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UPDATE

This clinical pathway has undergone several updates and revisions due to the evolving nature
of the diagnosis. For clinical management, JHACH employees should please refer to the
AgileMD Guideline as noted below.

This clinical pathway is intended to aid in the evaluation and management of children with
confirmed or suspected Multisystem Inflammatory Syndrome in Children (MIS-C), It is not for
the management of primary (active) COVID-19 infection. It is intended as a general guide and
should be applied and interpreted with caution.
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Owners: Juan Dumois, MD
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Multisystem Inflammatory Syndrome in Children (MIS-C)

Does this patient require evaluation or treatment for MIS-C?

Consider if:

«+ There is Clinical Suspicion for MIS-C AND
+ Persistent Fever 238°C AND

« Involvement of 2 or more Organ Systems

Workup alternative Diagnoses.
No ————)  see "Diagnosis Remains in Question Box" below

What about SARS-CoV2 exposure history? T
Note: There are multiple diagnostic criteria for MIS-C in use
Yes
Has the MIS-C Diagnostic
5 No workup been Yes
Obtain any First Tier diagnostic testing that has not been completed Does the patient meet criteria for MIS-C?
+ General: CBC w/ Diff, CMP, + There are multiple diagnostic criteria for MIS-C in use
+ Inflammatory/MIS-C: ESR, CRP, Ferritin + Patients meeting any set of diagnostic criteria should be considered for treatment
« DDx: Urinalysis, COVID PCR <A vs'):ﬁsm "rvfy Pm"li::ly meet MIS-C ANI &K&;‘\‘lﬁ.ﬁﬂ§ﬂl§9§§§jﬂlﬁﬂi. though
e . i that distinct iologi 3
o (no repeat needed if if PCR within 48-72h and after sx onset) SExaonce shows il oes ape el EARIORIYS CIRC Processes,
o Age, ancestry, clinical and certain laboratory findings may suggest a
i Yes
Consider Blood Cx, Urinalysis plus UCx if concem for Sepsis or UTI as ddx rericuardagnoss
o Inthese cases, with is

Positive Findings in First Tier Workup?

+ CRP z3mg/dL OR ESR z40mm/hr AND
« At least ONE of the following:
o ALC < 1000/uL Differential Diagnosis
= Platelets <150k/ul

Diagnosis remains in Question

COVID-19 Disease (acute - not MIS-C) Hemophagocytic Lymphohistiocytosis

© Na < 135mmoliL (HLH)'Macrophage Activating Syndrome (MAS)

= Neutrophilia Sepsis Myocarditis

& No

o Albumin <3.7 1 )  Kewasakis Disease Tick-borne infections (Ehrlichiosis, RMSF)

= Femitin > 300
Acute abdominal process Malignancies (Leukemia, Lymphoma)
Autoimmune disorders (e.g. SLE) Other vasculitides

l Toxic shock syndrome Other infections (viral and non-viral)

BeconTier\Workip (It not Biready obtalpedd « Empiric treatment for MIS-C may be considered in cases not strictly meeting criteria, if alternative
causes have been considered and/or treated, and the overall benefit outweighs the risk.

Cardiac: Troponin, BNP or pro-BNP, ECG, Transthoracic Echocardiogram Specialty consultation is recommended prior to treatment in this situation
Coagulopathy risk: D-dimer, PT/INR, PTT

COVID Exposure: COVID Serologies

If concern for HLHMAS as ddx:

5 ogen, LDH, Uric Acid

Additional testing )y some specialty groups, though with unclear
immediate clinical implications

Consultation:
+ Recommended if high supsicion while Second Tier Workup is pending

« Ifthe patient is stable it is reasonable to defer consultation until after initial 2nd tier
workup results available

Usual initial consultations include Consult Pediatric Infectious Disease andfor
Consult Pediatric Rheumatology:

+ Ifthere are signs of cardiac involvement - Consult Pediatric Cardiology.

Does the patient meet criteria for MIS-C?

« There are multiple diagnostic criteria for MIS-C in use
= Patients meeting any set of diagnostic criteria should be considered for treatment

+ A patient may potentially meet MIS-C AND Kawasaki's Disease criteria, though evidence
shows that these are distinct pathophysiologic processes.

= Age, clinical appearance and certain laboratory findings may suggest a particular.
diagnosis

= In these cases, consult with Pediatric is

Treatment of MIS-C

There is no known optimal treatment for MIS-C. What data is there for al treatment strategies in MIS.C?

The most commornly employed therapies include steroids, IVIg and anti-IL1 agents, although there have notbeenany ¢
high quality prospective studies comparing treatment strategies.

Treatment should be determined on a case-by-case basis by the primary team in consultation with relevant specialists.

The aigonthm below makes standardized treatment suggestions based on disease severity, but should not replace
clinical judgement. Optimal treatment may differ from the standard below on a case by case basis.

Y

Critically Ill, UNSTABLE or rapidly worsening




{

Treatment

Care Environment: Usually floor appropriate

Steroid Therapy:

+ Steroids are recommended in all patients being treated for MIS-C.
» Recomended Steroid Dosing in mild disease:

< Oral therapy may be considered if tolerating po intake and no
clinical indicators of Gl involvement (e.g. no abd pain, N/V) -
prednisoLONE 1mgkg oral BID (max 60 daily) OR

o IV therapy: MethylPREDNISolone 2mgrkg IV div bid (max 60mg
daily) or div g6 (q6 preferred at JHACH)

Intravenous Immunoglobulin Therapy:

1Vig should be given in patients with likely Kawaski's and is reasonable
in patients for whom a distinction between MIS-C and KD cannot be
definitively established.

« Recommendations on IVlg in mild disease vary somewhat by center

JHCC/BMC

« IVIG: Vital Signs for IVig, IVIg Premed (if prior Rxn), IVlg 2gtkg IV
once, Anaphylaxis PRN meds
Note: may be given IVIg 1g/kg daily x2 days if
high risk for volume overload/cardiac
dysfunction. Diuretics may be considered in this
setting as well.

= Consider Nursing Communication: Draw and Hold Red Top Tube
prior to IVIg administration and Lab Order draw and hold Red Tube

1 L
Treatment Treatment

Care Environment: Patient dependent (see popup)

Contact ICU for transfer of care
Al patients should receive: Consult Pediatric Rheumatology if not already done

« Itmay be appropriate to order or begin treatment if this will not delay
JHCc/BMC transfer (discuss with ICU)

’ if oo « Additional workup of organ dysfunction (e.g. chest imaging for resp sx,
« IVIG: Vital Signs for IVlg, IVig Premed (if prior Rxn), % q
Vig 2glkg ,\,gmoel prhwagms pkeeld CNS imaging for obtundation, evaluation for VTE) should be considered

Note: may be given IVig 1g/kg daily All patients may receive:

X2 days if high risk for volume HCC 1BMC
overtoad/cartiac dysfunction.
E::tf:g‘:s'ml_b‘ congidered in this + IVIG: Vital Signs for IVig, IVig Premed (if prior Rxn), IVig 1gikg IV aily

x2d, Anaphylaxis PRN meds

Note: may be given IVIg 2grkg once if low concern for
volume overload/cardiac dysfunction. Diuretics may be
considered in this setting as well.

+ MethylPREDNISolone 2mg/kgiday IV div bid or div q6 (q6 preferred at
JHACH)

MethyPREDNISolone 2mg/kg/day IV div bid (max
60mg daily) or div g6

Nursing Communication: Draw and Hold Red Top
Tube prior {o Vig administration and Lab Order draw
and hold Red Tube (JHCC/BMC only)

Note: a HIGHER dose may be recommended in consultation with
achi rheumatology, though can be augmented after initial dosing if
immediate rheumatology input not available

IVIG: Vital Signs for IVIg, IVIg Premed (if prior Rxn),
1Vig 2g/kg (IBW) IV once, Anaphylaxis PRN meds
Note: may be given IVig 1g/kg daily

%2 days if high risk for volume

overload/cardiac dysfunction.

Diuretics may be considered in this

« Nursing Communication: Draw and Hold Red Top Tube prior to Vg
administration and Lab Order draw & hold Red Tube (JHCC/BMC only)

ACH

(JHCC/BMC only) setting as well.
+ MethylPREDNISolone 2mgikg/day IV div bid (max
60mg daily) or div g6 (q6 preferred at JHACH)
ACH

Note: Additional evaluation prior to IVig
« IVIG: Vital Signs for IVlg, IVIg Premed (if prior Rxn), IVIg 2g/kg (IBW)
IV once, Anaphylaxis PRN meds
Note: may be given IVig 1g/kg daily x2 days if
high risk for volume overload/cardiac
dysfunction. Diuretics may be considered in this
setting as well.

See below re: Refractory Disease

Note: Additional evaluation prior to IVIg

See below re: Refractory Disease

Consider Transfer to an ICU Environment

If not initially cared for in an ICU environment,
monitor closely for worsening or failure to
respond to initial therapy

‘Subsequent Testing and Monitoring

Lab Testing following treatment:

Routine daily monitoring for 1-2 days or until clinical trend is clear:
CBC f CMP / CRP (orders default to Daily x2 days)

Consider additional lab trend of the following, if prior significant abnormalities and trend expected to alter management

(orders default to Daily x1): Ferritin, Troponin, ENP or pro-BNP, D-dimer or other significant abnormal markers previously

identified

Note: ESR values are difficult to interpret following IVIg and not routinely recommended
Additional Repeat Testing:
+ Repeat is

in the following

o 2448 hours atter treatment initiation in those with prior significant echo abnormalities, or poor response to treatment

with concem for ongeing cardiac invelvement
o If the patient remains 7-14 days after (ACR

repeat at 7-14d and 4-6wks)

« Cardiac CTA should be performed in patients with suspicion of distal CAA that are not well seen on echocardiogram

+ Repeat ECG every 48 hours initially and consider further monitoring depending on ECG finding and clincial trend
« Repeat CXR or cross sectional imaging not routinely indicated but may be considerd on a case by case basis

Does the patient have persistent or recurrent/refractory,
disease following initial treatment?

Persistent of refractoryirecurrent disease may be defined by:

+ Ongoing fever (>24-48hrs after initiation of therapy) or recurrence of fever
(after a period of improvement)

+ Lack of improvement or recurrent worsening trend of inflammatory markers
« Worsening or new end organ damage

—_— Yes

« IVIG: Vital Signs for IVig, IVig Premed (if prior Rxn), IVig 1g/kg (IBW) IV
caily x2d, Anaphylaxis PRN meds

Note: may be given IVIg 2g/kg once if low concern for
volume overload/cardiac dysfunction. Diuretics may be
considered in this setting as well.

+ MethylPREDNISolone 2mg/kgiday IV div bid or div q6 (6 preferred at
JHACH)

Note: a HIGHER dose may be recommended in consultation with
rheumatology, though can be augmented after initial dosing if
immediate rheumatology input not available

Note: Additicnal evaluation prior to IVIg

+ Consider initiation of empiric antibiotics for sepsis using the JHH-ACH
Pediatric Suspected Sepsis Order set

See below re: Refractory Disease

PICU to Floor Transfer after Initial treatment

Treatment of persistent or recurrent/refractory disease

- Con with Rhe: is if not
already obtained.

« Additional Doses of IVig are not recommended in
refractory disease (ACR Guidelines)

« Steroids: stepwise escalation or reversal of wean is
recommended

o Step 1: low to moderate dosing -
» Start steroids if not already given

= If receiving oral therapy with poor response,
transition to IV is recommended

« prednisoLONE 2mglkg/day oral daily or

= methylPREDNISolone 2mg/kgiday IV divided
Qi2hr or g6 (g6 preferred at JHACH)

o Step 2: high dose/pulse dosing (10-30mgrkgiday)

« Specific dosing within this range should be
discussed with rheumatology

« MethylPREDNISclone IV daily (max 1000mgiday)

= This will be followed by a taper depending on
clinical response

« Anakinra should be considered when there is failure to
respond to pulse dose steroids or as early concurrent
therapy in critically ill patients

o Anakinra IV (theum attending approval required)
o Usual dosing: 4-15mg/kgiday divided q12-24

o Dosing and duration in discussion with pharmacy and
rheumatology consult team

No " Does the patient have

artery aneurysm (Z-score >10) or an LVEF

col
<35%

ronary |,
2
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No Yes

Antiplatelet Therapy and VTE Prophylaxis ic Anti ion and Anti Therapy for VTE, CAA or decreased LVEF
Antiplatelet Therapy: Therapeutic Anticoagulation:
« Low dose Aspirin is recommended in all MIS-C patients without contrandications until platelets have normalized and - Patients in this category should receive therapeutic anticoagulation continued after discharge
‘echocardigram shows normal Coronary Arteries = 4 weeks after diagnosis Consider t
o Aspirin 3-5mg/kgiday (max 81mgiday) o Preferred: Enoxaparin - order via JHH-BMC-ACH-HCGH Pediatric Anti
Focused Orderset

« If patient ALSO meets criteria for Kawasaki's Disease aspirin therapy should be in line with standard KD treatment:
o Give moderate intensity Aspirin (range 30-50mg/kdiday div q6) until afebrile: Aspirin 40mg/kgiday divided o6
o Once afebrile change to low dose aspirin and continue until outpatient reassessment (as above)

= Goal Anti-Xa 0.5-1 - check 4 hours after 2nd or 3rd dose (order link in pop-up above)
o Consult hematology if alternative therapy such as Warfarin may be required

o Note: moderate intensity Aspirin use is a to VTE is (see below) * The duration of should be ined in outpatient follow-up
VTE Prophylaxis: Antiplatelet Therapy:
VTE Prophylaxis is recommended (in addition to LOW dose aspirin) in the following patients unless contraindicated: « Patients with CAA (Zscore >10) without contrandications should ALSO be treated with low

+ Diagnosed with MIS-C requiring care in the ICU dose aspirin until pla\elels_ have _normalized and echocardigram shows normal Coronary
Arteries 2 4 weeks after diagnosis
+ Patients with MIS-C cared for outside the ICU should receive VTE prophylaxis in ADDITION to aspirin use, in line

with their risk as determined in the VTE Assessment tool in Epic. MIS-C should be considered an "autoimmune o ‘Aspitin 3-5mp/kgiday (max S1mg/day)

disease" for the purpose of this risk of is risk (age >12, central * ACR i the addition of anti therapy to
venous catheter use, D-dimer >5x ULN, icu i should be in addition to in patients with documented VTE wthout large CAA. Discuss with hematology.
typical risk factors. Consider ion to discuss ion strategy on a case by case basis.

« Click here for VTE order guidance

£2

Adjunctive Therapies

Antacid Therapy - antacid use for stress ulcer prophylaxis is not routinely indicated outside of the ICU, though may be
considerd on a case by case basis (click here for further details).

« Oxygen - for patients with pulmonary involvement, typical goal saturations of >80-32% are appropriate

Incentive Spirometry is recommended in patients with hypoxia

+ Diuresis may be if there s clinical evidence of pulmonary edema or persistent hypoxia in the post-ICU
setting and patient not at high risk for complications of diuresis. Click here for order

L

Convalescent Patient - Discharge Planning

rior to discharge lab testing:
‘Obtain routinely within 48 hours of Discharge:

CMP { CBC / CRP (order defaults to Once)
Consider additional lab testing within 48 hours of discharge if not previously normalized or recent steroid dosing wean:
Ferritin, Troponin, BNP or pro-BNP, D-dimer or any other significant abnormal lab marker identified during hospialization.
Steroid Therapy - If treated with steroids while inpatient
+ Usual Discharge dosing: continue or d late to k derate dose steroids 1 max 60mg - click here for
discharge Rx orders
Taper: ACR Guidelines recommend taper over a minimum of 2-3 weeks guided by serial laboratory, clinical and cardiac
assessment. Usually the taper will not begin until significant i in rs is after
which the duration of the taper will depend on illness severity, treatment responsiveness and initial peak steroid dose.
Often the initial dose is continued until the first outpatient rheumatology visit.
Aspirin Therapy - as above:
« Continue low dose aspirin until platelets have normalized and echocardigram shows normal Coronary Arteries = 4
weeks after diagnosis - outpatient Rx Aspirin 4mg/kg/day (max 81mgiday - range 3-5 mglkg/day)
Follow-up Recommendations:
« Al patients should have initial ouptatient follow-up within roughly 1 week of discharge. Often this will be with their PCP.,
« Initial Rheumatology follow-up is recommended as soon as available after 1-2 weeks - Ambulatory Referral Pediatric
( led). If was not involved in care during hospitalization, they should be contacted to
discuss the case prior to referral.

+
& Outpatient Routine Lab Orders {default to JH Lab system)

CMP /CBC /CRP
Obtain additional ambulatory lab testing if not previously normalized, or if previously abnormal and planned steroid wean:
Ferntin, Troponin, BNP or pro-BNP, D-dimer or any other significant abnormal lab marker identified during hospialization.
« OQutpatient - at 7-14 days from presentation (if not done inpatient) and at
4-6 weeks from presentation

« If significant cardiac involvement - Cardiology follow-up in 4-6 weeks (after or concurrent with repeat echo)
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Documentation Reminders

Patient Status
¢ Patients admitted with suspected MIS-C should be placed in inpatient status.

Documentation Suggestions

e It is important to document any relationship between COVID-19 and Atypical Kawasaki

e It is important to consistently document all conditions under investigation, and treatments
that are being provided for those possible diagnoses, even if ultimately ruled out (please
document in discharge summary as well)

¢ Any clinically significant cardiac involvement must be specified and pulled over from the
echocardiogram report: tamponade (is there ventricular compression?), myocarditis vs.
perimyocarditis (is it infectious?), failure, coronary artery abnormalities, etc.

e It is important to document any associated shock, and the type

¢ Any liver involvement must be specified: please document acuity, if related to infection
(viral, not viral) or general inflammation, etc.

e Any renal involvement must be specified: AKI vs. failure, etc.

Outcome Measures
e Length of Stay

o Days admission
e Mortality
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Disclaimer

Clinical Pathways are intended to assist physicians, physician assistants, nurse practitioners and other
health care providers in clinical decision-making by describing a range of generally acceptable
approaches for the diagnosis, management, or prevention of specific diseases or conditions. The
ultimate judgment regarding care of a particular patient must be made by the physician in light of the
individual circumstances presented by the patient.

The information and guidelines are provided "AS IS" without warranty, express or implied, and Johns
Hopkins All Children’s Hospital, Inc. hereby excludes all implied warranties of merchantability and
fitness for a particular use or purpose with respect to the information. Johns Hopkins All Children’s
Hospital, Inc. shall not be liable for direct, indirect, special, incidental or consequential damages
related to the user's decision to use the information contained herein.
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