
  

COVID-19 in Infants and Children: Lessons From Italy 

Overview 

The COVID-19 pandemic is an unprecedented 

challenge for all health care systems worldwide.  The 

experience of NICU and pediatric clinicians in Italy, one 

of the countries hardest hit by the pandemic, can 

provide valuable insight for hospitals and clinicians. 

Paolo Manzoni, MD, PhD, shares his perspectives and 

research for COVID-19 in infants and children, 

comparing latest data and studies in China, Italy, and 

the United States. For newborns, data show there is no 

vertical transmission to date. Neonates, however, can 

experience mild-to-moderate forms of the disease. Dr. 

Manzoni further discusses the peculiar presentations 

in children, including gastrointestinal and peripheral 

vasculitis. While current data suggest children may be 

less severely affected and may experience different 

symptoms than adults, it is vital to understand the 

epidemiological and clinical characteristics of COVID-

19 pediatric cases, because less seriously ill and 

asymptomatic children may be carriers of the virus. 

Target Audience 

This activity was developed for neonatologists, 

nurses, nurse practitioners, dietitians, hospital 

pharmacists, and other health care providers who 

have an interest in newborns, infants and toddlers. 

Learning Objectives  

At the conclusion of this activity, participants should be 

better able to: 

• Recognize symptoms of COVID-19 in pediatric 

and neonatal patients 

• Review practical approaches for perinatal care, 

as well as delivery room and NICU procedures 

suggested during the COVID-19 pandemic. 

Faculty 

Paolo Manzoni, MD, PhD 

Division of Pediatrics and Neonatology 

Department of Maternal-Infant Medicine 

Nuovo Ospedale degli Infermi 

Ponderano (Biella), Italy 

Accreditation and Certification 

The Annenberg Center for Health Sciences at 

Eisenhower is accredited by the Accreditation Council 

for Continuing Medical Education to provide 

continuing medical education for physicians.  

The Annenberg Center for Health Sciences at 

Eisenhower designates this enduring material for a 

maximum of 1.0 AMA PRA Category 1 Credit™. 

Physicians should claim only the credit commensurate 

with the extent of their participation in the activity. 

The American Medical Association has an agreement 

of mutual recognition of Continuing Medical Education 

(CME) credits with the European Union of Medical 

Specialists (UEMS), the accreditation body for 

European countries. Physicians interested in 

converting AMA PRA Category 1 Credit™ to UEMS-

European Accreditation Council for Continuing Medical 

Education (EACCME®) CME credits should contact the 

UEMS at mutualrecognition@uems.eu 

Annenberg Center for 

Health Sciences at 

Eisenhower is accredited by the American Association 

of Nurse Practitioners as an approved provider of 

nurse practitioner continuing education. Provider 

number: 040207. 

This program is accredited for 1.0 contact hour. 

Program ID #5855-EM  

Annenberg Center for Health Sciences is accredited as 

a provider of continuing nursing education by the 

American Nurses Credentialing Center's Commission 

on Accreditation.  

A maximum of 1.0 contact hour may be earned for 

successful completion of this activity. 

Provider is approved by the California Board of 

Registered Nursing, Provider #13664, for 1.0 contact 

hour. To receive credit for education contact hours 

outside of the state of California, please check with your 

state board of registered nursing for reciprocity. 



  

COVID-19 in Infants and Children: Lessons From Italy 

2 

Annenberg Center for Health Sciences at Eisenhower 

is a Continuing Professional Education (CPE) 

Accredited Provider with the Commission on Dietetic 

Registration (CDR). Registered dietitians (RDs) and 

dietetic technicians, registered (DTRs) will receive 1.0 

continuing professional education unit (CPEU) for 

completion of this program/material. 

Provider number: AC857 

Activity number: 155487 

Learners may submit additional evaluations of the 

quality of this program/material at cdr@eatright.org. 

Disclosure Statement 

It is the policy of the Annenberg Center for Health 

Sciences to ensure fair balance, independence, 

objectivity, and scientific rigor in all programming. All 

faculty and planners participating in sponsored 

programs are expected to identify and reference off-

label product use and disclose any relationship with 

those supporting the activity or any others with 

products or services available within the scope of the 

topic being discussed in the educational presentation. 

The Annenberg Center for Health Sciences assesses 

conflict of interest with its instructors, planners, 

managers, and other individuals who are in a position 

to control the content of CE/CME activities. All relevant 

conflicts of interest that are identified are thoroughly 

vetted by the Annenberg Center for fair balance, 

scientific objectivity of studies utilized in this activity, 

and patient care recommendations. The Annenberg 

Center is committed to providing its learners with high-

quality CE/CME activities and related materials that 

promote improvements or quality in health care and 

not a specific proprietary business interest of a 

commercial interest. 

In accordance with the Accreditation Council for 

Continuing Medical Education Standards, parallel 

documents from other accrediting bodies, and 

Annenberg Center for Health Sciences policy, the 

following disclosures have been made: 

Faculty 

Paolo Manzoni, MD, PhD 

Speakers Bureau Sodilac—clinical area: 

Lactoferrin use in infants 

 Mead Johnson Nutrition—clinical 

area: infant nutrition 

The faculty for this activity has disclosed that there will 

be discussion about the use of products for non-FDA 

approved applications. 

Additional content planners  

Victoria Anderson (Medical writer) 

Individual Abbott—clinical area: N/A 

Stockholder AbbVie—clinical area: N/A 

The following have no significant relationship to 

disclose: 

Eugene Cullen, MD (Peer Reviewer) 

Erin Allen, MS, RD, LDN (Dietitian Reviewer) 

Heather M. Jimenez, FNP (Nurse Planner) 

Annenberg Center for Health Sciences 

Staff at the Annenberg Center for Health Sciences at 

Eisenhower have no relevant commercial relationships 

to disclose. 

The ideas and opinions presented in this educational 

activity are those of the faculty and do not necessarily 

reflect the views of the Annenberg Center and/or its 

agents. As in all educational activities, we encourage 

practitioners to use their own judgment in treating and 

addressing the needs of each individual patient, taking 

into account that patient’s unique clinical situation. The 

Annenberg Center disclaims all liability and cannot be 

held responsible for any problems that may arise from 

participating in this activity or following treatment 

recommendations presented. 

This educational material was developed with the best 

available evidence when recorded on April 24, 2020 

and includes some first-hand anecdotal observations. 

Recommendations may be subject to change as 

knowledge concerning neonatal, infants and children 

SARS-CoV-2 infection cases evolves. 

  This activity is supported by an independent 

  educational grant from Mead Johnson Nutrition. 

This activity is an online enduring material. It has been 

edited to meet requirements for online learning. 

Successful completion is achieved by reading and/or 

viewing the materials, reflecting on its implications in 



  

COVID-19 in Infants and Children: Lessons From Italy 

3 

your practice, and completing the assessment 

component. 

The estimated time to complete the activity is 1.0 hour. 

This activity was released on May 07, 2020 and is 

eligible for credit through May 07, 2022. 

 

Contact Information  

For help or questions about this activity please contact 

Continuing Education:  

ce@annenberg.net 

 

Editor’s Note: This is a transcript of an audio webcast presented on April 24, 2020. It has been edited and condensed for clarity.

MODULE 1 

Paolo Manzoni, MD, PhD: A very 

warm welcome to all of you for being 

here today. It is a pleasure for me to 

guide you through today's update on 

this dramatic epidemic. In Italy we 

have been, and we are currently 

severely affected, as you know. So, unfortunately, 

we have a lot of experience recognizing the disorder 

and trying to understand this very severe disease. 

The flow of the talk today will be based on 3 

modules that we'll review together. In the first 

module, I will update you on neonatal immunity in 

the first months of life, because this is by far the 

most important period for neonatologists and 

pediatricians. 

In the second module, I will review what COVID-19, 

so far, [looks like] in children, infants, and neonates, 

while also describing what COVID-19 looks like in 

adults, in order to get inspired and better 

understand the burden of the disease. 

In the final module, I will discuss pregnancy delivery 

and the NICU organization in the COVID-19 era in 

order to prompt you to the best possible practices 

during this moment. 

Let's take a look at what is neonatal immunity. The 

first slide [Slide 1] very clearly shows you that in the 

flow of the ages of every child, the first months are 

really critical to get a good defense against acquired 

infections.1 Both because in the first couple of 

months, there's a lack of immunizations, and also 

because the opportunity to be able to defend, 

thanks to the vaccines, is not yet realized until the 

first 5 or 6 months of life. 

 

Slide 1 – Period of Vulnerability for Infant Infectious Diseases 

As a matter of fact, we have at least the first 3 

months in which the child is not yet 

immunocompetent and needs to be defended with 

maternal antibodies, passed either through 

placenta—in a natural way, if the mother is already 

immunocompetent for that disease—or, thanks to 

a boost due to a maternal vaccination during 

pregnancy. 

Also, it is very important what the baby receives 

through breastfeeding. Only very limited situations 

allow us to provide passive immunization. Let’s 

think about hepatitis B, as an example, or let’s think 

about palivizumab for respiratory syncytial virus 

(RSV), but only in very selective premature infants. 

https://pnce.org/COVID-19
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In the following 3 months, and roughly up to 6 

months, the child is getting step by step, a little 

more immunocompetent —but nonetheless it is still 

necessary to acquire defense—thanks to the 

antibodies acquired through breastfeeding, 

because the initial response to vaccines is, of 

course, still initial, and not yet full. 

 

Slide 2 – Neonates and Infants Immunity 

After 6 months, we presume the babies are 

developing full immunocompetency, or at the very 

least, they are competent in that they have already 

completed the first courses of vaccination. Again, 

breastfeeding remains a mainstay to deliver 

additional protection also in the second semester of 

life. 

Infection Experiences 

The baby, going to day care or simply living in 

society and no longer cocooned with the mother, 

little by little acquires infections, develops an 

infection experience. Together with immunity 

derived by vaccinations, this ultimately makes the 

child immunocompetent when he's in his second 

year of life. 

With this in mind, it is clear that in the first 2–3 

months, we are at the peak of our troubles, as 

pediatricians and neonatologists, facing infection 

disorders in children. This is a clear example of 

covering for RSV, the number 1 virus in the first 

month of life. RSV always produces the peak of 

hospitalization, and the highest severity around 2–3 

months of age in infants.2 

 

Slide 3 – Example of the most frequent respiratory virus = RSV 

Just because in these moments, the troubles are at 

their peak, and the protection of the infant—as we 

were reviewing earlier—can be provided by the 

same immunization of palivizumab, but only in 

limited situations, but basically by breastfeeding, 

and relying on antibodies provided by the mother, 

if the mother is able to pass through the placenta 

those kinds of antibodies. The first 3, 4, months of 

life are critical, and in this view, we see that COVID-

19 makes no exception to that. 

The neonate and young infant are protected only 

through antibodies from the mother. And we need 

to make sure the baby is getting, either way, those 

antibodies, either through the placenta during the 

pregnancy, or through the placenta thanks to a 

maternal booster provided by a vaccine, or through 

the transfer from fresh breast milk. I underline fresh 

breast milk, because donor pasteurized, or stored, 

or refrigerated breast milk has a decrease in the 

amount of viable antibodies. 
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Slide 4 – Importance of Maternal Transfer of Antibodies to the Fetus 

Let’s skip now to this very important finding. When 

[a baby] is premature, a decrease in the transfer of 

antibodies is clearly understandable. The optimal 

transfer occurs at term, so only term infants 

complete the transfer of antibodies from the 

mother to the offspring. But take a look at how wide 

the gap is between 35 weeks and a term infant3 

[Slide 5]. 

 

Slide 5 – Prematurity Interrupts Optimal Transfer of Maternal IgG 

There is a 60%–70% decrease in the amount of 

antibodies delivered, and this makes a big 

difference. There is no surprise when we review 

cases of infants having acquired RSV disease in the 

first months of life compared with those who were 

protected from RSV disease, we always see that 

those with RSV disease show levels of maternal 

antibodies 2- or 3-fold lower than those who were 

ultimately protected. 

 

Slide 6 

The number of antibodies makes a big difference, 

and it's making a big difference to the fact that after 

a few weeks those antibodies terminate, and their 

action, and their viability ends. It has been 

calculated in a precise way that antibodies 

transferred from the mother may have a life of 17 

weeks, so they are able to protect the infant for the 

first 3 or 4 months. Probably a little less if those 

antibodies are transferred after maternal 

vaccination during pregnancy. But, as a matter of 

fact, these data explain very well, why in the first 3–

4 months of life, babies need to get protection in 

this way.4,5 

 

Slide 7 

In summary, from this first module we know very 

well maternal antibodies are critical. We know very 

well that prematurity effects heavily the optimal 

design of the transfer of antibodies through the 

placenta. We know very well that the more 
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antibodies you receive, the more protected you get, 

and we know very well that the duration of 

protection can be calculated, and it is not longer 

than 17 weeks, according to the evidence. 

 

Slide 8 – Module 1 Summary 

We also know maternal vaccination in pregnancy 

could be a good option for some preventable 

diseases that may be very severe in the first weeks 

of life, when the transfer of antibodies through a 

natural course of pregnancy may not be able to fully 

prevent the disease we are trying to target. 

And the final consideration, which is a usual refrain 

for all pediatricians and neonatologist, that 

breastfeeding is currently the best possible 

option after birth to protect your baby. 

MODULE 2 

Let's go to the second module where I will review 

the story of COVID-19 in children, infants, and 

neonates, and what we are learning daily in Italy 

from this devastating epidemic.  

First, I think all of you know that COVID-19 may 

produce severe symptoms, including fatalities, or 

may result in mild or even asymptomatic disease. 

The ACE2 cellular receptor is emerging as critical, 

because this virus adheres to this receptor to enter 

the cell. Kids may have less severe disease because, 

in the case series reported so far, only 1% to 2% of 

the patients described are actually less than 18 

years old. Even more, when you think of the case 

fatality rate, because it's almost anecdotal in 

children so far, luckily. Whereas, in adults, the 

mortality rate spans between 2% and 8%, or even 

10%, 12%, in some Italian regions. 

 

Slide 9 – What about COVID-19 Infections? Risk Factors and Severity 

COVID-19 Pneumonia 

Risk factors for severe illness include older age, 

underlying chronic medical conditions, and 

comorbidities and obesity. Pneumonia is the most 

well-known disorder produced by this virus, and 

historically has been the first feature detected when 

these epidemics spread. Pneumonia by COVID-19 is 

characterized, as you all know, by typical interstitial 

lesions, evolving with CT-confirmed ground-glass 

lesions and multiple consolidations. Its diagnosis 

relies, as of today, only on PCR on nasopharyngeal 

swab. 

 

Slide 10 – COVID-19 Pneumonia 
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What is the burden in children? Is it a problem in 

children? Let's look at children first. The children— 

and with children, I mean babies older than 1 month 

and younger than 18 years—have actually limited 

burden and a limited severity, as we were alluding 

to earlier on. 

 

Slide 11 – Is COVID-19 also a problem in children, infants, neonates, 

and/or pregnant mothers? 

In China, we have more than 70,000 cases stated, 

but only 1% of the cases occurred in children less 

than 10 years [of age]. In Korea, less than 1%. In Italy 

there were 1.2% of COVID-19 cases occurring in 

children less than 18 years. But regardless of the 

figures, the cause of infection is generally described 

as mild to moderate, and, so far, crossing figures, no 

confirmed deaths attributed to COVID-19 occurred 

in Italian children. 

We only had a very debated case of a 16-year-old 

female adolescent who, regretfully, died of COVID-

19, but still there is no autoptic finding to confirm 

that COVID-19 was the actual cause of death. Let's 

keep in mind that severe disease, like from many 

other viruses, can occur in children [and] in 

adolescents already affected by having 

comorbidities, like bone-marrow transplantation, 

leukemia, immunodeficiencies. And this is no 

surprise at all. 

Italy ICU Case Study 

When we look at Italy’s situation, I'd like to show 

you, these very recent…last weeks' study in 

Lombardy.6 This is a record from the network of ICU 

in Lombardy—a record involving 1,500 critically ill 

patients admitted in 1 month. All 99% underwent 

respiratory support, but only 4 out of 1,500 and 

more were less than 20 years old. 

 

Slide 12 – Demographic and Clinical Characteristics of Patients in 

the First 24 Hours of ICU Admission for COVID-19 in Lombardy, 

Italy: only 0.3% were children 

None of these 4 adolescents died; none had 

significant comorbidities. This is a very important 

finding that can be reassuring for us and can be 

telling us that the burden of the disease is limited, 

and that the risk for severe outcome is limited, as 

well. 

Typical Pediatric Features 

We know there are typical features in pediatric 

patients with COVID-19 infections. CT images, or CT 

imaging, shows more frequently consolidation with 

a surrounding halo sign [Slide 13], and this is 

considered typical in pediatric patients. Also, 

coinfections are treated more commonly than in 

adults.7 
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Slide 13 – Clinical and CT features in pediatric patients with COVID-

19 infection: Different points from adults 

I don't know if the disease is attributable to the fact 

that the pediatricians who usually test with multiple 

virus testing rather than physicians [for adult]. But, 

as a matter of fact, COVID-19 has been seen in our 

cases in Italy frequently together with other 

respiratory viruses. 

Now I'll show you 3 slides reporting the main case 

series that describes, so far, from the 3 important 

countries with this epidemic: China, Italy and the 

USA. These reports from China were published in 

the New England Journal of Medicine last month8 and 

described the 171 pediatric cases, all of them having 

a course mild to moderate. I draw your attention 

with a balance distribution of age range between 1 

and 15 years. 

 

Slide 14 – Epidemiological and Clinical Characteristics of COVID-19 

Pediatric Cases in Italy (n=168) 

I will note, just like in adults, even in children, males 

are more frequently represented, and this is 

something that was a concern. In Italy, we have 

been able, so far, thanks to our pediatric registry 

run by the Italian Society of Pediatric Infectious 

Disease, to describe the 168 patients in this paper 

that is in press. Again, here we have a balanced 

distribution of ages.9 

Again, here we have this slight prevalence of males, 

and the same occurs in the USA. Here you have the 

record from the CDC [Slide 15], published 10 days 

ago, with cumulative cases, day by day, and the 

breakdown of symptoms and signs in pediatric 

patients in the USA.10 

 

Slide 15 – Epidemiological and Clinical Characteristics of a Series of 

COVID-19 Pediatric Cases in USA (n=291) 

In summary, when taken together—the case series 

from China, Italy, and the USA—the main 

differences in children compared with adults are 

that the children feature less fever, less cough, less 

dyspnea, less headache, less myalgia, but similar 

incidence of gastrointestinal symptoms. If we 

compare, and this is something that it is in press 

and will be published later,11 if we compare the case 

series from these 3 countries, we see that the 

median age of reported cases is quite different from 

China, the USA, and Italy. 
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Slide 16 – Epidemiological and Clinical Characteristics of a Series of 

COVID-19 Pediatric Cases in USA (continued) 

In Italy, we have a median age younger than China, 

and much younger than the US. I don't know why, 

but this is what we are reporting. The high 

frequency of gastrointestinal symptoms in all 3 

countries is very important. It's also an important 

fact that pneumonia, as the main symptom, occurs 

in 40%–70% of patients, with 40% in Italy, where the 

course of the infection in children is quite similar to 

a very routine viral respiratory infection, or viral 

gastrointestinal infection. 

Also, I draw your attention to the presence of 

lymphopenia. In Italy, this has been described in 2% 

of cases, and in China 3.6%.11 To be honest, this is 

much lower than what is reported in adults, 

especially in Italy; lymphopenia in adults is present 

in much higher proportions. 

 

Slide 17 – Main Clinical Characteristics in Children A Comparison: 

China vs USA vs Italy 

Once we know that children and infants are 

moderately affected, both for severity and burden 

[of disease], it remains, nonetheless, a need for 

prevention and the need for limiting the spread of 

this virus from child to child, and from children to 

adults and caregivers. 

 

Slide 18 – Tips to Limit Spread in Infants and Children 

There are 2 basic points I want to underline for you. 

The first one is that according to the evidence, we 

know that aerosol and fomite transmission of 

COVID is plausible, because the virus remains viable 

and infectious in aerosols for hours, and on 

surfaces for hours or even days. So, social 

distancing and strict hygiene measures are 

absolutely recommended and compulsory, also for 

children and infants. 

The second point is that due to the very high 

frequency of gastrointestinal compromise in 

children with COVID-19, it is plausible that there is 

fecal-oral transmission, not only respiratory 

transmission. These points have been nicely 

debated in a recent paper in Gastroenterology where 

in adult patients with COVID-19—out of 60 studies—

the prevalence of gastrointestinal manifestation 

was extremely high, and the positive rate from stool 

and respiratory samples for COVID-19 RNA was up 

to 48%.12 Stool RNA was persistently positive even 

after respiratory tests had become negative. 

These findings and claims call for great attention, 

from us pediatricians and from parents. Hygiene, 
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and deep precautions with a person's stool [are 

necessary], because babies can spread the virus 

through the stool without showing symptoms and 

signs. 

Peculiar Presentations in Children  

Now I want to show you some peculiar 

presentations in children. I already described the 

typical frequency of the halo sign in the CT scan, and 

in the lung CT scan. But as I was telling you earlier, 

the gastrointestinal symptoms and morbidities are 

frequent, as testing for peripheral vasculitis 

ultimately show a skin lesion. 

I want to highlight those 2 points by showing this 

case, a record that we described last week, which is 

currently submitted to the New England Journal of 

Medicine,11 but I can disclose it. It's an uncommon 

presentation in a 7-year-old child we admitted to 

our unit. This child, she had no underlying 

comorbidities, and she was actually hospitalized for 

persistent diarrhea and increasingly severe 

abdominal pain, but no history of cough or fever. 

 

Slide 19—Possible presentation as severe gastrointestinal disorders 

ultimately leading to acute ischemic gastrointestinal disease 

We performed a complete workup, and due to the 

epidemic spread, we included a nasopharyngeal 

swab that was positive for COVID-19, just like the 

family of that child. And the chest X-ray, despite the 

absence of symptoms, showed the typical viral 

pneumonia patterns. Due to the increasing 

abdominal pain, and due to the increasing severity 

of the clinical picture, she was referred to surgery. 

[She] underwent exploratory laparoscopy, and 

ultimately was revealed to have phlegmonous 

appendicitis with peritonitis. No pathogens grew 

from any culture. The child was treated empirically, 

and she recovered well. Finally, we are thinking that 

this virus was present, and might occur in many 

children, by producing severe diarrhea and 

gastrointestinal disorder.  Ultimately it was 

associated in promoting the surgical outcome. 

Skin Lesions  

More frequently, in Italy, we are seeing and 

detecting skin lesions of many kind. At least the 5 

types: urticaria, livedo reticularis, vesicular lesions, 

petechiae, and acral ischemia. (I will talk to you 

about acral ischemia in the next slide.) If you take a 

look, and you know the pathology of these lesions, 

the common denominator of these lesions is the 

occurrence of vasculitis associated with 

microthrombi and ischemia of the referral vessels. 

 

Slide 20 - Possible Association of COVID-19 With Skin Lesions 

You know very well that COVID-19 disease is 

emerging as a systemic vasculitis disease, 

associated with an abnormal inflammatory 

response. As such, it is curious to report these 

actual skin lesions in asymptomatic children. Those 

lesions are being frequently described, just like in 

epidemic in the last couple of weeks, in children 

with an average age of 10 years, usually affecting 

the feet, less presented in the hands. The fingers are 
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typically affected, not all concomitantly, but usually 

2 or 3 fingers, often separated by fingers not 

affected. 

The lesions have a purplish-red or bluish color, they 

can evolve also with crust, but with restitutio ad 

integrum through recovery, typically in a couple of 

weeks. Limited testing for COVID-19 has been done, 

but many cases are reported as family clusters, or 

were positive to the swab. 

 

Slide 21 – The main feature of skin involvement in COVID-19 

infection: Acral ischemic lesions in asymptomatic children 

In summary, data from China, Italy, and the USA 

suggest the pediatric coronavirus disease may be 

less severe than cases in adults, and children 

might experience different symptoms than 

adults. In these preliminary descriptions of 

pediatric cases, relatively few children with COVID-

19 are hospitalized. 

 

Slide 22 – Module 2 Summary 

Pediatric patients might not have a fever or cough. 

In general, fewer children than adults experience 

fever, cough, or shortness of breath. Severe 

outcomes are not common in children. Only very 

few deaths have been reported so far. But children 

may be a reservoir for spreading and dissemination, 

even when they have a less serious illness, or are 

actually asymptomatic. Consider fecal transmission 

from children who are carriers, without knowing 

that. 

MODULE 3 

With this in mind, I will now move to the third 

module. I want to update you about COVID-19 in 

pregnant women through delivery and good 

practices in the NICU. 

Is COVID-19 a problem in infants and neonates? 

Once more, this model is true, because infants and 

neonates have very limited burden with very limited 

severity. [There are] 2 main case series so far from 

China and Italy. But in both of them, up to 90% of 

neonates and infants are asymptomatic, and only 

10%–20% have only mild respiratory symptoms, 

feeding instability or unspecific features. 

 

Slide 23 – Is COVID-19 also a problem in children, infants, neonates, 

and pregnant women? 

This slide and the next one [Slides 24–25] report a 

table that a group of researchers, including myself, 

led by Shalish and Sant'Anna from Canada, had 

performed by reporting all together…all the papers 

described in positive mothers who delivered (in 
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slide 23), and infant(s) who were positive in the first 

year of life.13 By skipping from one side to the other, 

you can see that usually mothers who are positive 

deliver babies who prove negative to the test, and 

who do not need any support of any kind, with very 

limited exceptions. 

 

Slide 24 – Characteristics of infants born to mothers with positive 

SARS-CoV-2 infection 

Only very few positive cases at birth and during the 

first 2–3 days of life have been described from 

positive mothers. We had a couple of them in Turin 

and a couple of additional more in Lombardy, 

described here in the SIN-ISN network. But the 

majority of those cases listed here in the first year 

of life, as you see, occurred in babies older than a 

few days, that is, outside of the neonatal period. 

 

Slide 25 – Characteristics of neonates and infants <1 year of age 

with positive COVID-19 testing 

As a matter of fact, in the literature that we could 

access, so far, there are reports of 140 COVID-

positive mothers who gave birth to only 8 COVID-

positive neonates: 5 from China and 3 from Italy. 

These children, those neonates, were mostly 

asymptomatic, and when they showed mild 

symptoms of respiratory distress, instability or 

sepsis-like symptoms, it's absolutely uncertain 

whether these symptoms were attributable to other 

concomitant conditions. One of them was 

premature, another developed bacterial sepsis. All 

were attributed to the virus.13 

 

Slide 26 – COVID-Positive Mothers and Neonatal Outcomes 

Respiratory Strategies 

There are few questions we are asking ourselves as 

neonatologists: Can we continue to use current 

respiratory strategies with neonates born to COVID-

19-positive mothers? Or mothers who are uncertain 

of their COVID-19 status in a time when the 

epidemic is spreading? 

 

Slide 27 – Can we continue to use current respiratory strategies with 

neonates born to COVID-19-positive mothers? 
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The general response is yes, but we need to make 

sure that some modifications have been taken to 

address the possibility of aerosol generation and 

exhaled air dispersion during the administration of 

oxygen. As a matter of fact, the only recommended 

modification, the main recommended modification, 

is to use bacterial and viral hydrophobic filters 

located at the expiratory part of the systems. We will 

get back to that, because this is a part of a network 

of recommendations that are nicely depicted in this 

review paper that our group is publishing in the 

American Journal of Perinatology. As you see, 

endotracheal intubation is the most dangerous 

activity and procedure associated with a higher risk 

of contamination. 

 

Slide 28 – Practical Approach in the Delivery Room 

Precautions and different approaches need to be 

taken, but also the use of mask and bag, in the 

delivery room, suctioning from nonintubated or 

mechanically ventilated infants, and administration 

of the CPAP or mechanical ventilation needs to be 

tailored and fully reviewed in light of the risk of 

aerosol transmission and contamination. 

Pregnancy and Delivery 

Getting back to pregnancy and delivery. As 

neonatologists, we are often consulted by 

obstetricians and pregnant mothers with 2 main 

questions: Can COVID-19 be passed from a 

pregnant woman to the fetus or newborn? The 

response so far is, no. No confirmed vertical 

transmission has occurred, so far.  

I know [one], but it is off the record, that one specific 

case is described occurring in a European nation, 

but as of today, no consistent report of vertical 

transmission exists. If you think about this, it is not 

a surprise because almost all respiratory viruses do 

not have a high burden of occurrence through 

vertical transmission. 

 

Slide 29 – Is COVID-19 a Problem During Pregnancy or Delivery? 

The second [question] is if a woman has COVID-19 

during pregnancy, will this hurt the baby? Again, 

the response is probably no, but we need to admit 

that we don't know, at this time, if any risk is posed 

to infants. Our experience is too short and too 

limited, so far, to discard [the contention] that 

damages can occur.14 

Also, taking into account that the epidemiology now 

for pregnant mothers being positive for COVID-19 is 

huge. This is a paper from the USA, Universal 

Screening in New York City during 2 consecutive 

weeks in late March/early April, disclosed that 50% 

of pregnant women tested were actually COVID-

positive despite the fact that only 1.9% of them were 

symptomatic.15 
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Slide 30 – What is the current prevalence of COVID-19 in pregnant 

women at deliver? 

This means the risk of underestimating positivity for 

COVID-19 in women who are admitted for delivery 

is very high. My advice in this epidemic era is to 

consider precautions and adoption of measures in 

times and settings where the epidemic is occurring 

heavily. 

Breastfeeding and Neonatal Guidance 

A final, or a pre-final point is, "What are we doing 

with neonatal management in the nursery, in the 

rooming‐in and for breastfeeding?" I summarize 

here, 3 main documents that came to my attention. 

The American Academy of Pediatrics’ document, 

published in Pediatrics by Karen Puopolo a few 

weeks ago,16 is basically recommending to not 

exclude separating mother and neonate, in some 

situations. It’s more aggressive than the European 

and Italian document published through a 

consensus between the Italian Society of 

Neonatology and the UENPS (the Union of 

European Neonatal & Perinatal Societies) and 

published in Archives of Disease in Childhood.17 

 

Slide 31 – Guidance for Neonatal Management in the Nursery and 

for Breastfeeding 

This document, our document, recommends not to 

separate the mother and neonate except in very 

limited situations. The same approach has been 

taken also by the Brazilian Pediatric Society, with 

which I collaborated, and this document is in press 

in the Jornal de Pediatria.18 

I want to summarize here what we are doing in Italy 

and Europe, and what we are recommending for 

delivering mothers and neonates. As you see [Slide 

32], in the majority of cases, we do not recommend 

separating mother and infant, and we recommend 

providing direct breastfeeding, as well. 

 

Slide 32 – Breastfeeding and COVID-19 

Of course, no situation will strengthen the need to 

recommend preventative measures for prevention 

of mother-neonate transmission—prevention of 

the horizontal transmission. Only in one specific 

situation do we recommend isolating the mother 
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from the infant, and to express the milk, and to give 

the milk by bottle; but it is only expressed maternal 

milk, and not pasteurized. This situation would 

include a mother with severe symptoms of 

respiratory infection and fever, cough, secretions, 

who is too sick to care for a newborn. In this 

situation it's a matter of common good sense to 

separate the mother and the infant—to take all 

these measures we are describing here. 

Also, we recommend instituting in every NICU a 

checklist of measures that need to be taken to limit 

the spread of the epidemic. These measures are 

related, and we need to include the mother, 

newborn, health care providers, and parents, as 

well.19 

 

Slide 33 – How to manage a tertiary‐level NICU in the time of COVID-

19 A summary of the lessons learned from a high‐risk zone in Italy 

Current Treatment Options 

In summary, in this disease, including adults and 

children, this table provides an overview of all the 

treatments now in use for COVID-19 [Slide 34]. 

Basically, these are anti-inflammatory, 

immunomodulatory treatments.  These are anti-

viral treatments, treatment for prevention of 

coagulopathy and thromboembolic complications, 

as secondary to an inflammation storm. Respiratory 

management, and inhibitors for viral entry into 

cells. 

 

Slide 34 – Summary of Current Treatment Options and 

Management for Adults and Children 

But as you see, there is no COVID-19-specific 

treatment currently. As you all know, and as you 

see, the type of treatment is always either 

symptomatic or untargeted, [for] either drug you 

are using. The point now is to understand whether, 

in the next weeks or months, if something will arise 

that will enable us to switch our ability to cure 

infants, children, and adults with COVID-19. 

I want to give you a quick review of 4 drugs under 

investigation.  

 

Slide 35 – Waiting for a vaccine: Are there any potentially 

innovative/alternative treatments? 

Resveratrol, in vitro significantly inhibits MERS-

coronavirus infection by 3 main pathways, 1 of 

those being the upregulation of the ACE2 gene 

expression.20 By enabling the MERS-coronavirus, 

researchers are excited to test its ability, also, on 

coronavirus, which is very close to MERS. 
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Slide 36 – RESVERATROL 

Lactoferrin, the same with the SARS pseudovirus is 

inhibiting the heparan sulfate proteoglycans that 

are a cell-entry protein, very critical for entry of the 

cell by these viruses.21 

 

 

Slide 37 – LACTOFERRIN 

But probably more sound is the point of L-

asparaginase. L-asparaginase is an enzyme that is 

capping and blocking asparagine, which is an amino 

acid placed in a position in the cell membrane 

protein critical for an ACE2 receptor. The point is 

that when we eliminate the amino acid asparagine 

from the cell membrane protein, we likely prevent 

binding of the virus to its specific cellular receptor. 

 

Slide 38 – L-ASPARAGINASE 

As a matter of fact, and this is of course off-label, it 

is suggested that combination treatment with L-

asparaginase and chloroquine and heparin has 

been very recently patented in the USA by Italian 

researchers, with randomized clinical trials from 

Wuhan. 

In Italy, it's getting increasingly popular and 

increasingly good results from plasma transfusion 

of convalescent donors. The rationale is obvious: 

formerly positive COVID-19 patients may become 

donors of a hyperimmune plasma once they 

recover and return negative.22 

 

Slide 39 – PLASMA TRANSFUSION from Convalescent Donor 

Also, in previous coronavirus epidemics, the 

potential for this treatment has been tested 

positively, with preliminary experience during this 

epidemic in China and in Spain, with promising 

results. I know, from personal communication, that 
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in Mantua Hospital in South Lombardy, some 22 

patients had been treated already with these 

strategies with very good results. All of them were 

ICU patients, and they recovered much faster. 

Usually recovery occurs in 15 to 22 days, and in 

these 52 patients the recovery occurred in 5 average 

days. 

A randomized clinical trial has been started, last 

week, in Lombardy’s ICU network. We're very 

excited to see whether this could be a good bullet 

to shoot away COVID. 

Key Messages  

So, as a final take-home list of messages, I want to 

remind you, and disease consideration is that the 

COVID-19 epidemic is an unprecedented challenge 

for all of us, and all health care systems worldwide.  

As pediatricians, we need to know that children may 

be affected, but usually with less severity, despite  

the high likelihood of children being carriers of the 

virus, even though [they may be] asymptomatic. 

Gastrointestinal symptoms and fecal-oral 

transmission are frequent in children and should 

raise concerns when taking precautions and 

prevention.  

No vertical transmission from pregnant mother to 

child has been demonstrated to date.  

Neonates can occasionally experience mild-to-

moderate forms of the disease, but no consistent 

feature of neonatal disease attributed to COVID-19 

has been described, so far. 

 

Slide 40 – Key Takeaways 

Finally, there is no specific treatment. No vaccines 

exist to date. We are all trying our best to manage 

this epidemic with the drugs we have, and we hope 

that we'll be through it quickly because this 

epidemic is affecting all of us very severely. 

QUESTION & ANSWER 

Editor’s Note: This is a transcript of audience questions together 

with Dr. Manzoni’s responses from the April 24, 2020 audio 

webcast. 

What can we learn specifically from RSV-related 

immunology in newborn infants that may apply 

to COVID-19? 

Dr. Manzoni: Well, I think the major point is the fact 

that maternal antibodies pass through the placenta 

and may protect the child for 2–3 months. The 

model, as a respiratory virus, could be similar in that 

COVID-19-positive pregnant mothers could transfer 

their antibodies to the child, to the offspring, and in 

doing so protecting the baby, their baby, for the first 

weeks. 

Do you have RSV vaccine given to the mother in 

Europe? We have [palivizumab] immunoglobulin 

given to newborns only in the US? 

No. An RSV vaccine does not exist yet. There have 

been trials exploring the efficacy and safety of the 

maternal RSV vaccines, with contracting and 

somewhat positive result. But as a matter of fact, 

this vaccine is not yet out in the market. And 
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palivizumab can be administered only to premature 

infants less than 35 weeks of gestational age and 

with additional comorbid conditions. 

Did you see any cases of vertical transmission of 

COVID-19 from mother to infant?  

Did the staff wear N95 masks for deliveries to 

rule out all COVID-positive mothers? What kind 

of PPE protection equipment was used? 

As I outlined in my presentation, so far there is no 

vertical transmission case confirmed, and we stick 

to that. We know, historically, that respiratory 

viruses have a very low likelihood of vertical 

transmission, or at the very least that they are very 

unlikely to produce a congenital disease. And we 

expect similar findings from COVID-19. 

Nonetheless, when COVID-19-positive mothers 

deliver, we, of course, take all measures to protect 

the infant and ourselves from horizontal 

transmission from the mother by using all PPEs that 

are applicable in that situation. One very important 

point is that the most protective mask, the so-called 

FFP3, or FFP2, according to the OMS, should be 

reserved for procedures generating aerosols, and 

conducting very close to the patient's mouth. 

With the neonate, and I would dare to say, with 

younger infants and children, every procedure we 

are taking is by definition very close to the mouth of 

the patient, with a very high risk that aerosol 

generation occurs, because the baby or an infant 

can cry, can spit, can vomit, can exhale. So, my 

recommendation that I use in my unit, and that we, 

as neonatologists, use in the Italian network of 

neonatal intensive care units, is to get to the highest 

level of protection in delivery room, and at all times 

when approaching a neonate with possible 

respiratory disorders, or possible uncertain status 

for COVID-19. 

Did you bring the children in for routine 

vaccinations at the height of your surge? 

Routine vaccination is absolutely recommendable. 

There is currently no recommendation either to 

withdraw or support more. So, as a matter of fact, 

the normal course of vaccinations should be 

emphasized as routine. 

What precautions should a COVID-19-positive 

mother take to prevent transmission during 

breastfeeding? 

A mask… washing and disinfecting hands, and a 

mask. There is no demonstrated transmission 

through breast milk. So, once the mother cleans her 

nipple with the usual systems, and once the mother 

uses [something to] protect her from aerosol 

transmission to the baby, and reinforces hygiene 

with disinfectant gel on her hands, I think that is 

done.  

In theory, I outlined in my talk, fecal transmission 

from the diapers should be targeted. But so far, we 

have so very few neonates affected by COVID-19 

that it's much more likely that the mother would 

transfer the virus to the baby, rather than the 

opposite. 

Do you recommend using donor milk if maternal 

breast milk is not available? 

I have no problems with donor milk because of what 

I was saying earlier: there is no demonstration of 

transmission from human milk; however, the 

maternal donor should not be positive for COVID-

19. Of course, donor milk for premature infants is 

better than formula milk, provided that donor milk 

is handled and processed in a high-quality 

[manner]. 

Would the benefits of breastfeeding outweigh 

the risk of a COVID-19-positive mother 

breastfeeding her child? 

Absolutely, yes. They outweigh [the risk] by far. I 

always remind everyone that the OMS and the WHO 

recommend breastfeeding also HIV-positive 

mothers in some low-income countries, where the 
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protection offered by breastfeeding outweighs the 

risks related to not receiving human fresh milk. So, 

with COVID-19 even more. 

Considering that fecal transmission can occur, is 

it recommended to wear gloves when changing 

a child's diaper? Or, is immediate hand washing 

sufficient? 

I think it's okay to immediately hand wash and 

disinfect with alcohol-based gel. 

Do neonates require resuscitation, and was the 

resuscitation done in the same room as the birth 

from COVID-19-positive mothers? 

No. We have separated areas. But this is true, at 

least in my NICU, we have separated areas, and this 

is true for all situations. If the baby is requiring 

resuscitation, usually they’re taken at least 2 to 3 

meters away from the mother, so any risk of 

transmission is avoided. Also because the room is 

equipped with laminar flow, which should prevent 

transmission by air. 

Are there any changes to basic cardiopulmonary 

resuscitation algorithms for children with 

documented or suspected COVID-19? 

To my knowledge, no. To my knowledge, not yet. In 

Turin, my colleagues in the ICU of Turin admitted 2 

children very severely affected. One of them 

needed intubation, but they had very severe 

comorbidities, and the question of these incidents 

remains anecdotal, I would dare to say. 

What are the reasons which explain the less 

symptomatic children, or the neonates, in 

comparison to adults? 

Oh, well, there are several theories. The most 

popular theories are, number 1, that the experience 

of infants and children with coronaviruses of any 

kind are very recent; and therefore, there could be 

a cross protection, thanks to having gotten into 

contact with other coronaviruses, more frequently 

than adults, and more recently than adults. 

The second idea is that the ACE2 receptor is less 

represented and less active in infants and children. 

The third theory is that the course of vaccination 

somewhat enables a better pattern of immune 

defenses, thanks to the high level of activity of the 

immune system, which the child unavoidably has. 

Can you describe a typical presentation you've 

seen in children presenting with COVID-19, in 

your experience? 

Well, in my experience I saw 3 cases of COVID-19. I 

personally saw 3 cases, and all of them had a very 

uncommon presentation. The one I described 

[earlier in the presentation] had severe diarrhea, 

lasting for more than a couple of weeks. Another 

had myalgia and nothing else, and another had 

cough, but with a very mild rhinitis. I think this is 

very much representing the universe of 

presentations in children and infants with this virus. 

I would dare to say that the presentation of COVID-

19 in infants is absolutely no different, roughly 

speaking, from other respiratory or gastrointestinal 

viruses that we are very familiar with as 

pediatricians. 

For children who present with GI symptoms, 

what is the frequency of vomiting and diarrhea? 

It's very frequent. In our case series in Italy, we 

described 19% of children having these symptoms 

as the main ones. But off the record, I recognized 

that this proportion may be even higher, maybe up 

to 30%–40%. Also, I can vouch for a frequent 

occurrence of diarrhea during this epidemic in 

children who were not tested but were living in 

households together with COVID-19-positive 

patients. So, in my opinion, the burden of the GI 

symptoms is even higher than what we have 

described. 

As adults are wearing masks, practicing hygiene, 

and social distancing, how do you suggest 

parents protect their newborns from leaving the 
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hospital to going to doctors' visits, after delivery 

and from the hospital? 

Well, this is a highly debated point. As a matter of 

fact, our government, the Italian Government, 

issued rules to prevent patients going to hospitals 

for situations that are not extremely urgent or 

severe. But, nicely enough, did not touch the so-

called maternal-infant area. Meaning that mothers 

and neonates and infants in the first weeks of life 

can and continue to receive the same services as 

ever, because it is a higher risk leaving them 

unattended rather than acquiring the infection. 

Of course, precautions need to be taken. And I 

mean disinfection, social distancing, wearing masks, 

gloves and gowns, and so on. Once we do that, I 

think that as pediatricians, we need to provide 

assistance for mothers and infants in the first weeks 

of life. 

Can you confirm when to hold mother's milk? I 

think one slide said for her to pump but not feed 

the milk until confirmed positive or negative? 

The Italian and European recommendation for 

COVID-19-positive and severely sick mothers is to 

express the milk and to give this expressed milk, 

fresh—not pasteurized—with a bottle, until the 

mother has recovered. In no cases 

recommendations rule out the need for mothers to 

give their milk. The only limitation is for severely sick 

mothers, and in such a case, breastfeeding is 

recommended but bottle feeding with maternal 

milk. 

Can children without symptoms be significant 

sources of transmitting infection to adults who 

will have more severe symptoms? 

Well, this is likely, but it's debated. In the very first 

stages of the epidemic there was a kind of dogma in 

saying that only symptomatic patients spread the 

virus, but later—after a few weeks from the onset of 

the epidemic—it has become clear, that also 

asymptomatic infant(s), and patient(s) as a whole, 

can disseminate the virus and hence transmit the 

disease. 

This is certainly occurring also for children. Let's say 

that the children after undergoing the lockdown of 

schools and day cares are closed, now since very 

early March, are less likely to acquire this virus, 

unless in a familial setting. So, now it's much more 

likely that children get the virus from adults, who 

somehow continue to work, or continue to see 

other adults, despite the lockdown, rather than the 

opposite situation. 

Are you having COVID-19-positive moms, clean, 

or sterilize their breast prior to breastfeeding? 

Clean, clean. 

Are you empirically giving anticoagulants to 

hospitalized pediatric patients? 

I didn’t, but it's recommended for those who evolve 

very severely. One of my 3 patients, it had been 

suggested by the infectious disease specialist, be 

given heparin. But we didn't do [that] because this 

child had a very good course, with fast 

improvement. But in settings where sicker children 

have been admitted, heparin has been used. I'm 

personally very, very convinced that coagulopathy, 

and thrombophilic changes of this disorder, is 

emerging actually as one of the main features, 

ultimately determining the severity of the disease. 

Editor’s Note: This is a transcript of audience questions together 

with Dr. Manzoni’s responses from the April 30, 2020 audio 

webcast. 

Would the benefits of breastfeeding outweigh 

the risks of a COVID-19-positive mother, 

breastfeeding her child? 

Yes, it is for sure because breastfeeding is providing 

antibodies against COVID-19, and the only way for 

the baby to get protected is to receive some 

antibodies for pathogens it’s meeting for the first 

time. 
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This model occurs also with other viral infections. 

Let's think of HIV in a specific setting where the 

benefits of breastfeeding from an HIV-positive 

mother outweigh the risk of acquiring HIV in babies, 

who have a very high risk of getting sick, extremely 

sick at the risk of death, if they don't receive 

antibodies. 

Can expressed milk from COVID-positive 

mothers be held in the same refrigerator as 

expressed milk from COVID-negative mothers? 

Well in theory, yes. Provided that you secure all the 

necessary hygiene measures and handle with safety 

and ultimate hygiene. Nonetheless, as a practical 

approach, we store these samples in different 

shelves of the same refrigerator or, if possible, in 

different refrigerators. 

What isolation procedures do you use for infants 

admitted to the NICU from COVID-suspected or 

positive mothers? 

We use the same isolation procedures that we 

implement when a transmittable disease is 

suspected or demonstrated with a newborn. Let's 

think of RSV, let's think of HIV, as well. So, we have 

isolation rooms with dedicated staff, nursing and 

doctor staff looking after the patient until the results 

of the tests are available, and they can rule out or 

confirm the suspected [case]. 

If Mom is COVID positive and symptomatic, 

should we test the infant? 

Surely yes, of course. This is the worst possible 

situation in which we are absolutely compelled to 

test the baby, while keeping the baby separate from 

the mother and isolated from the other NICU 

patients until the test results are available. 

Can you comment on whether pregnant COVID-

positive mothers in China and Italy were tested, 

or only if they had symptoms or other risk 

factors? 

Yes, certainly. This policy was implemented as the 

evidence was arising. In these epidemics we can 

understand that probably not the best strategies 

were implemented from the beginning, because the 

full awareness and the availability of the PPEs and 

equipment to cohort and isolate were not yet 

available from the very first minute. 

As a matter of fact, the first recommendations in 

Italy and China were to test only positive patients or 

patients with proven contacts with other positive 

individuals. As such, we performed probably less 

[tests] than needed, and we obtained fewer positive 

[cases] than the number that was probably real. 

One case in The New England Journal of 

Medicine reported intubation to limit 

aerosolization. In order to limit aerosolization 

for those with respiratory failure, do you 

recommend intubation with cuffed inflated 

endotracheal tube? 

Yes and no. Should the intubation be absolutely 

unavoidable, yes, this is the way. In addition, 

provide the equipment with the viral filters and the 

respirator. But more generally speaking, I'm 

skeptical about the approach of intubating infants 

who do not need to be intubated in order to limit 

aerosolization.  

I think that intubation is a procedure that needs to 

be reserved only for patients who actually need it. If 

we need to reduce aerosolization procedures, we’d 

better look at alternative strategies and the 

precautions that can be implemented without 

having the child undergo an invasive measure. 

We had a 31-week gestational age infant who 

tested positive for COVID-19. Mom was positive 

prior to delivery. The staff at delivery was in full 

PPE. The infant was removed immediately after 

birth and placed in isolation. What would the 

route of transmission be in this situation? 

Well, this is a very interesting case. I wonder which 

kind of delivery occured in that situation. Should it 
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be a spontaneous delivery, there is room for a 

possibility that the baby became positive during the 

delivery. Let's keep in mind that the presence of 

viral copies have been reported in the amniotic 

fluid, as well. So, these could be the 2 possible ways 

for him to become positive, in my opinion. 

To minimize fecal oral transmission, are there 

any precautions with diapers we should be 

doing additionally to reduce exposure? 

I don't see any additional major [actions] other than 

strict and repeated hygiene measures and the use 

of barriers to protect the baby’s caregiver. 

Is there any evidence of birth defects associated 

with COVID-19 positive mother? 

No. And I would say, not yet. I'm confident that this 

will not occur, because we know from other 

respiratory viruses that this risk is very, very 

uncommon. 

How long after delivery do you recommend 

newborns are bathed? 

I don't see any specific recommendation here. I 

think that this can be done as per standard of care 

in each setting. 

Given the data showing minimal risk for 

neonates from COVID-19, what is the AAP’s 

rationale for separating newborns from 

mothers who test positive? 

Well, I'm a little uncomfortable with this question 

because actually I don't see a strong rationale. I'm 

very much supportive of the Italian and European 

approach. Our approach is aiming at saving and 

endorsing breastfeeding whenever possible. And I 

think, just as I was telling you earlier, I think that the 

benefits of breastfeeding in this situation very much 

outweigh the possible risks. 

Can you speculate as to the main reasons why 

infants and children are largely protected from 

severe COVID disease? 

I would say, I can list 3 or 4 popular areas, that are 

usually addressed in order, to explain that. The first 

is that ultimately this virus is a coronavirus and 

coronaviruses are not unknown to infants and 

children, because they have already been in contact 

with [the virus], probably more frequently and more 

recently than adults. 

Another possible explanation is that usually ACE2 

receptors that are critical for adhesion of the virus 

are less present in infants and children. Another 

idea is that the routine schedules of vaccination 

may be providing an enhanced immune response 

to the infant that can defend them against 

pathogens of other kinds. 

Is the 17-week duration of protection—provided 

by maternal antibodies during gestation—for 

full-term infants or both full-term and early 

preterm infants? 

The 17-week duration is based on the average half-

life of the antibodies that pass through the placenta. 

The point is how many antibodies did pass actually, 

because once they pass their half-life, as an average, 

should be the same both in term and in preterm 

infants. The problem for preterm infants is that they 

had little time for their mothers to have their 

antibodies pass through the placenta. 

What are considered aerosol-generating 

procedures in pediatrics and neonates? 

I think that in this view, we'll need, as pediatricians, 

to be very pragmatic and flexible. I would dare to 

say, and this is my approach in my unit, that every 

time we approach a child or an infant and check him 

through a physical exam, we are at risk of 

undergoing an aerosol-generating procedure with 

the baby because if we explore his mouth or his 

tongue or his nose, we are unavoidably very close 

to his face and exposed to the risk that the baby is 

crying, spitting, or swallowing, or coughing, and 

therefore these are procedures that generate 



  

COVID-19 in Infants and Children: Lessons From Italy 

23 

aerosols. As such, they need to be included in the 

procedures that require protection. 

How many days into the viral process do you see 

the skin lesion issues present? 

Several days, and not the very first day. Usually, the 

course of the disease is around 2–3 weeks. At some 

point these skin lesions appear, but usually not at 

the very beginning. 

Were all infants, neonates with positive COVID-

19 born to mothers who were also positive? 

Almost all of them, but not all because, if I 

remember, at least a couple of cases reported that 

the mother was not positive.  But we have to keep 

in mind that the sensitivity of the swab is around 

70%, so a false negative may be there. 

Have you seen the atypical Kawasaki[-like] 

disease in Italy now described by several 

pediatric centers in the UK and the USA? 

Yes. I didn't see any actually personally, but I am in 

contact with other pediatricians in Lombardy having 

described an increase in reports of such Kawasaki-

like syndromes and features, in conjunction with 

the epidemic. So, the point is they are also here. 

Are you recommending any treatments for 

finger and toe symptoms? Do patients have 

other symptoms of COVID with these findings? 

I don't recommend any specific treatment, only 

symptomatic ones. And yes, some of them, 

according to the records, had other symptoms of 

COVID, such as fever or myalgia and influenza-like 

symptoms. 

From the US: I had a patient who lived with her 

family member, who tested positive a week 

prior to her delivery. We tested the new mother 

and secluded her with the baby after the birth 

of her child in a room down the hallway. One 

nurse was assigned to her specifically and the 

new mother was asymptomatic. She was not in 

a reverse-isolation room. Was this the best 

practice in your eyes? 

I think that roughly speaking, yes, in  a situation like 

that, we assign the mother and the child to an 

isolation room. We allow rooming-in of the child, 

and we have a limited number of rotating  nurses 

and midwives assisting them. 

Do the team members admitting a premature 

neonate born to a COVID-positive mother, need 

to don full PPE, including N95 respirator, if the 

admission takes place in a standalone 

resuscitation admission room? 

Yes. The team needs to be protected with PPE, such 

as the FFP2, such as masks, gowns and gloves. 

Resuscitation and admission rooms need to be 

prepared specifically for these activities. 

Other than contact precautions, have you seen 

any preventative therapies used that are 

supported? For example, taking certain dietary 

supplements or probiotics? If so, how much and 

what strains? 

No. I love probiotics, as probably many of you know, 

but in this context, no probiotics prove to be 

effective, so far. The only nutritional supplement 

that has been consistently prescribed is vitamin D. 

Vitamin D is supposed to have good antiviral and 

anti-inflammatory activity. So, as a supportive 

treatment, this can be taken. 

Do you allow skin-to-skin for neonates with 

COVID-positive mothers? 

No. Skin-to-skin is avoided in this context if mothers 

are positive. 

Are there specific nutrition-related 

interventions for the NICU pediatric population 

with COVID? 

No. Unless the mother is too sick and too severely 

affected not to be able to breastfeed, or not to be 

able to express her milk. If the mother is able, at the 

very least, to express her milk, we give the 
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expressed milk by bottle. If she is so sick that she's 

not even able to do that, we give formula. 

What is the median duration of fecal viral 

[shedding] in children? 

We don't know exactly because there is still 

uncertainty about the data. We suppose it’s many, 

many days, but we still don't know. 

What do we know about immunity after COVID-

19 with symptoms or asymptomatic? 

We don't know anything so far because the 

experience for us is still too limited to allow us to 

have a cohort being tracked for a good number of 

months. I hope I will be able to answer this question 

in the next month. 

When testing neonates for COVID-19, is it more 

beneficial to send a stool sample rather than a 

respiratory sample? 

I think respiratory sample, yes. Respiratory samples 

would be better. 

What would be the ideal test in a patient with 

skin symptoms: PCR or serology? 

PCR, for sure. Serology, so far is not helpful. PCR 

confirms that the virus is there, at the moment, and 

is the most important one, rather than seeing 

whether the baby has antibodies. 

Do you recommend universal testing for all 

patients in labor and delivery? 

I would like very much to have this as a possibility, 

but unfortunately this goes, at the moment, beyond 

our possibilities, not only in Italy but everywhere. 

If you have a COVID-positive mother and infant 

in the NICU who were tested and negative on 

admission, is there a need to repeat the test at 

any point? 

This is a difficult question. Honestly, I don't have a 

consistent position on that. I would consider this, 

but honestly, I can't say anything. 

How long after exposure to COVID will a 

nasopharyngeal test report positive? 

This is variable. We have cases that remain positive 

for weeks and weeks, confirming positivity to repeat 

testing week after week. So, it's unpredictable to 

some extent. 

At what point do you let a COVID-positive mom 

visit a premature baby in the NICU? And what 

about the father? 

This is a very good and important question. We test 

mothers, but fathers should have a role in that, just 

like in the child's life, but also in this moment they 

should have a role. Different policies on admitting 

fathers both in the delivery room and in the ward, 

are followed in this moment, in different settings 

and in different countries. We recommend fathers 

use the PPEs and to take all precautions needed to 

minimize the risk for cross-transmission. 

Do you have an opinion about using Ibuprofen 

for fever in COVID-positive patients? 

No, I don't, but I prefer to use paracetamol at the 

moment. This is the most followed approach, at 

least in Italy. But so far we don't have any data 

stating that Ibuprofen may be dangerous. 

Do you recommend a specific dose of vitamin D 

for supportive preventative care? 

Yes, 800 international units per day. 

 

 

 

Abbreviations 

AAP American Academy of Pediatrics PCR polymerase chain reaction 

ACE2 Angiotensin-converting enzyme 2 PPEs personal protective equipment 
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FFP Filtering Face Piece RNA ribonucleic acid 

ICU Intensive Care Unit RSV respiratory syncytial virus 

NICU Neonatal Intensive Care Unit SIN Società Italiana di Neonatologia 

  UENPS Union of European Neonatal & 

Perinatal Societies 
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