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Breastfeeding mothers with COVID-19
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Abstract

Background:
This is a review of the research that highlights the evidence suggesting breastfeeding is safe in

the setting of COVID-19 as long as proper infection control measures are in place.

In December 2019, a novel coronavirus (SARS-CoV-2) outbreak occurred in Wuhan (Hubei
province, China). Since then more than 72 million individuals have been affected by the novel
coronavirus named SARS-CoV-2 and 1,613,868 deaths (December 13) have been reported
worldwide.

The pandemic has changed the daily routine of countless people, including breastfeeding
mothers, and has led to specific recommendations regarding breastfeeding in women with
presumptive or confirmed COVID-19. The preliminary reports of the Chinese encounter in the
management of newborns of mothers with SARS-CoV-2 infection did not recommend mother-
baby contact or breastfeeding. Currently, the most important International Societies, such as
WHO and UNICEF, promote breastfeeding and mother- baby contact as long as adequate
measures to control COVID-19 infection are followed. In cases where the maternal health
condition does not allow her to feed or in cases of separation, health organizations motivate
and support expressing milk and providing it safely to infants.

The retrospective series of case studies reported by Pereira et al assessed 22 neonates that were
breastfed by their COVID-19 positive mothers. The researchers studied breastfeeding
differences and sought to identify problems as well as evaluate the risk of infection to newborns
breastfed by mothers diagnosed with COVID-19.

Methodology:
Between March 14, 2020 and April 14, 2020, 23 mothers with COVID-19 were recruited for a

retrospective case series study. One patient withdrew her informed consent while 22 mothers
remained in the study. The goal of the research was to identify whether lactation in mothers
with COVID-19 contributed to an additional risk of infection or complications in their
newborn children.

Data collected included maternal and gestational age, type of delivery, symptoms of infection
or presence of pneumonia, results of neonatal RT-PCR testing,” skin-to-skin contact,
medications, breastfeeding complications, and more. Within the first two hours following
delivery, all neonates were tested for COVID-19 using quantitative RT-PCR testing with
samples obtained via nasopharyngeal swab. Upon hospital discharge, all COVID-19 positive
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mothers received specific written recommendations for maternal breastfeeding during the
COVID-19 pandemic.

Results:

During the first thirty days of the pandemic, 23 deliveries by mothers with COVID-19 were
attended to at University Hospital Puerta de Hierro; 22 of these patients were included in the
final study. Of these 22 mothers, 20 (90.9%) decided to breastfeed their newborns during the
hospitalization, but the percentage of breastfeeding dropped to 77% by 1.8 months. In 6 of 22
(37.5%) cases, supplementary feeding was required until the mothers achieved exclusive
breastfeeding.

Of'the 22 mothers diagnosed with COVID-19, 11 mothers were symptomatic. Of these patients,
4 mothers received treatment for COVID-19 before delivery and 4 mothers received treatment
during the puerperium, the time from delivery of the placenta to the first few weeks after
delivery. All 22 newborns tested negative via quantitative RT-PCR testing, although 2 preterm
neonates required admission to the neonatal intensive care unit (NICU).

Of the newborns, 72.7% received exclusive breastmilk, with 37.5% needing temporary
complementary feeding until exclusive breastfeeding was attained. Timely initiation of
breastfeeding was seen in approximately 12 cases, whereas skin-to-skin contact in the delivery
room was noted in 13 cases. In this study, no neonates were infected with the virus during

breastfeeding.

Breastfeeding and breast milk properties:

Breastfeeding protects neonates, infants and children against morbidity and death. The
protective effect is particularly strong against infectious diseases, due to the direct transfer of
antibodies as well as anti-infective factors and long-lasting transfer of immunological

competence and memory.

Breastfeeding has both short and long-term benefits for the mother and her infant. To benefit
from the protective factors in breast milk, every effort should be made to support and enable
early and immediate initiation of breastfeeding. The Lancet Breastfeeding Series (2016)
reported that scaling up breastfeeding could prevent around 823,000 child deaths annually.
Breastfeeding reduces 64% of morbidity and mortality in diarrhea, 74% in the severity of RSV
and its hospitalization with 72%. This demonstrates the protective benefits of breastfeeding,

which pertain to COVID-19 pandemic.

The neonate has an immature immune system and colostrum, a powerful immune booster,
protects infants from infections by means of bioactive factors and secretory IgA antibodies.
Breast milk with its abundant source of immunoglobulins, lactoferrin, lysozyme and cytokines

play an important role in absorbing and engulfing harmful micro-organisms and targeting
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specific bacteria and providing protection by regulating the immune response. Human milk
oligosaccharides, abundant in human milk, shape the microbiome, provide probiotics and
modulate the developing immune system also displaying anti-adhesive effects for bacterial
antigens. All the above are compelling reasons for every infant to receive only breast milk and

preferably their own mothers’ milk.

The best way to promote successful breastfeeding, is to ensure that the mother-infant dyad is
kept together, and skin-to-skin contact is supported and encouraged. Skin-to-skin is the safest
and best transition for mothers and their infants to a new life together. Ensuring it happens
immediately after birth, the infant’s microbiome can develop from the mother’s flora, so
beneficial during a pandemic. Skin-to-skin also increases blood glucose levels 75-90 min after
birth, improves cardiorespiratory stability and significantly reduces stress levels in the infant
and mother. Keeping mother and infant together can reduce birth stress and even prevent
neurodevelopmental disorders in the infant. The smell, touch and voice of the mother naturally

calms down the infant.

Breastfeeding advice during the COVID-19 Outbreak:

Even though there does not seem to be vertical transmission between mother and child, after
birth the newborn is susceptible to person-to-person spread by being in contact with his
mother. For this reason at the beginning of the pandemic no contact between the newborn and
the mother was allowed and breastfeeding was not recommended, but soon after international
recommendations were established suggesting that the benefits of breastfeeding and the

mother and child connection outweighed the risk of transmission.

Suggested practice guidelines:

General infection prevention measures should always be taken, in all circumstances, with
special attention to droplet protection. Guidance about the need for exposed and infected
breastfeeding mothers to practice hand and respiratory hygiene has been given by many
organisations internationally and experts in the field. Additional suggestions are provided based
on the current knowledge of COVID-19. Based on this information, and her right to choose,
the mother can make an informed choice regarding breastfeeding during the pandemic.

Measures for expressing breastmilk should also be applied as in normal situations, however, no
equipment should be shared between mothers. All equipment used to express milk, should be
rinsed with cold water and secondly washed with warm water and soap and thirdly, sterilized.
In case of an epidemic it may be advisable to sterilise equipment after each use, instead of once
in 24 h. Another additional measure is that if a mother is potentially exposed or tested positive
for COVID-19, she should use a dedicated breast pump and not share one with other mothers.

She should also express in the area in which she has been isolated.
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A practical suggestion may be that the mother express in her container in isolation and then
decant the expressed milk into a clean container held by a healthy person with appropriate
protective clothing, including masks and gloves, to prevent the virus from spreading via the
surface of the container. In this manner a clean container can then also be stored/milk frozen
for later use without the risk of contaminating other containers with milk.

There has been much debate on ways to reduce the risk of the external contamination of
expressed human milk containers. Marinelli and Lawrence, advise bottles to be wiped down
with a viricidal agent or a dilution of 1:10 diluted bleach (sodium hypochlorite [NaOCl]) and
bottles stored in separate bins for each infant in refrigerators. However, concerns were

expressed about the necessity to do this as no proof of contamination of bottle surfaces exists.

Suggested guidelines for breastfeeding during COVID-19 pandemic with supporting evidence

Category Suggested guideline Rationale/remarks
All infants Avoiding separation of mother-infant dvads, Separation of a mother and her infant may have potential detrimental effects on
including infection control precautions. feeding and bonding [18, 38, 40, 4345].
Infant from healthy or non- Initiate and continue breastfeeding. Breastfeeding is the optimal source of nuirition and protection for infants [40,
symptomatic mother 47].

Infant of mother with suspected Continue breastfeeding while applying
COVID-19 (potentially exposed infection control protocols with specific
and/or symptomatic, but well attention to droplet protection. Respiratory viruses are not transmitted in breastmilk [1, 5. 38].

Mechanisms of breastmilk protect the infant [40, 43-43].

enough to breastfeed) Direct transfer of antibodies into breastmilk [43].
Anti-infective factors transfer to breastmilk [43].
Immunological competence and memery in breastmilk [43].

Continue breastfeeding. The virus is not transmitted via breastmilk [1, 5, 15, 38, 43, 44

All 1aboratory confirmed cases are isolated  Avoid person-to-person transmission of the virus [33, 40].
and cared for in a health care facility.
Isolate mother-infant dvad together.
Wear a mask during feeding. To avoid coughing or sneezing on the baby while feeding at the breast [38, 43,
44,47, 48].
Infant of mother who test positive  Continue breastfeeding.

for COVID-19 (mother well
enough to breastfeed) No virus detected in cord blood [3, 13].

No virus detected in ammndotic fluid [3, 13].
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Suggested guidelines for breastfeeding during COVID-19 pandemic with supporting evidence

Category

Suggested guideline

Rationale/remarks

All infants

Infant from healthy or non-
symptomatic mother

Infant of mother with suspected
COVID-19 (potentially exposed
and/or symptomatic, but well
enough to breastfeed)

Infant of mother who test positive
for COVID-19 (mother well
enough to breastfeed)

Avoiding separation of mother-infant dvads,

including infection control precautions.

Initiate and continue breastfeeding.

Continue breastfeeding while applying
infection control protocols with specific
attention to droplet protection.

Continue breastfeeding.

All Iaboratory confirmed cases are isolated
and cared for in a health care facility.
Isolate mother-infant dvad together.

Wear a mask during feeding.

Continue breastfeeding.

Separation of a mother and her infant may have potential detrimental effects on
Breastfesding is the optimal source of nuirition and protection for infants [40,

41).

Mechanizms of breastmilk protect the infant [40, 43-43].
Respiratory viruses are not transmitted in breastmilk [1, 3, 38].
Direct transfer of antibodies into breastmilk [43].
Anti-infective factors transfer to breastmilk [43].
Immunological competence and memery in breastmilk [43].

The wirus is not transmitted via breastmilk [1, 3, 15, 38, 43, 44].

Avoid person-to-person transmission of the virus [35, 40].

To avoid coughing or sneezing on the baby while feeding at the breast [38, 43,
44,47, 48].

No virus detected in amniotic fluid [3, 13].

No virus detected in cord blood [3, 13].

Suggested guidelines for breastfeeding during COVID-19 pandemic with supporting evidence

Category

Suggested guideline

Rationale/remarks

All infants

Infant from healthy or non-
symptomatic mother

Infant of mother with suspected
COVID-19 (potentially exposed
and/or symptomatic, but well

enough to breastfeed)

Infant of mother who test positive
for COVID-19 (mother well

encugh to breastfeed)

Avoiding separation of mother-infant dvads,

including mnfection control precautions.

[nitiate and continue breastfeeding.

Continue breastfeeding while applyving
infection control protocels with specific
aftention to droplet protection.

Continue breastfeeding.

All laboratory confirmed cases are isolated
and cared for in a health care facility.
[solate mother-infant dvad together.

Wear 2 mask during feeding.

Continue breastfeeding.

Separation of a mother and her mfant may have potential detrimental effects on
Breastfeeding 15 the optimal source of nutrition and protection for infants [46,
a1

Mechanisms of breastmilk protect the infant [40, 43-45].
Respiratory viruses are not transmitted in breastmilk [1, 3. 38].
Direct transfer of anfibedies mto breastmilk [43].
Anti-infective factors transfer to breastmilk [43].
Immunological competence and memory in breastmilk [43].

The virus 15 not transmitted via breastmilk [1, 3, 15, 38, 43, 44].

Aveid person-to-person transmission of the virus [33, 40].

To avoid coughing or sneezing on the baby while feeding at the breast [38, 43,
44, 47, 48].

No virus detected in amniotic fluid [3, 13].

No virus detected in cord blood [3, 13].
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Positive mother with mild

symptoms

Positive mother with severe
svmptoms (can breastfeed)

Infant of mother who test positive
for COVID-19 (mother too ill to
breastfeed)

Expressing breastmilk:

Isolate mother-infant dvad at home.

Wear a mask during feeding.

Hospitalize mother-infant dvad.

Izolate mother-infant dvad together
hospital.

Conduct a risk/benefits discussion between
neonatologists and families to individualise
infant care in the case of infants requiring
necnatal care.

Express milk and feed with clean cup or
5POOHL.

No virus detected in neonatal throat swabs [3, 15].
No virus detected in breastmilk after first breastfeeding [3. 15].

Avoid person-to-person transmission of the virus [33].

To avoid coughing or sneezing on the infant while feeding at the breast [38, 43.
44, 47, 48].
All laboratory confirmed cases are 1solated and cared for in a health care facility

Avotd person-to-person transmission of the virus [335, 40].

Admission to the neonatal unit may be required in infants that are born to
COVID-19 positive mothers and/or have symptoms. This may require close
observation and may lead to separation, however, not necessarily to
dizcontimuation of breastfeeding [38].

Temporary separation may be needed 1n case of mothers who need medical care
in hospital -continue to express milk [40, 47].

Prevent accidental transmission of pathogens via surface areas [35, 44].

*Practical note: Mother can decant milk from her container into a clean container held by a healthy person to prevent

transmizssion via the containers surface.

Wear 2 mask during expressing.

Ask a healthy person to feed the baby
expressed milk.

In case of separation, ensure appropriately

trained mental health and psychosocial
support for parents.

Prevent accidental transmission of pathogens via air [33. 44, 47].

Prevent accidental transmission of pathogens via person-to-person contact or air
The prevalence of common mental disorders in the antenatal and postpartum
period is high [43].

Assumption: COVID-19 is not found in breastmilk, therefore general expressing guidelines apply.

Apply all general infection prevention
measures.
PUT and positive moethers should express in

the area where they are isolated.

Do not share equipment for breastmilk
EXpressing.

Rinse all expressing equipment in clean,
cold running water before sterilising.
Decant expressed milk into a clean
contamer held by a healthy person wearing
protective clothing.

Wipe down bottles with a viricidal agent of
1:10 diluted bleach.

Wash expressing equipment with hot soapy
water with domestic detergent, rinse under

running water and dry with a paper towel.

Sterilise equipment after each use [42].

Prevent accidental transmission of pathogens [33, 38, 47]

Prevent potential infection of non-infected areas and persons.

Wilk particles can be left within any parts of the equipment and transferred to
the next person. Any pathogens surviving on surfaces can be transferred via
equipment [38, 49].

Prevent proteins in milk to coagulate due to heat. cold water removes milk
residue [38].

Prevent transmission of the virus via container surface area potentially infected

by positive mother via surfaces [42}.

Kill pathogens on surfaces, such as bottles handles by infected person [37].

Kill pathogens [38, 47].

Kill pathogens [38].
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Discussion:

COVID-19 spreads mostly via droplet transmission, but the virus has also been detected in
blood and stool samples. However, viral spread in breast milk, cord blood, placenta, or amniotic
fluid has not been seen. All 22 newborns in this study tested negative to mothers diagnosed
with COVID-19.

Some medical societies have published different guidelines that may or may not follow national
or international recommendations. For instance, as of the time of the article by Pereira et al,
the Society of Obstetricians and Gynecologists of Canada did not recommend breastfeeding in
mothers with COVID-19 until the mother was fully recovered. They also encouraged further
isolation between mother and newborn until the mother was no longer infectious. Yet, most
international organizations, including WHO, UNICEF, and RCOG, encourage breastfeeding
with appropriate precautions along with skin-to-skin contact between mother and child.
American Academy of Pediatrics (AAP), 2020 and the Centers for Disease Control and
Prevention (CDC), also suggest that infected mothers and their infants be temporarily separated
and once home should maintain a distance of at least 6 feet (2 m) between them, with mothers
expressing to provide breastmilk for their infants, since currently it seems that this respiratory

virus cannot be transmitted through breastmilk.

Conclusion:
In summary, most organizations recommend breastfeeding during the pandemic, as its benefits
are bountiful with regards to the newborn as well as the mother. With proper hygiene

protocols and infection control measures, breastfeeding despite a diagnosis of COVID-19 is safe.
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Abstract

Diabetic retinopathy (DR) is the leading cause of blindness in industrialized countries.
Remarkable advances in the diagnosis and treatment of DR have been made during the past 30
years, but several important management questions and treatment deficiencies remain
unanswered. The global diabetes epidemic threatens to overwhelm resources and increase the
incidence of blindness, necessitating the development of innovative programs to diagnose and
treat patients. The introduction and rapid adoption of intravitreal pharmacologic agents,
particularly drugs that block the actions of vascular endothelial growth factor (VEGF) and
corticosteroids, have changed the goal of DR treatment from stabilization of vision to
improvement. Anti-VEGF injections improve visual acuity in patients with diabetic macular
edema (DME) from 8-12 letters and improvements with corticosteroids are only slightly less.
Unfortunately, a third of patients have an incomplete response to anti-VEGF therapy, but the
best second-line therapy remains unknown. Current first-line therapy requires monthly visits
and injections; longer acting therapies are needed to free up healthcare resources and improve
patient compliance. VEGF suppression may be as effective as panretinal photocoagulation
(PRP) for proliferative diabetic retinopathy, but more studies are needed before PRP is
abandoned. For over 30 years laser was the mainstay for the treatment of DME, but recent
studies question its role in the pharmacologic era. Aggressive treatment improves vision in
most patients, but many still do not achieve reading and driving vision. New drugs are needed

to add to gains achieved with available therapies.

INTRODUCTION

Diabetes mellitus (DM) has become a global health problem fueled by increased caloric
consumption and the resultant obesity epidemic. Microvascular complications of DM
(retinopathy, nephropathy and neuropathy) are increasingly important causes of morbidity
and mortality, and care for affected patients contributes to burgeoning healthcare costs.
Diabetic retinopathy (DR) is the leading cause of blindness in working-aged individuals in
industrialized nations; diabetic macular edema (DME) accounts for 75% of DR-related vision
loss with complications of proliferative diabetic retinopathy (PDR) responsible for most of the
balance. The development, testing, and adoption of advanced intravitreal pharmacotherapy
has significantly improved the treatment of diabetic retinopathy over the past decade. The
pivotal phase III drug trials demonstrated that binding diffusible vascular endothelial growth
factor (VEGF) improves visual acuity (VA) in the majority of patients.
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HOW WILL WE CARE FOR THE INCREASING NUMBER OF PATIENTS WITH DIABETIC
RETINOPATHY?

Effective management of DR depends heavily on early diagnosis and prompt treatment. Early
diagnoses of DR are made by dilated fundus examinations that are usually performed after
patients are referred to ophthalmologists or are seen within a DR screening program. Patients
may be unaware of diabetes-related risks of vision loss and primary care physicians’ referral

patterns may be inadequate.

WHAT IS THE BEST APPROACH TO TREATMENT?

The pivotal phase III anti-VEGF trials evaluated the efficacy of monthly (ranibizumab and
aflibercept) or bimonthly (aflibercept) injections on center-involving DME [The pivotal phase
III anti-VEGF trials evaluated the efficacy of monthly (ranibizumab and aflibercept) or
bimonthly (aflibercept) injections on center-involving DME. Patients switched to pro re nata
(PRN) ranibizumab after 12 mo in RESTORE and after 36 mo in RISE/RIDE. Treating patients
according to these strategies probably produces the best possible visual results, but treatment

is expensive and compliance is difficult to maintain.

CAN WE DEVELOP LONGER ACTING THERAPIES?

Monthly anti-VEGF therapy appears to decrease the need for therapy after one year and
improves DR severity after two years. By contrast, nAMD appears to require therapy for longer
periods of time. Not surprisingly, development of anti-VEGF drugs has been driven primarily
by the need for nAMD therapy

An anti-VEGF producing encapsulated cell chamber filled with immortalized retinal pigment
epithelial cells is entering phase II trials for nAMD. The genetically modified cells produce a
high-affinity, VEGF-binding protein.

WHEN SHOULD WE INITIATE PHARMACOLOGIC THERAPY FOR DR?

The ETDRS study focused on preventing vision loss so its enrolled patients with clinically
significant macular edema (center-involving or center-threatening edema) and VA as good as
20/20

Most physicians agree that laser photocoagulation is an excellent treatment for center-
threatening DME with good VA. Laser produces a durable effect with few complications, but
the best approach to center-involving DME and VA better than 20/32 is not known. Some
physicians will treat symptomatic patients with center involving DME and excellent VA with
anti-VEGF drugs despite the off-label indication

Laser photocoagulation decreased the 3-year incidence of moderate vision loss (15 letters) by
50%, but is accompanied by the risk of laser-induced paracentral scotomas. In contrast, the
anti-VEGEF trials had upper VA limits of 20/32 or 20/40. Therefore, we have no good data from
the anti-VEGF era regarding the best treatment for eyes with DME and VA better than 20/32
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WHAT IS THE BEST TREATMENT FOR PROLIFERATIVE DIABETIC RETINOPATHY?

The DRS showed that timely pan-retinal photocoagulation of high-risk PDR decreases the risk
of severe vision loss by over 50%. Laser photocoagulation obliterates mid-peripheral areas of
ischemic retina, thereby downregulating VEGF synthesis and promoting regression of
neovascularization (NV). Unfortunately, broad areas of photocoagulation lead to permanently
decreased peripheral vision and impaired night vision. Anti-VEGF drugs involute optic disk
neovascularization, but the effect of a single intravitreal injection is transient as retinal NV
recurs by 12 wk. Pre-operative and intra-operative injections of bevacizumab facilitate
fibrovascular membrane dissection, and reduce intraoperative and post-operative bleeding.
Anti-VEGFs have been used to prevent additional bleeding from PDR while waiting for
vitreous hemorrhage to clear though the long-term visual benefits with this approach are

questionable

WHAT IS THE ROLE OF LASER PHOTOCOAGULATION IN THE TREATMENT OF DME?
Anti-VEGF therapy has replaced macular laser photocoagulation for center-involving DME,
but the anti-VEGF arms in all of the major anti-VEGF trials used laser as a rescue therapy.

Some physicians use the micropulse laser to treat macular edema due to DR and branch retinal
vein occlusions. The laser delivers low-energy, millisecond bursts of laser to the
photoreceptors and retinal pigment epithelium without causing permanent damage. Unlike
standard photocoagulation, treatment to the same areas can be repeated. Small, retrospective
studies have shown improvements in macular edema and visual acuity, but large, randomized,
controlled trials against standard laser photocoagulation and in combination with anti-VEGF

therapy need to be done.

CAN WE DEVELOP MORE POTENT PHARMACOLOGIC AGENTS?

We are fortunate to have a robust development pipeline for new DME drugs. Most of these
drugs are in phaseland II testing so clinical availability would not be expected for 5 to 10 years.
Their potential uses vary from disease modulation in patients with early DR, to monotherapy
or combination therapy for patients with established DME. Many of these drugs will not
receive FDA approval, but others will provide us with better treatment options for patients
with DR.

CONCLUSION

With the introduction of potent pharmacotherapy we have witnessed dramatic improvements
in the treatment of DR over the past decade. As we better understand the capabilities of
available drugs and integrate them with treatments such as laser and surgery, and add new
pharmacologic drugs to our treatment paradigms when they receive FDA approval, the future

treatment for DR appears increasingly promising.
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