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1. Indications  
 
This guide represents a summary of investigations and the pathway which should be considered 

in case of the novel inflammatory response syndrome described as Paediatric Inflammatory 

Multisystemic Syndrome – Temporally associated with SARS-CoV-2 pandemic (PIMS-TS). The 

latest update is based on the national consensus management pathway published in Lancet in 

September 2020 and latest protocol of RECOVERY trial [V9.1 2020-09-18]. (7,8)  

 

A rapid NHS England-led consensus process identified the need to evaluate corticosteroids and 

intravenous immunoglobulin (IVIg) as initial therapies in PIMS-TS, and confirmed tocilizumab as 

one of the biological anti-inflammatory agents to be evaluated as a second line therapy. As a 

result of this, the RECOVERY trial has been amended (protocol version 8.0, which opened for 

recruitment in August, 2020). This amendment allows paediatric clinicians to select treatment 

groups to compare high-dose steroids (methylprednisolone) versus no additional treatment (in 

the presence and absence of intravenous immunoglobulin) and intravenous immunoglobulin 

versus no additional treatment (in the presence and absence of high-dose steroids) for the initial 

treatment of PIMS-TS. 

 

To ensure data collection all cases must be notified to the East Midlands PIMS-TS Advisory 

Group: Srini Bandi Srini.Bandi@uhl-tr.nhs.uk, David Harris David.Harris@uhl-tr.nhs.uk, Saran 

Durairaj Saravanan.Durairaj@uhl-tr.nhs.uk, James Whitelaw James.Whitelaw@uhl-tr.nhs.uk, 

Julia.Vujcikova Julia.Vujcikova@uhl-tr.nhs.uk 

The group can be also notified via Cardiology consultant on service. 

This document will be continuously reviewed during this period due to new data emerging. 

2. Presentation/Case definition (RCPCH) 
 

• persistent fever ≥ 38.5⁰C  

• significant inflammatory response (high CRP, neutrophilia, lymphopenia) 

mailto:Srini.Bandi@uhl-tr.nhs.uk
mailto:David.Harris@uhl-tr.nhs.uk
mailto:Saravanan.Durairaj@uhl-tr.nhs.uk
mailto:James.Whitelaw@uhl-tr.nhs.uk
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• single or multi organ dysfunction (shock, cardiac, respiratory, renal, GI or neurological 
disorder) with additional features (see Appendix 1) 

• SARS-CoV-2 PCR testing positive or negative 

• exclusion of bacterial sepsis, strep/staph toxic shock syndrome, infections associated with 
myocarditis 

Diagnosis of PIMS TS requires exclusion of any infectious cause, including bacterial sepsis, 
staphylococcal or streptococcal toxic shock syndrome, infections associated with myocarditis, and 
other diagnoses, e.g. malignancy or other defined inflammatory conditions. Waiting for results of 
these investigations should not delay seeking expert advice.  

Overlapping features with conditions:   

• Streptococcal & staphylococcal toxic shock syndrome (D5/2019) Toxic Shock Syndrome 
UHL Childrens Guideline 

• Bacterial sepsis (B31/2016) Sepsis UHL Childrens Hospital Guideline 

• Infections associated with myocarditis (Enterovirus) 

• Kawasaki disease (KD) (C34/2005) Kawasaki Disease UHL Childrens Medical Guideline 

• Haemophagocytic lymphohistiocytosis (HLH) or Macrophage activation syndrome 

• The US Center for Disease Control and Prevention (CDC), and WHO have both named the 
condition Multisystem inflammatory syndrome in children (MIS-C). 

 

3. Classification of PIMS TS 
 
Based on presentation phenotype: 
 
A. Kawasaki disease – like; complete and incomplete, classified using the American Heart 

Association criteria (appendix 4) 
 

B. Non- specific; children presenting with shock and fever, or both, and symptoms that might 
include abdominal pain, gastrointestinal, respiratory, or neurological symptoms that do not meet 
the criteria for Kawasaki disease 

 
Based on severity of symptoms that might be indicated by the presence of: 
 
A. Clinical features of severe disease: extended capillary refill time; persistent hypotension; 

persistent tachycardia; requirement for 40 mL/kg fluid bolus; oxygen saturation <92% in room air  

 
B. Haematological and biochemical features: clinically significant increase in C-reactive protein (an 

evidence suggests >150 mg/L); clinically significant increase or increasing troponin; increasing 
NT-proBNP; increased or increasing lactate; clinically significant increase or increasing ferritin; 
clinically significant increase or increasing D-dimer; increased or increasing lactate 
dehydrogenase; high or low fibrinogen; increased creatinine  

 
C. Cardiac features: abnormal electrocardiogram; coronary artery aneurysms on echocardiogram; left 

ventricular failure 

 

 

 

http://insitetogether.xuhl-tr.nhs.uk/pag/pagdocuments/Toxic%20Shock%20Syndrome%20UHL%20Childrens%20Guideline.pdf
http://insitetogether.xuhl-tr.nhs.uk/pag/pagdocuments/Toxic%20Shock%20Syndrome%20UHL%20Childrens%20Guideline.pdf
http://insitetogether.xuhl-tr.nhs.uk/pag/pagdocuments/Sepsis%20UHL%20Childrens%20Hospital%20Guideline.pdf
http://insitetogether.xuhl-tr.nhs.uk/pag/pagdocuments/Kawasaki%20Disease%20UHL%20Childrens%20Medical%20Guideline.pdf
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PIMS TS symptoms & investigations (See Appendix 1-symptom log& Appendix 2 - investigations) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Febrile child suspected of having PIMS-TS: 
 

• Wear appropriate PPE; APLS + supportive management 

• Consider sepsis / toxic shock syndrome / myocarditis – perform septic and viral screen - add 
Clindamycin if signs of TSS  

• Baseline investigations: FBC, CRP, U&E, creatinine, LFT, Ca, Mg 

 

SIGNS OF SEVERE DISEASE 
A. Clinical:  

- extended capillary refill time 
- persistent hypotension 
- persistent tachycardia 
- requirement for 40 mL/kg fluid bolus 
- oxygen saturation <92% in room air  

B. Labs: significant  increase in:  
- C-reactive protein (an evidence 

suggests >150 mg/L) 
- Troponin 
- NT-proBNP 
- Lactate 
- Ferritin 
- D-dimer 
- Lactate dehydrogenase 
- Creatinine 
- high or low fibrinogen 

C. Cardiac 
- abnormal electrocardiogram 

(arrhythmia, ischaemia) 
- coronary artery aneurysms on 

echocardiogram 
- left ventricular failure 

 
 

If investigations supporting the diagnosis PIMS-TS:  
 

Second line investigations should be done within 12 hours of admission to a hospital:  

• blood gas, lactate, coagulation + fibrinogen, D-Dimer, LDH, Troponin, Pro BNP  

• PCR SARS CoV 2 

• Save serum 5ml + EDTA 5ml (send to immunology lab) + send SARSCoV2 antibodies 

• Perform 12 lead ECG and Chest Xray 

• Refer to Cardiology and consider Echocardiogram 

• Refer to East Midlands Advisory Group (MDT) 

• Monitor PEWS and full set of observations hourly until stable > 12h  
– ANY SIGNS OF SEVERE DISEASE? 

• Focus at HR (ECG), BP, RR, sats, perfusion (CRT, UO, neurological symptoms)  

• Offer recruitment into RECOVERY trial, otherwise treatment guided by phenotype and 
severity of the disease 

 

 
KAWASAKI DISEASE-LIKE PHENOTYPE 

 
First line: IVIg - Make sure that SARSCoV2 
antibodies were sent before IVIg administration.   
If <12 months old or coronary changes, consider IV 
Methylprednisolone alongside with IVIg.  
If persistent fever/signs of severe disease 
commence: 
Second line: Methylprednisolone (+/-2nd dose of 
IVIg) 
Third line: Biological therapy after MDT discussion 

 

 
NON-SPECIFIC PHENOTYPE 

 
Supportive treatment, but if: 
- evidence of coronary artery abnormality 
- meeting the criteria for toxic shock syndrome 
- evidence of progressive disease 
- extended duration of fever (>5 days)  
commence: 
First line: IVIg - Make sure that SARSCoV2 antibodies were 
sent before IVIg administration.   
If persistent fever/signs of severe disease commence: 
Second line: Methylprednisolone (+/-2nd dose of IVIg) 
Third line: Biological treatment after MDT discussion 
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Table 1:  Severity of inflammation (compared to “classical KD”) [2] 

 Kawasaki disease 
Kawasaki 

disease Shock 
PIMS-TS 

sex M>F M>F M>F 

Age   years 2 – 4 (0-5)  3 – 6 (0-10) 6 - 14  (4 – 18)  ↑↑ 

WBC   103/mL 10-18 (2-25) 2 - 25 13-35 (2 – 40)   ↑↑ 

Lymphocyte   103/mL 2 – 4 (0.5 - 8) 1-2.5 (0 – 4) 0.5 – 1 (0-1.5)   ↓↓ 

Neutrophil   103/mL 8 – 12 (1-20) 5-15 (1-18) 15-30 (2 – 40)   ↑↑ 

Hb   g/dL 10-12 (9 – 13) 9.5-11.5 (8-13) 7 – 9 (5-10)        ↓ 

Plt   103/mL 300-450 (150 – 600) 150-350(50-550) 50 – 200 (30-300) ↓↓↓ 

Albumin   g/L 30 - 45 28 – 45 20 – 25    ↓↓ 

ProBNP pg/ml <1000 <2000 10000–35000(1000-35000)↑↑↑ 

Troponin ng/L <100 0 - 100 150 – 1000  ↑↑ 

D-Dimer ng/ml < 2000 0 - 3000 5000 -120000 (2000 – 20000)↑↑ 

CRP mg/L 50-150 (0 – 250) 80-250 (0 – 400) 250 –300 (200 - 400)  ↑↑↑ 

Ferritin ng/ml <1000 <1000 1000 – 2000   ↑↑ 

 

4. Management 
 
1. Wear appropriate PPE (suspect COVID 19) 

2. Standard APLS resuscitation and supportive management 

3. Empiric antibiotics as per sepsis protocols (including cultures taken); add Clindamycin if Toxic 
shock syndrome is suspected see - Toxic Shock Syndrome UHL Childrens Guideline C34/2005. 
Continue antibiotic treatment until the microbiological culture results are available. 

4. Take samples for baseline investigations – see the chart page 4. If baseline investigations are 
supporting the diagnosis of PIMS-TS perform second line investigations to determine severity 
and complications of PIMS-TS.  

5. Send SARSCoV2 antibodies and save serum 5ml & EDTA 5ml for further investigations (send 
samples to immunology labelling ‘save plasma/serum for PIMS as per AP’ on the form.  The will 
be stored for 1 year) 

6. Perform 12 lead ECG & imaging (Echocardiogram, CXR, consider US, CT) based on clinical 
picture - look for multi system involvement - myocardial involvement, effusions 

 

 

 

 

http://insitetogether.xuhl-tr.nhs.uk/pag/pagdocuments/Toxic%20Shock%20Syndrome%20UHL%20Childrens%20Guideline.pdf
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7. Table 2: Categorization of patient to levels of care based on initial assessment 

 

CLINICAL  CATEGORIES BASED ON SEVERITY OF ILLNESS 

 

Mild / moderate disease: stable without cardiac involvement on investigations 

• No haemodynamic instability or abnormal Echocardiogram 

• Improving trend on inflammatory parameters on supportive treatment  

 

i. Admit under General Paediatrics 
ii. Notify East Midlands PIMS TS Advisory Group (MDT) 
iii. Offer recruitment in research studies (RECOVERY & DIAMONDS & ISARIC-CCP (Appendix 9) 
iv. Follow up echocardiogram on discharge or at/by 2 weeks from start of illness 
v. Cardiac follow up 6 weeks and at regular intervals ~3-4 monthly up to 12 months  

 

Severe disease 

• Any signs of cardiac involvement AND/OR single/multiorgan dysfunction 

• No improvement of inflammatory parameters on supportive treatment  

 

i. Patients with any cardiac involvement should be cared for in a paediatric HDU or PICU in 
centers with regular cardiology input and discussed with paediatric cardiology service with 
advice and support from Comet and EMCHC as necessary. 

ii. Notify East Midlands PIMS TS Advisory Group (MDT) 
iii. Offer recruitment in research studies (RECOVERY & DIAMONDS & ISARIC-CCP (Appendix 9) 
iv. Echocardiogram within 24h post admission; repeated assessment based on clinical need 

within 2 weeks from start of illness.  
v. Further cardiology follow up at 6 weeks and at regular intervals (~3-4monthly) long term 
vi. General paediatrics follow up. 

 

Critical disease: Shock vasoplegic with or without cardiac impairment (cardiogenic) 

• Worsening or severely deranged inflammatory parameters 

• Haemodynamic instability +/-Cardiac involvement 

 

i. Patients with cardiac involvement should be cared for in centres with regular cardiology input 
and discussed with paediatric cardiology service with advice and support from Comet and 
EMCHC as necessary. 

ii. Patient with persistent haemodynamic instability related to cardiac dysfunction, coronary 
changes or arrhythmias should be referred to cardiac PICU. 

iii. Notify East Midlands PIMS TS Advisory Group (MDT) 
iv. Offer recruitment in research studies (RECOVERY & DIAMONDS & ISARIC-CCP (Appendix 9) 
v. Cardiac assessment within 24h post admission; repeated assessment based on clinical need 

within 2 weeks from start of illness.  
vi. Further cardiology follow up at 6 weeks and at regular intervals (~3-4monthly) long term; 
vii. General paediatrics follow up. 
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8. Repeat WBC+diff, Coagulation, U&E, CRP, LDH, LFT, Troponin daily, markers of inflammation 3 
x weekly (Mo, Wed, Fri – PCT, DDimers, Ferritin, Triglycerides, ProBNP) in acute phase.  

9. Cardiac assessment / echocardiogram : 

- Aim to get an echocardiogram within 24 hours post admission primary focus on coronary 
aneurysms, ventricular function and effusion. As per AHA recommendation standardized 
echocardiogram assessment and parameters similar to those used for assessing Kawasaki 
disease should be used.  

- The Echocardiogram should be performed repeatedly based on clinical need within first 2 weeks 
from start of illness.  

- All ECHO’s done in DGH setting will be reviewed with on call paediatric cardiology team and 
escalated to East Midlands PMS TS Advisory Group /MDT as advised. Where there is no 
provision for paediatric echocardiogram to be completed in this time period, a drive through 
study must be arranged at the earliest opportunity.  

- Patients with cardiac involvement – impaired ventricular function, coronary changes or 
pericardial effusion, ECG changes or raised laboratory markers (Troponin or BNP) should be 
cared in centers with regular cardiology input and discussed with Paediatric cardiology service.  

- Patient with persistent haemodynamic instability related to cardiac dysfunction, coronary 
changes or arrhythmias should be referred to cardiac PICU, i.e. with ECMO backup, and 
discussed with MDT urgently. 

10. Regular MDT meetings should be arranged at least once a week to discuss all these patients 
with involvement from general paediatrics, paediatric cardiology, immunology/infectious diseases, 
intensive care (for children requiring PICU admission) and any relevant specialist teams. 
Designated Data collection team should be identified and MDT should be updated on trends.  

 

5. Treatment 
 
Antiviral therapy could be considered and given in the context of a clinical trial (RECOVERY trial), if 
SARS CoV-2 PCR positive. For Remdesivir inform MDT, consultant microbiology and pharmacy:  

• All patients aged over 4 weeks CGA and weigh at least 3 kg are provided treatment using the 
interim clinical guidance from NHSE (28 November 2022), including a Blueteq approval 
(NHSECommissioning, 2020) – speak to your pharmacist for more information 

• Under 4weeks of age and under 3kg or outside early access scheme – Requests for remdesivir 
for individual patient use can be made by the treating physician at https://rdvcu.gilead.com/ , and 
copy in UKICOVID-19@gilead.com in all correspondence for broader assistance with the 
application. 

Offer recruitment into RECOVERY trial. If the patient is not enrolled in the RECOVERY trial, specific 
management varies according to phenotype and severity: 
 
1. Patients with PIMS-TS who fulfil criteria for complete or incomplete Kawasaki Disease 

(Appendix 4): Kawasaki disease – like phenotype:  
 
1.1. Ensure that SARSCoV2 antibodies and serum 5ml + EDTA 5ml were saved before 

administration of IVIg, label “save plasma/serum for PIMS as per AP” and send to 
immunology.; 

1.2. First line therapy is Intravenous Immunoglobulin - IVIg 2g/kg, (see Appendix 7’ and 
search “Immunoglobulins” on INsite for the ordering information and forms (Appendix 8). 
Consider administration in divided doses or diuretics in the situation of impaired cardiac 
function due to large volume of IVIg (fluid overload might worsen contractility of 
compromised myocardium)  

http://vsea.xuhl-tr.nhs.uk:32224/?
mailto:UKICOVID-19@gilead.com
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1.3. All children who meet the criteria for the RECOVERY trial should be invited to participate in 
the first stage of randomisation for the trial 

1.4. High-risk children include those younger than 12 months and those with coronary artery 
changes; these children should be given early intravenous methylprednisolone 10mg/kg 
(can be increased up to 30 mg/kg in critical conditions); alongside intravenous 
immunoglobulin  

1.5. If a child is recruited to the first randomisation step in the RECOVERY trial, they will be 
randomly assigned to either therapy or standard of care  

1.6. Second-line therapy is intravenous methylprednisolone 10mg/kg (can be increased up 
to 30 mg/kg in critical conditions) and should be considered as the next treatment option for 
children who remain unwell 24 h after infusion of intravenous immunoglobulin, particularly if 
they have ongoing pyrexia. The dose depends on severity of inflammation and end-organ 
dysfunction. 

1.7. A second dose of intravenous immunoglobulin might be considered for children who have 
not responded or partially responded to the first dose. (7) Discuss with MDT as a limited 
response may warrant other treatment e.g. further steroids and/or randomisation 

1.8. Gastroprotection while on high dose steroids and aspirin (Appendix 7) 
1.9. If a child is recruited to the RECOVERY trial, they should be offered the opportunity to enter 

the second-stage intervention phase and be randomly assigned to either tocilizumab or 
standard of care; the first and second stage randomisations in the RECOVERY trial can 
occur at the same time.  

1.10. Biological treatment is recommended as a third line therapy in children who do not 
respond to intravenous immunoglobulin and methylprednisolone; the decision to commence 
a biological therapy should be made by a multidisciplinary team. Infliximab is recommended 
as the biological therapy of choice for Kawasaki disease-like phenotype. (7) 
 

1.11. Antiplatelet and anticoagulation therapy for children with PIMS-TS  

-  All children older than 12 years/post pubertal should wear compression stockings.  
LMWH prophylaxis as well as aspirin should be considered – escalate to treatment and 
haematology advice if develop thrombotic episode. 

- The local Kawasaki disease guidelines for aspirin dosing should be followed for 
children with Kawasaki disease-like phenotype. Dose of Aspirin should be adjusted 
depending on presence of thrombocytopenia and presence of renal dysfunction.  
DON’T USE IBUPROFEN IN COMBINATION WITH ASPIRIN – Ibuprofen antagonizes 
irreversible platelet inhibition induced by Aspirin. Reye syndrome has been reported in 
children who received a prolonged course of high dose ASA. Low dose ASA 
administered for antiplatelet effect has not been associated with Reye syndrome.  

 

Alternative: Clopidogrel 200micrograms/kg-1mg/kg OD PO (max 75mg/d) could be 
considered; usually used in persistent aneurysms in long term thromboprophylaxis – 
discuss with cardiology.  

- Low-dose aspirin should be continued for a minimum of 6 weeks in all patients with 
PIMS-TS  

- Children who have a thrombotic event should be discussed with haematology regarding 
anticoagulation therapy 

- Children with abnormal coronary arteries should be discussed with a cardiologist and 
haematologist regarding long-term antiplatelet and anticoagulation therapy 

 
In a presence of Coronary artery aneurysm – small or medium size, therapeutic 
anticoagulation may be considered in addition to Aspirin.  
In a presence of rapidly expanding coronary artery aneurysm or large or giant Coronary 
artery aneurysm (Z score >10) therapeutic anticoagulation should be considered in addition 
to Aspirin - discuss with cardiology.  
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2. Patients with PIMS -TS with Non-specific phenotype 

2.1. Intravenous immunoglobulin is not recommended for every child with a non-specific 
presentation, for whom no treatment might be required. Indications for therapy include: 

- evidence of coronary artery abnormality 
- meeting the criteria for toxic shock syndrome 
- evidence of progressive disease 
- extended duration of fever (>5 days) 

 
2.2. First-line therapy is intravenous immunoglobulin at a dose of 2 g/kg, calculated using 

ideal bodyweight, which can be administered in a single or divided dose depending on the 
clinical picture and cardiac function  

2.3. All children who meet the criteria for the RECOVERY trial should be invited to participate in 
the first stage of randomisation of the trial  

2.4. If a child is recruited to the first randomisation step in the RECOVERY trial, they will be 
randomly assigned to either therapy or standard of care  

2.5. Second-line therapy is intravenous methylprednisolone 10mg/kg (can be increased up 
to 30 mg/kg in critical conditions) and should be considered as the next treatment option for 
children who remain unwell 24 h after infusion of immunoglobulin, particularly if they have 
ongoing pyrexia  

2.6. A second dose of intravenous immunoglobulin might be considered for children who have 
not responded or partially responded to the first dose. (7) Discuss with MDT as a limited 
response may warrant other treatment e.g. further steroids and/or randomisation. 

2.7. Gastric protection should be given to children on high-dose steroids (appendix 7)  

2.8. Third-line therapy should be a biological therapy in children who do not respond to 
intravenous immunoglobulin and methylprednisolone; the decision to commence a 
biological agent should be made by a multidisciplinary team. Consensus was not reached 
on a preferred biological agent with equipoise shown for all tocilizumab, anakinra, and 
infliximab.  

2.9. If a child is recruited to the RECOVERY trial, they should be offered the opportunity to enter 
the second-stage intervention phase and be randomly assigned to either tocilizumab or 
standard of care; first and second stage randomisations in the RECOVERY trial can happen 
at the same time  

2.10. A small number of children in this phenotype have met the criteria for HLH; in these children, 
discussion with a specialist team and awareness of the HLH-2004 guidelines18 is 
recommended (Appendix 3) 

 

6. Follow up 
 

All patients should be followed up by general paediatrics (SE of steroids if received should be 
vigilant - hypertension, behavioural changes, secondary infections, hyperglycaemia and bone 
necrosis).  
Patients fulfilling the criteria for PIMS-TS should be followed up as per the UHL Kawasaki disease 
guidelines for echocardiogram and general Paediatrics. 

Regular follow up by paediatric cardiology team will be needed, and tailored according to the degree 
of coronary involvement, recommendations regarding anti-platelet and anticoagulant therapy, 
physical activity, follow-up assessment, and the appropriate diagnostic procedures to evaluate 
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cardiac disease are classified according to risk strata. Cross sectional imaging is increasingly 
considered especially in severe disease within first 3-6 months of first diagnosis then tailored 
according to involvement  
 
Immunisations with all vaccinations should be deferred for at least 3 months following an episode of 
KD treated with IVIG.  
 

7.  Education and Training  
Training and raising awareness are on-going processes. On-going awareness is promoted through 
the induction and continuous bedside teaching. Training is provided for medical staff during 
lunchtime teaching (Wednesdays) and other sessions, and at junior doctors’ induction training. 
Nursing education is supported by the Practice Development teams, and nursing educators. 

8. Monitoring Compliance 
 

None identified at local level at present 

9. Supporting References   
 

1. RCPCH guidance: Paediatric multi system inflammatory syndrome temporally associated 
with COVID-19 https://www.rcpch.ac.uk/sites/default/files/2020-05/COVID-19-Paediatric-
multisystem-%20inflammatory%20syndrome-20200501.pdf 

2. Open pediatrics 2/5/2020 US data 
3. PIMS –TS West Midlands Guidance vs 1 
4. Centers for Disease Control and Prevention. 2011. Toxic Shock Syndrome (Other Than 

Streptococcal) (TSS) 2011 Case Definition. [Online]. [Accessed 12 December 2018]. Available 
from: https://wwwn.cdc.gov/nndss/conditions/toxic-shock-syndrome-other-than-
streptococcal/case-definition/2011/ 

5. Evelina pharmacological guideline 19/5/20  
6. McCrindle BW, at all. Diagnosis, Treatment, and Long-Term Management of Kawasaki Disease: 

A Scientific Statement for Health Professionals From the American Heart Association. Circulation 
2017;135:e927-99. 

7. Harwood R, Allin B, Jones CE, Whittaker E at all: A national consensus management pathway for 
paediatric inflammatory multisystem syndrome temporally associated with COVID-19 (PIMS-TS): 
results of a national Delphi process. The Lancet, 18/09/2020.Ihttps://doi.org/10.1016/S2352-
4642(20)30304-7 

8. https://www.recoverytrial.net/files/recovery-protocol-v8-0-2020-07-08.pdf 
 

10. Key Words 
 

Bacterial sepsis, COVID-19, Haemophagocytic lymphohistiocytosis (HLH), Infections associated 
with myocarditis (Enterovirus), Kawasaki disease (KD), Macrophage activation syndromes, 
Streptococcal & Staphylococcal Toxic Shock Syndrome 

_______________________________________________________________________________ 
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The Trust recognises the diversity of the local community it serves. Our aim therefore is to 
provide a safe environment free from discrimination and treat all individuals fairly with 
dignity and appropriately according to their needs.  
As part of its development, this policy and its impact on equality have been reviewed and no 
detriment was identified. 

 

CONTACT AND REVIEW DETAILS 

Guideline Lead (Name and Title) 
Julia Vujcikova - Consultant 

Executive Lead 
Chief Medical Officer 

Details of Changes made during review: 
December 2020 
Updated in line with latest evidence regarding – 

• Evaluation of corticosteroids & IVIg as initial therapies. 

• Confirmed tocilzumab as second line therapy 

• RECOVERY trail amendment  

Classification of PIMS TS changed to: 

Based on presentation phenotype: 
 
C. Kawasaki disease – like; complete and incomplete, classified using the American Heart 

Association criteria (appendix 4) 
D. Non- specific; children presenting with shock and fever, or both, and symptoms that might include 

abdominal pain, gastrointestinal, respiratory, or neurological symptoms that do not meet the criteria 
for Kawasaki disease 

 
Based on severity of symptoms that might be indicated by the presence of: 
 
D. Clinical features of severe disease: extended capillary refill time; persistent hypotension; persistent 

tachycardia; requirement for 40 mL/kg fluid bolus; oxygen saturation <92% in room air  
E. Haematological and biochemical features: clinically significant increase in C-reactive protein (an 

evidence suggests >150 mg/L); clinically significant increase or increasing troponin; increasing NT-
proBNP; increased or increasing lactate; clinically significant increase or increasing ferritin; clinically 
significant increase or increasing D-dimer; increased or increasing lactate dehydrogenase; high or 
low fibrinogen; increased creatinine  

F. Cardiac features: abnormal electrocardiogram; coronary artery aneurysms on echocardiogram; left 
ventricular failure 

PIMS TS symptoms & investigations updated including: 

• Added to investigations - send SARSCoV2 antibodies and save serum 5ml & EDTA 5ml for 
further investigations before IVIg administration. 

• Baseline investigations changed  

• PEWS monitoring recommended hourly 

• Removed inclusion of complete or incomplete kawasaki’s disease criteria as part of Severe 
disease category. 

• Added that patients with cardiac involvement should be cared for in HDU or PICU 

• Removed routine immunology follow-up requirement 

Section 4 
Point 8 added - Repeat WBC+diff, Coagulation, U&E, CRP, LDH, LFT, Troponin daily, markers of 
inflammation 3 x weekly (Mo, Wed, Fri – PCT, DDimers, Ferritin, Triglycerides, ProBNP) in acute phase. 
Section 5 
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3. Updated & separated  treatment guidelines Kawasaki disease – like phenotype: & Non-specific 
phenotype, including: 

• High-risk children include those younger than 12 months and those with coronary artery 
changes; these children should be given early intravenous methylprednisolone (10-30 mg/kg; 
alongside intravenous immunoglobulin)  

• Second-line therapy is intravenous methylprednisolone (10–30 mg/kg) and should be 
considered as the next treatment option for children who remain unwell 24 h after infusion of 
intravenous immunoglobulin, particularly if they have ongoing pyrexia. The dose depends on 
severity of inflammation and end-organ dysfunction. 

• Biological treatment is recommended as a third line therapy in children who do not respond 
to intravenous immunoglobulin and methylprednisolone; the decision to commence a 
biological therapy should be made by a multidisciplinary team. Infliximab is recommended as 
the biological therapy of choice for Kawasaki disease-like phenotype. (7) 

 
Antiplatelet and anticoagulation therapy for children with PIMS-TS advice updated 

Appendix 2: removed lipopolysaccharide binding protein from investigations. 
Appendix 7: added watch for signs of PRESS (PRES syndrome) 
 
January 2021 V3.1 
Removed 2nd dose of IVIg as first line treatment option and amended to - consider second dose of IVIg 
to Children who have not responded or partially responded to first dose but to discuss with MDT as other 
treatment may be required. 
Dosing of Methylprednisolone clarified as 10mg/kg  but can be increased up to 30mg/kg in critical 
conditions 
Added to appendix 7: Methylprednisolone IV - in critical conditions consider further continuation with 
Methylprednisolone 2mg/kg OD IV (max 50mg) 
January 2023 v3.2  
Antiviral treatment advice updated 

• All patients aged over 4 weeks CGA and weigh at least 3 kg are provided treatment using the interim 
clinical guidance from NHSE (28 November 2022), including a Blueteq approval 
(NHSECommissioning, 2020) – speak to your pharmacist for more information 
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Appendix 1:  Clinical Symptoms:  

 No of Days Comment 

Number of days of Fever   

 Y/N  

Rash   

Lymph nodes   

Conjuctivitis   

Mucosal changes   

Extremity changes   

Hypotension   

Abnormal ECG   

Abnormal ECHO   

Vomiting   

Diarrhoea   

Abdominal pain   

Syncope   

Dizziness   

Disorientation   

Headache   

Photophobia   

Cough   

Difficulty in Breathing   

Other    
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Appendix 2: Investigations as recommended by RCPCH [1] 

Investigations Date Result 

Repeated samples - date       

FBC & blood film       

CRP       

U&E       

LFT       

Ca, Mg, P       

Albumin       

Blood gas with lactate       

Coagulation + Fbg       

D-Dimer       

LDH       

Triglycerides       

Ferritin       

Troponin       

Pro-BNP       

CK       

Vitamin D       

Amylase       

Procalcitonin       

Cortisol       

IL-6       

ASOT       

Urine analysis       

Blood culture       

 
 

STICKER 
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Investigations Date Result 

Repeated samples - date       

Cultures: urine 
                 stool 

      

Throat swab MCS       

NPA or throat swab for 
respiratory panel +  
SARS-CoV-2 

      

SARS-CoV-2 PCR - stool + 
blood 

      

Blood PCR (EDTA blood) 
meningococcal, 
pneumococcal 

      

EDTA Blood PCR, EBV,  
CMV,  
Adenovirus,  
Enterovirus, 
Parvovirus 
Parechovirus 

      

Save EDTA and serum for 
PCR + serological studies 
(ideally pre IVIG) 

      

BAL - respiratory panel + 
SARS-CoV-2 (if intubated) 

      

SARS-CoV-2 serology (if not 
available, send to GOSH) 

      

Stool for virology (d/w 
virology) 

      

If Staph/strep isolated in 
cultures d/w microbiology 
toxin testing: enterotoxins, 
staph toxins  

      

Chest Xray        

Abdo US        

ECHO         

ECG       

Consider CT chest with 
contrast (coronaries) 
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Appendix 3: HLH criteria 

 HLH criteria (2004) 

1 Molecular identification of HLH associated gene mutation 

     or 5 of the 8 criteria listed below 

2 Fever ≥ 38.5°C 

3 Splenomegaly 

4 
Cytopenias (affecting at least 2 of 3 cells in the peripheral blood, haemoglobin < 9 g/dL, 
platelets < 100 × 103/mL, and neutrophils < 1 × 103/mL) 

5 Elevated triglycerides (fasting > 265 mg/dL) and/or low fibrinogen (<150 mg/dL) 

6 Evidence of haemophagocytosis in bone marrow, liver, spleen, or lymph nodes 

7 Low or absent NK cell activity 

8 Ferritin > 500 ng/mL 

9 Elevated sCD25 (α-chain of soluble IL-2 receptor) 
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Appendix 4: Kawasaki Disease criteria 

Kawasaki disease criteria 

 Fever persisting > 5 days + 4 of the 5 criteria 

1 Conjunctivitis bilateral, dry or non- purulent, painless, bulbar in distribution 

2 Lymphadenopathy cervical, commonly unilateral, tender, node > 1.5cm 

3 Rash 
polymorphous, urticarial, morbilliform, maculopapular; without 
bullae or crusts, usually first few days involving trunk and 
extremities 

4 Oral mucosa changes 
hyperaemia of lips, crackling; diffuse erythema of oropharynx; 
strawberry tongue. 

5 
Peripheral extremity 
changes 

hyperaemia, painful oedema of hands and feet with progress 
to desquamation in the convalescent stage; perineal 
desquamation associated 

Not all criteria need to be present at the time of diagnosis to be counted – they are often 
successive – a history of a clinical feature is sufficient to count a criterion as fulfilled. 
The presence of an infection doesn’t rule out the possibility of KD. 
KD shock syndrome has higher probability in developing aneurysms. 
 

Incomplete (atypical) Kawasaki Disease 

Fever > 5 days with ≥ 2 criteria or infant with fever > 7 days without explanation 

ASSESS BLOOD RESULTS 

CRP < 30, ESR < 20 CRP > 30, ESR > 20 

Clinical and laboratory re-evaluation Coronary Artery Aneurysms on ECHO 

ECHO if typical desquamation develops OR 3 or more of the following 

 Low Hb 

Re- ASSESS Platelets > 450 after D7 of fever 

 Albumin < 30 

 ALT > 2-3x upper normal limit 

 WBC ≥ 15 

 Urine > 10 WBC/HPF 

 
 
 
 
 
 

Diagnose KD and 
initiate treatment 
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Appendix 5: Kobayashi scoring system 

Na ≤ 132 mmol/L 2 points 

Day of illness at initial treatment ≤ 4 days 2 points 

ALT ≥ 100 UI/L 1 point 

Platelets ≤ 300x109/L 1 point 

CRP ≥ 10 mg/dL 1 point 

Age ≤ 12 months 1 point 

Neutrophils ≥ 80% 2 points 

 
N.B: Kobayashi Risk scoring systems from Japan have good specificity but low sensitivity for 
predicting IVIG resistance and hence cannot be systematically adopted for patients of different 
ethnic groups living in other countries. 

 

 

 

 

 

 

Appendix 6: Toxic shock syndrome criteria, Adapted from CDC guidelines for Toxic shock 
Syndrome (other than streptococcal): 

Fever Temperature ≥ 38.9°c 

Hypotension Systolic BP adults ≤ 90mmHg, children <5th 
percentile for age 

Rash Diffuse macular erythroderma 

Desquamation 1-2 weeks after onset of illness: palms & soles 

Multi-organ failure ≥ 3 systems:  

- GI Vomiting or diarrhoea at onset 

- muscle Severe myalgia or CK ≥2x upper normal limit 

- mucous membranes Hyperaemia (conjunctival, oropharyngeal) 

- renal Urea or creatinine >2 upper normal limit Positive 
urinary Leucocytes (in absence of UTI) 

- hepatic Bilirubin or transaminase >2 x upper normal limit 

- haematologic Platelets <100 

- CNS Disorientation, altered consciousness (no focal 
neurological signs) 
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Appendix 7: IMMUNE MODULATION THERAPY [5] 
 

• Commenced only after MDT decision 

• Collect sample: serum 5ml & EDTA 5ml before treatment administration, label ‘save 
plasma/serum for PIMS as per AP’ and send to Immunology, if not done already 

• Check interactions, if on multiple medications with pharmacy or  http://www.covid19-
druginteractions.org  

• For patients who are involved in clinical trials, follow the clinical trial protocol 
 
Monitoring:  

• For all medications: baseline FBC, ESR, CRP, U&E and LFTs 

• For biologic treatment (Tocilizumab, Anakinra, Infliximab): baseline HIV, HEP B+C, T-Spot 
and chest Xray – ideally before initiation of treatment. 

 
BMI Ideal body weight:  IBW = BMI50 x (height in meter)2 

BMI50 = the 50thcentile of a BMI chart, which is the ideal BMI for height, age, gender; available 
from https://www.rcpch.ac.uk/resources/body-mass-index-bmi-chart 

 

 

 

 

 
 
HUMAN IV IMMUNOGLOBULIN (IVIg) 
 
Formulation: PRIVIGEN® Solution for Infusion 0.1g/mL – 2.5g, 5g, 10g and 20g vials  
Dose: 2g/kg - usually a single dose infusion, may be repeated according to clinical status  

Use BMI ideal body weight to calculate the dose using methodology stated above and round 
to down to the nearest vial size.  

Administration: refer to Medusa and instruction on the prescription sheet.  
Monitoring: vital signs and BP before the start and every 30 minutes during the infusion.  

Renal impairment and history of thromboembolic events may warrant lower maximum rate of 
infusion.  

Common side effects: Flushing, hypo/hypertension, possible fever, dizziness and GI disturbances – 
usually rate related. Action required: stop the infusion, do not disconnect the line. Monitor the 
patient and restart at the previous rate and continue at this rate (do not increase the rate again). If 
symptoms worsen or patient shows signs of anaphylaxis STOP infusion and obtain immediate 
medical review.  

 
 

METHYLPREDNISOLONE IV (injection as sodium succinate) 
 
If included in RECOVERY trial, look at trial prescription and dose. 
 
Dose: depending on severity  

Methylprednisolone 2 mg/kg (max 50mg) OD IV for 7 days or until CRP normalizes; 
alternatively after day 3 can convert to Prednisolone (if able to tolerate orals meds) and wean 

(OR) 

 
Example: 7 years old with height 1.2m 

 
BMI50 = 15.6kg/m2 (Girls UK BMI 2-20years chart) 

 
IBW = BMI50 x (height in m)2 = 15.6 x 1.2 x 1.2 = 22.5kg 
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Methylprednisolone 10–30 mg/kg (max 1g OD) OD IV for 3 days; in critical conditions consider 
further continuation with Methylprednisolone 2mg/kg OD IV (max 50mg) / alternatively 
Prednisolone (if able to tolerate oral meds) until day 7 or until CRP normalizes and wean 

1mg Methylprednisolone = 1.2mg Prednisolone (max 60mg)  

 
PREDNISOLONE  PO  

Dosage for weaning:  
>20kg 40mg for 3 days, 20mg for 3 days, 10mg for 3 days and 5mg for 3 days then stop  
<20kg 2mg/kg for 3 days, 1mg/kg, 0.5mg/kg for 3 days and 0.25mg/kg for 3 days then stop  
* Aim to adjust doses to morning as soon as possible as interferes with sleep.  
Monitoring: vital parameters and BP before the start and every 15 minutes during 
methylprednisolone infusion.  
Monitor urine sugar before and after infusion and 2 hours later.  
Common side effects: Light-headed, dizzy, nauseous, or has increasing headache.  
Action required: check vitals and BP and consider slowing or stopping the infusion.  
 

Inform the medical team.  
- Specific intervention required if:  

• BP rises by >30mmHg (hypertension) – watch for signs of PRESS (PRES syndrome) 

• BP falls accompanied by symptoms such as light-headedness  

• Severe tachycardia (>150 bpm or patient feels palpitations or light-headed)  

• Altered conscious state, seizures and psychosis  
 

STOP infusion and obtain immediate medical review  
Common mild side effects not requiring intervention: facial flushing, metallic taste, hyperactivity, 
mood changes.   
Ensure gastro-protection. 
 
 
TOCILIZUMAB 

 
Formulation: Solution for injection, 80mg in 4ml, 200mg in 10ml, 400mg in 20ml  
Dose:  < 30kg: 12mg/kg iv ≥30kg: 8mg/kg (max 800mg) iv 

*If overweight, consider using IBW in discussion with MDT  
Second dose may be given >12 and <24h later if, in the opinion of the attending 
clinicians, the patient’s condition has not improved (Recovery trial) 
Patients <1 year excluded 

Administration: as per Medusa monograph  
Monitoring: Baseline vital signs and BP after 15mins, then every 30 minutes until infusion completed. 
A second dose may be given within 24 hours if advised by MDT  
Side effects requiring intervention: swelling of the lips, hives, difficulty breathing, chest pain, 
symptomatic changes in BP (light headedness, dizziness or headache).  
STOP infusion, obtain immediate medical review and discuss with MDT. 

 
 

ANAKINRA 
 
Formulation: 100mg in 0.67ml pre-filled syringes  
Dose: IV 2mg/kg BD up to max 6mg/kg BD Max 200mg per dose (400mg/day)  

*If overweight, consider using IBW in discussion with MDT 
Administration: Dilute in a suitable volume of Sodium Chloride 0.9% and give as IV bolus over 3-
5mins.  
Side effects: If signs of anaphylaxis STOP infusion and obtain immediate medical review  
Notes: Essential to take IL6 and soluble CD25 levels prior to use  

Course duration depends on clinical response, review daily 
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INFLIXIMAB 
 
Formulation: IV powder for reconstitution 100mg  
Dose: 6mg/kg (rounded to nearest vial size) - infused over 2 hours (see MEDUSA)  

Most of these patients will only require one infusion.  
*If overweight, consider using IBW in discussion with MDT  

Administration: Prescribe rate at 60ml/hr for 15 mins and then increase to 125ml/hr for the 
remainder to ensure they do not react.  
Monitoring: Baseline vital signs and BP after 15mins, then every 30 minutes until infusion completed  
Side effects requiring intervention: swelling of the lips, urticaria, difficulty breathing, chest pain, 
symptomatic changes in blood pressure (light headedness, dizziness or headache).  

STOP infusion and obtain immediate medical review.  
Note: Hypersensitivity reactions reported during the infusion and up to 2 hours after 

 
 
OTHER CO-MEDICATION 
 
 
ASPIRIN 
 
Formulation: Dispersible Tablets (75mg & 300mg), Rectal Suppositories (150mg and 300mg), IV 
1.8g vial of Lysine aspirin or Lysine acetylsalicylate (equivalent to 1g aspirin/acetylsalicylic acid)  
Dose:  
High dose (acute phase) Avoid in thrombocytopenia or Acute kidney injury: 

PO/NG 12.5 mg/kg 6 hourly (rounded appropriately), max dose of 500mg 6 hourly  
Consider potential interactions if patients on anticoagulants or if high dose methylprednisolone 
used concomitantly  
PR: Same dose as via enteral route  
IV: 50% of the oral aspirin dose. Prescribe as Aspirin, Max dose IV 250mg 6 Hourly of the 
Aspirin form (equivalent to 450mg of the Lysine Aspirin form). Choose this route only if the 
enteral and rectal routes are not recommended  

Low dose (after resolution of fever): 3-5mg/kg once daily (max dose 75mg), for a minimum of 6 
weeks and until echocardiogram normal.  
Note: Prescribe gastro-protection on the higher (acute phase) dosage 

Avoid if Platelets <150x109/L or Acute Kidney Injury  

AVOID USING IBUPROFEN IN COMBINATION WITH ASPIRIN – Ibuprofen antagonizes irreversible 
platelet inhibition induced by Aspirin. 

Reye syndrome has been reported in children who received prolonged course of high dose ASA. Low 
dose ASA administered for antiplatelet effect has not been associated with Reye syndrome. 

Alternative: Clopidogrel 200micrograms/kg-1mg/kg OD PO (max 75mg/d) could be considered.  

 

GASTROPROTECTION - OMEPRAZOLE 

Omeprazole 500 micrograms/kg-2mg/kg IV OD (max 40mg IV OD) or once enteral intake tolerated 
Lansoprazole – see Children’s Hospital formulary; halve the dose in mod-severe liver disease 

 
 
DALTEPARIN 

 
Formulation: Injection 10,000units in 4ml, Prefilled syringes 2,500units in 0.2ml & 5,000units in 0.2ml  
Dose - Thromboprophylaxis: 
   Neonates -12 years - 100units/kg SC OD, max 2500units  

>12 years and <50kg – 2500units one daily SC  
>12 years and ≥50kg – 5000units one daily SC  
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Treatment: discuss plan for therapeutic anticoagulation with the cardiology/haematology team  
Note: Start thromboprophylaxis for all patients once on low dose Aspirin. Continue for 2 weeks 
or until discharge from hospital. 
If the patient experienced a thrombotic event, contact haematology   

Renal dose reduction required if CrCl ≤29mL/min. 

 

Appendix 8: Procedure for Immunoglobulin administration 
 

1. Refer to the INsite webpage on Immunoglobulins by clicking on this hyperlink INsite - 
Immunoglobulins or by searching “Immunoglobulins” on INsite  

2. Look at the “UHL Flow Chart for Requesting Immunoglobulins”  
▪ Kawasaki disease (complete or incomplete) is “Red” category, and doesn’t require panel 
decision, however full clinical details must be submitted in order for it to be retrospectively 
approved. 
▪ Toxic shock syndrome is in the “Blue” category, but one where it can be given out-of-hours 
in an emergency situation if awaiting panel decision is not appropriate; full clinical details 
including microbiology and antibiotics must be supplied. NHSE commission IVIG for staph or 
strep TSS which is life threatening and non-responsive to standard treatment. If IVIG is given 
out of hours which does not meet the commissioning criteria then the CMG may be invoiced 
for it and this risk must be approved by the CMG prior to administration. 

3. Complete the “New Patient Request Form” and send to the email listed 
4. If Immunologist is not available out-of-hours or in emergency situations, in which case 

proceed to the next step 
5. Once form submitted, contact on-call pharmacy who will arrange supply of IVIG  
6. Complete the “Immunoglobulin request form” on the Immunoglobulins webpage  

▪ Pharmacy can help to complete this form  

▪ Administration information for IVIG is available via Medusa  

 

Appendix 9: Research 
 
Research blood samples should be taken prior to IVIG / steroids / immunomodulans. 
 
DIAMONDS is recruiting children with infectious and inflammatory disorders  
https://www.diamonds2020.eu/  
DIAMONDS has approval for retrospective consent, so blood samples can be collected prior to 
treatment and consent obtained later.  
 
Additional samples to be collected include ideally before IVIG if given: throat swab, serum, EDTA, 
PAXGENE or equivalent  
 
ISARIC is recruiting children with confirmed or suspected COVID-19. Kits can be sent to sites for next 
day delivery. Contact: ccp@liverpool.ac.uk  
https://isaric4c.net  
 
Where immunomodulatory or antiviral therapy is advised, children should be recruited into the 
RECOVERY trial or similar  
 
A complementary BPSU study.  
 

 

http://insite.xuhl-tr.nhs.uk/homepage/clinical/medicines-information/high-cost-drugs/immunoglobulins
http://insite.xuhl-tr.nhs.uk/homepage/clinical/medicines-information/high-cost-drugs/immunoglobulins
https://www.diamonds2020.eu/

