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Guidance for the clinical management of unwell children with Covid
19 on PICU

Key points
(see PICS document https://picsociety.uk/wp-content/uploads/2020/03/PICS-Covid-19-guidance-v4.014Mar2020-1.pdf)

•

Coronavirus (COVID-19) is an air-borne disease, characterized by its ability to spread
rapidly among healthcare staff who are not properly protected. It can be difficult to
rapidly diagnose and has a high case-fatality rate in adults but generally appears to be
a mild illness in children.

•

The key considerations for all healthcare staff managing critically ill children are safe
isolation, the wearing of Personal Protective Equipment (PPE), and consideration
whether or not to transfer suspected and/or confirmed Covid-19 cases to PICU.

Please follow trust guidance for appropriate PPE.

Background
(From: 2020 ESPNIC PEMVECC COVID-19 practice recommendations.pdf)
The spectrum of respiratory illness from severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) Coronavirus Disease 2019 (COVID-19) varies from mild upper respiratory tract
symptoms to severe acute respiratory distress syndrome (ARDS). COVID-19 induced ARDS in
adults is characterised by hypoxaemia without increased work of breathing (likely
representative of ventilation-perfusion mismatching), unusually spared lung compliance, a
heterogeneous degree of lung recruitability and usually a good response to prone
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positioning1. The clinical manifestations of severe COVID-19 disease in children have not been
studied but it cannot be ruled out that a proportion of patients may present with clinical
features like bronchiolitis, bronchopneumonia, and pneumonitis seen in other viral
respiratory illnesses or with extra-pulmonary symptoms. Preliminary paediatric data shows
that severe COVID-19 disease appears uncommon in young children although those < 1 years
of age may experience greater disease severity.
History
The commonest features in the history of children with COVID-19 are fever and cough. Fever typically
subsides within three days. Most children do not have respiratory problems. Ask about parental
smoking and housing quality.

Epidemiology
https://dontforgetthebubbles.com/wp-content/uploads/2020/04/COVID-data.pdf

Following the initial epidemiological data released from China, it appeared children were significantly
less affected by infection with SARS-CoV-2 than their adult counterparts. This was reflected both in
total case numbers, but also severity, with very few cases in young children and no deaths in children
under 10yrs in the initial report. This finding has been reproduced in subsequent data from other
countries, most notably Italy, which showed much lower rates of infection in children and no deaths
in those under 30 years of age. Some concerns exist that low case rates reflect selective testing of only
the most unwell, however data from South Korea which has undertaken widespread community
testing has also demonstrated significantly lower case numbers in children. More detailed information
has emerged from China into childhood severity of COVID-19. A large number of children appear
asymptomatic. Critical illness was very rare (0.6%) and concentrated in the youngest infants. It should
be noted that large numbers of “suspected” cases in this group leave room for a significant number
of illnesses to have been caused by other, familiar respiratory viruses. To date, deaths remain
extremely rare in children from COVID-19, with only a handful of reported cases.

Pathophysiology
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https://litfl.com/coronavirus-disease-2019-covid-19/

Disease progression, symptomatology and management in adults is informing practice in paediatrics.
This is an evolving situation and information and practice may change.
In adults:

•

Majority (80%) of cases mild-to-moderate URTI symptoms for first 7 days followed by
recovery (Bouadama L. et al. 2020)

•

Approximately 20% of patients will develop dyspnoea requiring hospital admission,
typically at day 6-8

A small proportion of patients with SARS-CoV-2 infection develop life threatening disease,
requiring ICU and mechanical ventilation and characterised by:
•

Severe pneumonitis that may progress to acute respiratory distress syndrome (ARDS)

•

virus causes diffuse, direct and indirect damage to alveoli (Xu Z. et al. 2020).

•

Profound hypoxaemia with relatively preserved lung compliance appears common
early.

•

Subset of sever patients develop Cytokine Storm – severe reaction akin to
haemophagocytic lymphohistiocytosis (HLH) (Ruan Q. et al. 2020)

•

Myocarditis/ cardiomyopathy may affect a subset of patients (Arentz M. et al. 2020)

•

Disseminated intravascular coagulation, which portends a poor prognosis (Tang et al.
2020).

Spectrum of severity (Wu Z. & McGoogan J. 2020)
•

Mild – 81%

•

Severe – 14 % (dyspnoea, RR ≥30, oxygen saturation ≤93%, PF ratio <300, and/or lung
infiltrates >50% within 24-48 hours)

DS April 2020 v2

4

•

Critical – 5% (respiratory failure, septic shock and/or multi organ dysfunction)

Proposed staging of COVID19 (note that potential therapies are indicated, which should only be used
in the setting of clinical trials) (Siddiqi et al, 2020):
https://els-jbs-prodcdn.literatumonline.com/pb/assets/raw/Health%20Advance/journals/healun/Article_21584647583070.pdf
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Consider pre-existing conditions
Relevant pre-existing conditions include:

1. Long term respiratory conditions including:
a. Chronic lung disease of prematurity with oxygen dependency
b. Cystic fibrosis
c. Childhood Interstitial lung disease
d. Asthma
e. Respiratory complications of neurodisability

2. Immunocompromise (disease or treatment) including:
a. Treatment for malignancy
b. Primary immunodeficiency*
c. Immunosuppressive medication** including long term >28 consecutive days
of daily oral or IV steroids (not alternate day low dose steroid or
hydrocortisone maintenance)
d. Post-transplant patients*** (solid organ or stem cell)
e. Asplenia (functional or surgical includes sickle cell disease)
f. Trisomy 21

3. Haemodynamically significant and/or Cyanotic heart disease
4. Chronic Kidney Disease stages 4, 5 or on dialysis

* Primary immunodeficiency
•

Combined immunodeficiency

•

CD4 lymphopenia (CD4 count < 200x 106/L) in the context of any other immunodeficiency including
HIV

•

any primary immunodeficiency (requiring treatment with prophylactic antibiotics or immunoglobulin)
and taking immunosuppressive medication.
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** Immunosuppressive medications include: Azathioprine, Leflunomide, methotrexate, Mycophenolate
(mycophenolate mofetil or mycophenolic acid), ciclosporin, cyclophosphamide, tacrolimus, sirolimus. It does
NOT include Hydroxychloroquine or Sulphasalazine either alone or in combination. Biologic/monocolonal
includes – Rituximab within last 12 months; all anti-TNF drugs (etanercept, adalimumab, infliximab, golimumab,
certolizumab and biosimilar variants of all of these); Tociluzimab; Abatacept; Belimumab; Anakinra;
Seukinumab; Ixekizumab; Ustekinumab; Sarilumumab; canakinumab. Small molecules include all JAK inhibitors
– baracitinib, tofacitinib etc

***For post-transplant patients, those who are currently: • less than 1 year following transplant; are still taking
immune suppressing drugs; are on immunoglobulin replacement therapy; have significant lung disease; or have
ongoing chronic graft versus host disease

NB Type 1 Diabetes in itself is not a comorbidity associated with worse disease in children, although
it may be in some adults. Diabetic control can worsen during times of intercurrent illness, so adhere
to the guideline for managing this.

Considerations in medical treatments and investigations
Clinical features:
Clinical features in symptomatic children are somewhat different to adults. Children tend to have
more mild illness. The most common presenting features are cough and fever, occurring in over half
of symptomatic patients. Upper respiratory tract symptoms such as rhinorrhoea and sore throat are
also relatively common, occurring in 30-40% of patients. It is not uncommon for children to have
diarrhoea and/or vomiting (around 10% of cases), even in some cases as their sole presenting features.
Blood tests also show slightly different features to adults. Lymphocytopaenia is relatively rare in
children, with the majority having normal or sometimes raised lymphocyte counts. Inflammatory
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markers such as CRP and Procalcitonin are often raised but only very mildly. Slight elevations in liver
transaminases appears common.

Radiology:
Consider carefully whether required or not, increasing likelihood of need once admitted to PIC. Should
be a clinical decision, variability in literature about pathognomonic findings in children Portable CXR
recommended. Unsure of value from CT chest in children, again should be left as a clinical decision
(taking into account transport of critically unwell child and moving infected patient around hospital).

Antipyretics:
Paracetamol should be first. Avoid ibuprofen if any concern about AKI (also some weak evidence that
it may worsen Covid symptoms).

Antimicrobials:
This official guidance below has been put out by BPAIIG and should be followed for investigations and
instigations of treatment.

https://mcusercontent.com/8d2008530d2e84db948ccc44f/files/6c2f18ec-bae4-4634-b6c3d21894314965/National_paediatric_COVID19_treatment_1st_April_2020.pdf

Please refer to our PID team for advice.

It is unclear how frequently bacterial co-infection occurs in children with COVID-19. One study has
measured and reported this and found that 20% of children admitted to hospital may have had coinfection with mycoplasma pneumoniae. This should be suspected in children with some combination
of persistent fever, coughing discoloured sputum, and hypoxia. Although not described in the
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literature, bacterial coinfection may be more likely in children with severe disease, so antibiotics
should be started in children admitted to HDU or PICU

There are no specific treatment therapies, but trials are ongoing in the adult population and although
at the present time there are no plans to enrol children, there is guidance on using certain treatment
strategies on a compassionate basis. This will need to be discussed case by case with the PID team
who are leading on this within Paediatrics at SGH.
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Using NIV or HFNC in suspected/confirmed Covid-19 cases?

On the ward:
Most children, even those with lung involvement, are unlikely to develop respiratory failure. It is
important that children receive low flow nasal cannula (LFNC) oxygen if they are hypoxic, rather than
high flow nasal cannulae (HFNC). This is to reduce droplet spread of the virus.

HDU level care:
If children are hypoxic despite LFNC, then HFNC can be tried. It should not routinely be used as a
method of reducing work of breathing in children who are otherwise saturating adequately. There is
no evidence in the literature about blood gases – these should not be done routinely. Decisions should
be left to the responsible clinician.

The risk of environmental viral contamination with HHFNC versus use of oxygen supplementation
alone may be higher. However, practical considerations and the fact that the vast majority of
symptomatic children will be COVID-19 negative demand that usual treatment pathways are followed

There is currently no strong evidence that the risk of aerosol generation is different for HFNC
compared to NIV. Both HFNC and NIV have been used in China as well as in Italy. They can be used in
suspected cases if strict isolation precautions are adhered to – i.e. staff are in full PPE and patient is
isolated as per PHE guidance.
Ideally this should be started in in a negative pressure room, if not available, a side room.

NOTE LTV patients:
(Taken from https://www.england.nhs.uk/coronavirus/wp-content/uploads/sites/52/2020/03/Specialtyguide_paediatrics-and-coronavirus_V1_17-March.pdf)
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If the child is admitted to hospital, it may be necessary to ‘quarantine’ the home ventilator and dispose
of any consumable components.
• To avoid aerosol generation, prevent droplet spread and minimise exhaled leak dispersion, a wellfitting facemask is advised for all carers.
• Change the circuit if switching from a vented mask to a non-vented mask and an exhalation port.
• Include an expiratory antimicrobial filter.
• In children receiving long-term tracheostomy ventilation, the tracheostomy tube should be
exchanged for a cuffed tube to reduce leak dispersion.
• Patients should preferably be ventilated in an isolation room.
• Cough assist devices should be avoided in suspected cases.
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Aerosol generating procedures (AGP)

https://dontforgetthebubbles.com/aerosol-generating-procedures/
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Endotracheal Intubation
Clinical decision as to indication and timing of intubation
Use either covid adult intubation team: Contact on bleep 8011
Refer to our intubation SOP:
https://www.georgespicu.org.uk/wp-content/uploads/bsk-pdf-manager/2020/03/COVID-IntubationPICU-Checklist.pdf

Respiratory management
Management post intubation will be dependent on the patient’s clinical condition and will need to be
decided upon by the responsible clinician.
Please refer to ESPNIC guidance released specifically for managing children with suspected or proven
Covid-19 infection

https://espnic-online.org/News/Latest-News/Practice-recommendations-for-managing-childrenwith-proven-or-suspected-COVID-19

This document is based on the PALICC 2015 and PEMVECC 2017 guidance and discusses the specific
thought processes; through escalation of low flow oxygen therapy, to high flow therapy vs CPAP vs
NIV, followed by conventional ventilation and oscillation. It does discuss the utilisation of inhaled nitric
oxide and proning patients.
There is information on humidification and use of bacterial/viral filters and HMEs.
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To absolutely consider ECLS when required, depending on the clinical appropriateness of the patient.

Of note de-escalation of intensive care therapy and improvement of the patient is just as important
but remember that extubation is an AGP and full PPE must be worn.
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Resuscitation

CPR is an aerosol generating procedure and therefore all amendments to the known algorithms have
been written with this in mind.

Simply put – NO PPE= NO CPR

https://www.resus.org.uk/media/statements/resuscitation-council-uk-statements-on-covid-19coronavirus-cpr-and-resuscitation/covid-healthcare/

see our separate guideline:
https://www.georgespicu.org.uk/wp-content/uploads/bsk-pdf-manager/2020/03/COVIDResuscitation-SGH-PICU-pathway-25Mar2020.pdf

Paediatric advice (from resus council)
We are aware that paediatric cardiac arrest is unlikely to be caused by a cardiac problem and is more
likely to be a respiratory one, making ventilation crucial to the child’s chances of survival. However,
for those not trained in paediatric resuscitation, the most important thing is to act quickly to ensure
the child gets the treatment they need in the critical situation.
The Resuscitation Council UK Statement on COVID-19 in relation to CPR and resuscitation in
healthcare settings advice for in-hospital cardiac arrest is relevant to all ages. Mouth-to-mouth
ventilations should not be necessary as equipment is available for bag-mask ventilation/intubation
and must be immediately available for any child/infant at risk of deterioration/cardiac arrest in the
hospital setting.
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Parents and communication
Visiting on the unit
This will be dependent upon current unit and hospital guidance and may need to be revised in extreme
circumstances including death of child.

Communication:
This will be made difficult by the lack of face to face contact. Regular telephonic updates by consultant
may be required. This will also make end of life decisions and limitations of intensive care treatment
decisions harder to communicate with families; if there is any potential mitigation to allow face to
face communication, we should allow it but this may be impossible.

From the Alderhey group / BPRS and RCPCH:
https://www.rcpch.ac.uk/sites/default/files/202003/bprs_management_of_children_admitted_to_hospital_with_covid19_-_20200319.pdf

•

Reassure: Most children will have much milder illness than is seen in adults. Reassure children
and parents, as they are likely to be concerned from information (and misinformation) in
mainstream and social media. They might know an adult with the infection who may was
treated in a different way or may have been severely unwell.

•

Involve parents: The way healthcare professionals communicate with families is important.
Reinforce that active monitoring and supportive therapy is the best strategy. When parents
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feel disempowered, they may become anxious and feel that their child is not being managed
properly.
•

Be vigilant: some children with COVID-19 will develop complications and comorbidities. Be
aware of local sepsis guidelines, acute kidney injury guidelines, and respiratory failure
guidelines. You must adhere to guidance around infection control. Be aware that these may
change over time.

•

Teamwork: the whole multidisciplinary team must work together to ensure the best outcome
for the child. Parents and children want to see healthcare professionals adhere to the same
guiding principles of practice. Deviation is undermining to other professionals, and parents
and children will pick up on differences in practice (however subtle). Written and verbal
communication between professionals is crucial to prevent this.

Ethics:
There is a paeds COVID-19 Ethics group led by Joe Brierley at GOSH and they will be holding rapid
ethics meetings when required.

GOSH Paediatric Bioethics Service: Clinical.Ethics@gosh.nhs.uk
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