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Abstract

During the early phase of the COVID-19 pandemic, PIMS-TS emerged
as a new hyper-inflammatory disorder affecting children. These chil-
dren were often unstable requiring admission to critical care. Children
with PIMS-TS displayed symptoms mimicking other inflammatory pro-
cesses but it was quickly apparent this was a novel condition requiring
its own treatment regime. Through international co-operative resource
sharing, agreement grew over several treatment options including bio-
logical agents, IVIG and steroids leading to consensus guidance
based on anecdotal and limited observed data. As our understanding

of COVID-19 grew with each wave of the pandemic, so has our under-
standing of PIMS-TS. Several large trials, including the RECOVERY
and BATS trials, are now able to provide an evidence base for the
treatment of this condition, and challenge some of the management
practices that were widely utilized. IV Immunoglobulin, for example,
has been shown not to change outcomes and would therefore no
longer be recommended for treatment, whereas methylprednisolone
did show some improvements over usual supportive care. Epidemi-
ology data shows PIMS-TS to have been a temporally limited condi-
tion, reducing in prevalence with each variant of COVID-19. Looking
at overall outcome data, this was thankfully a condition with overall
very low mortality and limited long term morbidity.
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Introduction

First identified in April 2020, during the first wave of the COVID-

19 pandemic caused by SARS-COV-2, a number of children

started to present to paediatric intensive care units (PICUs).

These children presented with some symptoms similar to Ka-

wasaki Disease (fever, rash, lymphadenopathy), but also with

marked increased rates of myocardial dysfunction and shock.1,2

Though initially thought to be a Kawasaki mimic, it quickly

became apparent that this was a separate hyper-inflammatory

disease process. The new disease process had several names
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including Paediatric Inflammatory Multisystem Syndrome

Temporally associated with SARS-CoV2 (PIMS-TS, named by the

UK Royal College of Paediatrics and Child Health (RCPCH)),

Multisystem Inflammatory Syndrome in Children (MIS-C, named

by the US Centre for Disease Control (CDC)) and Multisystem

Inflammatory Disorder in Children and Adolescents (named by

the World Health Organization (WHO)). Although it was initially

identified in the UK, it quickly became apparent that this was a

worldwide phenomenon.3,4

Over the last 4 years, a growing amount of data has been

published about these cases, with several high-profile studies

looking at treatment options. Some studies have also started to

demonstrate the long-term implications of these conditions. As

our knowledge about this condition has increased, we have also

witnessed a dramatic decline in the prevalence of new cases of

PIMS-TS. For those of us who witnessed and were involved in

those early cases, we now have an opportunity for reflection on

our practice.

Case definitions

Three different case definitions emerged e the RCPCH published

its criteria for PIMS-TS,5 the CDC publishing its definition of MIS-

C (Multisystem Inflammatory syndrome in Children) a few

weeks later6 - this has since been updated in 2023 to the revised

definition.7 The WHO following with its definition of Multi-

system Inflammatory Disorder in Children and Adolescents.8 All

three case definitions continue to overlap but no international

unifying diagnostic criteria has emerged. As a result, any search

for papers on these conditions continues to require searching for

both PIMS-TS and MIS-C e a challenge when PubMed lists 1923

results for PIMS-TS and 2120 results for MIS-C as of October

2024. See Table 1.

Epidemiology

When PIMS-TS first emerged, the COVID-19 pandemic was

spreading rapidly and was able to be characterized into distinct

waves of infection corresponding to different variants of the virus

e i.e. SARS-COV-2, alpha, delta and omicron.9 Live tracking data

through the CDC10 (Figure 1) was able to identify that following

each peak of COVID-19 infection, there was a spike of cases of

MIS-C, supporting the temporal association between the two.

However, the same USA live data shows that whilst COVID-19

cases have continued, there has been a marked drop in the

prevalence of new cases of MIS-C since the end of 2022.

Several factors have been proposed as to the reduced preva-

lence seen in MIS-C (and PIMS-TS) over time. First are the

extensive vaccination programs undertaken by many world

countries. For example, the UK started its vaccination program in

December 2020 and by August 2022, greater than 70% of adults

and children aged 12 years and older had received three or more

COVID vaccines.11 With more adults and older children vacci-

nated, the likelihood of both new and severe COVID-19 infections

reduces due to herd immunity. One Danish study undertaken

during the delta wave suggested a reduction in cases of PIMS-TS

due to vaccination.12 Though a small study, it adds to similar

results from both French and US studies.13,14

There are also data to support ongoing reductions in cases of

PIMS-TS with each wave/COVID-19 variant. One team had
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Comparison of updated CDC criteria for MIS-C against the criteria for PIMS-TS as per the RCPCH and Multisystem
inflammatory syndrome in children and adolescents with COVID-19 as per the WHO

PIMS-TS MIS-C (CDC 2023) WHO

Age Child (RCPCH defines as <18 yrs) <21 yrs 0e19 yrs

Fever Persistent �38.5 �C �38�C Fever �3 days

Clinical features Single or multi-organ dysfunction (e.g.

Shock, cardiac, respiratory, renal,

neurological)

With

additional features (e.g. Abdominal

pain, confusion, cough, conjunctivitis,

diarrhoea, headache,

lymphadenopathy, mucus membrane

changes, neck swelling, rash,

respiratory symptoms, sore throat,

swollen hands and feet, syncope,

vomiting)

Clinical severity requiring

hospitalization or resulting in death

AND

‡ two of (a) cardiac involvement (left

ventricular ejection <55%, coronary

artery dilatation or aneurysm, elevated

troponin) (b) mucocutaneous

involvement (c) shock (d)

gastrointestinal involvement (e)

haematologic involvement (decreased

platelets <150,000 cells/mL or

lymphocytes <1,000 cells/mL)

‡ two of (a) Rash or bilateral non-

purulent conjunctivitis or muco-

cutaneous inflammation signs (b)

Hypotension or shock (c) Features of

myocardial dysfunction, pericarditis,

valvulitis, or coronary abnormalities (d)

Evidence of coagulopathy (e) Acute

gastrointestinal problems

Laboratory Inflammation (e.g. Elevated

neutrophils, CRP, ferritin or decreased

lymphocytes)

Evidence of systemic inflammation

indicated by C-reactive protein

�3.0 mg/dL

Inflammation (e.g. Elevated ESR, CRP

or Procalcitonin)

COVID-19 SARS-CoV-2 PCR testing may be

positive or negative

Evidence of COVID-19 (PCR, antigen or

serology þve) or likely contact with

COVID-19 patient

Exclusion Any other microbial cause A more likely alternative diagnosis Other obvious microbial cause of

inflammation

Table 1

Figure 1 Live tracking data from CDC comparing confirmed COVID cases to cases meeting criteria for MIS-C until April 2025.
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developed a prospective monitoring model based around the

initial SAR-CoV-2 variant and adjusted following the alpha

wave.15 This model initially correlated well with observed new

cases of PIMS-TS through the alpha and delta waves but showed

significant divergence with the arrival of omicron (Figure 2).

Their team proposed that the newer variants have a reduced risk

of causing PIMS-TS than previous variants, a position that is

supported by observed data in other studies.16

Treatment

During the initial phase of PIMS-TS cases, there were a variety of

different treatments used in the management of PIMS-TS cases.

These included steroids, IV immunoglobulin and biological im-

mune modulating agents. Of these biological agents, the most

commonly reported in literature were anakinra (a recombinant

version of the human interlukin 1 receptor antagonist protein),

tocilizumab (a monoclonal antibody that blocks the interleukin

-6 receptor) and infliximab (a monoclonal antibody that blocks

the effects of tumour necrosis factor alpha).

The early consensus treatment recommendations recom-

mended the use of all three of these treatment options (steroids,

IVIG and immune modulation), often in combination for children

meeting criteria for PIMS-TS.17 Some early studies had suggested

limited short-term improvements in biochemical markers with

these treatments compared to the usual standards of care.18

However, larger studies including the UK RECOVERY study19

have shown some differences.

The RECOVERY trial was a national randomized control plat-

form trial run in the UK in 2020e2022 looking at treatment options

for COVID-19 with a trial arm focused on paediatric patients with

PIMS-TS. This arm randomized 214 children meeting diagnostic

criteria 1:1:1 into one of three arms e usual care, usual care þ
methylprednisolone and usual care þ IVIG. These arms matched

with the consensus treatment algorithms at the time.
Figure 2 Forecasted PIMS-TS admissions based on a model fitted to the
missions. Reproduced from reference 15 with permission from Elsevier.
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Children aged greater than 1 yr with ongoing fever and in-

flammatory response were eligible for a second randomization,

comparing tocilizumab, anakinra and usual care (randomized

2:2:1). The outcome of the trial showed that compared to usual

care, there was moderate evidence that methylprednisolone

reduced length of hospital stay, but that there was no difference

between IVIG and usual care. The study also showed that in

children requiring an additional agent, tocilizumab demonstrated

a reduction in length of hospital stay but with an observed

increased need for inotropic support. Anakinra demonstrated no

difference compared to standard care.

Though the study was relatively small in terms of numbers

recruited, it remains one of the largest randomized control

studies of children with PIMS-TS.

Another study of note was BATS - Best Available Treatment

Study.20 This was an international observational cohort study

looking at IVIG and steroids treatment in children managed for

MIS-C, with the primary outcomes being the need for inotropic or

ventilation support, or death. This study compiled outcome data

of 614 children divided mostly into three groups e those

receiving IVIG alone, those receiving IVIG þ steroids and those

receiving only steroid therapy. There was a smaller group who

received neither steroids nor IVIG. The overall outcome did not

demonstrate any clear benefit of IVIG or steroids. However, the

author team noted that when they analysed the smaller group

who met the WHO criteria (similar to PIMS-TS), there was

moderate evidence favouring steroids over IVIG with fewer

children requiring respiratory support.

It would therefore seem prudent to suggest that children

meeting criteria for PIMS-TS should be managed with methyl-

prednisolone as a first line agent. If the child still has fevers or

elevated biochemical evidence of inflammation, tocilizumab

should be used as a second line agent provided the child is being

managed in a PICU setting.
Alpha variant wave of COVID-19, alongside observed PIMS-TS ad-
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The other supportive therapy used in children meeting criteria

for PIMS-TS in the use of prophylactic anticoagulation, with the

most common reported agents being low molecular weight

heparin or IV unfractionated heparin infusion.17,21 This seems

prudent given that there is some evidence of increased risk of

thrombotic microangiopathy (TMA) in children with COVID/

PIMS-TS22 similar to the increased risk seen in adults. The use of

anticoagulation may be due to the perceived risk of thrombosis in

children who present with myocardial dysfunction, which can

often be seen in children with PIMS-TS.1,2 However, this risk

does not appear to be supported by evidence, with reported rates

of thrombosis in children with PIMS-TS being low.23,24 Given the

potential risk of bleeding, the need for anticoagulation seems

limited, however there may still be a role for children who are

found to have evidence of coronary artery inflammation or

dilatation.

Outcomes

With the early recognition of symptoms of PIMS-TS overlapping

with Kawasaki Disease (KD), and with some cases of PIMS-TS

developing coronary artery inflammation,1,2,25 there was an

early focus on the cardiac outcomes and follow-up of these

children. Traditionally it was felt that in Kawasaki disease, up to

30% of untreated children26 developed coronary artery aneu-

rysms, remaining as high as 19% of children with Kawasaki

Disease despite treatment with IVIG.27 The rates seen in children

with PIMS-TS were lower, with studies reporting 14e15% of

cases showing coronary artery involvement.4,28 Recent prospec-

tive studies have shown that 3e6% of children presenting with

PIMS-TS were found to have persisting coronary artery abnor-

malities at follow-up.29,30 This compares to approximately 4% of

children with Kawasaki Disease31 but seemingly without the risk

of developing giant aneurysms that exists with KD.

Recently published data from Ireland and Germany32,33 sug-

gests that coronary artery involvement in PIMS-TS was more

common in younger children. The German data33 also notes a

reduction in incidence of coronary involvement with each sig-

nificant variant of COVID-19. They describe the incidence of

coronary artery aneurysm decreasing from 9.8% during the first

wave, to 2.0% during the omicron wave.

Left ventricular dysfunction was a common finding on echo-

cardiogram in children with PIMS-TS, present in up to 34% of

cases,28 this did not result in long term complications with

studies reporting full resolution of left ventricular function on

follow-up.25,29,30,34

Overall mortality for PIMS-TS was very low, estimated at less

than 1% of children presenting with PIMS-TS.35e37 However,

some studies have shown that children can experience some

lasting symptoms. One UK study38 found that 45% of children

had an impaired 6-minute walk test score at 6-month follow-up,

and a USA study39 found that 20% of children continued

to report fatigue at 6 months and 40% feeling below their

pre-pandemic physical capability. Other studies39e41 have

demonstrated symptoms including brain fog, headache, sleep

disturbance and mood change continuing for up to a year post

PIMS-TS.

Though the initial focus of follow-up following PIMS-TS was

based around cardiac surveillance, these studies showing a wider
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impact on the children affected highlight that the ongoing effects

following PIMS-TS need greater thought and study.

PIMS-TS has also taught us about flexibility and international

collaboration. After identification of this new disease, interna-

tional webinars sharing expertise and experience were rapidly

organized, using the (at the time) novel adoption of video

meeting platforms. Although this had great strengths, it also

tended to coalesce thoughts and treatment strategies, meaning an

extremely rapid emergence of a standard: a set of blood tests

(difficult to interpret as they are not standard in similar condi-

tions), then treatment with IVIG, anticoagulants, and steroids.

None of this had any evidence base, and well-meaning studies

attempting to break through this dogma at time struggled to

achieve clinician equipoise.

There are very many positives we can take from how well we

shared this experience, but we must also be humble to under-

stand that true progress comes from understanding how much

we do not know and being open to have this challenged.

Conclusion

As we look back on the COVID-19 pandemic, PIMS-TS was a

rapidly emergent, novel condition with an initial high incidence

of cardiovascular compromise requiring hospitalization and

often intensive care support. Inter-organizational co-operation

and communication lead to rapid convergence in management of

the condition, and also a rapid expansion of observational

studies.

Many support strategies were utilized due to concerns derived

from the experience of other similar conditions. However, as the

understanding of PIMS-TS has expanded, and the evidence

behind these treatments has increased, we are now able to reflect

and evaluate these support strategies. The use of immunoglob-

ulin, though commonplace, is now not supported by outcome

data and considering its limited supply would no longer be

recommended.

Thankfully, PIMS-TS has turned out to have a very low

mortality and currently seems to have only mild ongoing co-

morbidity. It seems that regardless of presenting severity and

treatment strategy used, almost all children made a full physical

recovery. The changes seen in coronary arteries, however, will

continue to need follow-up to determine if any long term

increased cardiovascular risk exists, like that seen in Kawasaki

Disease. It is also fortunate that the incidence of cases, and

burden of disease for each case, has decreased with each major

COVID-19 variant. This in some way mimics the decrease in rates

of hospitalization due to COVID-19 that has been seen over the

last couple of years. A

REFERENCES
1 Davies P, Evans C, Krishnan H, et al. Intensive care admissions of

children with paediatric inflammatory multisystem syndrome
temporally associated with SARS-CoV-2 (PIMS-TS) in the UK: a
multicentre observational study. Lancet Child Adolesc Health
2020; 4: 669e77. https://doi.org/10.1016/S2352-4642(20)
30215-7.

2 Hufnagel M, Armann J, Jakob A, et al. A comparison of pediatric
inflammatory multisystem syndrome temporarily-associated with
� 2025 Elsevier Ltd. All rights are reserved, including those for text and data
mining, AI training, and similar technologies.

ealth and Social Security de ClinicalKey.es por Elsevier en julio 10, 2025. 
ción. Copyright ©2025. Elsevier Inc. Todos los derechos reservados.

https://doi.org/10.1016/S2352-4642(20)30215-7
https://doi.org/10.1016/S2352-4642(20)30215-7
https://doi.org/10.1016/j.paed.2025.05.005


OCCASIONAL REVIEW
SARS-CoV-2 and Kawasaki disease. Sci Rep 2023; 13: 1173.
https://doi.org/10.1038/s41598-022-26832-5.

3 European Centre for Disease Prevention and Control. Paediatric
inflammatory multisystem syndrome and SARS-CoV-2 infection in
children e 15 May 2020. Stockholm: ECDC, 2020.

4 Musilov�a T, Jon�a�s J, Gombala T, et al. COVID-19-Associated
paediatric inflammatory multisystem syndrome (PIMS-TS) in
intensive care: a retrospective cohort trial (PIMS-TS INT). Children
2023; 10: 348. https://doi.org/10.3390/children10020348.

5 Royal College of Paediatrics and Child Health. Guidance: paedi-
atric multisystem inflammatory syndrome temporally associated

with COVID-19, 2020. https://www.rcpch.ac.uk/sites/default/files/
2020-05/COVID-19-Paediatric-multisystem-%20inflammatory%
20syndrome-20200501.pdf. last accessed October 2024.

6 Centers for Disease Control and Prevention (CDC). CDCHAN-
00432 [internet] https://emergency.cdc.gov/han/2020/han00432.
asp last accessed October 2024.

7 Standardized case definition for surveillance of multisystem in-
flammatory syndrome in children associated with SARS-CoV-2
infection, CTSE Council of State and Territorial Epidemiologists,
Council of State and Territorial Epidemiologists (ymaws.com) last
accessed October 2024.

8 Multisystem inflammatory syndrome in children and adolescents
with COVID-19, WHO Scientific brief, 15 May 2020, Multisystem
inflammatory syndrome in children and adolescents with COVID-
19 (who.int) last accessed October 2024.

9 Andre M, Lau LS, Pokharel MD, et al. From alpha to omicron: how
different variants of concern of the SARS-Coronavirus-2 impacted
the world. Biology 2023; 12: 1267. https://doi.org/10.3390/
biology12091267.

10 COVID Data tracker, Centers for Disease Control and Prevention,
CDC COVID data tracker: multisystem inflammatory syndrome in
children (MIS-C) last accessed October 2024.

11 Coronavirus (COVID-19) latest insights: vaccines, ONS - office for
National Statistics, Coronavirus (COVID-19) latest insights - Office
for National Statistics (ons.gov.uk) last accessed October 2024.

12 Nygaard U, Holm M, Hartling UB, et al. Incidence and clinical
phenotype of multisystem inflammatory syndrome in children after
infection with the SARS-CoV-2 delta variant by vaccination status:
a Danish nationwide prospective cohort study. Lancet Child Ado-
lesc Health 2022; 6: 459e65. https://doi.org/10.1016/
S2352-4642(22)00100-6.

13 Zambrano L, Newhams M, Olson S, et al. Effectiveness of
BNT162b2 (Pfizer-BioNTech) mRNA vaccination against multi-

system inflammatory syndrome in children among persons aged
12-18 Years - United States, July-December 2021. MMWR Morb
Mortal Wkly Rep 2022; 71: 52e8. https://doi.org/10.15585/mmwr.
mm7102e1.

14 Levy M, Recher M, Hubert H, et al. Multisystem inflammatory
syndrome in children by COVID-19 vaccination status of adoles-
cents in France. JAMA 2022; 327: 281e3. https://doi.org/10.
1001/jama.2021.23262.

15 Shingleton J, Williams H, Oligbu G, et al. The changing epidemi-
ology of PIMS-TS across COVID-19 waves: prospective national
surveillance, January 2021 to July 2022, England. J Infect 2022;

85: 702e69. https://doi.org/10.1016/j.jinf.2022.10.017.
16 Jiju P, Matalliotakis M, Lane S, et al. Demographic, clinical and

laboratory differences between paediatric acute COVID-19 and
PIMS-TS-results from a single centre study in the UK. Front
PAEDIATRICS AND CHILD HEALTH 35:7 251

Descargado para Lucia Angulo (lu.maru26@gmail.com) en National Library of H
Para uso personal exclusivamente. No se permiten otros usos sin autoriza
Pediatr 2023; 11: 1219654. https://doi.org/10.3389/fped.2023.
1219654.

17 Harwood R, Allin B, Jones C, et al. A national consensus man-
agement pathway for paediatric inflammatory multisystem syn-
drome temporally associated with COVID-19 (PIMS-TS): results of
a national Delphi process. Lancet Child Adolesc Health 2021; 5:
133e41.

18 Davies P, Lillie J, Prayle A, et al. Association between treatments
and short-term biochemical improvements and clinical outcomes
in post-severe acute respiratory syndrome coronavirus-2 inflam-
matory syndrome. Pediatr Crit Care Med 2021; 22: e285e93.
https://doi.org/10.1097/PCC.0000000000002728.

19 RECOVERY Collaborative Group. Immunomodulatory therapy in
children with paediatric inflammatory multisystem syndrome
temporally associated with SARS-CoV-2 (PIMS-TS, MIS-C; RE-
COVERY): a randomised, controlled, open-label, platform trial.
Lancet Child Adolesc Health 2024; 8: 190e200. https://doi.org/10.
1016/S2352-4642(23)00316-4.

20 McArdle A, Vito O, Patel H, et al. Treatment of multisystem in-
flammatory syndrome in children. N Engl J Med 2021; 385: 11e22.
https://doi.org/10.1056/NEJMoa2102968.

21 Abrams J, Belay E, Godfred-Cato S, et al. Trends in treatments for

multisystem inflammatory syndrome in children (MIS-C), United
States, February 2020 e July 2021. Clin Infect Diseases 2022; 75:
1201e9. https://doi.org/10.1093/cid/ciac072.

22 Diorio C, McNerney KO, Lambert M, et al. Evidence of thrombotic
microangiopathy in children with SARS-CoV-2 across the spec-
trum of clinical presentations. Blood Adv 2020; 4: 6051e63.
https://doi.org/10.1182/bloodadvances.2020003471.

23 Williams V, Dash N, Suthar R, et al. Clinicolaboratory profile,
treatment, intensive care needs, and outcome of pediatric in-
flammatory multisystem syndrome temporally associated with
SARS-CoV-2: a systematic review and meta-analysis. J Pediatr

Intensive Care 2022; 11: 1e12. https://doi.org/10.1055/
s-0040-1719173.

24 Lam H, Alamelu J, Brighouse J, et al. Thrombosis and risk man-
agement in paediatric inflammatory multisystem syndrome -
temporally associated with Sars-CoV2 (PIMS-TS). Blood 2020;
136(suppl 1): 32e3. https://doi.org/10.1182/blood-2020-142424.

25 Felsenstein S, Duong P, Lane S, et al. Cardiac pathology and
outcomes vary between Kawasaki disease and PIMS-TS. Clin
Immunol 2021; 229: 108780. https://doi.org/10.1016/j.clim.2021.
108780.

26 Brogan P, Burns JC, Cornish J Kawasaki Disease Writing Group,

on behalf of the Royal College of Paediatrics and Child Health,
and the British Cardiovascular Society, et al. Lifetime cardiovas-
cular management of patients with previous Kawasaki disease.
Heart 2020; 106: 411e20.

27 Tulloh RMR, Mayon-White R, Harnden A, et al. Kawasaki disease:
a prospective population survey in the UK and Ireland from 2013
to 2015. Arch Dis Childhood 2019; 104: 640e6.

28 Arantes Junior MAF, Conegundes AF, Branco Miranda BC, et al.
Cardiac manifestations in children with the multisystem inflam-
matory syndrome (MIS-C) associated with SARS-CoV-2 infection:
systematic review and meta-analysis. Rev Med Virol 2023; 33:
e2432. https://doi.org/10.1002/rmv.2432.

29 Uka A, Bressieux-Degueldre S, Buettcher M, et al. Cardiac involve-
ment in childrenwith paediatricmultisystem inflammatory syndrome
temporally associated with SARS-CoV-2 (PIMS-TS): data from a
� 2025 Elsevier Ltd. All rights are reserved, including those for text and data
mining, AI training, and similar technologies.

ealth and Social Security de ClinicalKey.es por Elsevier en julio 10, 2025. 
ción. Copyright ©2025. Elsevier Inc. Todos los derechos reservados.

https://doi.org/10.1038/s41598-022-26832-5
http://refhub.elsevier.com/S1751-7222(25)00072-1/sref3
http://refhub.elsevier.com/S1751-7222(25)00072-1/sref3
http://refhub.elsevier.com/S1751-7222(25)00072-1/sref3
http://refhub.elsevier.com/S1751-7222(25)00072-1/sref3
https://doi.org/10.3390/children10020348
https://www.rcpch.ac.uk/sites/default/files/2020-05/COVID-19-Paediatric-multisystem-%20inflammatory%20syndrome-20200501.pdf
https://www.rcpch.ac.uk/sites/default/files/2020-05/COVID-19-Paediatric-multisystem-%20inflammatory%20syndrome-20200501.pdf
https://www.rcpch.ac.uk/sites/default/files/2020-05/COVID-19-Paediatric-multisystem-%20inflammatory%20syndrome-20200501.pdf
https://emergency.cdc.gov/han/2020/han00432.asp
https://emergency.cdc.gov/han/2020/han00432.asp
http://ymaws.com
http://who.int
https://doi.org/10.3390/biology12091267
https://doi.org/10.3390/biology12091267
http://ons.gov.uk
https://doi.org/10.1016/S2352-4642(22)00100-6
https://doi.org/10.1016/S2352-4642(22)00100-6
https://doi.org/10.15585/mmwr.mm7102e1
https://doi.org/10.15585/mmwr.mm7102e1
https://doi.org/10.1001/jama.2021.23262
https://doi.org/10.1001/jama.2021.23262
https://doi.org/10.1016/j.jinf.2022.10.017
https://doi.org/10.3389/fped.2023.1219654
https://doi.org/10.3389/fped.2023.1219654
http://refhub.elsevier.com/S1751-7222(25)00072-1/sref17
http://refhub.elsevier.com/S1751-7222(25)00072-1/sref17
http://refhub.elsevier.com/S1751-7222(25)00072-1/sref17
http://refhub.elsevier.com/S1751-7222(25)00072-1/sref17
http://refhub.elsevier.com/S1751-7222(25)00072-1/sref17
http://refhub.elsevier.com/S1751-7222(25)00072-1/sref17
https://doi.org/10.1097/PCC.0000000000002728
https://doi.org/10.1016/S2352-4642(23)00316-4
https://doi.org/10.1016/S2352-4642(23)00316-4
https://doi.org/10.1056/NEJMoa2102968
https://doi.org/10.1093/cid/ciac072
https://doi.org/10.1182/bloodadvances.2020003471
https://doi.org/10.1055/s-0040-1719173
https://doi.org/10.1055/s-0040-1719173
https://doi.org/10.1182/blood-2020-142424
https://doi.org/10.1016/j.clim.2021.108780
https://doi.org/10.1016/j.clim.2021.108780
http://refhub.elsevier.com/S1751-7222(25)00072-1/sref26
http://refhub.elsevier.com/S1751-7222(25)00072-1/sref26
http://refhub.elsevier.com/S1751-7222(25)00072-1/sref26
http://refhub.elsevier.com/S1751-7222(25)00072-1/sref26
http://refhub.elsevier.com/S1751-7222(25)00072-1/sref26
http://refhub.elsevier.com/S1751-7222(25)00072-1/sref26
http://refhub.elsevier.com/S1751-7222(25)00072-1/sref27
http://refhub.elsevier.com/S1751-7222(25)00072-1/sref27
http://refhub.elsevier.com/S1751-7222(25)00072-1/sref27
http://refhub.elsevier.com/S1751-7222(25)00072-1/sref27
https://doi.org/10.1002/rmv.2432
https://doi.org/10.1016/j.paed.2025.05.005


OCCASIONAL REVIEW
prospective nationwide surveillance study.SwissMedWeekly 2023;
153: 40092. https://doi.org/10.57187/smw.2023.40092.

30 Andre MC, Sanchezc C, Bressieux-Degueldre S, et al. Cardiac
assessment and inflammatory markers in children with paediatric
inflammatory multisystem syndrome temporally associated with
SARS-CoV2 (PIMS-TS) treated with methylprednisolone versus
intravenous immunoglobulins: 6-month follow-up outcomes of
the randomised controlled Swissped RECOVERY trial. eClini-
calMedicine 2024; 67: 102358. https://doi.org/10.1016/j.eclinm.
2023.102358.

31 Uehara R, Belay ED. Epidemiology of kawasaki disease in Asia,

Europe, and the United States. J Epidemiol 2012; 22: 79e85.
32 McCay N, Bierne N, Bereton E, et al, COVID-19 and PIMS-TS-

related admissions to paediatric intensive care in the Republic of
Ireland January 2020 and July 2022 and analysis of cardiovas-
cular manifestations of their disease, Cardiol Young 34: 2219
e2224. doi: 10.1017/S1047951124025733.

33 Lohrmann F, Doenhardt M, Diffloth N, et al. Severity of pediatric
inflammatory multisystem syndrome temporally associated with
SARS-CoV-2 diminished during successive waves of the COVID-
19 pandemic: data from a nationwide German survey. J Pediatr
2024; 278: 114419. https://doi.org/10.1016/j.jpeds.2024.114419.

34 Davies P, du Pr�e P, Lillie J, et al. One-year outcomes of critical
care patients posteCOVID-19 multisystem inflammatory syn-
drome in children. JAMA Pediatr 2021; 175: 1281e3. https://doi.
org/10.1001/jamapediatrics.2021.2993.

35 Ward JL, Harwood R, Smith C, et al. Risk factors for PICU
admission and death among children and young people
PAEDIATRICS AND CHILD HEALTH 35:7 252

Descargado para Lucia Angulo (lu.maru26@gmail.com) en National Library of H
Para uso personal exclusivamente. No se permiten otros usos sin autoriza
hospitalized with COVID-19 and PIMS-TS in England during the
first pandemic year. Nat Med 2022; 28: 193e200. https://doi.org/
10.1038/s41591-021-01627-9.

36 Ward JL, Harwood R, Kenny S, et al. Pediatric hospitalizations
and ICU admissions due to COVID-19 and pediatric inflammatory
multisystem syndrome temporally associated with SARS-CoV-2
in England. JAMA Pediatr 2023; 177: 947e55. https://doi.org/10.
1001/jamapediatrics.2023.2357.

37 Sorg AL, Hufnagel M, Doenhardt M, et al. Risk for severe out-
comes of COVID-19 and PIMS-TS in children with SARS-CoV-2
infection in Germany. Eur J Pediatr 2022; 181: 3635e43. https://
doi.org/10.1007/s00431-022-04587-5.

38 Penner J, Abdel-Mannan O, Grant K, et al. 6-month multidisci-
plinary follow-up and outcomes of patients with paediatric in-
flammatory multisystem syndrome (PIMS-TS) at a UK tertiary
paediatric hospital: a retrospective cohort study. Lancet Child
Adolesc Health 2021; 5: 473e82. https://doi.org/10.1016/
S2352-4642(21)00138-3. Epub 2021 May 25. PMID: 34043958.

39 Godfred-Cato S, Kunkel A, Abrams J, et al. Long-term Health
outcomes after hospital discharge among children hospitalized for
MIS-C or COVID-19, September 29, 2021, to June 21, 2022.
Pediatr Infect Dis J 2024; 43: 1074e82. https://doi.org/10.1097/
INF.0000000000004477.

40 Cyriac C, Singh C. Jain N1406 Life after PIMS-TS: a retrospective
teleconsultation. Arch Dis Child 2022; 107: A428e9.

41 Potts S554 Evaluating patient reported outcomes in children with
PIMS-TS under follow up at a regional PIMS-TS clinic. Arch Dis
Child 2023; 108: A241.
� 2025 Elsevier Ltd. All rights are reserved, including those for text and data
mining, AI training, and similar technologies.

ealth and Social Security de ClinicalKey.es por Elsevier en julio 10, 2025. 
ción. Copyright ©2025. Elsevier Inc. Todos los derechos reservados.

https://doi.org/10.57187/smw.2023.40092
https://doi.org/10.1016/j.eclinm.2023.102358
https://doi.org/10.1016/j.eclinm.2023.102358
http://refhub.elsevier.com/S1751-7222(25)00072-1/sref31
http://refhub.elsevier.com/S1751-7222(25)00072-1/sref31
http://refhub.elsevier.com/S1751-7222(25)00072-1/sref31
https://doi.org/10.1016/j.jpeds.2024.114419
https://doi.org/10.1001/jamapediatrics.2021.2993
https://doi.org/10.1001/jamapediatrics.2021.2993
https://doi.org/10.1038/s41591-021-01627-9
https://doi.org/10.1038/s41591-021-01627-9
https://doi.org/10.1001/jamapediatrics.2023.2357
https://doi.org/10.1001/jamapediatrics.2023.2357
https://doi.org/10.1007/s00431-022-04587-5
https://doi.org/10.1007/s00431-022-04587-5
https://doi.org/10.1016/S2352-4642(21)00138-3
https://doi.org/10.1016/S2352-4642(21)00138-3
https://doi.org/10.1097/INF.0000000000004477
https://doi.org/10.1097/INF.0000000000004477
http://refhub.elsevier.com/S1751-7222(25)00072-1/sref40
http://refhub.elsevier.com/S1751-7222(25)00072-1/sref40
http://refhub.elsevier.com/S1751-7222(25)00072-1/sref40
http://refhub.elsevier.com/S1751-7222(25)00072-1/sref41
http://refhub.elsevier.com/S1751-7222(25)00072-1/sref41
http://refhub.elsevier.com/S1751-7222(25)00072-1/sref41
https://doi.org/10.1016/j.paed.2025.05.005

	Post COVID-19 paediatric inflammatory syndrome (PIMS-TS/MIS-C): what have we learned?
	Introduction
	Case definitions
	Epidemiology
	Treatment
	Outcomes
	Conclusion
	References


