M, L						
• may also be reusable, woven, length mid-calf
• sizes: S, M, L, XL
• Critical zones may be more fluid-resistant than the non-critical zones.		
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Risk level

Examples
for use

Type of
medical gown

Gown description

Level 1

Minimal
risk

basic care,
standard isolation
gown for visitors
or in a standard
medical unit

• non-surgical
gown
• surgical gown

• slight barrier to small amounts of fluid
• single testbed water impacting
the surface of the horn material is
conducted to assess barrier protection
performance

Level 2

Low risk

blood draw,
suturing, in
the ICU or
pathology lab

• non-surgical
gown
• surgical gown

• barrier to larger amounts of fluid
penetration through splatter and some
fluid exposure through soaking
• two tests are conducted to assess
barrier protection:
• water impacting the surface of the
gown material
• pressurizing the material

Level 3

Moderate
risk

arterial blood flow, • non-surgical
gown
inserting an IV
• surgical gown
line in the ER
or for trauma cases

• barrier to larger amounts of fluid
penetration through splatter and
exposure through soaking than level 2
• two tests are conducted to assess
barrier protection:
• water impacting the surface of the
gown material
• pressurizing the material

Level 4

High risk

long fluid intense
procedures,
surgery, pathogen
resistance or if
infectious diseases
are suspected
(non-airborne)

• prevents all fluid penetration for up to
1 hour
• may prevent VIRUS penetetration for
up to 1 hour
• in addition to other tests conducted
under level 1-3 barrier level,
performance is tested with simulated
blood containing fluid a virus. If no
viruses found at the end of the test, the
gown passes.

• non-surgical
gown
• surgical gown

Figure 16. Type of Gown Recommended for Risk Level.
•

Performance standards:
• ANSI/AAMI PB70 (level 1-3) and ASTM F3352
• EN 13034-type PB (stitched gown) with minimum hydrostatic head of 50cm H2O
• AAMI PB70 level 4 and ASTM F3352 or
• ISO 16604 Class 5 or alternative equivalent set of standards

Gown: Surgical
• Single use, disposable, woven or non-woven material, length mid-calf, sterile or non-sterile.
• Critical zones may be more fluid resistant the non-critical zones.		
• Reusable gowns should meet the minimum performance requirements after maximum
suggested laundering cycle
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•

Performance standards:
• ANSI/AAMI PB70 and ASTM F2407 (level 4)
• EN 13795 (level 3)
• EN 13034-type PB (stitched gown) with minimum hydrostatic head of 50cm H2O
• YY/T 0596 or alternative equivalent set of standards
• EN 556 if sterile or alternative equivalent set of standards

Reusable gown
Reusable isolation and surgical gowns can be used as recommended by WHO. Reusable gowns
should meet the minimum performance requirements after maximum suggested laundering cycles
which is usually up to 30 cycles. The common material use for isolation gowns are the water
repellant fabrics (ex. GSM fabric, microfiber) and the waterproof fabrics (ex. Taffeta, taslan).
Cotton fabric are commonly used for surgical gowns and can be laundered up to 50 cycles.
Coveralls
Coveralls provide 360-degrees protection because they are designed to cover the whole
body. However, it is associated with increased difficulty in putting on and removing. It is less
comfortable. It is no longer included in the WHO and CDC COVID-19 PPE guidelines. It is still
included in the DOH and PGH PPE gidelines.
Coveralls
• Non-sterile
• Polypropylene/polyethylene laminate film
• White material
• Fluid resistant, low-tinting
• Non-woven
• Two-way zipper
• Elastic waist and ankle
• Knitted cuffs
• Individually wrapped
• Disposable
								
Coveralls: Technical Specifications
• Conforms to ASTM F1671 standards or equivalent

CONCLUSIONS
When choosing personal protective equipment, HCWs should adhere with the standard
recommendations given by WHO/CDC and DOH. HCWs should choose PPE that are functional,
usable, comfortable, durable, cost-effective, easy to maintain, reusable and aesthetic.

REFERENCES
CDC COVID-19 PPE guidelines
DOH COVID-19 PPE guidelines
PSMID PHICS COVID-19 PPE guidelines
WHO PPE guidelines
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Chapter 5

SETTING UP A PANDEMIC-PROOF CLINIC
Joanne Karen S. Aguinaldo, MD

INTRODUCTION
Everything took a backseat to COVID-19 when the World Health Organization declared a
pandemic in March 2020. Outpatient clinics and centers closed or limited operations during the
first few weeks of the lockdown as the country struggled to contain the spread of the disease. As the
pandemic continues, the challenge to healthcare systems is to balance the need to provide necessary
services while minimizing risk to healthcare personnel and their patients.
Presently, the evidence suggests that the SARS-CoV-2 virus spreads through direct, indirect (via
contaminated surfaces and objects), and close contact with infected people. While most infections
are spread through close contact, airborne transmission has been acknowledged to occur in specific
circumstances.1 These transmission events appear uncommon and have typically involved the
presence of an infectious person producing respiratory droplets for an extended time (>30 minutes
to multiple hours) in an enclosed space. The CDC lists the following as circumstances under which
airborne transmission of SARS-CoV-2 appears to have occurred:
• Enclosed spaces within which an infectious person either exposed susceptible people at the
same time or to which susceptible people were exposed shortly after the infectious person
had left the space.
• Prolonged exposure to respiratory particles, often generated with expiratory exertion (e.g.,
shouting, singing, exercising) that increased the concentration of suspended respiratory
droplets in the air space.
• Inadequate ventilation or air handling that allowed a build-up of suspended small respiratory
droplets and particles.

MINIMUM PUBLIC HEALTH STANDARDS
The Department of Health laid out risk-based public health standards for COVID-19 mitigation.2
The listed strategies aimed to increase physical and mental resilience, reduce transmission, reduce
contact and reduce duration of infection. These guidelines mirror the Center for Disease Control’s
(CDC) main infection prevention and control (IPC) strategies in the health care setting which
include the following:
1. Ensuring triage, early recognition and source control (isolating suspected and confirmed
COVID-19 patients).
2. Applying standard precautions for all patients and healthcare workers, including diligent
hand hygiene.
3. Implementing empiric additional precautions for suspected and confirmed cases of COVID-19.
4. Implementing administrative controls.
5. Using environmental and engineering controls.
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These IPC strategies may be prioritized specific to the degree of viral transmission in the
communities. For where there is widespread community transmission and significant confirmed
cases, active screening to identify ill healthcare workers, systematic screening of patients at every
triage and limiting visitors or nonpatients in ambulatory healthcare facilities are recommended.
This chapter will outline the strategies to prevent or minimize transmission of the virus in the
clinic organized as: process-related, personnel-related and built environment-related strategies.
Built environment (BE) refers to the collection of environments that humans have constructed,
including buildings, cars, roads, public transport, and other human-built spaces.
Process-related strategies
The entry of most patients to the healthcare system is through the doctor’s clinic. Before the
pandemic, the waiting room in an obstetrician-gynecologist’s clinic is typically a diverse crowd
– women of all ages either come as scheduled or walk in without an appointment. There is no
screening of visitors for symptoms of infectious respiratory diseases.
Keeping in mind that the primary mode of transmission of COVID-19 remains to be via respiratory
droplets and limiting face-to-face interaction is key, triaging has emerged as an important strategy.
When the lockdown was initially eased in Metro Manila, visits at the clinic were curtailed
to those with very urgent concerns (e.g. suspected preterm labor, profuse vaginal bleeding,
severe pelvic pain). Multi-disciplinary outpatient clinic converted the reception to triage where
temperature was checked and patients were screened for symptoms of COVID-19. Only patients
with appointments were allowed in the clinic and most of the time, sans companions. Ambulatory
patients with respiratory symptoms or nonrespiratory COVID-19 symptoms (fever, anosmia etc.)
were sent to the emergency rooms or designated COVID-19 triage.
This limitation triggered the evolution of telemedicine: from being a means to deliver healthcare
services only where distance was a factor to the present iteration, an avenue to address the health
concerns of the sick that are deemed non-urgent or not life-threatening. Doctors made themselves
available to virtual consultations, whether it be via phone or video call, or by text, email or
social messaging.
From these developments, two important modifications to the process of patient entry are apparent.
1. Making an appointment should be encouraged for all patients.
Knowing who will be coming to the clinic and dictating when they will come avoids
overcrowding in the waiting room and allots time for disinfection of the examining rooms
in between patients. Medications and equipment needed for the consultation can be prepared
in advance. This efficiency translates to a shorter patient visit.
Requirement: The doctor and patient must come on time.
2. Teleconsultation processes and platforms should be established and utilized to deliver
healthcare.
The virtual consult establishes a preliminary diagnosis and streamlines the actual visit. It can
also be used to screen patients for COVID-19 symptoms and triage as appropriate.
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Requirement: Both doctor and patient must be equipped with communication devices (e.g.
smartphone or laptop), and most often need internet access. Some proficiency in digital
communications may be required, e.g. knowledge of how to navigate a teleconsultation platform.
Personnel-related strategies
In the Philippines, clinic personnel may consist of one or more assistants with tasks ranging from
clinic operations (receiving patients, assisting procedures etc.) to maintenance (cleaning and
disinfecting of instruments, examination and waiting rooms etc.) It is not uncommon that some
have not received paramedical training, and instead, learn the necessary skills on the job. Because
certain human behaviors can potentiate or mitigate viral transmission, these interventions with
clinic personnel are beneficial.
1. Education of all clinic personnel on COVID-19 disease transmission and manifestations
as well as preventive behaviors (hand hygiene, cough etiquette, use of personal protective
behaviors) is important.
An understanding of the disease manifestations is crucial to proper triaging or referral of
patients. Clinic personnel must also know to self-assess and stay/go home if they are unwell.
2. Rotational duties of clinic can minimize exposure to the virus and minimize man-power
related clinic closures.
Especially for clinics that attend to COVID suspect patients, rotating the staff to having 1-weekon and 1-week-off duties for example can minimize exposure and keep clinic operations going
in the event that they fall ill.
Requirement: The clinic must have several (>1-2) personnel with equivalent competencies.
Built environment-related strategies
Airborne transmission of the virus within built environments can happen because enclosures
promote close interactions between individuals, containment of fomites, and viral exchange and
transfer through the air. Strategies are directed towards virus deactivation in the environment and
minimizing exposure of its occupants may be done interventions involving: source control, spacing,
HVAC (heating, ventilation, air conditioning) and ultraviolet radiation.
Source control
There must be areas for handwashing within clinic or nearby. Hand hygiene products (disinfectant
dispensers, alcohol, wipes etc.) must be available in all areas of the clinic. Visual reminders,
like posters or videos on proper hand washing and cough etiquette, promote the practice of
standard precautions.
Routine cleaning of high-touch surfaces where contamination risks are high, such as reception
counter, sinks and toilets, should be tracked and recorded. The use of proper cleaning and
disinfecting products is necessary. For instance, ethanol (70%) has been demonstrated to be effective
at eliminating the coronaviruses.3 Proper disposal of infected waste should also be practiced.
Spacing
Maintaining a physical distance from other people is recognized as a part of the minimum health
standards to be observed to combat disease transmission. Scientists in the early 19th century
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established through investigation that large respiratory droplets are emitted with speech, cough
or sneeze and fall close to a person, a distance of about 1-2 meters.4 Systematic analysis of recent
studies has shown, however, that there is horizontal projection of respiratory droplets beyond
2 meters for particles up to 60 μm.5
Still, the CDC recommends to place chairs 6 feet apart (in clinic waiting and patient rooms), when
possible. Barriers, like acrylic screens, are also recommended especially in areas where spaces
that cannot allow adequate distance between persons. Zoning healthcare facilities to allocate an
isolation area for COVID-19 suspects can decrease the risk of airborne transmission.6
Heating, ventilation, and air conditioning
The BE’s heating, ventilation and air conditioning (HVAC) systems are designed to maintain good
indoor air quality and provide thermal comfort. Air filtration in HVAC systems can contribute to
reducing the risk of airborne transmission but does not eliminate it. No direct scientific evidence
of benefit has been demonstrated but some reduction of exposure can reasonably be inferred
based on the ability of some filters to remove particles that contain a SARS-CoV-2 virus.7
According to HVAC experts, low efficiency filters (e.g., less than MERV 8 according to ASHRAE
Standard 52) are very unlikely to make a difference. But while properly installed higher efficiency
filters can remove particles of a relevant size depending on their installed capture efficiency,
there is not enough information to make specific recommendations. Similarly, with portable air
cleaners, there is no direct evidence of benefit. A reduction in infectious disease risk is inferred for
portable HEPA filters that properly maintained and operated, and are appropriately sized for space.
It is likely to be effective only in concert with other measures, and not as a stand-alone strategy.
A BE’s ventilation source and its distribution path length can affect the composition of indoor
microbial communities. Delivering outside air directly through a channel into an adjacent space
(i.e. air vents) has been shown to increase the phylogenetic diversity of indoor bacterial and fungal
communities and create communities that are more similar to outdoor-associated microbes than
air delivered through a centralized HVAC system. For most clinics, the easiest way to deliver
outside air to enclosures is to open a window. Window ventilation increases outside air fraction
and increases total air change rate as well.
Ultraviolet radiation
The germicidal effect of ultraviolet radiation has been recognized for some time. Available data
suggests that coronaviruses are very UV sensitive.8 The upper limit determined for the log-reduction
dose (90% reduction) is approximately 10.6 mJ/cm2 (median), while the true value is probably only
3.7 mJ/cm2 (median). Its maximum germicidal effect occurs at 240–280 nm. The SARS-CoV-2
virus and its mutations are very likely be inactivated by common UV disinfection procedures.
In BEs, a properly designed and maintained UV system, in concert with filtration, humidity control,
and airflow management, has been shown to reduce infections from other viruses. Ionizers, ozone
generators, plasma, and other air cleaning technologies have not been proven to reduce infection
in real buildings, even as they are promised to work based on laboratory testing in idealized
settings. The application of UV radiation in the health-care environment (i.e., operating rooms,
isolation rooms, and biologic safety cabinets) is limited to destruction of airborne organisms or
inactivation of microorganisms on surfaces.
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CONCLUSION
The use of masks, social distancing, hand hygiene, surface cleaning and disinfection, ventilation
and measures to avoid overcrowding (setting an appointment, teleconsultation) are strategic
interventions to prevent the spread of SARS-CoV-2 either by transmission through close contact
or under the special circumstances favorable to potential airborne transmission. While special
engineering controls (air filtration and UV irradiation) may be of benefit in the clinic, there is a
lack of clear evidence to make specific recommendations at the present time.
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Chapter 6

ACHIEVING SAFETY IN THE OPERATING ROOM
Catherine SC Teh, MD

INTRODUCTION
After eight months and one million deaths globally,1 the COVID-19 surge that started in March
spread to a world unprepared for a pandemic. None of the hospitals anticipated this. As cases began
to escalate, surgeries were cancelled, and hospitals were re-organized to suit the urgency. Hospitals
and institutions needed to immediately develop an infectious disease preparedness and response
plan and implement necessary infection prevention measures. Policies and procedures for proper
identification and isolation of those infected evolved and workplace flexibilities and protocols
were developed, communicated and implemented.
As the number of cases slowed down and a better understanding of the pathogen and its management
advanced, surgical services began to gradually resume. However, many different hospitals and
different institutions across all systems adopted various strategies. But the one focus consistent in
all these strategies was SAFETY – not only patient safety, but also healthcare workers’ safety.
In the operating room (OR) safety requires the use of appropriate infection prevention and control
measures by all health workers to minimize COVID-19 transmission to patients and healthcare
workers. The key to achieving safety is preparedness so it is necessary to integrate COVID-19specific related activities and tasks, precautions, and protocols into existing OR standard procedures.

OBJECTIVE
The objective of this chapter is to convey a general understanding of the implementation protocols
to achieve safety for patients and healthcare workers in the operating room

SAFETY IN THE OPERATING ROOM
Heirarchy of Controls Framework
The following recommendations were designed and conceptualized based on the “hierarchy of
controls” framework used by occupational safety and health professionals to remove hazards
and minimize human errors systematically.
In the OR, all levels of controls (administrative controls, environmental, engineering controls, and
personal protection) must be given proper attention to work effectively, and for the different levels
to support each other.
Although relying on personal protective equipment (PPE) alone is the least effective, it is not
negligible. The best way to achieve safety is to apply layers of safety measures to achieve the
best outcome.2
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Figure 1. Heirarchy of Controls.
Personal Protective Equipment (PPE)
Although relying on personal protective equipment (PPE) alone is the least effective, it is not
negligible. The best way to achieve safety is to apply layers of safety measures to achieve the best
outcome.2
Elimination and Substitution
Elective and non-urgent surgical cases that are COVID-19 positive should be cancelled. Eliminating
the risk of COVID-19 transmission and preventing postoperative complications arising from
COVID-19 is most effective in achieving patient and healthcare workers’ safety.
Engineering Controls
Engineering Controls are procedures implemented in the OR environment specifically aimed to
isolate healthcare workers from the hazard of COVID-19 infection. There are three aspects of
environmental and engineering controls: pressure management, dilution ventilation, and filtration.
Pressure management for appropriate air flow direction depends on how much air is blown out
and how much air is supplied. When there is more air blown out, the room is a negative pressure
room. When there is more air supplied into the room, the room is a positive pressure room. If
the same air is blown in and exhausted, it becomes a neutral room. A difference in pressure
causes air movement from areas at higher pressure to those at lower pressure. The greater the
pressure difference, the greater the resulting air velocity. The air movement is used to help in the
containment of infectious particles by providing clean to dirty airflow. The purpose of positive
pressure is to ensure airborne particles do not contaminate a patient or equipment and supplies in
that room. Thus, extra air is pumped into these rooms to push contaminants away.3,4
On the other hand, negative pressure means sucking the air out of the room. This is used to pull
any potential contaminants out of the room and exhaust them to the outside air. To maintain a
negative pressure room such as those in airborne infection isolation rooms, the difference between
the exhaust and air supply should create a pressure difference of 2.5 Pascals.
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Mechanical ventilation is used to change the air in a given space. The time required for removing a
given percentage of airborne particles from a room or space depends on the number of air changes
per hour (ACH), the ventilation inlet and outlet, and the room or space’s physical configuration.
Basically, if there is no negative pressure room, one must insure at least 20 air changes per hour in
a positive pressure room. That means the air is exchanged in a shorter time, such that clear air is
generated within 21 minutes for a 20 ACH. In a negative pressure room, however, since it effects
only 6 to 12 ACH, a longer turnaround time is needed to allow the surgeon to start the surgery after
the anesthesiologist induces anesthesia on a patient, or in between cases.3,4
Installation of high-efficiency air filters is also necessary. When properly installed and maintained,
these HEPA filters should be able to remove at least 90% of particles (0.5 microns in size and
larger) from outside and inside air.3,4
Categorizing and organizing the OR into Covid-19 positive and COVID-19 negative OR rooms is
likewise necessary to mitigate exposure and transmission. If a patient with COVID-19 infection
or a patient whose COVID-19 status is unknown and requires an immediate and life-saving
procedure, this should be performed in the negative pressure room. Protocols must be in place and
followed at all times.
COVID-19 has altered how surgeons operate and manage surgical smoke. Surgical smoke is a byproduct of surgical instruments from vaporization of substances as heat transforms tissues, fluid, or
blood into a gaseous form. Seventy-seven percent (77%) of surgical smoke particles are less than
1.1 microns 5, including SARS-CoV-2. Inhaling particles of this size can quickly deposit in the
alveoli, leading to respiratory problems. These particles may also circulate randomly throughout
the body when the circulating blood takes up the particles lodged from the alveoli.7-9 Various
studies have shown the harmful effects of surgical plume and viral transmission of HPV, HIV
and HBV.10-16 Whether SARS-CoV-2 can be transmitted in the same manner is yet to be proven.
Thus, it is necessary to ensure that the surgical smoke is properly filtered through commercially
available Ultra Low Particlulate Air filter (ULPA)-enabled smoke evacuators or alternative/
improvised solutions such as the “Teh Closed Filter Suction System” (Figure 2) that may be easily
assembled using a suction tubing and Heat and Moisture (HME) filter. This can be used both in
open and laparoscopic procedures. Several ways to prevent and mitigate effects of surgical smoke
and management of pneumoperitoneum should be practiced. The Philippine Association of HepatoBiliary Surgeons (PAHPBS) and the Philippine Association of Laparoscopic and Endoscopic
Surgeons (PALES) have issued guidelines and position statements (Figure 3) on this matter.
Administrative Control
Several changes have been made on to alter existing workplace policies and torestructure
workflows. Healthcare workers have the responsibility to ensure that these changes are implemented
and practiced to safeguard all OR personnel and patients.
Triaging of patients are now implemented before elective surgeries.19 COVID-19 RT-PCR swab
test is now part of the routine pre-operative work up. This should form part of the pre- operative
checklist and the consent forms, availability of blood and blood products, and personal protective
equipment.
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Figure 2. “Teh” (Closed) Filter Suction System.

Figure 3. PALES Position Statement on Laparoscopy in COVID-19.
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OR workflows should include training and daily huddles to remind and familiarize all OR staff
of the changes in the entry and flow of patients and OR personnel from the ward into and out of
the OR. Specific entry and flow of transport of COVID-19 positive versus COVID-19 negative
patients should be followed.21 Visual or cognitive aides, including arrows on the floors or walls
to show directional flow within the OR, should be widely available and visible for easy reference
and reminder. Communication should be clear to everyone. There must only be one version of the
workflow so that everyone will be on the same page. Each OR staff’s roles and responsibilities
should be clear and specific to avoid confusion and eliminate errors. These can be transformed into
visuals as illustrated in Figure 4.
After every surgery, it is highly encouraged to accomplish an attendance sheet17 within the specific
OR procedure to serve as a contact tracing form if any OR personnel or patient develops COVID-19
disease post-op. This is crucial to identify, isolate, and treat accordingly. Post procedural debriefing
and documentation is desirable to identify gaps in workflows and help improve our systems and
processes. Disinfection, sterilization and waste management must be implemented.

Figure 4. OR Workflow for COVID-19 Positive or Emergency Cases Without COVID-19 Status.
Personal Protective Equipment (PPE)
Without administrative and engineering controls, PPE availability alone is not effective in achieving
safety in the OR. However, the availability of PPE is paramount to complete the hierarchy of controls
and ensure that things are made right at all times. It must be remembered that one’s action or nonaction affects the fate of another person. With this in mind, the principle revolves around protecting
oneself and the team, as well as the patient. The different levels of PPE use are standardized as
appropriate based on the risk of exposure of the OR personnel. Anesthesiologists and surgeons
who perform aerosolizing procedures (AGP) are at the highest risk of exposure.8 Protocols must
be followed strictly while doing these procedures. The WHO has issued international guidelines
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Figure 5. PPE Dummy Chart.
pertaining to the use of PPE. The Philippine College of Surgeons (PCS)21 and the PSMID22 have
likewise made specific recommendations pertaining to the level of PPE use in the local setting.
A dummy chart (Figure 5) is useful for all OR personnel should be made available and visible
within and outside of the OR complex so that everyone can be guided accordingly.
Training and simulation on donning and doffing of PPE is compulsory. This should be done
regularly such that it becomes embedded into the system as part of infection prevention control.
Similarly, a safety officer to check proper donning and doffing process adds another layer of safety
measure. Studies have shown that most exposures occur due to inefficient donning and haphazard
doffing process. An experiment in one hospital in Florida found that 75% of errors occurred in
doffing.23 Several studies in the past have shown errors in donning and doffing processes clearly
show that training on donning and doffing must be emphasized to avoid healthcare workers’
inadvertent exposure to COVID-19. Two reasons may be hypothesized here. Firstly, is not the
norm, and therefore, all the essential steps of donning and doffing, are not easily remembered,
particularly at the start of the pandemic. There had not been sufficient time to build muscle
memory to remember the steps, especially after a long exhausting OR procedure. At the beginning
of the pandemic, the same challenge kept recurring. There had not been enough time to learn how
to don, wear an N95 properly or even know the differences between the various types of face masks
as well as its efficiency.
There was no training, nor simulation. Frontliners went ahead unprepared and under the long
hours of PPE-induced heat stress and dehydration, crucial steps in doffing may be missed. These
cognitive aids in the donning and doffing process serve as important reminders, making sure that
the process is done correctly at all times.
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It is only possible to achieve patient safety when healthcare workers operate in a safe and sound
dynamic team environment. Most patient safety issues are a product of miscommunication and
poor system designs or malfunctions. Working behind those face masks, respirators, or PAPRs
and goggles or face shields may compromise patient safety by reducing verbal and non- verbal
communication, peripheral vision, and hearing perception. Operating and performing tasks in
PPE’s are an added source of stress caused by anxiety, fatigue, heat, and dehydration, affecting
judgment and decision making.24,25
Non-technical Skills
As patient safety issues are upheld at the core of service, one is heavily reliant on organizational
culture, leadership, and communication. Apart from the hierarchy of controls, protocols, and
guidelines, it is essential to acknowledge non-technical skills as countermeasures for pandemic
response.26 These non-technical skills allow team members to gather information, analyze,
communicate and achieve a shared mental model. All these are done while detecting errors,
supporting one another, and providing solutions to a given scenario, ensuring patient safety
and the entire team’s safety. This can be effectively identified as skills pertaining to situational
awareness, mindfulness, team communication, and leadership. Each of these components are
related such that a disruption of the communication affects situational awareness. This, in turn, may
impact on performance of the surgeon as the captain of the ship and the entire team performance,
resulting in compromise of patient safety. Under normal circumstances, there are many external
factors that affect our performance, which in turn can affect patient safety. Examples of these are
workload, work environment, colleagues, support mechanisms, distractions, stress, work experience
and ability, undermining, bullying and even harassment at work, and many others that contribute
to team performance. During this pandemic, another external factor is the concern towards one’s
own safety, which eventually can affect our family’s safety.
This pandemic has made us realize how little standardization and quality control measures are
in place to safeguard the welfare of both patients and healthcare workers.
Understanding how people anticipate, overcome hazards and in effect, create safety are aspects that
the COVID-19 pandemic has changed in the work process. There is greater awareness on how these
processes that contribute towards patient safety are delivered and how outcomes can be monitored.
The processes discussed in this chapter can be summarized in the 10 Pearls in promoting safety
in the OR amidst this pandemic and beyond (Figure 6) as described by the PAHPBS.17 This was
based on the hierarchy of controls framework.

CONCLUSION
Safety for the healthcare workers as well as the patients in the operating room set-up can be
achieved with a concerted effort and clear guidelines. Implementing proper workflows, selecting
and testing patients for SARS-CoV-2 prior to surgery, ensuring clear communication and preprocedural check lists are some of the ways to mitigate the risk of acquiring and transmitting
the infection. Management of the operating room to filter surgical smoke, attention to procedures
and documentation as well as proper waste management are all indispensable steps to promote
the welfare of all personnel and patients. Each step in the protocol is vital and each member of
the team is crucial in creating a culture of safety in the operating room.
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Figure 6. PAHPBS 10 P’s in Promoting Safety in the Operating Room.
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Chapter 7

ESSENTIAL WOMEN’S HEALTHCARE
DURING THE COVID-19 PANDEMIC
Potre Mairasna P. Boransing, MD

INTRODUCTION
COVID-19 has caused tremendous effects on the lives of women around the world including
women in our country. Women’s lives are changing in the face of this pandemic. We know from
history and previous health pandemics that it becomes more difficult for women to receive treatment
and health services. This is compounded by multiple factors such as race, ethnicity, geographical
location, socioeconomic status, disability and gender orientation. Like in any other calamity,
the COVID-19 pandemic is unravelling pre-existing inequalities in our society. It is revealing
vulnerabilities in the social, political and economic systems of our country. These are existing
root causes of health inequity that are affecting access to critical health services even before the
time of COVID-19. Its impact is further amplified on an already overwhelmed health care system.
We have to recognize that in different situations, the needs of women are unique. Therefore, the
response necessary to address these needs have to be specific for them. It is thus necessary that
concrete actions are made to ensure that essential services are maintained despite the impact of
the pandemic in our daily lives.
Essential women’s healthcare includes important services necessary to ensure the welfare of
women. It includes sexual and reproductive health as well as maternal and neonatal health. These
services are not only essential but usually urgent in nature. Delaying access to women in need of
these services will result to maternal and neonatal morbidities and mortalities.
This chapter will cover the impact of COVID-19 on family planning and breastfeeding.

ESSENTIAL WOMEN’S HEALTHCARE SERVICES
Family Planning
Quarantine and lockdowns in many areas of the world have resulted in restricted movement social
isolation and closed borders. Even the mere access to basic health care services has become difficult
because people are afraid to go out of their houses for fear of contracting the disease. Those who
want to consult health care providers do not have access to transportation and therefore cannot
cross borders. At the start of the pandemic, healthcare workers, in particular, did not have the proper
and complete protection necessary to provide health services. Many of them were reassigned to
different health institutions to augment the diminishing work force due to the spread of COVID-19
infection. Medical supplies dwindled as the production and distribution have slowed down. The
disruption of the supply chain affected the supply of for contraceptive commodities.
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A few months into the pandemic, a United Nations report identified the following impact of
COVID-19 on women: exacerbated maternal morbidity and mortality, increased rates of adolescent
pregnancies and increased rates of HIV and sexually transmitted diseases.1 Furthermore, statistics
have shown that even a modest decline of 10% in service coverage for pregnant women and for
newborns could result in an additional 28,000 maternal deaths, 168 newborn deaths and millions of
unintended pregnancies as family planning services face disruptions.2
To further quantify the possible effect of the pandemic on family planning, Avenir Health estimated
the impact of different lengths of disruption (e.g., 3-, 6-, 9- and 12-months) with different levels of
service reductions as seen in Table 1.3
Table 1. Minimum Initial Service Package (MISP)4
Estimated number of women not
able to use modern contraceptives

Estimated number of
unintended pregnancies

3-month lockdown

13 million

325,000

6-month lockdown

15 million

2 million

9-month lockdown

18 million

4 million

12-month lockdown

20 million

6 million

3-month lockdown

23 million

600,000

6-month lockdown

26 million

4 million

9-month lockdown

28 million

6 million

12-month lockdown

30 million

9 million

3-month lockdown

44 million

1 million

6-month lockdown

47 million

7 million

9-month lockdown

49 million

11 million

12-month lockdown

51 million

15 million

Low health service disruptions

Medium health service disruptions

High health service disruptions

Depending on the degree and duration of disruption of health, without mitigation strategies, it
is estimated that between 13 million and 51 million women who would have used modern
contraceptives will be unable to.1 This will result in a sporadic increase in unwanted pregnancies.
In the Philippines, a few weeks into the lockdown, the government issued guidance to continue
providing family planning and reproductive health services and commodities. To see if this is
followed, a rapid survey was conducted by the Research Triangle International (RTI) led U.S.
Agency for International Development (USAID) Research Health project. Results showed that there
were limited staff in health centers and public hospitals causing disruption in staffing for family
planning services, limited mobility of clients and providers, and commodities being out of stock.2
In order to address these problems, different global health organizations have come up with
guidelines on how to mitigate the impact of COVID-19 on essential women’s healthcare. The
62

ESSENTIAL WOMEN’S HEALTHCARE DURING THE COVID-19 PANDEMIC

American College of Obstetricians and Gynecologists (ACOG) proposed the following ways to
optimize access to contraceptive methods: prescribe/dispense multi-month refills to minimize
trips to pharmacy or clinic, train for and offer self-injection of depo-medroxyprogesterone acetate
(DMPA-SC), where available, for women desiring injectable contraception, continue to offer
insertion of long acting reversible contraception (LARC) methods, limit contact with current
LARC, consider placing clients who desire permanent contraception on waitlist and offering
bridge contraception as operating rooms ramp down all but the most urgent surgery.3
The following program principles have been advocated to ensure quality family planning services
during COVID-19 pandemic:4
1. To promote and advocate for access of contraceptives and family planning as essential services.
2. To ensure that provider safety is paramount and that facilities are ready to provide reproductive
health services.
3. To optimize the possibility for integration with other essential services, including immediate
postpartum and postabortion care.
4. To adapt counseling messages — set realistic expectations about product and services access
without compromising voluntarism and choice.
5. To employ creative solutions for service continuity and to ensure respectful, client-centered
FP care.
6. To ascertain that availability of postabortion care services are maintained.
7. To plan and manage for a continuous supply of contraceptive availability.
In the Philippines, the 2009 Magna Carta for Women and the Responsible Parenthood and
Reproductive Health Law of 2012 have been formulated to provide protection of women and girls
and to ensure their access to sexual and reproductive health services during times of crises through
the implementation of the Minimum Initial Service Package for Sexual Reproductive Health
(MISP for SRH).
On May 2019, the Philippine Obstetrical and Gynecological Society (POGS), signed a Memorandum
of Agreement with the Department of Health. The agreement ensures the membership of focal
persons to the DOH Reproductive Health Coordinating Team and POGS Women’s Health and
Environment Committee (POGS-WHEC) and the POGS Regional Director at the national and
sub-national levels for the MISP for SRH Implementation.
The MISP for SRH is a coordinated set of priority activities designed to meet the following objectives:
1. To acertain that the health sector/cluster identifies an organization to lead implementation of
the MISP.
2. To prevent and manage the consequences of sexual violence.
3. To reduce transmission of HIV.
4. To prevent excess maternal and newborn morbidity and mortality.
5. To plan for comprehensive RH services which are integrated into Primary Health Care (PHC).
The MISP is not only for acute emergencies. Its provisions include comprehensive RH services
for protracted and post-crisis settings. This should be incorporated into existing RH programs to
improve over-all health care services. Its use in the COVID-19 pandemic will help ensure that
RH services are not disrupted.
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Minimum Initial Service Package (MISP) for Reproductive Health
Objective 1
to LEAD implementation of MISP
•
•
•
•

RH
in place
Meetings to discuss RH implementation held
reports back to health cluster/sector
RH
RH kits and supplies available & used
RH Kit
0

Objective 5

Objective 2

Plan for COMPREHENSIVE RH services,
integrated into primary health care

Prevent SEXUAL VIOLENCE & assist survivors

• Background data collected
• Sites
for future delivery of comprehensive
RH
• Staff capacity assessed and trainings planned
• RH equipment and supplies ordered
RH Kit
4

RH Kit
5

GOAL
Decrease mortality,
morbidity & disability in
crisis-affected populations
(refugees/IDPs or populations hosting them)

RH Kit
7

Objective 4

• Emergency obstetric and newborn care services
available
• 24/7 referral system established
• Clean delivery kits provided to birth attendants
and visibly pregnant women
• Community aware of services
RH Kit
6

RH Kit
8

RH Kit RH Kit
9
10

RH Kit
3

RH Kit
9

Objective 3
Reduce transmission of HIV

Prevent excess MATERNAL & NEWBORN
morbidity & mortality

RH Kit
2

• Protection system in place especially for women
& girls
• Medical services & psychosocial support available
for survivors
• Community aware of services

• Safe and rational blood transfusion in place
• Standard precautions practiced
• Free condoms available
RH Kit
1

RH Kit
12

Standard precautions
through kits 1-12

RH Kit
12

RH Kit
11

Figure 1. MISP9

COVID-19 AND BREASTFEEDING
Breastfeeding has been proven time ang again as one of the most important health care strategies
to decrease neonatal morbidity even in times of crisis is. It is well established that breastfeeding
can protect against morbidity and death in the post-neonatal period and throughout infancy
and childhood.
There are controversies, however, regarding breastfeeding and COVID-19. There is a concern
that breastfeeding may possibly cause transmission of COVID-19 from an infected mother
to an infant. Data from a WHO scientific brief says, though, that there is no sufficient data to
conclude that vertical transmission of COVID-19 through breastfeeding may happen. In infants,
the risk of COVID-19 infection is low, the infection is typically mild or asymptomatic, while the
consequences of not breastfeeding and separation between mother and child can be significant.1
The protective effects of breastfeeding are also evident particularly in infectious diseases through
mechanisms of specific and non-specific immune factors. This is the basis of recommendations
by both the World Health Organization (WHO) in their interim guideline released in May 27,
2020 and the Philippine Infectious Disease Society for Obstetrics and Gynecology (PIDSOG) in
the 3rd version of their handbook, which was released on May 28, 2020. 2 3 Both organizations
emphasize the need to maintain standard infant feeding guidelines with appropriate precautions for
infection prevention and control (IPC).
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In light of the current evidence, WHO recommends that mothers with suspected or confirmed
COVID-19 should not be separated from their infants. Mother-infant contact and holding is
essential in enhancing thermoregulation and other physiological outcomes. This, in turn, can
significantly reduce mortality and morbidity, and improve child and parental attachment. Overall,
the recommendation to keep mothers and their children together is based on several important
benefits that outweigh the potential (and likely mild) risks of COVID-19 transmission from
mother to child.11
Best practices for breastfeeding according to the WHO include the following:
Health facilities providing maternity and newborn services should empower a mother to
breastfeed for as often and for as long as she wishes. Healthcare practices that enable a mother to
breastfeed should be implemented to minimize any disruption to any breastfeeding activity.
All mothers should have access to practical support that can enable them to initiate and establish
breastfeeding and assist them in managing common breastfeeding difficulties. Health care
professionals and community-based lay and peer breastfeeding counselors must be appropriately
trained to provide this support.
Promotion of breastmilk substitutes, feeding bottles and teats, pacifiers or dummies in any part
of facilities providing maternity and newborn services, or by any of the staff, must be strictly
prohibited. Health facilities and their staff should also strictly forbid giving to infants any
feeding bottles and teats or other products that are within the scope of the International Code of
Marketing of Breast-milk Substitutes and its subsequent related WHA resolutions.
If a mother is too unwell to breastfeed or express breastmilk, the best alternatives to breastfeeding
a newborn or young infant, must be explored in the following priority: 1) donor human milk must
be fed, if available, from a human milk bank; 2) should supplies be limited, donor human milk for
preterm and low birthweight newborns must be prioritized; 3) wet nursing may be offered as an
option depending on acceptability to mothers and families, as well as availability of wet nurses and
services to support mothers and wet nurses. COVID-19 testing of a woman who is a potential wet
nurse is not required. Wet nurses must be prioritized for the youngest infants. In settings where
HIV is prevalent, prospective wet nurses should undergo HIV counselling and rapid testing where
available. In the absence of testing, if feasible, an HIV risk assessment must be undertaken. If HIV
risk assessment or counselling is not possible, facilitate and support wet nursing; 4) breastmilk
substitutes may be used only as a last resort.11
The Philippine Infectious Diseases Society for Obstetrics and Gynecology (PIDSOG) in their
statement highlighted that health care professionals should inform their patients and their families
on the risk of viral transmission to the infant during breastfeeding, vis-à-vis the numerous benefits
of breastfeeding to the baby. The decision whether or not to breastfeed, however, ultimately rests
on the patient and her family.
For parents and families who choose to breastfeed their children, PIDSOG guidelines state that
they must be informed that the mother can infect her infant during breastfeeding. The following
ways have been suggested to reduce the risk of infecting the baby while breastfeeding:12
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1. The mother is advised to be separated from her baby except when breastfeeding maintaining
a distance of at least 2 meters from the baby with a curtain between them.
2. The mother should wear a well-fitting medical mask at all times when near her baby or other
household members.
3. She is counseled to practice handwashing with soap and water prior to touching her baby and
breastfeeding, and to practice regular body hygiene (such as taking daily showers).
4. She must practice cough etiquette.
5. The baby must not be exposed to the sick mother’s respiratory and stool secretions.
Despite current restrictions with the COVID-19 pandemic, there is a need to continuously develop
strategies to mitigate its impact and to optimize health care resources. As our health care system
and society continues to deal with the ongoing consequences of the disease, there ought to be
improved communication among healthcare workers and the communities they serve to ensure
that new discoveries and updates are conveyed to allay confusion and fear.
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Chapter 8

GENDER-BASED VIOLENCE IN THE TIME
OF THE COVID-19 PANDEMIC
Mary Judith Q. Clemente, MD

INTRODUCTION
The COVID-19 pandemic has affected the world in numerous and previously inconceivable ways.
The obvious and arguably most significant effect is on the public health system as the pandemic has
caused the loss of thousands of lives. The impact of COVID is considered vast and far-reaching,
with the more vulnerable and marginalized suffering the most. It is difficult to fully measure the
social and psychological impact of this pandemic as quantitative parameters are usually lacking.
One phenomenon observed in the aftermath of disasters is the subsequent rise in gender-based
violence (GBV). The term gender-based violence (GBV) is an umbrella term defined as any
form of violence committed against a person or group of people based on socially-ascribed
differences between males and females. The violence inflicted can be physical, mental, emotional,
sexual or economic and can even be a combination of any of these. The term is sometimes used
interchangeably with the term violence against women (VAW) but the two are not exactly the
same since gender-based violence can be committed against men and boys as well (i.e., violence
against members of the LGBTQ community). Violence against women (VAW) is defined as any
act of gender-based violence that results in physical, sexual, or psychological harm or suffering
to women, whether occurring in public or in private life. GBV is difficult to study and quantify as
most of the occurrences happen in private and may take many different forms. Regardless of the
type of violence, GBV underscores the gender inequality existing, more often than not, between
males and females.1
In the middle of the enhanced community quarantine (ECQ) due to the COVID-19 pandemic,
a Philippine Star article published in May 25, 2020 stated that there were 8 rape cases reported
per day during the ECQ which started in the middle of March 2020. This was a 53% decrease
compared to the figures from January 9 to March 16, 2020. This seeming “decrease”, unfortunately,
is believed to not be reflective of true statistics. Many cases go unreported due to the pandemic
and, as such, the lower number of cases may actually be an even more alarming phenomenon.
Furthermore, there is a social stigma associated with GBV making victims ashamed to come
forward causing underreporting of many cases.2
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Examples of gender-based violence:
1. Domestic violence
2. Intimate partner violence
3. Rape
4. Child marriage
5. Human trafficking
6. Female genital mutilation
One common but very private type of violence magnified during the pandemic is intimate partner
violence (IPV). It is defined by the CDC as abuse or aggression that occurs in a close relationship
between current or past spouses or partners.4 It is quite common according to the WHO multicountry study on women’s health and domestic violence. According to their data, 13-61% reported
ever having experienced physical violence by a partner, 6-59% reported sexual violence by a
partner at some point and 20-75% reported experiencing one or more emotionally abusive act/s
from a partner.3 As with other types of gender-based violence, the true magnitude of this problem
is difficult to estimate given that many are done in secret.
The violence occurring within the context of an intimate partnership is complex. There seems to
be a cycle perpetuated explaining why most cases of IPV persist for years.

PHASE 1:

PHASE 2:

Tension
Building

Explosion

PHASE 3:
Honeymoon

Figure 1. The cycle of violence in intimate partner violence.5,6
The cycle of violence was developed by Dr. Lenore Walker to describe
recurring events in an
Weak the
Institutional
Stress
Confinement
abusive relationship. Phase 1 or the tension building phase starts with anResponses
argument usually of a very
trivial matter. The abuser feels tension building up within himself as the argument takes place. This
phase is also characterized as a phase where everything has to be perfect. The victim feels like she is
walking on eggshells out of fear of her abuser. She can also feel hopelessness, humiliation, disgust
or depression. Phase 2 or the
explosionofoccurs soon after tension building and this is where the
Disruption
Decreased
assault takes place. It is also called the blow up or violent
phase Access
when there is evident destruction

Social and
Protective Networks

to Services
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and harm taking place. At this point, there is a real threat on the patient’s safety. The victim may
experience feelings of terror, helplessness or she may feel emotionally numb to the assault. The last
phase is the honeymoon, remorseful or calm phase where the abuser appeases and apologizes to
the victim and makes promises that the violence or assault will never happen again and that he will
change. The abuser seems to revert back to the man the victim fell in love with. And then, the cycle
starts all over again once an event incites tension building on the part of the abuser.5,6
The abuser is characterized in various psychology texts to fulfill a certain profile.
Table 1. The Profile of an Abuser6
Extremely jealous
Displays controlling behavior
Imposes isolation on the partner
May force sex against the partner’s will
Holds very rigid gender roles

Most abusers will display irrational fits of jealousy to the point that he questions and monitors
the whereabouts of his partner. Because of this, he will then exhibit controlling behavior in
order to limit the movement and activities of his partner. He will forcibly isolate the partner in
order to further increase his control over her. This decreases the social support system of the
woman because she is prohibited to meet family members and friends. Abusers have very strict
and defined hierarchical gender roles between men and women. In their minds, the partner/wife
exists to cater to all his needs and wants.6
Health care and social workers, especially at the level of the community, should be trained to
identify these individuals and to be sensitive and discerning in these situations because the problem
with IPV is that many victims will refuse to seek help thinking that they are trapped in their
situation. The community should therefore offer a safe haven for whoever seeks help in this type
of circumstance.

THE INTERACTION BETWEEN GENDER-BASED VIOLENCE AND DISASTERS
There is a definite and strong positive correlation between disasters and gender-based violence.
Numerous reasons are theorized for the increase in GBV after a disaster, whether the disaster
is natural or man-made. Displacement is one important factor in this rise. Displacement and
evacuation are common occurrences which happen after a disaster (i.e., typhoon, volcanic eruption,
armed conflict, etc.). Entire communities composed of hundreds of individuals, are evacuated and
transferred to less than ideal spaces such as gyms, classrooms or churches. These places hardly
provide for any privacy or security especially for women and children; this situation puts the
vulnerable at risk for sexual abuse (i.e., rape) which frequently go unreported. Displacement also
gives rise to poverty due to loss of livelihood and property. This results in extreme frustration
and adoption of negative coping mechanisms in the form of violence usually committed by the
husband against his wife and children. Aside from physical violence brought about by frustration,
some family members may be forced to engage in transactional sex, another form of gender-based
violence, as a means to survive. In a study done in Samoa it was shown that people who were
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displaced had a greater risk for GBVBuilding
compared to people who decided to stay in their communities.
Women and children transferring to urban shelters were at greatest risk for GBV especially if they
were mixed with strangers.7

PHASE 3:

The isolation caused by the pandemic due to the lockdown has also caused an increase in IPV.
In isolation, the abuser will think that he Honeymoon
is less likely to be caught. The conflict is more likely
to escalate and the victim will feel more helpless and will be less likely to seek help because of
the absence of social support.

Stress
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Figure 2. Some Reasons to Explain the Rise of Gender-Based Violence during the Disasters like the COVID-19 Pandemic.
Specific Examples as to how the COVID-19 Pandemic Increases the Risk for GenderBased Violence8
1. Closer contact with family members in an enclosed space while coping with the stress of the
pandemic.
2. Women have less contact with family and friends who may provide them with support and
protection.
3. Women bear the brunt of increased care work during this pandemic. As a consequence, they
can neglect their own needs including their reproductive health.
4. Access to vital sexual and reproductive health services will likely become limited. This includes
health centers, hospitals, etc.
5. Services (hotlines, crisis centers, shelters, legal aid, protection services) may be scaled back
due to re-allocation of funds at the local and national level because of the pandemic.

WHAT CAN BE DONE TO ADDRESS GBV IN THE MIDST OF THE COVID-19 PANDEMIC8
The effort to address the problem of GBV does not fall on a single person or body; it should be
a concerted effort of people in government, the private sector and the community.
The WHO has outlined some general suggestions directed to different sectors of society.
Government and policy makers should ensure that programs to address GBV is included in the
pandemic response, including allocating budget for projects addressing this issue. Essential
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services to address VAW should be included in the preparedness and response plans for
COVID-19. Strategies to make them accessible in the context of social distancing measures should
also be identified.8
Health facilities should identify information about services available locally (hotlines, shelters,
rape crisis centers, counselling) for survivors, and whether these can be offered remotely in the
midst of social distancing measures. Health care workers should be able to listen to these patients
without offering judgement. Additionally, HCWs should inquire about the woman’s physical as
well as psychosocial needs and as well as offer assistance to linkages which may help the patient.
Humanitarian response organizations (i.e., The Red Cross, UNFPA, UNHCR) need to include
services for women subjected to violence in their COVID-19 response plans and gather data on
reported cases of VAW. The data can be collated and used to guide and direct future public and
private endeavors related to disasters and GBV. The members of the community should be aware of
the increased risk of VAW during this pandemic and the need to keep in touch and support women
subjected to violence, and to have information about where help for survivors is available. 8

THE INTER-AGENCY MODULE ON THE MINIMUM STANDARDS FOR GENDER-BASED
VIOLENCE IN EMERGENCIES 1
The UNFPA has created a module containing the inter-agency minimum standards for genderbased violence in emergencies. This module is the product of a collaborative effort by several
non-government agencies with agencies like the UNICEF, OXFAM and the UNHCR. It contains
several important instructions on what the HCW can do for the victim of GBV. The module is
extensive and is available on the internet for free.
The first point in the module is being able to identify victims of abuse because frequently these
women will not verbally express their true situation. The point emphasized in the module was that
if a woman arrives in the clinic with injuries which are not consistent with the history, then it is
incumbent upon the HCW to explore the possibility of GBV. Asking women about violence needs
to be linked to an effective response system so the HCW should also be familiar with linkages
available for the patient.
Requirements when dealing with a possible victim of gender-based violence
1. Private setting/confidentiality
2. HCW trained to ask appropriate questions
3. Referral system in place
4. Protocol/standard operating procedure in place
If present, life-threatening physical injuries should be addressed first. A thorough physical
examination should be conducted including a pelvic exam especially if sexual violence is suspected.
History taking should follow standard procedures, taking into consideration the possibility of dealing
with a severely traumatized patient. The HCW should thus exercise utmost care and sensitivity in
handling these patients. The most senior and most experienced HCW should ideally conduct the
history and PE so that the patient will no longer have to repeat the history unnecessarily. Informed
consent should be explained and obtained for every step of the process. If there is consent to gather
evidence, specimen collection should be carried out by a trained provider.
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For sexual assault survivors, conduct a thorough PE including the genitalia. History should include
time of assault, risk of pregnancy, risk of HIV and other STIs, including mental health status.
Offer emergency contraception if the assault happened in the last 5 days. HIV post-exposure
prophylaxis whenever appropriate and according to the national guidelines should be given. STI
post-exposure prophylaxis should likewise be offered. Table 2 contains the recommended postexposure antibiotic regimens for victims of sexual assault. The objective of the dosing scheme
is to make intake convenient as a directly-observed and single-dose strategy can be given at the
ER or clinic setting.
Since most of these cases may have a medico-legal component, documentation of health complaints,
symptoms, signs and injuries is essential. Chain of custody of evidence should be ensured. The
HCW should know how to document injuries in a complete and accurate way, make sound clinical
observations and to reliably collect samples for forensic investigation. The HCW should be familiar
with the existing protocols in the institution regarding handling women with these complaints.
Table 2. CDC Recommended Prophylactic Antibiotics for Victims of Sexual Abuse9
Ceftriaxone 250 mg IM single dose
Azithromycin 1 gram PO single dose
Metronidazole 2 grams PO single dose
To be given at the emergency room/clinic as directly observed treatment

THE PHILIPPINE SETTING
The Republic Act 9262 called the Anti-Violence against Women and their Children Act of 2004
seeks to address the prevalence of violence against women and children, abuses on women and
their children by their intimate partners (i.e., husband/ex-husband, live-in partner or ex live-in
partner, boyfriend/ex-boyfriend, dating partner/ex-dating partner). Furthermore, R.A. 9262 also
seeks protection against (1) physical violence (2) sexual violence (3) psychological violence (4)
economic abuse which may be inflicted on the woman or her child. Barangay protection orders
can also be issued for the victim upon the request of a family member or even members of the
community who may be a witness to the abuse.10
During the period of enhanced community quarantine, the Commission for Human Rights
launched an online platform where GBV victims can file a report directly to their office without
arousing the suspicion of the abuser. This program was launched as a response to the problem
of increasing cases of GBV during the lockdown and the limited access of the public to certain
government services.11

CONCLUSION
The COVID-19 pandemic has caused untold suffering for all sectors of society. Women are placed
at a greater disadvantage during this pandemic for various reasons. Gender-based violence has
become more alarming and more prevalent in recent months since the community quarantine in
March 2020. Many studies have shown that GBV and disasters have a direct relationship: disasters
foster more cases of GBV in the aftermath. What is peculiar about this pandemic is that due to
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the lockdown, many government and private sectors providing services addressing GBV are
scaled back or completely halted for extended periods of time. These women are left to fend for
themselves often in isolation with their abusers while at the same time expected to still be the
primary caregivers of the family. This is a frightening thought which is not reflected fully by the
data gathered so far. Health care workers have the responsibility to help these women but the
responsibility is not easy. Proper training is necessary to include identification of victims who may
not otherwise admit that they are suffering from GBV, proper physical examination (including a
thorough pelvic exam and mental status exam) and evidence collection, counselling, etc. The fight
to end GBV will only be achieved through the concerted efforts of the government, the private
sector and the community at the grassroots level. The stigma of being a victim should be erased
from the minds of these women. Only then can we truly make strides to end one of the most
pervasive social ills which has haunted us for generations.
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Chapter 9

NUMERICAL JARGON IN THE
COVID-19 PANDEMIC SIMPLIFIED
Ronaldo Antonio R. Santos, MD

OBJECTIVE
The objective of this article is to discuss the statistical basis of current understanding relative to
the epidemiology, diagnosis, treatment, and prognosis of the COVID-19 in this pandemic.

INTRODUCTION
Numbers determine the objectivity amidst the fear in this pandemic. From a clinical perspective,
a lot of these numerical jargons may add to the confusion of patient care. But their understanding,
interpretation and limitations are important in their application for each phase of the natural
history of SARS-CoV-2: Screening, Diagnosis, Management and Prevention. The cited evidence
should be based on meta-analysis, systematic reviews, and randomized clinical trials.

NUMERICAL JARGON IN THE COVID-19 PANDEMIC
Screening Tests
Asymptomatic cases of COVID-19 are tested with a sensitive test to rule out the disease. Only
12 - 20% of the COVID-19 confirmed cases will present with symptoms.1,2 The other 80 - 88%
are asymptomatic and are not aware that they are harboring the SARS-CoV-2, and are considered
as infectious. In other words, the absence of the signs/symptoms of COVID-19 does not rule
the disease.
The chest CT scan has a sensitivity rate of 70.8% with a false negative rate of approximately 30%.
The practice of using the chest radiograph is without any evidence. However, for symptomatic
cases, the sensitivity of the chest radiograph is only 67.1%.3 It is safe to assume that the sensitivity
rate for asymptomatic cases is lower. A negative chest x-ray does not rule out COVID-19.
The rapid serum antibody tests likewise cannot be utilized for screening. Serum antibodies IgG and
IgM will only increase to measurable amounts on the 7th to 10th day after the onset of symptoms.4
In asymptomatic confirmed COVID-19 cases, the rapid serum antibody tests will not be able to
detect antibodies and therefore cannot rule out the carriers and those who can transmit the virus.
It is very dangerous to use these rapid serum antibody testing for screening purposes. A false
negative test will only give false assurance of non-infectivity and infect others.
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The reverse transcription – polymerase chain reaction test remains the gold standard in the screening
and diagnosis of the disease. Swabbing of the naso- and oropharynx capture the most number of
viruses compared to the other body sites. The earliest time to screen is about 3-7 days after direct
exposure to a confirmed case or 1-3 days into the presymptomatic period.
Diagnostic Tests
All the signs and symptoms of COVID-19 are not specific including anosmia. Other viral illnesses
like the flu can present with the same clinical picture. But unlike the others, COVID-19 can progress
to a severe form of acute respiratory distress which may necessitate critical care and mechanical
ventilator use. Decreased oxygen saturation is a prerequisite for ICU admission. Over-all case
fatality rate would be around 1-2 %.  
The reverse transcription – polymerase chain reaction is the confirmatory test for the presence
of the SARS-CoV-2 in the respiratory tract. The limitation, however, is the long waiting period
for the result.
The rapid nucleic acid test for the antigen and molecule has the advantage of being used as pointof-care test. Sensitivity for the rapid molecule test e.g. ID NOW by Abbott, Xpert Xpress by
Cepheid, is higher than those for the rapid antigen tests which has an average sensitivity of 56.2%
(95% CI 29.5 to 79.8%) and average specificity of 99.5% (95% CI 98.1% to 99.9%). The rapid
molecule testing has an average sensitivity of 95.2% (95% CI 86.7% to 98.3%) and specificity
of 98.9% (95% CI 97.3% to 99.5%).5 Although there is wide variation of the sensitivity for the
rapid antigen test, it was approved for use in the US.6
For patients who are symptomatic, the rapid serum antibody testing have a high specificity at 98%
for current and/or past infections with the virus. However, if it turns out to be negative, the ability
to rule it out is very low: sensitivity of 30.1% (95% CI 21.4 to 40.7) for 1 - 7 days from the onset
of signs/symptoms, 72.2% (95% CI 63.5 to 79.5) for 8 - 14 days, 91.4% (95% CI 87.0 to 94.4)
for 15 - 21 days.7
Treatment Protocols
In the early phase of the pandemic, there was no singular treatment nor protocol that showed good
evidence of efficacy. 8 Most studies were descriptive and without any control. The few randomized
clinical trials were of poor methodological design.  
Angiotensin converting enzyme inhibitors and angiotensin receptor blockers were the first drugs
to be studied. The SARS-CoV-2 spike surface proteins will attach to the angiotensin receptors on
the human cell membrane and that triggers the entry of the whole virus to the host.9 Hypertensive
COVID-19 cases need not discontinue the ARB/ACE inhibitor medications as there was no
correlation with the severity neither is the risk of being infected with COVID-19 increased.
A small RCT study showed slightly decreased mortality among COVID-19 cases for users.10
The antiviral drugs Lopinavir/ritonavir 400/100 mg BID orally, Lopinavir/ritonavir 400/100
mg BID orally decreased the viral load but there was no clinical improvement. Results were
not clinically and statistically significant. However, remdesivir 200 mg iv followed by 100 mg
OD (5–10 days) showed promise. In a double-blind randomized placebo-controlled clinical trial
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involving 1059 COVID-19-confirmed cases with lower respiratory tract involvement, recovery
time was shortened to 11 days in the remdesivir group from 15 days in the placebo group. Mortality
rate by day 14 was 7.1% with remdesivir and 11.9% with placebo (hazard ratio for death, 0.70; 95%
CI, 0.47 to 1.04).11
Chloroquine 500 mg BID orally (5–20 days according to clinical evolution) or hydroxychloroquine
200 mg BID orally (5–20 days) did not decrease the mortality rate compared with the standard of
care protocols for COVID-19.12 The addition of hydroxychloroquine to existing medical treatment
like azithromycin did not decrease the mortality and even slightly increased it.13
Steroid use was based on experience gained with the treatment with SARS-CoV-1 and MERSCoV. However, the use of steroids was limited to those needing critical care and/or those on
mechanical ventilators. Mortality rates did not decrease but for those that survived, the ICU stay
was shortened.14 There is no evidence for steroid use for mild to moderate COVI-19 status. Based
on a cohort study, the early use of corticosteroid therapy or its use in mild to moderate cases have
worse outcomes.15
In the virgin coconut oil study in Cebu City Jail, its use was started 2 weeks after the onset of
symptoms for COVID-19 confirmed cases resulting in almost all of the cases resolving. A
randomized. controlled trial (RCT) at the UP-PGH is being conducted involving 80 cases with
mild to moderate symptoms of COVID-19. The primary outcome is to look at recovery from
symptoms, the length of hospital stays, the need for critical care and the need for mechanical
ventilator use.16
Convalescent plasma or hyperimmune immunoglobulin therapy’s effectiveness is doubtful as
studies did not show statistical significance. In a living systematic review involving 19 papers
(2 RCTs, 17 non-randomized interventional studies) with 38,160 patients, with 36,081 receiving
convalescent plasma therapy, mortality risk ratio (RR) 0.55, 95% confidence interval (CI) 0.22
to 1.34 was not significant and mortality time to event (hazard ratio (HR) 0.64, 95% CI 0.33 to
1.25) did not shorten.17
Other non-pharmacologic treatment protocols were all anecdotal and did not have any control.
Prevention
Active immunization
SARS-CoV-2 vaccine development can be classified according to the antigenic material that will
be injected into the human hosts: (1) Genetic vaccines - the viral RNA or part of the viral DNA, (2)
Viral vector vaccines – viral genes inside another virus (non SARS-CoV-2) as vector, (3) Proteinbased vaccines – viral proteins or components of it e.g. spike surface protein, (4) Inactivated or
Attenuated Coronavirus Vaccines, and (5) Re-purposed Vaccines – vaccines designed for other
organisms e.g Bacillus Calmette Guerin (BCG).18 Mutations in the viral RNA and DNA may
render the genetic vaccines in constant development phase.
Globally, there are 6 vaccines approved for limited use, while there are 11 in Phase III, 15 in
Phase II, and 33 in Phase I trials. It is only after proving its effectiveness and safety in the general
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population in the Phase III of clinical study development can approval from the local regulatory
board like the Food and Drug Administration (FDA) be granted. The expected certification for
general use may be released the soonest in the early semester of 2021.
Social distancing
In vitro experiments using high-speed video camera showed the length of projectile throw of
droplets during ordinary talk and coughing and how far the aerosols travel after a sneeze. Droplets
fall within 50 cm while talking and within 1 meter after a cough. Sneezing can generate a force to
push the aerosol to reach 7 – 8 meters without a mask.19 Inside an enclosed room, another video
showed that the smaller droplets can stay in the air for 45 seconds while the aerosol can drift in
the air for 20 minutes. However, opening a window dispersed the aerosol and it dissipated in 2
minutes. Another video demonstrated that a smoke-filled room can be cleared by opening a door
in 45 minutes, and the addition of a fan by the door directed outside cleared it in 21 minutes. An
additional fan inside the room to increase circulation, cleared it in 12 mins. However, by opening
another door at the opposite wall, without the fans, the room is cleared in 7 minutes.20
In a systematic review of 172 observational studies in 16 countries and 6 continents, without any
RCTs and 44 relevant comparative studies involving 25 697 patients, transmission of viruses was
lower with physical distancing of 1 m or more, compared with a distance of less than 1 m (n=10
736, [aOR] 0.18, 95% CI 0.09 to 0.38; risk difference [RD] -10.2%, 95% CI -11.5 to -7.5); and the
transmission rate was decreased as the physical distance was increased.21
Personal Protection Equipment
Face mask use could result in a large reduction in risk of infection (n=2647; OR 0.15, 95% CI
0.07 to 0.34, Risk Difference -14.3%, -15.9 to -10.7). N95 masks or similar respirators offered
more protection compared with disposable surgical masks or other similar masks (e.g, reusable
12-16-layer cotton masks). In an RCT involving 111 confirmed COVID-19 cases, wearing surgical
masks decreased the identification of the virus in droplets and aerosol.22 Wearing masks decreases
viral shedding and possible transmission. While N95 and surgical masks are recommended for
health workers, non-traditional masks may be used in non-health-related facilities. A simulated
trial measuring the risk reduction of the different materials of the mask was done and pointed to
the vacuum cleaner bag as effective as the surgical mask with risk reduction of 58% for a 20-min
exposure and 83% for a 30-second. Scarves scored the lowest risk reduction of 24% for a 20min exposure and 44% for a 30 second exposure. One hundred percent (100%) cotton is slightly
better than a scarf but cotton silk mix fared better than simple cotton.23
Eye protection was associated with less infection (n=3713; adjusted OR 0.22, 95% CI 0.12 to 0.39,
RD -10.6%, 95% CI -12.5 to -7. 7). The study did not specify if face shields were included.
Sunlight
The rates of persistence of the virus on surfaces for days and even weeks were based on studies
using the MERS-CoV and other viruses.24 Using actual SARS-CoV-2 viruses, in a controlled
condition simulating summer sunlight, 90% of the virus on surfaces are inactivated in 6.8 minutes
and a little bit longer in 15 min. on steel surfaces. The ultraviolet B irradiance is maximal from
8 AM to 4 PM. Darkness prolonged the inactivation to as long as 3 days.25
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SUMMARY / CONCLUSION
For asymptomatic cases, it is still the reverse transcription – polymerase chain reaction that can be
used to rule out SARS-CoV-2 and the same test to confirm if symptomatic. The rapid antigen tests
specifically the molecular tests for nucleic acid can be used as point-of-care test to confirm and
potentially rule out if negative. The chest x-ray cannot confirm nor rule out COVID-19. Remdesivir,
corticosteroids and possibly hydroxychloroquine have evidence that it can decrease the mortality
rate and/or need for critical care and mechanical ventilator. Among the vaccines being developed,
the most stable is the one that would use the viral protein rather than the viral RNA or DNA. There
is evidence to support the following to keep the viral load down: keep the 1-2 meter physical
distancing, wear the N95 or the surgical mask, and open the windows and/or doors simulating the
outdoors. Being aware and mindful of the numerical statistics involving COVID-19 can help us
with the prevention of spread of this pandemic, including the its diagnosis and management.
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Chapter 10

CLINICAL TRIALS ON COVID-19
Rojannah T. Sahagun, MD

INTRODUCTION
In March 11, when the WHO declared COVID-19 as a pandemic, the global scientific community
and pharmaceutical industries were caught by surprise. A race to find a cure against the pandemic
started suddenly. Every means to counteract the infection was activated – including evaluation of
drugs previously shelved for SARS and MERS-CoV. Development of vaccine platforms which
were previously halted were now placed on overdrive.
As more treatment options are being evaluated, massive information has flooded the medical
literature and guidelines were continuously updated

THE STORY OF HYDROXYCHLOROQUINE
Among the medications which showed early promise against COVID-19 is the anti-malarial
drug called hydroxychloroquine. The interest in the use of anti-malarials for coronaviruses dates
back to the 2003 SARS outbreak when they discovered that it could inhibit SARS-CoV1 from
spreading among cells in vitro.1 Hydroxychloroquine and chloroquine are known to have antiviral effects by preventing entry of virus in the cells. Both antimalarials inhibit the glycosylation
of the angiotensin-converting enzyme (ACE) 2 receptors in the cells causing interference
in the binding of the virus to these receptors. The changes in the pH brought about by these
medications also affects viral replication. Its anti-inflammatory properties prove to be beneficial
for COVID-19 patients as well.
During the early part of the pandemic, various Chinese literature demonstrated that chloroquine
and hydroxychloroquine are effective in treating COVID-19 pneumonia.2 The latter however was
proven to have a better safety profile; hence, it is more commonly used. The same medications
were used when the epidemic hit France in April 2020, and a small study was published showing
that there was a significant reduction in the viral load with the use of hydroxychloroquine
and that its effect can be reinforced when combined with Azithromycin.3,4 In June, results of
large-scale trials in Europe and the US revealed no significant clinical benefit with the use of
hydroxychloroquine on COVID-19 patients in terms of mortality and length of hospital stay.5 Based
on this, the US Food and Drug Administration (FDA) revoked its emergency use authorization
and some large-scale studies including the WHO SOLIDARITY trial discontinued recruitment
of its subjects to the hydroxychloroquine arm.6 Likewise, the U.S. revised its recommendation
against the use of these anti-malarials for COVID-19.7

81

CLINICAL TRIALS ON COVID-19

OBJECTIVE
The aim of this chapter is to provide a concise update on various clinical trials on COVID-19
treatment options, including drugs and vaccines.

CLINICAL TRIALS AND REPURPOSING OF MEDICATIONS FOR COVID -19
The fate of hydroxychloroquine highlights the importance of clinical trials in evaluating treatment
for diseases. COVID-19, despite being a pandemic, is no exception. Every clinical trial aims to
answer the following questions:
1.
Is the treatment better than the standard or placebo?
2.
How much should be given for the treatment to be safe and effective?
3.
How long should the treatment be applied to cure the patient?
Clinical trials take time and each new medication needs to go through this process before they are
proven and marketed as treatment for a certain disease entity. Figure 1 summarizes the standard
phases of drug trials prior to approval and marketing. As the drug goes through each phase, it is
tested on an increasing number of chosen demographics, initially for safety and efficacy and then
subsequently, for dosage adjustments and adverse outcomes. Even as these medications are out in
the market, Phase IV trials are continuously done. If deemed unsafe or with serious side effects,
these medications are pulled out of the market.

Figure 1. Phases of Clinical Trials.
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Due to urgency of this pandemic, majority of the medications are now being repurposed for
COVID-19. Repurposing means using a previously established safe medication and develop it
for another purpose – that is for the treatment of COVID-19.8 These medications skip through the
first phase of drug trials and thus allow for a shorter time and reduced cost for drug development.
As we discover more about how this virus attacks cells, experts have begun to repurpose various
medications ranging from antivirals which were initially used for flu, Ebola and HIV AIDS to
ACE inhibitors that affect viral entry into cells. Other medications include immune modulators that
affect inflammatory response to severe COVID-19 infection.

DRUG TRIALS FOR COVID-19
Globally, thousands of drug trials are ongoing in the search for treatment for COVID-19. A few
of the larger clinical trials which brought about changes in the current guidelines are highlighted.
1. Solidarity Trial (WHO, 2020)
The WHO launched this trial involving 100 countries, including the Philippines. It evaluates
several anti-viral medications such as Remdesivir (Ebola), Lopinavir/Ritonavir (HIV-AIDS),
hydroxychloroquine and chloroquine and a combination of Lopinavir/Ritonavir + Interferon B,
compared with supportive treatment. The goal is to assess efficacy of these existing treatments
with regards to reduction in mortality, hospital stay and the need for mechanical ventilation or
intensive care unit (ICU) admission.
Trial is still ongoing. The hydroxychloroquine/chloroquine and the lopinavir/ritonavir arm has
been discontinued due to little or no reduction in the mortality of hospitalized COVID-19 patients
compared to standard of care.
2. RECOVERY Trial (University of Oxford, 2020)
Based at the Oxford University in the United Kingdom, this is a multicenter study which evaluates
Lopinavir/Ritonavir, Dexamethasone, Azithromycin and Hydroxychloroquine as well as the use
of convalescent plasma and Tocilizumab. The trial utilized a scaled randomization procedure in
their allocation of treatment and used similar outcome measures such as mortality, duration of
hospital stay and the need for mechanical ventilation.
Recently, this trial has released its preliminary report on its dexamethasone arm. From the 4000
patients enrolled in the trial, a total of 2104 subjects were randomized to the dexamethasone arm.
Preliminary results revealed a lower mortality rate at 28 days and shorter hospital stay in the
dexamethasone group. Thus, dexamethasone has been recommended by the U.S. for use in the
treatment for moderate to severe COVID-19.7
3. Adaptive COVID-19 Treatment Trial (ACTT)
Remdesivir, a repurposed antiviral, is also showing good results in current drug trials. This antiviral works to inhibit viral replication by interfering with the RNA polymerase required for
proliferation. Remdesivir was initially developed in 2009 for potential treatment of hepatitis C but
was found to be ineffective. It was then repurposed in 2014 for Ebola but better treatment options
were eventually discovered hence the drug was again shelved.9
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Remdesivir did not show any promising results until recently. In an earlier trial done in China,
the use of this medication did not show any significant difference compared to placebo. The
recommendation was to conduct larger studies to confirm its potential benefit.10
A trial by the National Institute for Allergy and Infectious Diseases (NIAID) released their
preliminary report on remdesivir for the treatment of COVID-19.11 The drug was noted to be
superior than placebo in shortening the time to recovery in adults hospitalized for the infection.
Those who received remdesivir had a median recovery time of 11 days as compared to 15 days
for those who received the placebo. Mortality was also lower in the treatment arm versus the
placebo. Serious adverse events were reported at 21%.
Of recent, the NIH recommends the use of remdesivir for hospitalized patients with COVID-19
who require supplemental oxygen.7 Data is insufficient to recommend for or against its use for
mild or moderate COVID-19.

TRIALS ON IMMUNOTHERAPY / IMMUNOMODULATORS
Part of the pathophysiology of COVID-19 is its ability to enhance an individual’s inflammatory
response. Termed as cytokine storm, this condition happens when the inflammatory reaction to
the infection goes haywire. The reaction may be severe and may present clinically as a systemic
inflammatory response syndrome (SIRS) with associated multiple organ failure and increased
inflammatory parameters.
In response to the entry of the virus to the system, monocyte derived macrophages increase and
release massive amounts of cytokines and other inflammatory agents resulting to pulmonary damage.
Clinically, patients present with acute respiratory distress syndrome confirmed with radiographic
findings and markedly elevated serum IL-6, D-dimer and procalcitonin.
To prevent the occurrence of cytokine storm, experts began to use immunomodulators using either
specific antibodies to counteract the virus or those that directly decrease inflammatory agents
tempering the damage these can cause in the lungs.
1. Tocilizumab
Tocilizumab is an IL-6 inhibitor used for cases of rheumatoid arthritis, giant cell arteritis and
juvenile idiopathic arthritis. It binds to both membrane-bound and soluble forms of IL-6 receptors
blocking the heightened immune response. It is said to ameliorate severe lung damage secondary
to massive cytokine release.12
This drug started to show good results in small scale studies done in China, some of them are
retrospective studies. Currently this medication is being investigated as part of ongoing large-scale
trials. No conclusive evidence as of present and current recommendations are against its use except
in a clinical trial.7
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2. Convalescent Plasma Therapy
Patients recovering from COVID-19 produce neutralizing antibodies as a response to the infection.
A high titer of neutralizing antibodies prevents binding and entry of the SARS COV2 virus into
the cells and activates cellular-mediated immune response. These neutralizing antibodies may
be used as a means of passive immune based treatment for patients currently suffering from
COVID-19. This is the premise for the use of convalescent plasma therapy. The use of this treatment
date back to a time when vaccines are not yet available and has been used for infections such as
Ebola, SARS and MERS.13 The use of convalescent plasma therapy has been evaluated in many
small-scale studies but results are inconclusive as study designs are often hastily planned. The
inconsistent quality of and quantity of the neutralizing antibodies in harvested plasma is also a
significant factor to the results of ongoing clinical trials. Locally, this treatment is classified as
“compassionate use” only for patients with severe COVID-19 (PSMID, 2020).
3. Intravenous Immunoglobulin
Intravenous immunoglobulin (IVIg) are plasma products consisting of IgG pooled from more than
10,000 healthy human donors.14 They are widely used as replacement therapy for patients with
primary humoral immunodeficiency who are unable to produce sufficient IgG antibodies. It works
in a similar way as convalescent plasma except it has a consistent quantity of antibodies unlike
the former.
Evidence using IVIg in the treatment of COVID-19 has been derived from case reports and
clinical experiences in China, some of which showed favorable results. At present, the role of
commercially available IVIg in the treatment of COVID-19 is unclear pending additional trials.
Local recommendations also show insufficient evidence to support its use for the management of
COVID-19 among severe hospitalized patient except in the context of a clinical trial.15
4. Monoclonal antibodies
Monoclonal antibodies are tweaked antibodies designed to attack the most antigenic area of the
virus.16 They are highly specific and are safer in a sense that there is a lower risk of acquiring blood
borne illness. It is, however, more costly to manufacture.
In the pipeline are two monoclonal antibodies for the treatment of COVID-19, both of which
target the spike protein of the virus. LY COV uses a single form of antibody while REGN-COV2
uses a cocktail of antibodies to bind and block the spike protein of COVID-19. Both are in the
Phase 2 of their clinical trials.

VACCINE DEVELOPMENT
As in all pandemics, the endpoint of the battle is achieved when a vaccine has been developed.
An ideal vaccine is one that is safe, effective, easy to administer, easy to manufacture and provides
long term protection.
Over the years, there have been a lot of vaccine platforms that have been discovered and developed.
Traditionally, the vaccines we have contain the weakened (live attenuated) and inactivated form
of the virus. Majority of the vaccines are prepared this way and thus has long proven effectivity.
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There are issues however with their safety in that the virus needs to be completely inactivated
so as not to produce infections.
1. Sinovac
One of the leading vaccine trials involve an inactivated SARS CoV2 vaccine from China
called Sinovac. They have unpublished interim results of their Phase I trial showing favorable
immunogenicity and safety profiles. The vaccine is given at 2 doses (Day 0 and 14) with intervention
arms divided into medium and high dosages. No adverse events were recorded and neutralizing
antibodies were seen at Day 14 of the vaccination.
Other platforms do not use the whole virus for the vaccine. Instead they use nucleic acid (RNA
or DNA) vaccines which are inserted into cells to elicit immune response. These vaccines can
be produced in a short time and are relatively safer as they do not contain the whole virus. Note
however that there are no approved vaccine using this platform at the moment.
2. Moderna
mRNA-1273 is an RNA vaccine developed by Moderna. In the trial, the vaccine is given in varying
doses at Days 1 and 29. Interim results of the Phase I trial showed neutralizing antibodies similar
to that of a patient in the convalescent phase. Antibodies were seen to be produced as early as
Day 15 post vaccination.
Vector based vaccines are genetically engineered viruses that can produce proteins similar to the
corona virus. These proteins can in turn elicit immune response from the host. More common
viruses that are used in this platform are measles and adenovirus. This technology has been used
in the search for the vaccine for Ebola and has the advantage of shorter production time. There
are issues however regarding its sustained immunogenicity.
3. Ad5-nCOV
Ad5-nCOV is a vector-based vaccine which uses adenovirus to deliver antigen into the cells.17
Three variations in dosage is given and immunogenicity is measured at a minimum of two weeks
post vaccination. Interim results of the Phase I trial showed good tolerability and immunogenicity
at Day 28 post vaccination.

VACCINE DEVELOPMENT CHALLENGES
Vaccine development in itself is not an easy feat. Neither is it cheap. Compared to drug trials,
trials involving vaccine are more stringent as safety is the utmost concern. In the history of
Medicine, rarely has a vaccine been developed for less than 5 years. A lot of prospects may be
on the pipeline but later issues of safety and sustained immunogenicity may surface and these
vaccine candidates may be forced out of the race.
With the advent of the pandemic, never has there been a greater response in the vaccine industry
as what we are currently seeing for COVID-19. Vaccine development which commonly takes a
minimum of 3 years is being eyed to be completed as early as 18 months. To further accelerate
vaccine development, scientists combine phases in trials wherein vaccines are tested for the
first time on hundreds of people.18
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To fast track vaccines, the industry must overcome and take the risk of the expensive cost of
production and the limited return of investment. Steep prices for vaccines especially at the time of
pandemic are unwarranted as they are viewed for the public good.
Ethical issues must also be addressed as some companies may resort to the possibility of human
challenge trials to speed up Phase III trials. This would entail exposure of a previously vaccinated
individual to the virus to see if the vaccine is effective. In the case of COVID-19, this should be out
of the question as there is still no proven curative treatment for the disease.
Large scale manufacturing is another challenge. Preparations for manufacturing are customdesigned depending on the platform of the vaccine and thus, may take some time. After
manufacturing, the great demand for this vaccine brings along the challenge of vaccine
distribution globally.

CONCLUSION
The pandemic has brought about tremendous response from everyone worldwide. From searching
for a cure to developing a vaccine, trials have accelerated to unprecedented speed with the goal
of ending the pandemic. As we get to know more about this disease, we continue to evolve and
update treatment guidelines, continuously investigating which regimens are safe and effective
and which are not. The endpoint may still be far but with our consolidated efforts, we might
reach it sooner than what is customary. Truly, a new normal during these challenging times.
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Chapter 11

REGIONAL VIEWS ON THE COVID-19 PANDEMIC
Ana Maria Carmen L. Zaballero, MD

INTRODUCTION
As the year 2020 unfolded, the news was beset with disconcerting headlines: protests in Hong
Kong, the Australian bush fires, the death of icons. What followed was the news of the coronavirus
disease (COVID-19), an infectious disease caused by a new strain of coronavirus, the SARS-CoV-2,
first detected in Wuhan, China on December 2019. By March 2020, the World Health Organization
(WHO) had declared a pandemic. The President of the Philippines also declared a state of calamity
in the country and Luzon was placed on Enhanced Community Quarantine (ECQ).
At present, it is hard to remember a time when the word COVID-19 and Coronavirus were not part
of people’s daily discourse. The pandemic hit the world hard, and fast, forcing the world to respond
to the situation in a snap. On a positive note, it also raised a sense of unity and “togetherness” as
evidenced by amazing examples of people supporting other people, particularly the front liners.
The downside was a fraction of the population responded to this tragedy with a sense of loss
and frustration and a sharpened self-serving instinct of survival at the expense of others.
The prevailing uncertainty pervades; it constantly conveys both positive and negative impulses
to the society, mounting concerns of fear, threat to health, perception of danger, long-term impact
on the economy and on the over-all quality of life.

COVID-19 STATISTICS
As of September 29, 2020, there are 309,303 total cases of confirmed COVID-19. Figure 1 shows
the number of confirmed COVID-19 cases per region as of September 29, 2020, with the top

Figure 1. COVID-19 cases per region.
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Figure 2. Number of Mild, Moderate and Severe Cases.
three regions being the National Capital Region (NCR), Region IVA Calabarzon and Region VII
Central Visayas. Figure 2 shows the number of mild, moderate and severe cases of COVID-19
in the country.
According to the Department of Health (DOH), the number of confirmed COVID-19 cases per
age group and sex (Figure 3) demonstrates that there is not much difference in the sex distribution.
Figure 4 shows the number of Confirmed COVID-19 deaths per age group and sex exhibiting
more of deaths in the older age group and among males. As of September 28, 2020, COVID-19
positive pregnant patients showed 300 cases, NCR having the most cases followed by Region IVA.
Table 1. Number of Pregnant among Confirmed
COVID-19 Cases by Region
Region /
Category

No. of
Cases

Percentage

184

61

4A

25

8

7

20

7

10

12

4

8

8

3

6

8

3

3

8

3

9

7

2

CAR

7

2

11

7

2

Returning
Overseas
Filipinos

3

1

BARMM

3

1

5

3

1

12

3

1

1

2

1

NCR

Figure 3. Total Number of Cases by Age/Sex.

Figure 4. Total Number of Deaths by Age/Sex.
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OBJECTIVES
This chapter aims to present an overview of the current status of
COVID-19 in our regions and the regional views of the impact of
COVID-19 in the practice of obstetrician-gynecologists during the
quarantine period sometime around 1st week of June 2020.

Table 2. Pilot Survey of Number
of Respondents per Region
Region

Respondents

1

2

2

3

3

2

A pilot electronic questionnaire was sent to the 12 POGS regional
directors and 28 other Obstetrician Gynecologists from the 12
regions of the Philippines last May 2020. The questionnaires
were filled up online. The questions are listed under the “Survey
Questions” section below.

4

14

5

4

6

2

7

3

8

2

RESULTS AND DISCUSSION

9

2

10

2

11

2

12

2

METHODOLOGY

In this small pilot survey of 12 regions, to evaluate the impact
of COVID-19 on their practice, 21 obstetrician-gynecologists
responded to the survey (Table 2).

At the onset of the home quarantine, all routine clinics and elective surgeries went to a halt.
Many hospitals and health facilities were only operating on a skeletal force and non-essential and
urgent medical consultations were not encouraged.
From the pilot survey, most obstetricians were
attending to emergency cases only: vaginal
deliveries, Cesarean sections, emergency pelvic
laparotomy for ectopic pregnancies, and managing
miscarriages/abortions; abnormal uterine bleeding
and twisted or ruptured ovarian new growth
(Figure 5).
During the early days of the ECQ, most of the
PPEs were provided by the hospital and were
used mostly by doctors attending to patients with
COVID-19 or suspected COVID. There was
scarcity of PPEs then, with others even resorting to
using raincoats. Even stories of the garbage bags
being used due to PPE shortage were featured on
social media. Medical grade PPE arrived in the
provinces mostly on the second half of April,
some, especially in provinces near the NCR
arrived on the second half of March. But for the
provinces the supplies did not come quickly and
some as late as the first half of May (see Figure 6).
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There was a scarcity of N95 masks which was
the prescribed mask to use by the CDC. The
KN95, the elastomeric half-faced and fullfaced masks, Powered Air Purifying Respirator
(PAPR) and many more PPEs – bunny suits
and even designer ones flooded the market and
many enterprising businesses repurposed their
companies to accommodate the demand for PPEs
during this pandemic.
Discomforts experienced when using PPE
Doctors, on the other hand, experienced and
endured discomforts when using PPEs: extreme
heat; too much perspiration; difficulty to use
the bathroom; difficulty of breathing; dizziness/
feeling faint; difficulty in donning and doffing;
additional personal expense; problems in
disinfection or washing PPEs; difficulty in hearing
others, or sounds are muffled; and visual difficulty
from face shields (see Figure 7).
Doctors had to adapt quickly and shift to virtual
consultations in the interim. The most commonly
used platform was the Facebook Messenger
followed by SMS, Viber. A few technology
savvy obstetricians used SeriousMD and the like

Figure 7. Difficulties encountered when using PPEs.
92

Figure 6. Arrival of Medical Grade PPEs.

REGIONAL VIEWS ON THE COVID-19 PANDEMIC

Figure 8. Platforms used during ECQ.
(Figure 8). Learning and updates were through
webinars which we can access from the comforts
of our homes. However, as this became a
transition to the new normal, Webinars inundated
the medical community and soon fatigue and
multi-tasking were slowly overtaking (Figure 8).
Reasons why most started in May
Once the ECQ was eased into General
Community Quarantine (GCQ), most of our
colleagues have started opening-up clinics two
months (see Figure 9) after the initial community
lockdown to cater to patient’s needs, as well as
to respond to the clamor for them to be seen in
case of those who had chemotherapy delays for
the term and near-term mothers. Some basically
had no other choice but to return to practice
early due to the call of duty, especially those
who have subspecialty referrals. Generally, the
shift to the more lenient GCQ gave the people
some form of freedom of mobility after gaining
confidence knowing that a strict safety precaution
is being implemented in clinics and hospitals
and healthcare workers gained more access to
quality PPEs.
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How do we conduct our clinics?
Reopening the clinics entailed certain precautions. Patients were accommodated only by
appointment, limiting the number of patients and the amount of time these patients were seen. Some
implemented reduced clinic hours and number of working days. A few allowed a small number
of walk-in cases. Going through the triage and screening is a must for all prior to clinic consults.

Figure 10. How they conduct Clinics.
Measures taken to safely reopen practice
Safety measures were thoughtfully planned and laid-out to all clinic, hospital and security
personnel as well as to the patients(see Figure 11). Everyone was required to wear PPEs for

Figure 11. Difficulties encountered when using PPEs.
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Figure 12. How long these safety measures will last.

Figure 13. How patients perceive face to face consultation.

which the minimum requirement were face masks, with face shields to be worn at all times.
Temperature checks were mandatorily done for patients and personnel. Patients’ waiting areas
were modified to implement social distancing according to the government and individual hospital
guidelines. Protective screens, negative air pressure, exhaust fans, air purifiers, UV light and other
disinfection units were installed.
Most responders believe that this new normal conduct of safety measures will become the new
standard, though others say it will be until the next 7-12 months (see Figure 12).
How patient perceive face to face consultation
Because of the adequate precautions done in the clinics and hospitals, most doctors believe
that patients feel comfortable consulting them in their clinics (see Figure 13). Though some are
uncomfortable and fearful to go to clinics and hospitals because they believe that they have an
increased chance of getting infected by COVID when they go near hospitals and clinics. Others
who have mustered the will to go to the clinics are restricted by the quarantine rules, lack of
transportation and financial difficulties due to jobs lost to the pandemic.
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Obstetric and gynecologic cases seen at clinics during the pandemic
Obstetric cases seen in the OPD did not seem to be different from the pre-COVID days, except for
a decrease in the number of cases received. Gynecology cases were less than OB cases in the OPD.
The most common cases seen were patients with severe or prolonged vaginal bleeding, pelvic
mass, hypogastric pain, and vaginal infections.
In recent weeks, the cases seen during the pre-COVID times were almost the same cases seen
during the pandemic. However, OPD consults were less in number because of the policy of
limiting the number of patients and clinic duration that was followed.
Interactions with medical representatives
Medical representative visits were not allowed in the hospital premises. A health provider had an
increase in virtual/phone calls and many were relying more on virtual conferences. Below were
some of the common questions asked by patients regarding the pandemic:
1. How does COVID-19 affect pregnant women?
Current reports do not show that pregnant women have more or have less symptoms than the
general public. Further research is needed to learn how COVID-19 affects pregnant women. They
were assumed to belong in the vulnerable group and they were advised to take precautions of
exposure to avoid the disease
2. How can COVID-19 affect my unborn child?
It is still too early for researchers to know how it might affect the fetus. More research is needed to
know its effect on transmission during labor or delivery.
3. What can I do to avoid getting the coronavirus?
Pregnant women can take the same steps as other people to protect themselves: staying at home,
wearing mask, practicing hand hygiene, avoiding touching one’s face, eyes, nose and mouth and
avoiding people who are sick, and physical distancing.
4. How often do I go to the clinic for check-up
For antenatal visits, one possible regimen is to limit in-person prenatal visits to 12, 20, 28- and
36-weeks’ gestation.
5. How can I stay physically healthy right now?
Eating healthy meals, exercising, plenty of sleep, avoid alcohol and drugs
6. Will I get COVID-19 if I deliver in a hospital?
Some patients opted to deliver and were choosing to deliver in lying-in centers. They were afraid
to deliver in hospitals because they think that hospitals harbor the COVID-19 virus. However,
hospitals remain the safer place to deliver. Problems may arise during labor and delivery and
a hospital setting can give the mother and the baby the best possible care.
7. How many visitors can I have?
Only 1 companion is allowed.
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8. Can I breastfeed?
Yes. There are suggestions that the virus can be found in breastmilk. So far, the evidence suggests
nothing to worry about but this is still uncertain. Mothers are still encouraged to breastfeed. The
RT-PCR testing around the country have been upgraded and there is now the opportunity to
know the COVID status of the mother and baby.
9. Can I go to the mall?
Yes, but only when necessary and adequate protection should be used and followed like wearing
mask, face shield and use hand sanitizers

CONCLUSION
COVID-19 has severely impacted our way of life. At present, everything is still uncertain. The
vaccine is yet to be available. While this pandemic brought uncertainties, it has brought people
together. Families had to stay together as they got quarantine in their homes. They are eating
together and seeing more of each other, each member of the household is relearning how to build
relationships. People learned to care and protect each other. Filipinos somehow are somehow
working in solidarity and with much reflection on how to manage day to day, and the future.
In several ways, COVID-19 must have some blessings in disguise. As most Filipinos believe in
a higher being, God seems to have told us to stop, think, and feel His presence and provision.
For now, everyone is being reoriented and being taught how to heed.

SURVEY QUESTIONS
1.

During the ECQ, do you do:
• Emergency case only
• Elective cases
• Both emergency and elective cases

2.

During the early days of ECQ, what type of
PPEs were you using when you do surgery
or delivery?
• N95
• KN95
• Surgical mask
• Elastomeric respirators HALF-face
• Elastomeric respirators FULL-face
• Other:

3.

4.

During the early days of ECQ, what type of
PPEs were you using when you do surgery
or delivery?
				Yes		No
• Goggles
• Booties
5.

During the early days of ECQ, what type of
PPEs were you using when you do surgery
or delivery?
• Medical-grade
• Improvised: Raincoats
• Water-repellant cloths
• The usual sterile gown provided at the OR
• Other:
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What difficulties did you encounter when
using improvised PPEs? Check as many as
you can.
• Extreme heat
• Difficulty of breathing
• Too much perspiration
• Dizziness
• Feeling of fainting
• Difficulty in donning
• Difficulty in doffing
• Additional expense
• Disinfection (washing of PPEs)
• Muffled sounds, difficulty of hearing
• Difficult to pee or use the restroom
• Other:
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6.

When did the medical-grade PPEs arrive in
your region? Choose one.
• 1st half of March 2020
• 2nd half of March 2020
• 1st half of April 2020
• 2nd half of April 2020
• 1st half of May 2020
• 2nd half of May 2020
• Other:

7.

How did you procure your medical-grade
PPEs? Choose one.
• Donation
• Bought online
• Provided by your health institution
• Other:

8.

Because we do not have clinics during the
lockdown, how did you conduct patient
consultation?
• SMS
• Viber
• Messenger
• SeriousMD
• Medifi
• KonsultaMD
• Other:

9.

11. What measures have you taken or are
planning to take to safely reopen your
practice? Select all that apply.
• Follow the government guidance for reopening
• Have an adequate supply of PPEs on hand
• Require patients to wear masks at all times
• Require staff to wear masks/gloves at all
times
• Enforce social distancing in waiting rooms
• Eliminate my waiting room
• Limit others (e.g., family, caregivers) from
accompanying patients when appropriate
• Check the temperature of anyone who enters
the practice
• Install protective screens (e.g., between
reception staff and patients)
• Communicate safety measures being taken
to patients
• None of the above
• Does not apply
• Other:
12. For how long do you anticipate the safety
measures you are taking will last? Select one.
• For the next 1-3 months
• For the next 4-6 months
• For the next 7-9 months
• For the next 10-12 months
• For more than the next 12 months
• These safety measures will become the
new standard

When did you reopen your practice? Select
one:
• April 2020
• May 2020
• June 2020
• My practice just reopened recently
• My practice never closed
• Not sure if I will resume practice

13. How has COVID-19 altered the way you
operate your practice? Select all that apply.
• Relying on the minimum number of inoffice staff needed to operate my practice
• Shifting applicable staff to remote work
(e.g., insurance and billing)
• Spending more resources on the safety of
patients and staff (e.g., cleaning, PPE)
• Changing appropriate visits to telemedicine
• Relying more on my patient portal to
interact with patients (e.g., scheduling and
communication)
• Selling or merging my practice with another
practice
• None of the above
• Does not apply
• Other:

10. Reason why you reopened on those dates?
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14. How comfortable do you think patients will
be visiting your practice due to COVID-19?
Select one.
• Very uncomfortable
• Uncomfortable
• Neutral
• Comfortable
• Very comfortable
• Does not apply

19. How has COVID-19 changed the way you
interact with pharmaceutical representatives? Select all that apply.
• Fewer in-person visits with pharmaceutical
reps
• Increased virtual visits/phone calls with
pharmaceutical reps
• Pharmaceutical rep visits are before or after
office hours only
• Pharmaceutical rep visits are not permitted
when patients are in the office
• Pharmaceutical reps are no longer permitted
in the office at all
• Relying more on digital resources (e.g.,
medical information websites, medical apps)
to obtain the needed information
• Relying more on virtual conferences to
obtain the needed information
• Other
• None of the above
• Does not apply

15. How do you conduct your clinic? Check as
many possible answers
• By appointment only
• Appointment & walk-in cases
• Do triage first
• Does not see patients with symptoms similar
to COVID symptoms
• Same clinic hours as before
• Reduced clinic hours
16. What are the usual OBSTETRICS cases that
you see now (COVID times) in your clinic?
Please enumerate.

20. What resources have you been using to
obtain pharmaceutical information in place
of visits with pharmaceutical representatives? Select all that apply.
• Medical information websites for physicians
and HCPs (e.g., Medscape)
• Medical apps for physicians and HCPs
• Pharmaceutical websites
• Virtual conferences
• In-person conferences
• E-details
• Emails from pharmaceutical representatives
• Emails from pharmaceutical companies
• Other
• None of the above
• Does not apply

17. What are the usual GYNECOLOGIC cases
that you see now (COVID times) in your
clinic? Please enumerate.
18. When do you expect to allow visits with
pharmaceutical representatives? Select one.
• Within the next week
• Within 2-3 weeks
• Within 1-2 months
• Within 3 months or longer
• I have already resumed visits with pharmaceutical reps
• My practice never stopped seeing pharmaceutical reps
• My practice never allowed visits with
pharmaceutical reps
• Not sure
• Does not apply

21. Which of the following, if any, would you be
willing to do? Select all that apply.
• Participate in a virtual physician training
session about telemedicine (e.g., telemedicine 101)
• Put out educational materials for patients
(e.g., pamphlets, condition guides)
• Provide patients with digital educational
materials (e.g., pamphlets, condition guides)
• Other
• None of the above
• Does not apply
99

REGIONAL VIEWS ON THE COVID-19 PANDEMIC

22. When do you think a COVID-19 vaccine
will be available? Select one.
• Within 1-3 months
• Within 4-6 months
• Within 7-9 months
• Within 10-12 months
• Within 13-15 months
• 16 months or longer

24. Reasons why patients do not go to clinics
• Afraid that they might get COVID-19 from
hospitals/clinics
• They cannot leave the house because of the
quarantine
• No transportation
• Financial difficulties
• Others, pls. specify
• Other:

23. Which best describes your work setting?
Select one.
• Office-based solo practice
• Office-based single-specialty group practice
• Office-based multi-specialty group practice
• Hospital
• Healthcare organization
• Outpatient clinic
• Academic (non-hospital), research, military,
government
• Other:
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Chapter 12

MAINTAINING WELLNESS DURING
THE COVID-19 PANDEMIC
Marinella Agnes G. Abat, MD

INTRODUCTION
The coronavirus disease 2019 (COVID-19) pandemic certainly took us by surprise. Who would
have thought that life would change so much with this virus? The global spread of the COVID-19
has caused sudden and dramatic societal changes. It is clear that this virus is highly contagious and
is capable of causing severe pneumonia, acute respiratory distress syndrome, and death, particularly
in the vulnerable populations such as older adults and those with chronic medical conditions such
as cardiovascular disease, diabetes mellitus, respiratory disease, hypertension and malignancy
and other vulnerable groups like the pregnant women.
Despite the global awareness of the disease in the latter part of 2019 it has evolved into a global
pandemic that caught us unprepared in the early parts of 2020. Government and institutions
have formulated strategies to flatten the curve of rising infections. The Philippine Obstetrical
and Gynecological Society (POGS) was quick to respond to the need for mobilizing practice
adjustments and embracing new paradigms of care to protect patients and staff from the disease.
Despite the rising tide of illness and the pace of change demanded in our response to COVID-19
being disorienting, there has been room for hope with an increasing number of recoveries we get
from this disease. There is growing awareness of the need to protect health care workers from the
infection. In addition to an urgent need to prevent infections related to patient care, there is also a
growing need to address broader aspects of wellness among the health care workers. To survive
COVID-19 and its aftermath requires care directed toward our patients as well as ourselves and
our families. Attending to personal wellness is always important and is crucial at this time of the
pandemic. The objectives of this chapter are:
1. To understand risks and consequences of burnout magnified by COVID-19
2. To identify the pandemic’s new challenges to medical practice, new technologies, social media
and managing patients, staff, colleagues, and ourselves.
3. To present coping strategies and how to exercise self-care as we manage our professional
and domestic responsibilities.

MANAGING THE ISSUES OF BURNOUT AND STRESS
Clinician wellness involves a number of factors. These factors, including stress and burnout, can
impact negatively on patient care and lead to increased medical errors, malpractice risk, and early
retirement. Higher rates of burnout may be associated with certain clinician attributes, including
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belief in service and sense of duty, perfectionism, and personal internalization of patient outcomes.
Medical practice demands may contribute to burnout. Most significantly, personal and family
stressors may add additional pressures.
The current COVID-19 pandemic has disrupted the health care system worldwide. A prolonged
response to the pandemic will lead to additional stress for clinicians and their support staff and
further permeate throughout the health care system.
In the setting of a global pandemic, it is normal to be frightened for one’s own personal safety
(and potential mortality), particularly with data emerging about airborne and fomite transmission,
exposure risk from asymptomatic carriers, limited testing, and well-publicized issues regarding
conflicting advice about what level of personal protection equipment is necessary or available.

INTERVENTIONS TO ASSIST FRONTLINERS
Many hospitals and health care systems are recognizing the stress and strain on their clinicians.
Some have made counselors available and have been offering free access to online tools for
meditation and relaxation. A plethora of such online tools exist, and sometimes a quick breather
may serve as a way to recharge and regain some wellness, at least momentarily, when under stress.
Multiple businesses have recognized the heroic efforts of the medical community and are offering
free services—sometimes just a free coffee and doughnut may be enough to show that one’s
efforts are being appreciated. Change is difficult and during COVID-19 change has been rapid
and associated with both uncertainty and with varying degrees of loss. More recently, these stages
have been updated to disbelief, yearning, anger, depression, and acceptance.
Naturally, we will all likely experience some degree of guilt and grieving for a number of potential
reasons. However, as we all cycle through these aforementioned stages, there is the final stage
of acceptance as we find our way forward. Remind yourself this is a normal, healthy part of
wellness, and things will hopefully change for the better.

A CHANGED MEDICAL PRACTICE
Undoubtedly, how we practice our specialty has already changed, and in addition to health risks,
physicians face the looming reality of economic loss and associated anxiety. As COVID-19 becomes
pervasive around us, there is a need to appreciate the potential for our own countertransference in
considering our own personal and familial needs versus the needs of our patients and colleagues.
COVID-19 is adding to non-pandemic stresses of OBGYN physicians in practice, regardless of
the clinical setting. Lack of information regarding COVID-19 testing also can increase anxiety of
both clinician and patient. Recent guidelines have suggested approaches such as telehealth when
service reductions are required.
Appropriate triaging during the pandemic allows for effective social distancing. However, economic
realities of service adjustments are inescapable, and the consequences of managing reduced
revenue will create challenges to staff retention and maintaining a practice.
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THE AGE OF SOCIAL MEDIA: PROS AND CONS
With billions of active users across various social media platforms such as Facebook, Twitter,
and Instagram, the manner in which we communicate and receive information has fundamentally
changed. We have unprecedented instant access to information on a scale the world has never seen
before. In 2020, however, we live in the age of “FakeNews,” and internet users need savviness
and knowledge to identify factual information and ignore misinformation.
The opinions of celebrities, accounts with large numbers of followers, and online influencers
are artificially equated with those of actual medical experts. This constant stream of information
(and misinformation) can be overwhelming for anyone, let alone clinicians already facing
stressful challenges in their professional and personal lives. Before COVID-19, internet addiction
was already recognized as a growing problem contributing to social anxiety, attention deficit/
hyperactivity disorder, and other aspects of wellness, which may only intensify during these
trying times that are constantly reminding us of the stakes we face.
It is not at all bad. During a global pandemic, social media utilization can be beneficial for updates
of important information related to current precautions and best practices and provide connections
to needed resources. It can also help to connect physicians with loved ones across the globe who
are having similar fears and are socially distanced. There are simple, yet effective, strategies
that merit review for all medical professionals who use social media in order to maximize benefit
and mitigate risk.

MENTAL HEALTH AND WELLNESS
A 2020 Medscape survey of approximately 15,000 physicians revealed a rate of depression of 15%
to 18%. Unfortunately, clinicians likely have incentive to conceal symptoms of depression for
fear of putting hospital privileges or medical licenses in peril. Thus, the prevalence is likely to be
underestimated. Suicide rates for physicians are estimated to be higher than for the general public,
and higher in female versus male physicians. Physicians are more likely than non-physicians to
succeed in suicide attempts. The 2020 Medscape survey revealed that 21% to 22% of physicians
had suicidal ideations and 1% to 2% had attempted suicide. Risk factors for suicide include
depression, being single, not having children, substance abuse, access to drugs, and associated
stress and burnout. Although the exact prevalence of alcohol and drug addiction among clinicians
is not known, physicians are not immune to substance abuse or exempt from personal tragedy.

NEED TO TAKE CARE OF THE HEALTH CARE PROVIDERS
Unfortunately, stigma remains among clinicians reporting depression, substance abuse, addiction,
and those attempting suicide. With the increasing stresses and uncertainty regarding COVID-19,
the clinician may be at an even greater risk. In fact, more than 70% of health care workers in
China during this current pandemic reported psychological distress including insomnia, anxiety,
and depression. Addressing these issues with a mental health care professional may be needed,
and it is important to understand warning signs of depression, anxiety, posttraumatic stress
disorder, alcoholism, and substance abuse. Besides detection, understanding how to access safe
and confidential resources to get help is key.
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SELF-CARE DURING THE COVID-19 PANDEMIC
Now more than ever, health care providers need to practice self-care. Self-care is more essential
than ever to help build and maintain a healthy immune system. Your immune system plays an
elegant role in promoting wellness with the vital task of helping the body identify and respond
effectively to viruses and other pathogens. Coping with rapidly changing recommendations can
become overwhelming, while stress and anxiety can become insidious bedfellows escalating a
cycle of tension both at home and at work. Paradoxically, at a time when social distancing is
strongly encouraged, we can all find ourselves more interwoven with one another in a common
struggle to persevere against an unimaginable global challenge. While we face the defining moment
of our time, resilience, compassion, and serenity may be great assets. Many of us are filled with
a mix of complicated emotions at this time. Strategies that have worked for us in the past, like
getting together in person with friends, family, or colleagues, are not available while practicing
social distancing. This loss of personal connectivity leads to further struggles for many. At this
time, we need to look for ways to connect virtually and ensure we are attending to clinician
wellness. Even in the best of times, health care professionals often do not seek assistance when
they are experiencing stress, burnout, depression, and suicidality because of concerns regarding
confidentiality, cost, time, licensing and career concerns, and stigma.

COPING STRATEGIES DURING THE COVID-19 PANDEMIC
a. Eat well. Food nourishes the body but the process of preparing the meal with family may
nourish the soul. Like for example, a pizza may not be the healthiest meal to prepare but spending
time with family as you prepare the meal may be a key factor in maintaining mental health. Do
not just eat out of boredom.
One problem most people face is unnecessary snacking as people were quarantined at home.
Most of the time, everyone is in front of laptops, computers, phones or televisions because of the
numerous webinars and virtual meetings to attend to. In addition, entertainment is mainly through
audio-visual platforms, television, internet e.g. vlogging, Netflix series, etc.
b. Move your body. People are used to being on the go pre-COVID-19 with their daily schedules
and activities. There is a loss of our normal daily movement when we are confined in the house.
The usual walking time from the car to the hospital, doing patient rounds, or just simply moving
around from our desks to the examining table have been trimmed to a minimum. Hence, finding
ways not to be sedentary is essential. These days, access to the gym is not allowed and there is
a need to find ways to compensate for the lack of movement or exercise. Exercise benefits both
minds and bodies. The World Health Organization recommends 150 minutes of moderate intensity
or 75 minutes of vigorous intensity physical activity per week.
Physical Activity Tips:
1. Take short breaks during the day. Short bouts of physical activity add up to the weekly
recommendations. Dancing, playing with children, and performing domestic chores like
cleaning and gardening are other means to stay active at home.
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2. Follow on-line exercise class. There are a number of on line work-outs in Youtube.
Bodyweight exercises like push-ups, sit ups and squats, core exercises and cardio-workout routines can be performed even with limited spaces in the homes.
3. Walk or run – If your neighborhood would allow, go for a walk, run or ride the bicycle.
Make sure to keep at least 6 feet of distance between yourself and the others. Enjoy your
garden. The fresh air and sun will do you good and it will help you have a good sleep
well at night. When you have a call or referral, stand or walk around your house while
you speak instead of taking the call sitting down or lying down. If you are allowed to
walk or run outside the house maintain at least 1-meter distance from the other people.
For example, running on the treadmill during some on-line meetings and webinars can
be done.
4. Stand up – Stand up whenever possible. Ideally, stand up every 30 minutes. Some set
up a standing desk by using a high table or stacking a pile of books to continue working
while standing.
5. Relax – meditation and deep breathing can help you remain calm.
6. Stay hydrated – Drink water instead of sugary-drinks or sodas and limit alcoholic
beverage intake.
c. Sleep well. This is something most of the obstetrician-gynecologists are deprived of as we have
no fixed time when we work. A number of factors affect sleep patterns like anxiety, depression,
fatigue and excess screen time whether it is checking your Facebook and Instagram accounts
on your phone, joining a Zoom meeting, attending a webinar or binge watching on Netflix. The
excess use of technology, increase in screen time, not only stimulates the brain and makes it
hard to wind down. The blue light may suppress melatonin production, a hormone which helps
us sleep. Sleep is essential to physical health and effective functioning of the immune system. It
also plays a very important role in our emotional wellness and enhances our moods and mental
health and helps to relieve stress, depression and anxiety.
d. Stay connected. This pandemic has always emphasized social distancing. As a consequence,
this could lead to some form of loneliness. Staying socially connected is important to mental health
and the need for family and friends right now, maybe more than ever. There are different ways
to stay in touch such as the use of mobile phones, computers and social media. Sometimes it
helps a lot a hear a familiar voice or read a message from people we care about which gives us a
feeling that we are connected which is an important part of keeping mental health wellness. One
of the strategies is sharing details of our day via text or Viber messages, social media posts, etc.
This activity can give us reassurance that we are not isolated and gives as a sense of security that
we are not alone and afraid about what is happening. It is essential to upgrade and upskill with
the help of the younger members of our families or organizations on how to use the internet or
download software applications or learning to use Zoom or other platforms that are used to stay
connected virtually. Getting creative with virtual meetings such as assigning a theme, having virtual
dinners, parties e.g. “e-numan” sessions can be a time for families, friends and other housemates to
spend time together. If living with family members, playing games together, planning and cooking
meals, exercising together are good activities to bond with the family However, there should be a
little alone time in separate rooms to ensure privacy. Mindfulness of each other and connection in
a tactful, kind and patient ways is encouraged.
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e. Control stress level. Stress raises the cortisol levels, which in turn suppresses the immune
system function. Obstetrician-gynecologists have an incredibly stressful life and have been trained
to cope up with stress even before the pandemic. The recognition of feelings of stress and taking
small steps to reduce is a useful lifelong skill to learn and practice. Most of the OBGYNs cope
with stress by shopping, travelling, and eating out to relax. Since the pandemic, the chance to do
these destressing activities have been very limited. As an alternative, online shopping, meditation,
relaxation exercises, reading a book, baking a cake or watching Netflix or attending webinars are
now being done while staying indoors. Limiting news or Viber messages or webinars can also be
a way to destress. Interestingly, the mere sight of the number of COVID positives can increase
stress levels for some.
Government and health care agencies, institutions, and professional societies can help by sharing and
continually updating information and resources. Communication that is concise, clear, transparent,
timely, and thoughtful will help build a sense of control in health care providers. Limiting news
and social media consumption that one can find upsetting may also reduce stress.
f. Show Gratitude. Practicing compassion and being kind to yourself and others is extremely
helpful. Initiating a gratitude practice has been shown to improve a sense of connection, quality of
sleep and has improved well-being. Things may look miserable or depressing at times but there is
still so much to be thankful for. Being patient with yourself and staying positive is a key attitude
to cope with this pandemic.
A challenging fight is clearly upon us with this pandemic, with all the attendant anxieties and
disruptions one might imagine when fighting an invisible enemy on home turf. Everyone is faced
with a new reality that has changed human culture, implicit assumptions, and basic underpinnings
of daily work. Mandated “stay-at-home” orders and self-quarantine social norms seem to have
arrived overnight and the contexts are different. In some areas of the country there are information
inconsistencies which adds to the confusion in the assessment of risk. In this case, if medical
experts occasionally get off balanced, it is certain that patients are likely to feel the same.
Clinician wellness can be an overlooked and marginalized aspect of our lives. In the daily hustle,
self-care may often be a last priority as we continue to practice in a field of self-sacrifice and
service to others. But if we do not realize it in the beginning, we will certainly realize it in the end
that without self-care we will have nothing left to offer to anyone. The caregiver must take care
of himself or herself if they want to do a good job taking care of others.

CONCLUSION
COVID-19 has arrived, and life is different. This is the period where everyone is living the
pandemic. Future generations may refer to “pre-COVID” and “post-COVID” times. As medical
practitioners, this is an opportunity to pause and reflect, to breathe, and to care for one’s self and
family. This COVID-19 pandemic will pass, although SARS-CoV-2 may have seasonal encores
in the next several years.
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The practice of OBGYN will continue to provide critical services, even as practice is temporarily
reorganized with much emphasis on social distancing. As a specialty, Obstetrics and Gynecology
will continue to lead in women’s health. As the communities come together, the OBGYNs
will persevere.
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Chapter 13

THE COVID-19 PANDEMIC: IMPLICATIONS OF THE
QUARANTINE IN THE PHILIPPINES ON OBESITY
Raymund J. Erese, MD, MPH and Victoria T. Erese, RN

INTRODUCTION
Definition of terms
1. Quarantine (CDC) - the separation and restriction of movement of well persons exposed to a
communicable disease
2. Obesity (WHO) - condition of excessive fat accumulation in the body to the extent that health
and well-being are adversely affected
3. Food security (FAO) - Access by all people at all times to enough food for an active, healthy
life, including, at a minimum: (a) the ready availability of nutritionally adequate and safe foods,
and (b) an assured ability to acquire acceptable foods in socially acceptable ways (e.g., without
resorting to emergency food supplies, scavenging, stealing, or other coping strategies).
4. Food Insecurity (FAO) - When people do not have adequate physical, social, or economic
access to sufficient, safe, and nutritious food that meets their dietary needs and food preferences
for an active and healthy life.
Significance
The COVID-19 pandemic has brought about renewed scholarly interest on “quarantine” as a public
health strategy, given the global implementation of strict social distancing interventions to contain
COVID-19. Aside from concerns regarding the effectiveness of this response measure, much of the
interest has centered on the potential secondary impact it might have on the quarantined population.
Previous studies on the use of quarantine before COVID-19, documented that quarantine, although
quite effective in controlling the spread of infection, may have political, economic, social as well
as health consequences.
Some of the well-known health consequences of quarantine from these studies include: the rise in
occurrence of mental health problems, and other infectious diseases. In addition, there is significant
concern that COVID-19 responses may have a negative impact on the nutritional status of vulnerable
populations, like women, and that this could lead to a rise in non-communicable diseases (NCDs),
particularly obesity.
A common theory explaining the relationship between quarantine and obesity put forward early in
the pandemic period attributed the phenomenon to the development of chronic stress. Accordingly,
it is the stress and anxiety due to the seclusion at home that eventually drives the altered eating
behavior and the corresponding physical inactivity that results in weight gain and development
of obesity.
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The above theory presupposes that obesity is within a person’s control or purely behavioral and
those who suffer from this disease lack the willpower to change their lifestyle. Unfortunately, this
is a common misconception among the lay population that sadly, many medical providers still
believe and support despite the emergence of newer and robust theories about the multifactorial
causes of obesity.
As the prevalence of overweight and obesity has been alarmingly increasing in the Philippines,
there is a need to address this knowledge gap, especially with regards to understanding the social
and environmental factors that play as salient role in the occurrence of obesity in society.
Review of Literature
The word “quarantine” first appeared in the Oxford English Dictionary in 1663, and was referred to
as the detention and enforced segregation of persons suspected to be carrying a contagious disease.
The conceptual use of this term however can be traced back to the 5th century AD, which generally
meant a 40-day seclusion of persons who might spread an infectious disease.1
The contemporary definition of quarantine is the separation and restriction of movement of well
persons exposed to a communicable disease to see if they are sick.2 The primary purpose is to stop
the transmission of an infectious disease, but it also serves as a way to monitor and implement the
appropriate care of well persons if ever they become symptomatic.3
In the context of a pandemic, quarantine is considered one of the non-pharmaceutical interventions4
implemented at the societal level, which can be both voluntary and compulsory.5 Quarantine is
but one component of communicable disease control which include isolation, contact tracing and
social distancing. Because these public health tools are applied at the society level rather than the
individual or family level, these measures “require behavioral change in the population, multiple
sector involvement, mobilization of resources, strong communication, and media support.”.6
The recent events, have brought this public health practice into prominence. Community quarantine
is controversial and is limited by ethical and legal issues, as well as the epidemiological distribution
of the disease within a population and individual governments’ capacity to implement and organize
such interventions. Implementation requires careful consideration of the balance between public
health and individual rights.7
In addition, large scale quarantine is known to have secondary negative effects on the economy, as
well as on the social, political and the health of a population. Some possible economic and social
effects may include, loss of income from closure of industries and loss of social support systems
from isolation. A known political issue that may ensue is mistrust in the leaderships or government
that may lead to conspiracy beliefs, violence, violation of human rights and eventually loss in
compliance.8 Health issues, on the other hand, include the risk of transmission of disease among
quarantined individuals, rise in mental health problems, and an increase in other infectious and
chronic diseases brought about by disruption of health care services.
This public health response measure may also pose widespread nutrition challenges to populations
in resource-constrained settings.9 According to the Asian Development Bank (ADB) the COVID-19
pandemic has affected food supply chains, particularly availability and accessibility resulting in
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the intensification of the food insecurity in Asia and the Pacific, putting vulnerable groups at risk
of hunger and malnutrition.10
There are studies that have shown a link between food insecurity and the development of obesity
and becoming overweight in both children and adults. Theories that have been proposed to explain
the association include: the consumption of less expensive energy-dense foods, the stress-induced
eating disorders and the metabolic adaptations of low food secure individuals or households
during periods of going without food.11
The harmful consequences of household food insecurity on the nutritional status of adults are
well-established 12 and studies have shown that the adverse health outcomes are more pronounced
in women.13 Food insecurity may contribute to the development of metabolic syndrome and is
associated with many chronic diseases like obesity, especially among women.14

OBJECTIVES
The chapter explores the link between the use of “community quarantine” as a population-based
health intervention and the occurrence of food insecurity and the development of obesity. It
aims is provide descriptive insight on the relationships between these concepts by answering the
following research questions.
What does the literature say about:
1. The effectiveness of “community quarantine” on previous pandemic influenza outbreaks,
including COVID-19
2. The evidence on the link between quarantine and the occurrence of household food insecurity.
3. The evidence on the link between household food insecurity and the occurrence of
overweight/obesity

METHODS
This is a narrative review that limited its search to PubMed Central (PMC). The keywords utilized
were the following: quarantine, community quarantine, pandemic influenza, food insecurity and
overweight and obesity. The publications selected for inclusion were based on relevance to the
review questions. The snowballing technique was further utilized to search the references section
of each published article and only those that were available as full-text were included. Data was
synthesized in a narrative summary.

FINDINGS
The effectiveness of quarantine on previous influenza outbreaks including COVID-19
1918 Flu Pandemic
Quarantine as a measure to reduce spread of the pandemic was found to be effective, particularly
in some island countries. The maritime quarantines that were enacted in Australia, Madagascar and
Pacific Samoa at their port of entry was found to have delayed the introduction and transmission
of the infection. On the other hand, strict border restrictions utilizing check points and the
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interruption of transportation between states in Canada and Australia did not prevent the spread
of the virus.15
A study utilizing data from 43 cities in US from September 1918 to February 1919, showed a strong
association between early and sustained use of non-pharmaceutical interventions and decrease
in mortality from the flu pandemic.15
1957 Flu pandemic
The onset of the spread of infection was noted to be delayed in Israel because of its political
isolation, while in South Africa there was partial effectivity with the implementation of quarantine.15
2003 SARS outbreak
Early isolation of patients and quarantine of contacts successfully interrupted SARS transmission.
In Singapore, three descriptive studies looked at the effectiveness of the protocols implemented that
included isolation, quarantine, and contact tracing. These studies saw an overall reduction in the
number of secondary infections per case.16
In Taiwan, a retrospective study comparing two quarantine protocols showed that efficiency
quarantine measures could have been improved by targeting quarantine efforts to persons
with known or suspected exposure versus mass quarantines. Restricting quarantine measures
to only these persons could have reduced the number of persons quarantined by 64%, without
compromising overall yield and efficiency.17
A review of simulation studies on quarantine effectiveness for SARS suggest that quarantine
measures are most effective when mobilized at the very start of the outbreak when numbers
are small.18
2020 COVID-19 Pandemic
A modeling study showed that the Wuhan lock-down combining nationwide traffic restrictions
and Stay At Home orders prevented ongoing spread of COVID-19 across China Mainland. 19
Ten mathematical modeling studies on COVID-19 were reviewed and these consistently reported
a benefit of simulated quarantine measures. This Cochrane rapid review concluded that combining
quarantine with other interventions such as school closures, travel restrictions, social distancing,
had a greater effect on the reduction in transmissions of the infection.20
The link between quarantine and household food insecurity
Before COVID-19
The 2014–16 outbreak of Ebola virus disease (EVD) with nearly 29 000 confirmed, probable and
suspected cases and 11 000 deaths were reported in Guinea, Liberia and Sierra Leone. A combination
of measures were implemented including market closures, trade restrictions and movement bans.
A descriptive qualitative study9 was conducted to understand how the Ebola virus outbreak affected
the nutrition situation in Guinea, West Africa. Findings showed that the community preventive
measures impacted food security by affecting the elements of the food chain. There was reduced
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food availability from impacts on livelihoods because many individuals, particularly women,
could no longer engage in typical agricultural practices after being infected. In addition, trade
restrictions on food commodity imports and exports also contributed to less availability of food.
A similar qualitative study21 collected using in-depth interviews, explored the perceptions of
policy makers, hospital management, and responding agency staff employed in Sierra Leone
during the EVD. Data was also collected from the community by interviewing survivors, frontline health workers, and community leaders. The data revealed that the outbreak impacted
food security and nutritional status through each level of the food value-chain i.e. availability,
accessibility, resembling conditions seen in disasters.
During COVID-19
Since the beginning of the pandemic a number of studies looked at the possible effects of the
public health interventions on food inadequacy and possible nutritional deficiencies. The Food and
Agriculture Organization (FAO) expected hunger to increase in developing countries where the
economy had slowed down or contracted due to the threats to the access to food as a consequence
of lost income from lockdowns, trade restrictions, food inflation, and currency depreciation.22
A cross-sectional study was conducted in Jordan utilizing the Household Food Insecurity Experience
Scale (HFIES) to measure food insecurity during the first four weeks of the quarantine. Findings
showed 23.1% were severe food insecure, while 36.1% were moderate food insecure and only
40.7% were food secure.23
An interrupted time series study was done in Bangladesh to determine the impact of food insecurity,
specifically on women. Before the pandemic, 5.6% and 2.7% families experienced moderate and
severe food insecurity, respectively; this increased to 36.5% and 15.3% during the lockdown. In
addition, the number of families experiencing any level of food insecurity increased.24
A survey done in the US examined how the COVID-19 pandemic impacted food issues in 1,732
Chinese and 1,547 U.S. households during the stay-at-home directives in April 2020. Results
showed that the pandemic worsened household food insecurity. Among U.S. respondents, over
10 times more people reported having worries about the ability to feed themselves or household
members during the pandemic compared to before. Among the Chinese respondents, food insecurity
situation worsened but to a lesser extent than the U.S. cohort.25
The link between food insecurity and obesity in adults
Evidence on the positive association between food insecurity and the occurrence of obesity is
growing. Based on several reviews of the literature, the strongest and most consistent evidence is
for a higher risk of obesity among food insecure women.
A study of more than 7,930 U.S. adults found that household food insecurity was associated with
being overweight or obese among mothers, but not among fathers, child-free women, or child-free
men. This pattern among mothers was not attributable to pregnancy-related metabolic changes.26
A cross-sectional study on Brazilian mothers aged 15–49 and their children aged under 5 years
utilizing the country’s food insecurity scale, showed an association with being overweight.27
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In France, a cross-sectional study on food insecurity of adult men and women living in the
metropolis showed a positive link to obesity in women but not in men.28
In Ecuador, a cross-sectional, primary survey was conducted to assess food insecurity among
women in low-income neighborhoods. There was no association found between food insecurity
and obesity in women.29
On the other hand, in Malaysia, non- pregnant, and non-lactating Indian women 19-49 years old
where included in a cross-sectional survey that found no association between food insecurity
and obesity, but showed significant association with waist circumference.30

SUMMARY
The effectiveness of large-scale quarantine in preventing the spread of infectious diseases has
been proven since the plague. However, this may have negative nutritional consequences for the
population through its effect on food security. The pathway from food insecurity to the development
of over-nutrition and obesity is said to be dependent on environmental, as well as behavioral,
and biological factors. Studies suggest that this paradoxical phenomenon can be seen in low
resource settings, highly urbanized cities, and is evident among women.
Before the COVID-19 pandemic, the national nutrition survey conducted in 2018, showed that
the prevalence of household food insecurity in the Philippines was 66% and was highest among
those in the poorest quintile. In the same survey, the prevalence of obesity rose by 7% in just three
years to 37%, and was still more common among women since the 2013 survey. Alarmingly, there
was also an increase in the prevalence of overweight and obesity from 9% in 2015 to 11% in
2018 among children and adolescents.31
As of this writing, the Philippines, particularly Metro Manila, is still under quarantine since its
implementation in March 2020. The prolonged disruption in the food supply chains due to mobility
restrictions and worker illnesses, and the overall reduction in food consumption due to loss of
employment and income, most likely exacerbated the food insecurity and will consequentially
compound the obesity problem in the country well beyond the quarantine period.
Understanding that the impending obesity crises has a socio-economic basis and is not purely
behavioral and biological has important implications in practice.
For the practicing physician, better understanding of the socioeconomic dimensions of obesity
may encourage them to screen their patients for food insecurity. In addition, they can effectively
counsel patients on appropriate weight loss goals instead of the usual advice to reduce energy
intake and increase expenditure, which may be insufficient and unproductive to the address the
underlying problem, specifically among food insecure individuals.
Overall, a better appreciation of the current situation may result in a greater inclination among
both clinicians and policymakers to add obesity prevention and treatment to the policy agenda,
especially for women.
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Chapter 14

MATERNAL MENTAL HEALTH DURING COVID-19
PANDEMIC: AN OBSTETRICIAN’S CONCERN
Betha Fe Manaois-Castillo, MD

INTRODUCTION
The COVID-19 pandemic is a worldwide health crisis that has detrimental effects to everyone,
including pregnant women. As a maternal healthcare provider, one has to be aware of the potential
physical affectations and not to neglect the impact on mental health of pregnant women during
this unprecedented time of the COVID-19 pandemic.
Objectives
The objectives of this chapter are to:
1. increase the awareness and identify risk factors of the adverse impact of the COVID-19
pandemic that can potentially affect the mental health of pregnant women.
2. provide recommendations on the clinical assessment and management for mental illhealth during pregnancy in this time of COVID-19 pandemic.
3. recommend strategies that can enhance resilience of pregnant women in confronting the
COVID-19 pandemic.
Most women perceive pregnancy and childbirth with positive emotions. However, some pregnant
women have other psychological dispositions and life circumstances which can cause negative
emotions that may incline them to have anxiety or depression.
There is an increasing global awareness of the adverse impacts on maternal mental health. The
World Health Organization (WHO) states “virtually all women can develop mental disorders
during pregnancy and in the first year after delivery”.1
Mental health problems during pregnancy are linked to comprehensive health status of the mother
as well as to their children’s physical and psychological development.2-4 Life circumstances
associated with extreme stress, conflict situations, emergencies and natural disasters can increase
the possibility of perinatal mental health morbidity.1 Hence, the COVID-19 pandemic can be
considered as a risk factor for pregnant women to have mental health problems.5
Recently, there have been emerging studies on the impact of the COVID-19 pandemic as a unique
stressor for pregnant women with potential extensive consequences. The adverse impact of the
COVID-19 infection leading to death, disrupted health care systems and economic instability are
distressing health consequences. Correspondingly, the psychological and social consequences
are overwhelming. Increasing the urgency of addressing the impact of the COVID-19 pandemic
on maternal mental health to prevent its immediate or long-term consequences.6
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The distinctive anxieties of pregnant women encompass the following:
1. The uncertainty of being infected with the coronavirus and its effect on the pregnancy and
the newborn.
2. The impact of physical isolation from family, friends and community that can diminish the
access to support system.
3. The potential reduction of financial capability.
4. The major changes on antenatal care, childbirth and neonatal/childcare.
5. The risk of domestic abuse or violence.
It is widely recognized that any form of disease, isolation, bereavement, financial difficulty,
domestic relationship problems, and insecurity are risk factors for mental ill-health.7		
It is therefore critical for us obstetricians to balance our knowledge of the clinical impact
of COVID-19 in pregnancy with the knowledge on its psycho-social impact especially with
regards to the rapid changes of maternity services as part of mitigating the consequences of
this pandemic. It is a recommended norm that obstetricians be knowledgeable on the interim
guidelines / recommendations on the clinical issues of COVID-19 and pregnancy from the various
professional and global authorities including those from Philippine Obstetrical and Gynecological
Society (POGS), Philippine Society of Maternal and Fetal Medicine (PSMFM) and the Philippine
Infectious Disease Society for Obstetrics and Gynecology (PIDSOG).

CLINICAL ASSESSMENT AND MANAGEMENT
The obstetrician has regular opportunities to screen and engage women in the treatment of
perinatal depression. This pivotal role of the obstetrician offers a better acceptability and decrease
the stigma of mental ill-health. The following are “Red Flags” to watch in the assessment of
maternal mental health:
• Persistent feelings of sadness
• Feeling empty and hopeless
• Frequent crying
• Troubles with sleeping or sleeping too much beyond normal pregnancy sleep-related issues
• Lack of enjoyment and pleasure in activities that were once enjoyed
• Excessive anxiety about pregnancy and baby
• Persistent worry or concern about the ability to be a parent, low self-esteem
• Poor adherence to prenatal care
• Withdrawing from friends and family
• Physical ailments such as headaches, fatigue, aches, and pains not related to pregnancy
• Engaging in risky behaviors such as drinking alcohol, smoking, or using illicit drugs
• Lack of appropriate pregnancy-related weight gain due to decreased appetite
• Thoughts of death or suicide8
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The American College of Obstetrics and Gynecology (ACOG) recommends that “obstetrician–
gynecologists and other maternal health care professionals should screen all pregnant individuals
at least once during the perinatal period for depression and anxiety symptoms using a standardized
validated tool”.9 The Edinburgh Postnatal Depression Scale (EPDS) and the Patient Health
Questionnaire 9 (PHQ-9) are the frequently used validated screening tools in research and clinical
settings. A positive screen is given for perinatal depression if the EPDS is ≥ 10 with anxiety subscale of 4 and 5. On the other hand, the positive score in PHQ-9 is ≥ 5.10
		
The validated depression screening tools have to be taken into clinical context. The score on
screeners correlates with illness severity however further assessment is necessary like screening
for hypothyroidism and anemia. Utilizing EPDS and PHQ-9 validated depression screening tools
categorize illness severity into the following:
• Mild, if the EPDS (10-14), PHQ-9 (5-9)
• Moderate, if the EPDS (15-19), PHQ-9 (10-14)
• Severe, if the EPDS (≥ 19), PHQ-9 (≥ 15)
The severity of the symptoms determines the level of management. Treatment is “stepped up” with
increasing illness severity as follows:
• Mild - Support options and possible medication treatment
• Moderate - Support options, strongly consider medication treatment and consider referral /
consultation with mental health provider
• Severe - Support options/ strongly consider medication treatment and referral / consultation to
mental health provider
As obstetricians, one can manage the mild cases while the moderate to severe cases are best
co-managed with psychiatrists.
During pregnancy, there is the need to balance and to discuss with the patient the risks and
benefits of medication treatment versus the risk of untreated mental illness. The selective serotonin
reuptake inhibitors (SSRI) are among the best studied classes of medications used in pregnancy.10,11
The bio-psychosocial spiritual approach in the assessment and management of maternal mental
health can be engaging at this unprecedented time of the COVID-19 pandemic. This “holistic”
approach can determine the vulnerabilities of patients as well as their strengths and coping
mechanism. It helps understand the patients circumstances without labeling their symptoms as
pathological, thus avoiding or decreasing the stigma of being diagnosed to have a psychiatric
disorder. Likewise, the family’s awareness and understanding can be more supportive. The
integration of spirituality can strengthen and add to the pregnant woman’s resilience in this period
of uncertainty brought about by the COVID-19 pandemic.12-14
Realizing the effect of COVID-19 pandemic on perinatal mental health, pregnant women need
some support and activities to enhance their capability to protect their own mental health. Self-help
can be done by the following:
• Maintenance of contact with loved ones and support networks.15
• Mindfulness and other relaxation exercises (e.g. yoga, prayer, meditation).16 This can be
easily achieved during self-isolation and lockdown scenario.

119

MATERNAL MENTAL HEALTH DURING COVID-19 PANDEMIC: AN OBSTETRICIAN’S CONCERN

•
•
•

Implementation of proper diet and exercise.15
Maintenance of quality of sleep and rest, which are key factors in managing the symptoms of
depression, is important. Inadequate sleep can alter the coping mechanism of life stressors.10
Access to clear information and communication about antenatal supports, as well as about
COVID-19 risks which are an important strategy to ensure women are kept informed and
thus can have an increased sense of understanding and control over their situations.15

CONCLUSION
It is therefore highly recommended that obstetricians should be cognizant of the impact of
COVID-19 in pregnancy and keep the balance in addressing the clinical and psychosocial issues
attached to it. Integrating mental health care into obstetric practice can be transformative to the
women we serve, especially during this unprecedented and challenging time.
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STRENGTHENING WOMEN’S HEALTH
DURING THE COVID-19 PANDEMIC:
A GENDER AND DISASTER PERSPECTIVE
Erlidia F. Llamas-Clark, MD, MPH, PhD

INTRODUCTION
The COVID-19 pandemic is a worldwide health crisis with huge social, economic, and health
consequences. Around the world, this pandemic had been predicted as far back in 2003 when
scientists and epidemiologists projected that the time was due for a Spanish flu-like disease.
However, having been caught seemingly unprepared, it seems the world did not have a systematic
strategy to overcome this.
The outbreak started in late December in Wuhan, China. The source was initially unclear until
Hong Kong (China) reported the first confirmed COVID-19 patient on 22 January 2020. One week
later, with the numbers of confirmed cases rising, the World Health Organization (WHO) declared
the epidemic to be a Public Health Emergency of International Concern. The outbreak’s number
of infected cases continued to grow. The situation continued to worsen as COVID-19 continued
to spread from continent to continent by air travel and close contact via the respiratory route.
The WHO officially declared the COVID-19 outbreak as a pandemic on March 11 and by March
15, 2020, the Philippines and many countries closed their borders and implemented quarantines
and lockdowns.
What does this mean to being an obstetrician-gynecologist (OB-GYN) who takes care of women’s
health during a pandemic? Conceptually, it is vital that the OB GYN understands how a disaster
and gender perspective is necessary to be able to deliver the essential women’s and reproductive
health services in times of these challenging events.

OBJECTIVES
The purpose of article is to provide an overview of a conceptual framework on how to strengthen
women’s health issues during the time of the COVID-19 pandemic using the nexus of healthgender-disaster perspective. The specific objectives are to:
1. present the current burden of COVID-19 on women globally and in the Philippines.
2. discuss the COVID-19 pandemic as an example of a disaster and the connection of gender and
women’s health including its relevance to the ongoing pandemic; and
3. recommend possible action points to assist in this ongoing health crisis based on current
global and local literature.
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THE PHILIPPINE CONTEXT: THE GAPS IN OUR HEALTH SYSTEM
The people of the Philippines have experienced significant changes in their way of life since
quarantine and lock down measures came into effect in March 2020. The economic repercussions
have been substantial, with business and people’s income negatively impacted. The continued rise
in virus cases is likely to impact in the country’s economic outlook for a number of years which, in
turn, will impact on the ability of the Philippines to improve access to health services and maintain
overall health and well-being in the short-medium term.1
The sudden change demanded by this COVID-19 pandemic uncovered the weakness of our manmade systems. Everyone had to adapt in a very rapidly changing and uncertain time. Every two
to four weeks, there was an evaluation of the physical preventive interventions of quarantine and
lockdowns to decrease exposure to one another. This endeavor initially allowed us some time to
adapt and adjust in the hope of dealing with the safety measures to slow down transmission.
Despite this stop-gap intervention, the Philippines climbed the ranks to be one of the top South East
Asian countries with COVID-19 cases at the height of the pandemic (Figure 1). This development
clearly demonstrated not only how quickly the disease can spread but also exposed a distressed
and under-resourced public health system.

Figure 1. COVID-19 status in ASEAN Countries.
Health workers have expressed concern in the number of cases and hospitals running at almost
full capacity, initially in the private and later on, entering the public hospital system.2 As the
pandemic unfolded, rapid decisions and changes in the interventions were implemented, and a
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reorientation of the systems of operation during this time was initiated by the medical community.
In addition, the recent allegations of anomalies in the use of Philhealth funds do not sit well in
a setting of a fragile health system during a pandemic.3 Also, the lack of interconnectedness of
the various sectors manifested into secondary concerns that made it difficult for people to access
health services. For example, the health care sector has been very dependent on the availability
of transportation and telecommunications industries. When public transport became unavailable
for several months, this situation contributed to the inability of people to continue accessing
services of the hospital and clinics. This pandemic showed everyone that we need wider acceptance
and coordination in our transition to the Digital Age. This pandemic required more effective
management of mechanisms in hospital administration, support for health professionals, and the
cooperation of public and private health sectors to establish a working health referral system to
enable health service delivery to be sustained.
Recently, an ecological study of 185 countries found that there is a dual burden of infectious and
non-communicable diseases amongst people.4 During this pandemic, this very scenario may be
fueling our susceptibility to COVID-19, particularly in the elderly population. There is an immediate
need to reassess the poor quality of life of many people at risk and for the general population.
As such, the current situation suggests that our lives depended on every single person. Both for
exposure and wellness, the people remain at the center. If the system is failing, then we need to find
a way to make it work together to defeat the COVID-19 contagion.
In both developed and developing countries, the battle of the COVID-19 crisis is not just but the
disease interaction of the virus itself and the social determinants of health – lack of governance,
poverty, poor access to health services and facilities, telecommunications and transport together
with the break in the behaviors that support people’s well-being and good health.
In many parts of the world, including the Philippines, problems emerged such as the absence of a
public health emergency response system for making contingency plans and for coordinating the
anti-epidemic response action. The lack of adequate manpower (such as nurses and doctors with
critical care experiences) and limited resources (such as masks, personal protective equipment,
& ventilators) became evident. The current COVID-19 crises reoriented the public to use
traditional health measures such as community-based lockdowns and quarantines that have a wider
socio-economic implication. Maintaining the balance of an interconnected system became the
mandate of the governments and the cooperation of the public is expected.
Double burden of disease
The COVID-19 together with non-communicable diseases such as hypertension, cardiac disease
including cancers and other medical complications have affected people, making them casualties
of this invisible infectious disease war. Medical facilities in public hospitals are at full capacity,
necessitating additional financial and human resources for equipment, testing, service delivery and
research. Private hospitals make a significant contribution to the response but have encountered
financial burdens associated with additional infrastructure and equipment needs.
The effect of COVID-19 on women is uncertain and the distribution of disease and risk factors in
women, mode of disease transmission, its direct and indirect effects on pregnancy and maternal
and fetal outcomes, and mother’s experiences of maternity care during this time is wanting.5
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Do these increases in the COVID-19 burden of disease in an already stretched Philippine health
care system matter? The fragmented response and lack of oversight in the pre-pandemic phase
has made is more difficult to unify our public health interventions.
The COVID-19 pandemic as a disaster
This section argues the need to treat COVID-19 pandemic more aggressively as a disaster. This
proposes a socio-ecological theoretical framework that looks at the nexus of women’s healthgender-disaster to address the issues during this COVID-19 pandemic period.6

Figure 2. Adapted Socio-ecological Model of Heath, Llamas-Clark, 2015.
Source: Mude et al (2009)7 and Sallis et al (2008).8

Definitions
A disaster is defined as “a serious disruption of the functioning of a community or a society
causing widespread human, material, economic or environmental losses which exceed the ability
of the affected community or society to cope using its own resources”.9 On the other hand, an
epidemic is “an occurrence in a community of cases of an illness, a specific health-related behavior,
or other health related events, clearly more than normal expectancy”. When an outbreak of a serious
infection/ disease e.g. COVID-19 spreads globally, it is a pandemic. A pandemic then is defined
as an event whereby an organism or illness infect people quickly such that the spread from person
to person happens efficiently and in a sustained way.10
Disaster classification
A disaster can be classified as a natural or a man-made disaster. A natural disaster has these
5 subgroups:
• Geophysical (e.g. earthquake, volcanic eruption);
• Meteorological (e.g. storm);
• Hydrological (e.g. flood);
• Climatological (e.g. heatwave); and
• Biological (e.g. epidemic).
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An epidemic belongs to a biological disaster, and therefore an infectious disease epidemic such as
COVID-19 can be better managed from a disaster management perspective.
In addressing any disaster, it is important to consider the strategies and interventions to address the
issues and concerns brought about by a disaster event. Following the principles based on the Sendai
framework for disaster risk reduction,11 the WHO disaster management cycle (see Figure 3) has
four components, which include:
• mitigation (reducing risk);
• preparedness (providing training and drills);
• response (carrying out medical rescue); and
• recovery (restoring and reconstructing physical, psychological, and social health).

Figure 3. Disaster Risk Management Cycle.
Source: UN SPIDER Knowledge Portal 12

Applying this to manage a biological disaster or epidemic/pandemic properly and effectively, the
healthcare system should:
• reduce the disaster risk before it happens (mitigation);
• equip the healthcare team and public adequately before the epidemic outbreak occurs
(preparedness);
• dispatch a public health emergency response team to control and treat the infection (response);
and
• facilitate those infected patients and infected healthcare workers (HCWs) to recover physically,
psychologically and socially.
126

STRENGTHENING WOMEN’S HEALTH DURING THE COVID-19 PANDEMIC: A GENDER AND DISASTER PERSPECTIVE

The arguments presented here parallels the fact that the usual natural disaster such as an
earthquake has a potential to result in a large number of trauma patients which require trauma
management including airway management, breathing support, circulatory intervention and wound
care among others. In comparison, in an epidemic, this results in many infected patients, which
require infection control measures and medical treatment including the use of anti-microbial
drugs and even vaccines. Although the nature of the disaster and the format of management
differ, the concept and management approach are similar. In both cases, some sense of urgency in
handling health needs and priorities is required.

COVID-19 AND GENDER AND WOMEN’S HEALTH
COVID-19 and its connection to the concept of gender and women’s health is discussed in this
section. Once we untangle these direct and indirect links, we will be more aware of how to
address disparities in the way certain diseases exert an effect on health outcomes during disaster
events.13,14 Gender is defined as the characteristics of being masculine or feminine. Depending
on the context, these characteristics may include biological sex, gender roles or gender identity.

GENDER ROLES AND DIVISION OF LABOR
Gender roles and vulnerability during disasters can put people in risky health situations. Several
examples demonstrate this:
a. In an earthquake in India in 1993, more women died during the disaster because they were
inside their homes and were crushed by falling debris, while men were working in the fields.
b. During the Indian Ocean Tsunami in 2004 there were more female to male deaths because
women did not know how to swim or got their hair tangled in debris.
c. However, in a local research in Laguna, Philippines at the time of Typhoon Ondoy/Pepeng in
2009, women were proactive and moved to save one’s self and children. Their strict caring
practices post-disaster prevented children’s illness. They engaged in income-generating
activities like selling food and local domestic work, when husbands lost their jobs or migrated
for work. This shows the resilience of Filipinas.
Indeed, disasters may uncover gender-related concerns. In many instances, men are given priority
and are able to get aid and assistance more easily compared to women. The inequality between
men and women is potentially magnified in all aspects of living but in particular in access to
resources such as food and health services.
In this COVID-19 pandemic, several issues became evident:
a. Staying longer in one’s home gave a sense of lack of personal space and privacy;
b. New or existing financial problems within a household surfaced or was highlighted; and
c. Division of labor between the men and women became apparent – men were the ones going
out to buy food supplies while women were the ones caring for the family members.
The current burden of women during the pandemic is that they bear the brunt of increased care
work. Women perform three times as much unpaid work at home (compared to men) like taking care
of domestic chores and nursing sick family members, thus, being exposed and also getting sick.15
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Maintenance of sanitation and hygiene including psychosocial support to the household is mostly
a woman’s business. The extra burden caused by the closure of schools and nurseries also falls
largely on women. The diversion of resources from routine health services has a major impact
also on essential sexual and reproductive health services, such as pre- and post-natal care, abortion
services and the availability of contraceptives.
Partly due to the effect of COVID-19 and the disruption of the women’s health services, we may
see some future evidence of an increase in maternal morbidity and mortality.
Women also make up around 70% of the health and social sector workforce globally, rendering them
exposed to the virus as they tackle the pandemic on the frontlines. There has also been a lack of
attention to female health workers’ specific needs beyond personal protective equipment. There must
be a clear direction on how to take care of our front liners, especially women health care workers.

MOVING FORWARD: WHAT CAN WE DO?
As the COVID-19 pandemic is having potentially catastrophic secondary impacts on the health
of women and girls around the world, we have to involve a new breed of translational doctors
who are advocates who can bridge the basic sciences and clinics to generate research that will be
useful for women’s programs and policies. We need doctors and health care workers of the future.
Women frontline workers must be included in local and national policy and decision-making bodies
centered on disease surveillance, detection and prevention. Essential sexual and reproductive health
services must be maintained.
More importantly, as this is a new disease, we need to learn from past outbreaks. The West Africa
Ebola outbreak taught us that the biggest threat to women’s and girls’ lives was not the Ebola virus
itself, but the shutdown of routine health services and people’s fear of going to health facilities
where they could get infected. Thousands more lives were lost when safe delivery, neonatal, and
family planning services became inaccessible due to the outbreak.16
We can therefore carefully map out how we will resume services in our health facilities as we make
calculated decisions based on risks and benefits. Decisions made at every level of the response to the
pandemic are resulting in women being further cut off from sexual and reproductive health services,
threatening sharp rises in maternal and neonatal mortality and women’s and reproductive health
immediate health concerns. Women and girls during this pandemic will be denied care outright or
face dangerous delays getting the services they need. The diversion in resources from routine health
services has a major impact also on essential sexual and reproductive health services which may in
turn translate to increased maternal morbidity and mortality due to COVID-19.5,17 Some of these
services are in the pre- and post-natal care, abortion services and the availability of contraceptives.
The impacts of misguided policies and barriers to including women’s health care are especially
severe in places with weak or overburdened health systems. This has been articulated even in Metro
Manila and nearby provincial hospitals by colleagues saying there is a lack of an institutionalized
coordinated maternity care referral system. A gender-sensitive disaster management Whole of
Society approach is needed to deal with the complex processes within, keeping women and the
surrounding environment healthy.
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Figure 4. Gender in Disaster Management.
Source: https://www.mdpi.com/ijerph/ijerph-12-05758/article_deploy/html/images/ijerph-12-05758-g003-1024.png

CONCLUSION
In conclusion, this chapter presents the current state of the pandemic’s burden globally and
nationally. Global and local health authorities are battling to prevent the COVID-19 pandemic
from having severe consequences. However, the policymakers need to involve women to advocate
for women’s and reproductive health such as the Philippine Obstetrical and Gynecological Society
(POGS, Inc). The health professional organizations need to advocate for the needs of women
who will be shortchanged during times of calamities and public health emergencies such as this
pandemic. Women and girls with less access to sexual and reproductive health (SRH) at a time
when they need these services most can challenge the health system. It has been argued that there
is an urgency to use a disaster management approach to better handle this pandemic with gender
sensitivity. One of the ways to do this is if women frontline workers and health organizations
step up and become included in local and national policy and decision-making on matters that
advocate for specific needs of women and the public. A consistent collection, analysis and use of
sex-disaggregated data ensures that women, particularly the marginalized become visible.
There are great strides to be won if we take appropriate measures collectively. There is
an immense capacity of women to be agents of change in a biological disaster such as the
COVID-19 pandemic.
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Chapter 16

CONCEPTS FOR THE FUTURE DOCTOR:
GENOMICS, METABOLOMICS,
EPIGENETICS AND CELLOMICS
Rebecca B. Singson, MD

INTRODUCTION
It takes a cataclysmic pandemic to be a driver of change. More than ever, because of COVID,
doctors are challenged to transcend their current skills and place greater focus on supporting
meaningful prevention, shared decision making and shared responsibility with the patient in the
very core of our practice. Because we have to minimize face-to-face consults, we have to rely
on our patients to be giving us their vital signs and rely more heavily on them to perform selfmonitoring. With this new normal comes new demands from health care workers. We have to
become more technologically savvy and changing medical and social perspectives will force us into
more holistic approach to medicine. This development will prompt a shift towards us specialists
taking health promotion and social accountability, which means we are going back to our broad
generalist knowledge base, which we should never have abandoned in the first place.
The Doctor of the Future will need to move towards the causative factors of disease to studies
of molecular pathogenesis. Molecular medicine takes into account the molecular alterations
happening when the body responds to environmental insults that lead to a pathology. Doctors need
to veer from being illness doctors to evolve into wellness or vitality doctors.

OBJECTIVE
The objective of this article is to discuss certain concepts related to the following – Genomics,
Metabolomics, Epigenetics and Cellomics – that can enable the Doctor of the Future to enhance
purposeful prevention of diseases among patients during COVID times.

CONCEPTS FOR THE FUTURE DOCTOR
Genomics
Genomics is the branch of molecular biology concerned with the structure, function, evolution,
and mapping of genomes. Genomes pertain to the complete set of DNA of the organism. A noninvasive prenatal test (NIPT) when requested, to determine chromosomal defects in the fetus,
involves genomics. Because approximately 11 to 13.4 percent of the cell-free DNA in maternal
blood is of fetal origin, it is possible to isolate these fetal cells and determine genetic abnormalities
in the fetus. It is, thus, possible to determine the fetal sex, Downs Syndrome, Trisomy 13, 18,
Congenital Adrenal hyperplasia, autosomal dominant and recessive single gene disorders like
thalassemia and cystic fibrosis, etc.
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Figure 1. Non-invasive Prenatal Testing Can Determine Genetic Defects in the Fetus.1
Metabolomics
Metabolomics is the study of small molecules, known as metabolites, that are present within cells,
tissues or organisms and their biochemical activity and status.2
Folic acid is the synthetic form of folate, (Figure 1) a water-soluble B vitamin given to pregnant
women to prevent neural tube defects,3 congenital heart disease3 and cleft lip and palate.5
Methylenetetrahydrofolate reductase (MTHFR; EC 1.5.1.20) plays a central role in folate and
homocysteine metabolism by catalyzing the conversion of 5,10-methylenetetrahydrofolate to
5-methyltetrahydrofolate, which is, in turn, is combined with homocysteine.6 By acquiring this
methyl group from 5methyl tetrahydrofolate, it now forms methionine in the liver, which is in
turn converted to S-adenosylmethionine (SAMe). Consequently, it enters the detox pathway
responsible for toxin removal, estrogen detoxification and creatine synthesis. DNA methylation
can determine one’s ability to develop to fatty liver that can progress to hepatocellular carcinoma,7
other types of cancer like colorectal and breast cancer, atherosclerosis, nervous disorders, and
cardiovascular diseases.
It has been determined that 44% of Asians have this MTFHR gene defect. In the Spanish
population, the defect has been found in 48% and among the Chinese, as high as 67%.8 Studies
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Figure 2. Metabolism of Folic Acid.
after 1998 in the United States have indicated that unmetabolized folic acid is present in the blood
of most individuals – including children – sometimes at ‘supraphysiologic’ levels9 which could
result from the absence of the gene. This therefore implies that that it would be more beneficial to
be giving patients methylfolate or tetrahydrofolate in order to bypass the methytetrahydrofolate
reductase gene.
Epigenetics
Epigenetics literally means “above” or “on top of” genetics. It refers to external modifications to
DNA that turn genes “on” or “off.” These modifications do not change the DNA sequence, but
instead, affect how cells “read” genes.10 For brevity, focus will be made on how food functions
as an ‘epigenetic’ factor in the regulation of gene expression that can lead to cancer, metabolic
syndrome, obesity and diabetes. Physicians have a personal and social responsibility for the
future health of the human populations as well as to the individual or governmental stewardship
of the food environment. Therefore, whether he/she likes it or not, doctors are involved in the
molecular politics of eating.
Epigenetics is a branch of science that studies the way in which food affects patterns of gene
regulation. It is a staunchly molecular science focused on how the molecules in food interact, via
metabolic systems, with the molecules that attach to DNA and control levels of gene expression in
the body. The basic dispute is that particularly early in life, in utero, in early postnatal life and in
adolescence, the body goes through periods of plasticity and openness to the environment. In these
times, food is one set of signals about the state of the world the body will grow up to occupy.11
There is no mutation involved, no change in genetic sequence, but an alteration in the potential of
genes to be expressed in the body as protein products. In other words, food is information to the
genes, and can, therefore, turn on or turn off certain genes in the body depending on what the
person eats. The micronutrients and macronutrients comprising the diet, change the activity of
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enzymes that add methyl groups to DNA. If a mother has persistent hyperemesis gravidarum that
could restrict fetal nutrition and birth size, their daughters, once these infants reach adulthood,
these individuals will disproportionately suffer from diabetes, obesity and high blood pressure as
a result of this compromise in utero.12 Paradoxically, the increased risk of obesity in adulthood
apparently happens to a baby at both ends of the birth weight spectrum. Under- and overnutrition in
pregnancy and lactation lend increasing support to the developmental origins of obesity.13
Natural vs Synthetic Diets
In one of the experiments described above, newborn mice were weaned and then fed three
contrasting diets: a natural diet, a synthetic diet that had been depleted of methyl donors and then
supplemented further, and a synthetic diet completely deficient in methyl donors. The natural
diet and the supplemented synthetic diet were the controls. The supplemented synthetic diet is
supposed to be the synthetic copy of the natural diet, built artificially by the researcher from
food’s basic building blocks with specified contents. The deficient diet was hypothesized to result
in less methylation, whereas the two methyl-sufficient diets would not. Unexpectedly, it turned
out that the two synthetic diets both resulted in lowered methylation. This anti-intuitive result
suddenly brought to light the disadvantage of synthetic diets. For the first time, the investigators
were asked what exactly was in the synthetic diet – to read the label, as it were. It turned out that the
synthetic diets differed from the natural ones in fiber and sugar content; and to make them palatable
to the mice, the higher sugar content was added. The synthetic control diet used was previously
thought to be an adequate substitute for a natural ingredient diet, infant formulas are essentially
semi-synthetic substitutes for human milk. It is, therefore, possible that persistent differences
observed between formula-fed and human milk-fed individuals are the result of epigenetic
alterations induced by subtle nutritional differences between human milk and infant formula.14
Microbiota
One of the most basic things the Future Doctor needs to grasp is the concept of the microbiota.
During vaginal delivery, the contact with the maternal vaginal and intestinal flora is an important
source for the start of the infant’s colonization. Infants born by caesarean section or receiving
antibiotics are at increased risk of developing metabolic, inflammatory and immunological
diseases, potentially due to disruption of normal gut microbiota at a critical developmental
time window.15 Atopic diseases appear more often in infants after cesarean delivery than after
vaginal delivery.16-19
Research has shown that probiotics can correct unwanted changes in microbiota composition and
function post-cesarean section as long as the baby is partially or fully breastfed. Probiotics are
defined as ‘live organisms which, when consumed in adequate amounts as part of food, confer a
health benefit on the host’. Among the most commonly used and extensively studied probiotics
in humans and animals are: Lactobacillus, Bifidobacterium, and Saccharomyces.20
An association has been established between the gut microbiota and obesity, autoimmune disease
and mental illness like depression, anxiety disorder, bipolar and schizophrenia. Therefore, it
is vital to replenish the good bacteria with probiotics to patients subjected to antibiotics or
antifungals. One key message is that caring for the future generation means that babies must be
delivered, whenever possible, by normal birth to minimize risking long-term health issues by
effecting early bacterial colonization from the mother’s birth canal.
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Stem Cellomics
The Future Doctor needs to foresee the direction of future treatments. Therefore, stem cell therapy
is the future option. Cord blood collection has become common practice to bank hematopoeitic
stem cells. Within the cord blood, there is another type of cell called mesenchymal stem cells
(MSCs), isolated from different sources that can differentiate into other types of cells including
bone cells, cartilage, muscle cells, neural cells, skin cells, corneal cells. In humans, the most
common sources include: bone marrow, fat (adipose tissue) and umbilical cord tissue (Wharton’s
Jelly). (Figure 3) The bone marrow is the most widely used source but the invasive nature of
bone marrow aspiration ethically limits its accessibility. The collection of MSC-like cells from
the umbilical cord, which are tissues that are considered medical waste, is easier when done after
birth and muchless expensive than collecting MSCs from a bone marrow aspirate. During the
collection of these tissues, there is no health impact on either the mother or the newborn. These
cells may be stored frozen and then thawed to provide stem cells for therapeutic use decades after
cryogenic storage.
There are many conditions potentially treatable by mesenchymal stem cells. The utility of stem
cells has been studied in six patients in Medical City who were suffering from the acute coronavirus
disease 2019 (COVID-19) who were cured through the stem cell technology using blood from
preserved umbilical cords. The stem cell experiment was made on seven patients with severe
COVID-19 pneumonia with impending cytokine storm and the 6 survived.21

Figure 3. Stem Cells found in Cord Tissue.22
Functions of Stem Cells
The functions of mesenchymal stem cells mentioned below might explain the mechanism of
action on ARDS induced by COVID-19 infection:
1. facilitate the phagocytosis and alternative activation of alveolar macrophage, by releasing
keratinocyte growth factor, prostaglandin E2, granulocyte-macrophage colony-stimulating
factor, and IL-6 and IL-13.
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2. alter the cytokine secretion profile of dendritic cell subsets
3. decrease the release of interferon γ from natural killer cells
4. suppress the proliferation of T cells and change the cytokine secretion profile of T cell
subsets via a decrease the release of interferon γ from natural killer cells. IL-10, transforming
growth factor β, and tryptophan catabolizing enzyme indoleamine 2,3-dioxygenase secreted
from them23
5. enhance restoration of capillary barrier24
6. inhibit bacterial growth25
7. restore alveolar ATP26

Figure 4. Proposed function of mesenchymal stem cells.
Acute Respiratory Distress Syndrome (ARDS)
Because mesenchymal stem cells have immunomodulatory and regenerative properties, a significant population of cells accumulates in the lung, reclaims the pulmonary microenvironment,
prevents pulmonary fibrosis, and cures lung dysfunction.27 MSCs can therefore cure the patients
with severe refractory ARDS,28 who failed to improve after both standard life support measures
including mechanical ventilation and extracorporeal membrane oxygenation (ECMO) have been
used. This validates the therapeutic benefit of MSC transfusion for severe or critical COVID-19
patients with ALI/ARDS.29
Congenital Disease – Osteogenesis Imperfecta
Many congenital diseases manifest early and thus, prenatal diagnosis is often possible as early
as 10‐12 weeks of gestation. Research reveals that damage continues to progress with advancing
gestational age so immediate initiation of treatment is recommended to improve pathology or to
prevent it from even occurring in the first place. Perinatal survival might be improved if the fetal
situation can be improved at birth. It may also allow for better development of immune tolerance
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toward the donor cells in case postnatal booster treatments are needed. Osteogenesis imperfecta
is one of the conditions that can be benefited by early treatment during fetal life compared to
postnatally. This can result in reducing the risk of additional fractures and bowing of long bones
before birth, improvement in intrauterine growth, and earlier engraftment consequently increasing
the effect of the transplanted cells. Furthermore, during fetal life, because of the circulatory shunts
are still present, there are better physiological conditions for systemic distribution of the infused
cells. When the donor cells are administered into the umbilical vein of the fetus, the cells will
bypass the pulmonary circulation via two fetal shunts, the ductus arteriosus and the foramen ovale.
This ensures that the donor cells go directly into the systemic circulation and widely into the
peripheral organs. In contrast, if the mesenchymal cells are administered after birth, it will have
to be done via a peripheral vein, with many cells becoming trapped in the microcirculation of
the lungs,30-34 resulting in fewer cells reaching the systemic circulation. Other benefits of prenatal
treatment include a better psychosocial situation for the mother and father from the birth of a child
who has already been treated, and possibly an improved parent and family quality of life.
Cartilage Repair In Osteoarthritis
Because MSCs improve the local microenvironmental, immune-regulation and anti-inflammatory
biological activities, the local intra-articular injection of MSCs has been reported to promote the
regeneration and repair of cartilage tissue and alleviate the degeneration caused by osteoarthritis.
Twenty-nine subjects (57 knees), showed significant improvement in osteoarthritis. Maximum
results were achieved in 6 months.35

Figure 5. Stem Cell therapy in osteoarthritis.36
Myocardial Infarction
After a myocardial infarction, myocardial cells die and lose their function. Furthermore, fibrosis of
the infarcted heart causes remodeling of the ventricles, which results in further heart failure. It has
been found that MSCs can migrate to infarcted myocardial tissue, reduce the inflammatory response,
reduce fibrosis, promote formation of new blood vessels, and differentiate into cardiomyocyte-like
cells, thereby contributing to the repair of infarcted myocardium.37-38

137

CONCEPTS FOR THE FUTURE DOCTOR: GENOMICS, METABOLOMICS, EPIGENETICS AND CELLOMICS

Figure 6. Stem cell therapy in myocardial infact.39
Crohn’s Disease
Crohn’s is an Inflammatory Bowel Disease (IBD) that typically affects the terminal ileum (outer
ends of the intestines) causing digestive issues such as pain, discomfort, and irregular bowel
movements. Since mesenchymal stem cells have anti-inflammatory properties, they have been
found to have the potential for alleviating the negative symptoms associated with Crohn’s Disease.40

Figure 7. Stem Cell therapy in Crohn’s Disease.41
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Systemic Lupus Erythematosus
Because of the immunosuppressive effects of mesenchymal stem cells they are considered as a
new therapeutic paradigm for autoimmune diseases.42
In a trial conducted among 16 patients to assess the efficacy and safety of umbilical cord
MSCs in patients with severe and treatment-refractory systemic lupus erythematosus (SLE), a
significant reduction in disease activity was achieved in all patients. The patients have not been
demonstrated to show any recurrence to date and no treatment-related deaths were recorded either.43
In a 4 year follow-up of 87 patients treated with mesenchymal stem cell therapy refractory to
standard treatment or had life threatening visceral involvement, MSC therapy showed no
transplantation-related adverse events and demonstrated improvement in organ dysfunction and
clinical remission.44
Liver Cirrhosis
MSCs have the ability to differentiate into hepatocytes and also to induce immunomodulatory and
anti-inflammatory responses.45,46 After a surgical resection of the liver, MSCs have demonstrated
the ability to stimulate liver regeneration, mainly by promoting proliferation of the hepatocyte
since they secrete growth factors after liver injury and hepatic failure.
As humans age, the aging of stem cells in human tissues is a major cause of the decline in
tissue regeneration capacity. Stem cell therapy can delay the aging process and treat agerelated diseases.47 Therefore, the elderly’s ability to regenerate and repair can be improved by
application of advance stem cell technology.

CONCLUSION
In summary, the Future Doctor must recognize these paradigm shifts in medical practice. He/
she must be willing to accept the challenge to keep learning and upskilling and staying abreast
with the times. A few concepts relating to Genomics, Metabolomics, Epigenetics and Cellomics
were discussed that will equip Future Doctor to assist their patients on disease prevention,
management and anti-aging and cell regeneration.
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Chapter 17

COVID-19 PANDEMIC: PUBLIC HEALTH
EMERGENCY – THE LGU EXPERIENCE
Christia S. Padolina, MD

INTRODUCTION
The novel coronavirus was first detected in December last year in Wuhan, China and has now
reached right around the world. The virus has been named SARS-CoV-2 and the disease it causes
is called COVID-19. The World Health Organization has declared COVID-19 a pandemic.
The Philippines’ first Novel Corona Virus case was reported on January 30, 2020. It was also then
that Research Institute of Tropical Medicine (RITM) started their RTPCR testing. On February
1, it reported its second novel coronavirus case and also its first mortality. The first three cases
recorded were all with confirmed travel history to Wuhan City in China.
As the threat of COVID-19 loomed, local government units (LGUs) were tasked by Malacañang
(national government) to implement urgent measures and utilize resources to contain the
effects and impact of the new coronavirus.
On March 8, President Rodrigo Duterte declared a state of public health emergency throughout
the country after the first local transmission of the new coronavirus disease was confirmed by
the Department of Health (DOH). Under Proclamation No. 922, all government agencies
and LGUs were ordered to “render full assistance and cooperation and mobilize the necessary
measures in a timely manner to curtail and eliminate the COVID-19 threat.”
The immediate need was to capacitate the local government as they are the first responders to
the crisis.

OBJECTIVES
The objectives of this chapter are to:
1. present the evolving data and adaptation of the local government units as front liners by
adopting the PDITR (Prevent, Detect, Isolate, Treat, and Reintegrate) Strategies against the
COVID-19 pandemic;
2. present the resiliency of the communities as they adapt to the challenges of the pandemic and
the Navotas City Experience; and
3. highlight the vital role of women empowerment in the struggle against COVID-19 pandemic.
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SITUATION OVERVIEW
The first local transmission in the country, the fifth case positive for the disease, was confirmed
by the Department of Health (DOH) on March 7, 2020, prompting health officials to raise the
COVID-19 alert level to Code Red Sub-Level 1. The President formally declared a nationwide
public health emergency by issuing Proclamation No.022 on March 2, 2020. This called for Filipinos
to practice social distancing and to postpone mass gatherings and unnecessary travel, along with
the usual proper hand hygiene and cough etiquette to prevent further community transmission.
On March 13, 2020, the highest level of COVID-19 Alert system was declared: Code Red SubLevel 2 imposed a ‘community quarantine’ over the National Capital Region (NCR) until April
14. The enhanced community quarantine (ECQ) imposed stringent social distancing measures
over Luzon. This included suspension of classes, prohibition of mass gatherings, home quarantine
except for basic necessities, restriction of travel and transport and imposition of curfew.
With Executive Order No. 168, the National Disaster Risk Reduction and Management Council
(NDRRMC) activated the Inter-Agency Task Force on Emerging Infectious Diseases (IATF-EID)
led by the Department of Health (DOH). This advisory body functions to advise the President
on all matters pertinent to the prevention, management and implementation of necessary actions
against COVID-19. Malacañang also announced the National Action Plan.
With the declaration of a State of
National Emergency throughout the
Philippines, this allowed the national
government and the LGUs to utilize
funds. This was referred to as the
“Bayanihan To Heal as One” Act into
a law (RA No. 11469), providing the
President with emergency powers to
further strengthen the government’s
response against COVID-19.

BODY DISCUSSION
Clinical /Medical Health Response
In order to address the crisis, the National Economic and Development Authority emphasized the
importance of implementing a whole-of-government and whole-of-society approach to protect
the health and well-being of Filipinos. This imposed a lot of responsibility on the LGUs to carry
out clinical-medical health response, public health response and augmentation of health systems.
One such LGU is the City of Navotas.
Navotas City is in the northwest portion of Metro Manila with a population of 250,000. It is an
urbanized city. It is also the most congested city in NCR with 1,069 hectares, with 11,846 depressed
families equivalent to 20% of the population. It is referred to as the fishing capital. Wide-spread
community transmission is most likely to occur among mobile communities, people living in poor,
densely-populated urban settings and any community with inadequate access to proper hygiene
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supplies. And with constrained hygiene and sanitation practices and nutrition services, the City
of Navotas perfectly fits this picture. We have a massive fishport and we have housing facilities
that are very congested.
Of all the LGUs in NCR, the city of Navotas was the last to have reported its first case on March
30, 2020. The cases however steadily increased and by the last week of July and August we peaked
to almost a thousand active cases in a 2-week period.

The City of Navotas Healthcare System was in crisis. With delayed nationwide coordination,
logistical constraints and capability limits weighed heavily on our COVID-19 response plans. How
did the public health system of Navotas reinvent itself to mount a sturdy COVID-19 response?
Before the crisis
The Navotas City Hospital (NavCH) is a 50-bed departmentalized primary hospital. It is the lone
hospital in Navotas that serves a 250,000 densely-populated city together with eleven (11) health
centers and one lying-in. The hospital was inaugurated in 2015 to cater to the health needs of their
community. It was working to be self-sufficient so that they will limit the number of referrals
outside to the neighboring cities. The NavCH enrolled in the Institute of Solidarity in Asia (ISA)
Performance Governance System in 2017 for capacity building to address the limitations of
its services. Through this, the NavCH crafted a plan to become ‘the pioneer in an IT-Enabled,
holistic community linked secondary healthcare hospital in CAMANAVA by 2022’.
Now more than ever a functioning unified healthcare system has to mobilized fast. The functions
and services of the hospital and city health department were unified to address the COVID-19
pandemic. We needed to flatten the curve: reduce the number of active cases, increase recovery,
reduce death and mitigate the social and economic impacts.
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Spurring into action
The City of Navotas was the last LGU to report
its first confirmed case. The numbers however
steady increased and by July and August, cases
were skyrocketing. It did not take long, however,
for the city of Navotas to spur into action. As
one unified public health system, restructuring of
functions and reengineering enhancements were
done to initially address the COVID-19 crisis
including immediate coordination with DOH for
referral of critical care patients.
The greatest challenge in our response was to consolidate the public health system. Uniquely, the
Chief Health Officer (CHO) of the Navotas Health Department (NHD) and the Medical Director
of the NavCH was one and the same so orchestrating this move was not difficult. The work was
divided into Covid concerns, non-Covid services and support staff in order to streamline people
and functionalities.
We reorganized our medical reaction teams to ensure that we did not close down the hospital and
health centers due to cross-transmission of COVID-19. We ensured that our staff were adequately
protected and provided for with personal protection equipment (PPE), etc. In the early part of the
COVID-19 pandemic, everyone were scrambling for supplies, especially PPEs. We got a boost
from our TESDA women trainees who sewed thousands of washable PPEs for the use of the
frontliners. Donations were also pouring in from private individuals and organizations.
Another factor that played a crucial role in this pandemic response strategy was communication
and information, through which they were able to address the fears and concerns of the staff
and the harsh stigma toward the healthcare workers who were received unpleasantly in their
own communities.
Another factor that supported the response was the Multisectoral Governance Council (MSGC).
Part of the performance governance program elements, the MSGC is typically composed of
external stakeholders who commit to the attainment of the LGU’s goals. During the pandemic, the
MSGC (chaired by city planner Engr. Rufino Serrano and supervised by city mayor Toby Tiangco)
proved to be highly effective in orchestrating collective action through nightly coordinated meetings
with barangay chairmen and heads of the department of both local and national offices and the
private sector. It was very important to have strong collaboration during trying times like this.
PDITR Strategy
Most importantly, we adapted the Prevent-Detect-Isolate-Treat- Recover (PDITR) strategy as
recommended by DOH.
PREVENT
Various issuances in the form of ordinances and local executive orders were made to ensure that
all aspects of the prevention strategy were carried out, including on the wearing of masks (and
later on use of face shields) with maintaining physical distancing and washing of hands using
soap and water or hand sanitizers.
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Task forces were created by city mayors in February to promote awareness of the coronavirus, in
response to a directive of the Department of Interior and Local Government (DILG). These task
forces were headed by the City Health Officers (CHOs).
Enhancement of information campaigns were made via social media platforms and the old
reliable public address system through the traditional ‘trompa’. The office of public information
was in charge of developing and cascading concepts developed by the CHO to the community.
These addressed issues on promotion of practice of proper hygiene, enforcement of physical
distancing and protection of the vulnerable especially the elderly and the pregnant.
DETECT (test)
Like many other LGUs, Navotas City does not have a RTPCR lab. But we needed to do massive
testing fast otherwise we would not have been able to isolate the suspected COVID-19 cases. Mass
testing is one of the cornerstones of good practice. But how could we do that if the testing facility
was not available? RITM was overloaded with requests for testing and it took more than a week
to get the results. The breakthrough came when MMDA offered testing to various sites. Buses
picked up individuals from the community and brought them to Palacio de Manila. From just 20
tests per day we increased our capacity to almost 1500 tests per day.
Priority for testing included the healthcare workers and front-liners, including barangay officials
and Barangay Health Emergency Response Teams (BHERTS), Barangay Health Workers (BHW),
all patients who were consulting at NavCH especially hemodialysis patients, the elderly and the
pregnant. Non-medical frontliners were also prioritized.
The best practice developed in the city was to have our own version of lockdown swabbing in
our sports Complex. We set up an offsite swabbing facility similar to the Palacio wherein we had
20-30 encoders and thirty swabbers. Red Cross augmented our staff and provided us with test kits
and waived processing fees. We were able to accomplish more tests compared to the previous
practice of going through the community and doing the tests house to house.
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We ensure that the vulnerable population gets tested in the first hour, close contacts tested in separate
hours from walk-ins. While the individuals are waiting for the results they already fill out the
contact tracing forms. This enables us to immediately access the data if that particular individual
turns out to be positive. This practice immediately took off, and in no time the other LGUs were
benchmarking our practice.
The target of testing then was five (5%) of the total population. To date the city has tested fifteen
(15%) of its population. Currently the city is working to have their own RTPCR laboratory
testing facility.

Early on our police officers took seminars on contact tracing following the example set in Baguio
by Mayor Magalong. A nerve center was established in city hall and aggressive case finding
was done in coordination with the BHERTs. In the beginning this was done manually until our
Information and Communication Technology (ICT) unit developed our own encoding system.
To date we have 250 contact tracers working in two shifts. Our objective is to create a database with
linking map to ensure relentless tracking of contacts of index patients. Our ratio is now 1:5 index
case to close contacts ratio.
The city also offers FREE mass testing to people even if they are not resident of city. This will
ensure that we are able to screen asymptomatic individuals that belong to sectoral groups like
pedicab and jeepney drivers, ambulant vendors, factory workers, fishport workers and city hall
employees working in Navotas but residing elsewhere.
ISOLATE
To show genuine concern for the hospital and health personnel, a housing facility was provided.
This ensured that the families of the health workers were also protected as they may potentially
bring home the virus.

148

COVID-19 PANDEMIC: PUBLIC HEALTH EMERGENCY – THE LGU EXPERIENCE

The city does not have hotels like other LGUs that could be used as Community Isolation Facility
(CIF). We converted one of the school buildings to be used for an isolation facility. The Quarantine/
Isolation bed target is 1 bed:2500 population. To date the city of Navotas has three (3) facilities with
a total of 450 beds for a ratio of 1 bed:500 population.
The best practice of the city on isolating confirmed cases however lies in bringing cases to
national isolation facility. In July and August there were a lot of hotels commissioned by the
national government to isolate the positive cases but there were no takers. The positive cases
from the community refused to be placed there citing that it was far from their families. The city
reached out to the community and assured them that the patients will be ‘pampered’ in facilities
with free wifi, and adequate board and lodging. The families left behind would also be provided
with food for the whole duration of stay in the CIF. Navotas was the only LGU that took advantage
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of this practice. Confirmed cases were being transferred as far as Clark Pampanga. We had an
extraction team. The patients were also brought back at their residences once recovered.
The main essence of utilizing the national isolation facilities is to discourage and limit home
quarantine as this can potentially infect a greater number of people with the least expense to the
city. Again, this was used as best practice in the rounds made by IATF to various LGUs. To date it
has catered to almost 3000 admissions to the local and national isolation facilities.
TREAT
As the healthcare system became overburdened with patients coming in, the Navotas City Hospital
could not turn away patients and yet they also could not transfer the patients as ICUs of other
various hospitals were full. We had to rely on friends and colleagues from other tertiary public
hospitals to facilitate transfers. The One Hospital Command Center was a welcome relief in our
referrals. The preexisting service delivery network (SDN) with Tondo Medical Center was also a
big help.
Construction for a new wing to increase the total bed capacity to 100 has resumed. It will include
and ICU section and an enhanced Covid ward in preparation for any resurgence of COVID-19 cases.
REINTEGRATION
The reintegration of the patients to the community remains of utmost importance. Patients need to
have fully recovered to prevent potential spread of the virus and causing fear and discrimination.
By the third week of August our number of confirmed cases started to go down. From a high
positivity rate of 40%, this came down to a 3% positivity rate by mid-September and has been
sustained for almost a month.
The challenge now is to sustain the low number of cases by ensuring that minimum health standards
have been ingrained in the community. There should also be awareness there is always a possibility
of reinfection and a second surge. Slowly also there should be social healing and economic recovery.
The daily meeting with the department heads and the city department heads as presided by
the mayor was crucial in forging relationships and stronger linkages in the action being taken.
Likewise regular engagement with the private business sector was important not only for donations
but also to ensure a safe return for the usual business enterprises.
We have successfully transitioned city lockdowns to granular lockdown. In this way we were able
to move forward with daily social and economic activities and still ensure that we quarantine.
Other best practices include police visibility and PNP personnel who apprehend people not
complying with the minimum health standards like wearing of face masks and face shields.
Uniquely we also undertake health education information and motivation campaigns, including a
Facebook Live program with the mayor. One segment involves providing health tips by the CHO.
The community can also text the mayor to inform us of confirmed cases who are not disclosing
the results or close contacts who did not voluntarily subject themselves to swab tests.
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With the pandemic seemingly here to stay, the NavCH and NHD has now moved to readjust
hospital operations and realign budget. The public health system has also embraced the ‘new
normal’ by embarking on E-konsulta and telemedicine adhering to the protocols and guidelines set
by governing academic bodies, so as not to disrupt the regular services.‘Katok’ (door-knocking)
system to each household in the provision of maintenance medications for hypertension and
diabetes mellitus was also implemented.
More than ever the difficulty imposed by COVID-19 on an ill prepared community resulted in
disruption of the healthcare system. It has struck to the very core of our well-being. The sociocultural ramifications go beyond the fiber of each individual and challenges the whole family
and deep-rooted traditions and culture.
The city has showcased the special care provided to women which resulted in inspiring them
to address various issues despite the pandemic. Maternal and child healthcare were prioritized.
All lactating mothers were given individual rooms so that breastfeeding can be continued in the
isolation facilities. Pregnant patients were provided with RTPCR tests closest to term. Services
on Intimate Partner Violence was promoted. Access to family planning services was continued
and LARC were provided for the next 6 to 10 months. Immunization was continued using the test
booths as a barrier.
We have readjusted and recalibrated structural and functional changes in the public health system
to address the updated guidelines for Covid response. The units and the departments are coming
up with new clinical pathways to incorporate Covid response so that when the patents come in,
proper triaging is done. Application of telemedicine is being undertaken. The focus is on prevention
to reduce the vulnerability for everyone including both patients and health care workers.
Reinvention indeed seems to be the next move for NavCH and NHD. Though some projects
were delayed, priorities have been modified and realigned to make the goals fully responsive and
relevant as the protocols seek to include infectious diseases in targeted specialties.
In all these undertakings, good governance remains in the driver’s seat for Navotas City allowing
it to navigate forward to rebuild the strength of the health sector.

CONCLUSION AND RECOMMENDATION
The world is facing a global crisis unlike any since World War II, one that is spreading human
suffering, infecting the global economy and upending people’s lives. This is a moment that demands
coordinated and decisive and innovative action from all parts of the society.
Coordinated ways are needed to support the government led response efforts to this crisis as it
continues to unfold.
The COVID-19 Response Plan is primarily focusing on the health system support interventions.
And it will need regular updating to match the unique and evolving nature of this crisis, one which
is expected to have a disproportionate impact on the poorest and most marginalized communities
and further exacerbate pre-COVID-19 social inequalities.
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The pandemic is already having a significant disruptive impact on the economy and will definitely
have a negative impact growth well beyond 2020. Aside from this economic slowdown, the
COVID-19 pandemic will continue to limit access to livelihood and basic social services such as
education, health service, food and nutrition, water and sanitation and information, communication
and transport.
Any crisis often offers more opportunities than challenges, and the COVID-19 pandemic is no
exception to the rule.
Since its emergence in China less than a year ago, the virus has affected every aspect of our lives:
the way we interact, interpret data, provide services, learn and teach, as well as compromise with
the deep rotted values such as the right to privacy. The pandemic has also affected public health and
clinical research to a great extent. Many of those changes will stay with us beyond the pandemic.
How society and its attitude toward medicine will look like 5 years from now is the first question
that needs to be addressed.
Investment on digital governance and infrastructure development will play a major role in
providing timely, relevant delivery of public health services. Public and community engagement
will play an essential role as we migrate to implement the universal health law. A risk based
prioritization framework is a crucial first step. Public officials need to assume governance
accountability and transparency.
But our LGUs will be the primary implementors of our future COVID-19 response and this will
need to be supported by all sectors of government and with adequate financial and human resources
such as technical expertise and organizational support.

REFERENCES
1. DOH DM 2020-0381Interim Guidelines on the COVID-19 Disease Severity and Management
2. DOH DM 2020-0343 Request for Submission of Hospital Strategies from Private, Local
Government Unit (LGU) and other Government Hospitals
3. DOH DM 2020- 0439 Omnibus Interim Guidelines on Prevention, Detection, Isolation,
Treatment and Reintegration Strategies for COVID-19
4. DOH DM 2020-0171 Interim Guidelines on Surge Capacity Management Facilites during the
COVID-19 Pandemic
5. Regional Task Force COVID -19 NCR Resolution No. 16 Series of 2020 July 14, 2020
Approving the Request fo the Metro Manila Mayors and the MMDA in the Use of Schools
as Quarantine/ Isolation Facilities until 31 July 2020 Amending for this purpose RTF NCR
COVID-19 Resolution No. 14
6. DILG Circular 16 June 2020 Operational Guidelines on the application of the Zoning
Containment Strategy in the Localization of the National Action Plan Against COVID-19
Response
7. WHO Interim Guidance 27 May 2020 Clinical Management of COVID-19
8. WHO Interim Guidance 19 March 2020 Operational Considerations for case management of
COVID-19 in health facility and community

152

Chapter 18

MOVING FORWARD:
SUMMARY AND CONCLUSION
Erlidia F. Llamas-Clark, MD, MPH, PhD

This book is a product of an extreme event, the COVID-19 pandemic, which needs to be treated
as infectious disease disaster. Living through the pandemic presents a threat to our lives but is
also an opportunity to discover not only our weakness but harness our collective strengths. In our
country and around the world, COVID-19 is the biggest immediate existential challenge of our
time and the health sector has faced this challenge with forebearance and resilience. The health
profession, through its medical frontliners, has been put in the media spotlight. Thankfully, the
public is recognizing health workers’ bravery and heroism. This heavy burden placed us in a
situation where we need to reflect on the values we hold as a profession.
When there was a gap in the involvement of health professional organizations within the climate
change/disaster and health discourse, the POGS Adhoc Committee on Women’s Health and the
Environment was created to fill that gap. After 3 years of an exploratory journey as a Committee
for like-minded POGS members, the small team evolved into a Standing Committee with strong
support and a mandate from the membership. This year has seen us carry on with awareness raising
and campaigns for more collaboration and partnerships with like-minded agencies. The Subcommittee remained steadfast in its advocacy of long-term health for our planet and communities
to mitigate climate change consequences such as disasters and better health outcomes especially
for women (and her offspring). The work was made possible through the strong support of our
current President and Board of Trustees who believe in the initiatives and projects.
But during the year, destiny had other plans with SARS-CoV-2 changing the course of our work.
Reinvention had to happen in a changed terrain and environment. The response of the Subcommittee on Climate Change and Disaster Risk Reduction to the current pandemic is one that
gives attention to the common questions of an OBGYN and our women patients. We aimed and
hoped that we could answer the practicalities and evolving information about how to best manage
the consequences of working during the pandemic with the use of facts and experiences in our
respective localities and regions.
The overwhelming support of the POGS members, especially those in the regions, who clamoured
for greater participation in updating knowledge and upskilling, was palpable in the seven offerings
of the Life After COVID-19: What’s Next? Webinar Series that we conducted during the year.
We certainly feel that the work of the Subcommittee is profoundly important and was needed
for OB GYNs who are now becoming more involved in activities outside of their hospital and
clinic settings.
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Again, we hope to continue and further the work we are doing as part of the POGS Standing
Committee and be of assistance to POGS members in the future. With our geographical location
and population increases, the impact of calamities will continue to be felt for many years to come.
We hope this book will serve as a handy reference to develop much-needed awareness, and to
trigger POGS constituents to realize that during times of calamities, whether man-made or natural,
every OBGYN member can be equipped with crucial information and knowledge to protect the
health of women and children and their communities.
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