EDITORIAL

COVID-19: We are in a war,
without the most effective weapons
to fight a novel viral pathogen

Although we are in the midst of battle, we will win this fight,
alongside the global community of clinicians

Boston, Massachusetts

Harvard Medical School

n June 17, 1775, American

colonists, defending a for-

ward redoubt on Breed’s
Hill, ran out of gunpowder, and
their position was overrun by Brit-
ish troops. The Battle of Bunker Hill
resulted in the death of 140 colonists
and 226 British soldiers, setting the
stage for major combat throughout
the colonies. American colonists
lacked many necessary weapons.
They had almost no gunpowder, few
field cannons, and no warships. Yet,
they fought on with the weapons at
hand for 6 long years.

In the spring of 2020, Ameri-
can society has been shaken by the
COVID-19 pandemic. Hospitals
have been overrun with thousands
of people infected with the disease.
Some hospitals are breaking under
the crush of intensely ill people fill-
ing up and spilling out of intensive
care units. We are in a war, fighting
a viral disease with a limited supply
of weapons. We do not have access
to the most powerful medical muni-
tions: easily available rapid testing,
proven antiviral medications, and an
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effective vaccine. Nevertheless, clini-
cians and patients are courageous,
and we will continue the fight with
the limited weapons we have until
the pandemic is brought to an end.
The severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2)
causes coronavirus disease 2019
(COVID-19). The virus is aptly named
because it is usually transmitted
through close contact with respiratory
droplets. The disease can progress
acutely, and some people experience
a remarkably severe respiratory syn-
drome, including tachypnea, hypoxia,
and interstitial and alveolar opacities
on chest x-ray, necessitating ventila-
tory support. The virus is an encap-
sulated single-stranded RNA virus.
When viewed by electron micros-
copy, the virus appears to have a
halo or crown, hence it is named
“coronavirus” Among infected indi-
viduals, the virus is present in the
upper respiratory system and in feces
but not in urine.! The World Health
Organization (WHO) believes that
respiratory droplets and contami-
nated surfaces are the major routes
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of transmission.? The highest risk of
developing severe COVID-19 disease
occurs in people with one or more
of the following characteristics: age
greater than 70 years, hypertension,
diabetes, respiratory disease, heart
disease, and immunosuppression.®**
Pregnant women do not appear to be
at increased risk for severe COVID-19
disease. The case fatality rate is
highest in people 80 years of age
or older.’

Who is infected with
SARS-CoV-2?

Rapid high-fidelity testing for SARS-
CoV-2 nucleic acid sequences would
be the best approach to identify-
ing people with COVID-19 disease.
At the beginning of the pandemic,
testing was strictly rationed because
of lack of reagents and test swabs.
Clinicians were permitted to test
only a minority of people who had
symptoms. Asymptomatic individu-
als were not eligible to be tested.
This terribly flawed approach to
screening permitted a vast army of
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SARS-CoV-2-positive  asymptom-
atic and mildly symptomatic people
to circulate unchecked in the gen-
eral population, infecting dozens of
other people, some of whom devel-
oped moderate or severe disease.
The Centers for Disease Control and
Prevention (CDC) has reported on
7 independent clusters of COVID-19
disease, each of which appear to
have been caused by one asymptom-
atic infected individual.® Another
cluster of COVID-19 disease from
China appears to have been caused
by one asymptomatic infected indi-
vidual.” Based on limited data, it
appears that there may be a 1- to
3-day window where an individual
with COVID-19 may be asymp-
tomatic and able to infect others.
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I suspect that we will soon discover,
based on testing for the presence
of high-titre anti SARS-CoV-2 anti-
bodies, that many people with no
history of illness and people with
mild respiratory symptoms had an
undiagnosed COVID-19 infection.

As testing capacity expands
we likely will be testing all women,
including asymptomatic women,
before they arrive at the hospital for
childbirth or gynecologic surgery,
as well as all inpatients and women
with respiratory symptoms having
an ambulatory encounter.

With expanded testing capabil-
ity, some pregnant women who were
symptomatic and tested positive
for SARS-CoV-2 have had sequen-
tial long-term follow-up testing. A
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frequent observation is that over one
to two weeks the viral symptoms
resolve and the nasopharyngeal test
becomes negative for SARS-CoV-2
on multiple sequential tests, only to
become positive at a later date. The
cause of the positive-negative-nega-
tive-positive test results is unknown,
but it raises the possibility that once
a person tests positive for SARS-
CoV-2, they may be able to transmit
the infection over many weeks, even
after viral symptoms resolve.

COVID-19: Respiratory
droplet or aerosol
transmission?

Respiratory droplets are large par-
ticles (> 5 um in diameter) that tend
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to be pulled to the ground or furni-
ture surfaces by gravity. Respiratory
droplets do not circulate in the air for
an extended period of time. Droplet
nuclei are small particles less than
5 pm in diameter. These small par-
ticles may become aerosolized and
float through the air for an extended
period of time. The CDC and WHO
believe that under ordinary condi-
tions, SARS-CoV-2 is transmitted
through respiratory droplets and
contact routes.” In an analysis of
more than 75,000 COVID-19 cases
in China there were no reports of
transmission by aerosolized air-
borne virus. Therefore, under ordi-
nary conditions, surgical masks,
face shields, gowns, and gloves
provide a high level of protection
from infection.?

In contrast to the WHO'’s per-
spective, Dr. Harvey Fineberg, Chair
of the National Academies of Sci-
ences, Engineering, and Medicine’s
Standing Committee on Emerging
Infectious Diseases and 21st Cen-
tury Health Threats, wrote a letter
to the federal Office of Science and
Technology Policy warning that
normal breathing might generate
aerosolization of the SARS-CoV-2
virus and result in airborne trans-
mission.” A report from the Uni-
versity of Nebraska Medical Center
supports the concept of airborne
transmission of SARS-CoV-2. In a
study of 13 patients with COVID-19,
room surfaces, toilet facilities, and
air had evidence of viral contamina-
tion." The investigators concluded
that disease spreads through respi-
ratory droplets, person-to-person
touch, contaminated surfaces, and
airborne routes. Other investiga-
tors also have reported that aersol-
ization of SARS-CoV-2 may occur."
Professional societies recommend
that all medical staff caring for
potential or confirmed COVID-19
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patients should use personal
protective equipment (PPE),
including respirators (N95 respira-
tors) when available. Importantly,
all medical staff should be trained
in and adhere to proper donning
and doffing of PPE. The controversy
about the modes of transmission of
SARS-CoV-2 will continue, but as
clinicians we need to work within
the constraints of the equipment
we have.

Certain medical procedures
and devices are known to gener-
ate aerosolization of respiratory
secretions. These procedures and
devices include: bronchoscopy,
intubation, extubation, cardiopul-
monary resuscitation, nebuliza-
tion, high-flow oxygen masks, and
continuous- and bilevel-positive
airway pressure devices. When
aerosols are generated during the
care of a patient with COVID-19,
surgical masks are not sufficient
protection against infection. When
an aerosol is generated maximal
protection of health care workers
from viral transmission requires use
of a negative-pressure room and
an N95 respirator or powered air-
purifying respirator (PAPR) device.
However, negative-pressure rooms,
N95 masks, and PAPRs are in very
short supply or are unavailable in
some health systems. We are lucky
at our hospital that all of the labor
rooms can be configured to oper-
ate in a negative-pressure mode,
limiting potential airborne spread
of the virus on the unit. Many hos-
pitals restrict the use of N95 masks
to anesthesiologists, leaving nurses,
ObGyns, and surgical technicians
without the best protective equip-
ment, risking their health. As one
action to reduce aerosolization of
virus, obstetricians can markedly
reduce the use of oxygen masks and
nasal cannulas by laboring women.
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Universal use of surgical
masks and mouth-nose
coverings
During the entire COVID-19 pan-
demic, PPE has been in short sup-
ply, including severe shortages of
N95 masks, PAPRs, and in some
health systems, surgical masks,
gowns, eye protection, and face
shields. Given the severe shortages,
some clinicians have needed to
conserve PPE, using the same PPE
across multiple patient encounters
and across multiple work shifts.
Given that the virus is trans-
mitted by respiratory droplets
and contaminated surfaces, use
of face coverings, including surgi-
cal masks, face shields, and gloves
is critically important. Scrupulous
hand hygiene is a simple approach
to reducing infection risk. In my
health system, all employees are
required to wear a surgical mask,
all day every day, requiring distri-
bution of 35,000 masks daily.'> We
also require every patient and visi-
tor to our health care facilities to
use a face mask. The purpose of
the procedure or surgical mask is
to prevent presymptomatic spread
of COVID-19 from an asymp-
tomatic health care worker to an
uninfected patient or a colleague
by reducing the transmission of
respiratory droplets. Another bene-
fitisto protectthe uninfected health
care worker from patients and col-
leagues who are infected and not
yet diagnosed with COVID-19.
The CDC now recommends that
all people wear a mouth and nose
covering when they are outside
of their residence. America may
become a nation where wear-
ing masks in public becomes a
routine practice. Since SARS-CoV-2
is transmitted by respiratory drop-
lets, social distancing is an impor-
tant preventive measure.

CONTINUED ON PAGE 13
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Obstetric care

Can it be repeated too often? No.
Containing  COVID-19  disease
requires social distancing, fastidious
hand hygiene, and using a mask that
covers the mouth and nose.

Pregnant women should be
advised to assiduously practice
social distancing and to wear a face
covering or mask in public. Hand
hygiene should be emphasized.
Pregnant women with children
should be advised to not allow their
children to play with non-cohabiting
children because children may be
asymptomatic vectors for COVID-19.

Pregnant health care workers
should stop face-to-face contact with
patients after 36 weeks’ gestation to
avoid a late pregnancy infection that
might cause the mother to be sepa-
rated from her newborn. Based on
data currently available, pregnancy
in the absence of another risk factor
is not a major risk factor for develop-
ing severe COVID-19 disease."

Hyperthermia is a common fea-
ture of COVID-19. Acetaminophen
is recommended treatment to sup-
press pyrexia during pregnancy.

The COVID-19 pandemic has
transformed prenatal care from a
series of face-to-face encounters at
a health care facility to telemedi-
cine either by telephone or a video-
conferencing portal. Many factors
contributed to the rapid switch to
telemedicine, including orders by
governors to restrict unnecessary
travel, patients’ fear of contract-
ing COVID-19 at their clinicians’
offices, clinicians’ fear of contracting
COVID-19 from patients, and insur-
ers’ rapid implementation of poli-
cies to pay for telemedicine visits.
Most prenatal visits can be provided
through telemedicine as long as
the patient has a home blood pres-
sure cuff and can reliably use the
instrument. In-person visits may be
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required for blood testing, ultrasound
assessment, anti-Rh immunoglobulin
administration, and group B strep-
tococcal infection screening. One
regimen is to limit in-person prenatal
visits to encounters at 12, 20, 28, and
36 weeks’ gestation when blood test-
ing and ultrasound examinations are
needed. The postpartum visit also may
be conducted using telemedicine.
Pregnant women with COVID-19
and pneumonia are reported to have
high rates of preterm birth less than
37 weeks (41%) and preterm prela-
bor rupture of membranes (19%).
The rate of vertical transmis-
sion from mother to fetus is probably
very low (<1%).!* However, based on
serological studies, an occasional
newborn has been reported to have
IgM and IgG antibodies to the SARS-
CoV-2 nucleoprotein at birth.'5*"
Pregnant women should be
consistently and regularly screened
for symptoms of an upper respira-
tory infection, including: fever, new
cough, new runny nose or nasal con-
gestion, new sore throat, shortness of
breath, muscle aches, and anosmia.
A report of any of these symptoms
should result in nucleic acid testing
of a nasal swab for SARS-CoV-2 of all
pregnant women. Given limited test-
ing resources, however, symptomatic
pregnant women with the following
characteristics should be prioritized
for testing: if the woman is more
than 36 weeks pregnant, intrapar-
tum, or in the hospital after delivery.
Ambulatory pregnant women with
symptoms who do not need medical
care should quarantine themselves
at home, if possible, or at another
secure location away from their
families. In some regions, testing
of ambulatory patients with upper
respiratory symptoms is limited.
All women scheduled for
induction or cesarean delivery
(CD) and their support person
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should have a symptom screen 24 to
48 hours before arrival to the hospi-
tal and should be rescreened prior
to entry to labor and delivery. In
this situation if the pregnant woman
screens positive, she should be tested
for SARS-CoV-2, and if the test result
is positive, the scheduled induction
and CD should be rescheduled, if
possible. All hospitalized women
and their support persons should
be screened for symptoms daily. If
the pregnant woman screens posi-
tive she should have a nucleic acid
test for SARS-CoV-2. If the support
person screens positive, he or she
should be sent home.

Systemic  glucocorticoids may
worsen the course of COVID-19. For
pregnant women with COVID-19 dis-
ease, betamethasone administration
should be limited to women at high risk
for preterm delivery within 7 days and
only given to women between 23 weeks
to 33 weeks 6 days of gestation. Women
at risk for preterm delivery at 34 weeks
to 36 weeks and 6 days of gestation
should not be given betamethasone.

If cervical ripening is required,
outpatient regimens should be
prioritized.

One support person plays an
important role in optimal labor out-
come and should be permitted at the
hospital. All support persons should
wear a surgical or procedure mask.

Nitrous oxide for labor anesthe-
sia should not be used during the
pandemic because it might cause
aerosolization of respiratory secre-
tions, endangering health care
workers. Neuraxial anesthesia is an
optimal approach to labor anesthesia.

Labor management and tim-
ing of delivery does not need to be
altered during the COVID-19 pan-
demic. However, pregnant women
with moderate or severe COVID-19
disease who are not improving may
have a modest improvement in
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respiratory function if they are deliv-
ered preterm.

At the beginning of the COVID
pandemic, the CDC recommended
separation of a COVID-positive mother
and her newborn until the mother’s
respiratory symptoms resolved. How-
ever, the CDC now recommends that,
for a COVID-positive mother, joint
decision-making should be used to
decide whether to support the baby
rooming-in with the mother or to prac-
tice separation of mother and baby at
birth to reduce the risk for postnatal
infection from mother to newborn.
There is no evidence that breast milk
contains virus that can cause an infec-
tion. One option is for the mother
who recently tested positive for SARS-
CoV-2 to provide newborn nutrition
with expressed breast milk.

Pregnantwomenwith COVID-19
may be at increased risk for venous
thromboembolism. Some experts
recommend  that  hospitalized
pregnant women and postpartum
women with COVID-19 receive
thromboembolism prophylaxis. The
Chinese Centers for Disease Control
and Prevention described a classifi-
cation system for COVID-19 disease,
including 3 categories'®:

o mild: no dyspnea, no pneumonia,
or mild pneumonia

o severe: dyspnea, respiratory fre-
quency = 30 breaths per minute,
blood oxygen saturation < 93%,
lung infiltrates > 50% within 48
hours of onset of symptoms

o critical: respiratory failure, septic
shock, or multiple organ dysfunc-
tion or failure.

Among 72,314 cases in China,
81% had mild disease, 14% had severe
disease, and 5% had critical disease.
In a report of 118 pregnant women
in China, 92% of the women had
mild disease; 8% had severe disease
(hypoxemia), one of whom developed
critical disease requiring mechanical
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ventilation.' In this cohort, the most
common presenting symptoms were
fever (75%), cough (73%), chest tight-
ness (18%), fatigue (17%), shortness
of breath (7%), diarrhea (7%), and
headache (6%). Lymphopenia was
present in 44% of the women.

Severe and critical COVID-19
disease are associated with eleva-
tions in D-dimer, C-reactive pro-
tein, troponin, ferritin, and creatine
phosphokinase levels. These mark-
ers return to the normal range with
resolution of disease.

Gynecologic care
Gynecologists are highly impacted by
the COVID-19 pandemic. Most state
governments have requested that all
elective surgery be suspended for the
duration of the pandemic in order to
redeploy health resources to the care
of COVID-19 patients. Except for high-
priority gynecologic surgery, includ-
ing cancer surgery, treatment of heavy
vaginal bleeding, and surgical care of
ectopic pregnancy and miscarriage,
most gynecologic surgery has ceased.

All office visits for routine gyne-
cologic care have been suspended.
Video and telephone visits can be
used for contraceptive counseling
and prescribing and for managing
problems associated with the meno-
pause, endometriosis, and vaginitis.
Cervical cancer screening can be
deferred for 3 to 6 months, depend-
ing on patient risk factors.

Medicines to treat
COVID-19 infections

There are many highly effective medi-
cines to manage HIV infection and
medicines that cure hepatitis C. There
is an urgent need to develop precision
medicines to treat this disease. Early in
the pandemic some experts thought
that hydroxychloroquine might be
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helpful in the treatment of COVID-19
disease. But recent evidence suggests
that hydroxychloroquine is probably
not an effective treatment. As the pan-
demic has evolved, there is evidence
that remdesivir may have modest effi-
cacy in treating COVID-19 disease.*
Remdesivir has received emergency-
use authorization by the FDA to treat
COVID-19 infection.

Remdesivir

Based on expert opinion, in the
absence of high-quality clinical trial
evidence, our current practice is to
offer pregnant women with severe or
critical COVID-19 disease treatment
with remdesivir.

Remdesivir (Gilead Sciences,
Inc)isanucleoside analog thatinhib-
its RNA synthesis. A dose regimen for
remdesivir is a 200-mg loading dose
given intravenously, followed by
100 mg daily given intravenously for
5 to 10 days. Remdesivir may cause
elevation of hepatic enzymes. Rem-
desivir has been administered to a
few pregnant women to treat Ebola
and Marburg virus disease.*

Experts in infectious disease are
important resources for determining
optimal medication regimens for the
treatment of COVID-19 disease in
pregnant women.

Convalescent serum

There are no high-quality studies dem-
onstrating the efficacy of convalescent
serum for treatment of COVID-19. A
small case series suggests that there
may be modest benefit to treatment of
people with severe COVID-19 disease
with convalescent serum.*

Testing for anti-SARS-
CoV-2 IgM and IgG
antibodies

We may have a serious problem in
our current approach to detecting
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COVID-19 disease. Based on mea-
surement of IgM and IgG antibodies
to SARS-CoV-2 nucleocapsid pro-
tein, our current nucleic acid tests
for SARS-CoV-2 may detect less than
80% of infections early in the course
of disease. In two studies of IgM and
IgG antibodies to the SARS-CoV-2
nucleocapsid protein, a single poly-
merase chain reaction test for SARS-
CoV-2 had less than a 60% sensitivity
for detecting the virus.”*** During the
second week of COVID-19 illness,
IgM or IgG antibodies were detected
in greater than 89% of infected
patients.” Severe disease resulted in
high concentrations of antibody.

When testing for IgM and IgG
antibodies is widely available, it may
become an option to test all health
care workers. This will permit the
assignment of those health care work-
ers with the highest levels of antibody
to frontline duties with COVID-19
patients during the next disease out-
break, likely to occur at some point
during the next 12 months.

A COVID-19 vaccine

Dozens of research teams, including
pharmaceutical and biotechnology
companies and many academic lab-
oratories, are working on develop-
ing and testing vaccines to prevent
COVID-19 disease. An effective vac-
cine would reduce the number of
people who develop severe disease
during the next outbreak, reducing
deaths, avoiding a shutdown of the
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should guide your
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assistance, support, and advice

o D—disinfect and practice social
distancing.

This war will come

to an end

During the American Revolution, colo-
nists faced housing and food insecu-
rity, epidemics of typhus and smallpox,
traumatic injury including amputation
of limbs, and a complete disruption of
normal life activities. They persevered
and, against the odds, successfully
concluded the war. Unlike the colo-
nists, who did not know if their conflict
would end with success or failure, we
clinicians know that the COVID-19
pandemic will end. We also know that
eventually the global community of
clinicians will develop and deploy the
effective weapons we need to prevent a
recurrence of this traumatic pandemic:
population-wide testing for both the
SARS-CoV-2 virus and serologic testing
for IgG and IgM antibodies to the virus,
effective antiviral medications, and a
potent vaccine. @
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