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What is a Clinical Pathway? e

An evidence-based guideline that decreases unnecessary variation
and helps promote safe, effective, and consistent patient care.
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Objectives of Pathway s

» To develop a comprehensive interdisciplinary pediatric pathway to standardize
primary and secondary prevention of a change in systolic performance, also
referred to as cancer therapy-related cardiac dysfunction (CTRCD)

 To utilize multimodality imaging to assess for change in systolic performance as
iIndicated

 To prevent heart failure and the progression of heart failure

« To ensure appropriate and timely referrals to necessary specialists and
ancillary service providers




Why is Pathway Necessary? e

« Among the nearly 500,000 long-term childhood cancer survivors in the United
States, more than half were treated with cardiotoxic cancer therapy, which
results in a 15-fold increased rate of heart failure and an 8-fold increased rate
of premature cardiac death.

* No comprehensive pediatric cardio-oncology pathway has been published to
guide prevention and management of cardiac effects of cancer treatment.
o Cardio-oncology is an emerging field
o Childhood cancer survivors receive numerous cancer treatments that are cardio-toxic

o We want to preserve heart function throughout cancer therapy so they can get the cancer
treatments they need

— Want to limit dose modifications
— Want to limit held doses
o Prevent or limit the long term cardiovascular effects of cancer treatments




lists the common
effects of cardiotoxic cancer
agents

Targeted Molecular Therapies
are growing in the pediatric
population & will continue to be
used. These also have
cardiotoxic effects.
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Conventional Therapies

Anthracyclines

Platinum-based
Cisplatin

Alkylating Agents
Cyclophosphamide, Ifosfamide
Vinca AlkaloidsA

Vinblastine, Vincristine
Antimetabolites

5-fluorouricil (5-FU),
Capecitabine, Cytarabine
Microtubule Inhibitors
(primarily used in adults)
Paclitaxel, Docetaxel

Targeted Molecular Therapies*

VEGF Inhibitors
Sunitinib, Pazopanib,
Bevacizumab

BRAF inhibitors
Dabrafenib

MEK inhibitors
Trametinib, Mirdametinib

mTOR inhibitors
Everolimus

BCR-ABL TK Inhibtors
Imatinib

BCR-ABL1 Inhibtors
Dasatinib

Proteasome Inhibitors
Bortezomib, Carfilzomib

Immunotherapies

Immune checkpoint
inhibitors

CART-cell therapy

Radiation

Echo
(preferred screening modality)

A Vinca Alkaloids only cardiotoxic when used in combination with anthracyclines
* There is continuous introduction of additional target molecular therapies such as BRAF/MEK inhibitors
that induce cardiotoxicity. Refer to literature and cancer protocol for additional details.

Herrmann, J. (2020). Adverse cardiac effects of cancer therapies: cardiotoxicity and arrhythmia. Nat Rev Cardiol, 17(8), 474-502.
https://doi.org/10.1038/5s41569-020-0348-1
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Background: Heart Failure

Long term
follow-up begins

Since outcomes of clinical heart

fal_lure_ (HF) are genera”y pOOF, it At risk of heart failure Clinical heart failure
Is vitally important to have a RN AR

systematic way to both prevent y \ F N N N o N

. STAGE A STAGE B STAGE C STAGE D

and also provide early CANCER i butwihon | | *'wsosceba | | Stuctual heart | | Reffacory HE

intervention. TREATMENT | | stucturs) eart | | without with symptoms | | interventions
" S N symptoms AN of HF S o A e A

Heart Fallure Symptoms Outcomes after a diagnosis of clinical HF are generally poor, with
5-year overall survival <50%.

_ Armenian SH et al. Cardiology research and practice. 2012;2012:713294.

No symptoms and can perform ordinary physical activity without

S limitations
Class Il Mild symptoms and slight limitation of physical activity; No symptoms at
rast
Class Ill Marked limitation of physical activity (even with less than ordinary activity)
due to symptoms; Comfortable at rest

Class IV Unable to carry out any physical activity; Severe limitations; Symptoms
present even at rest

https://www.ezmedlearning.com/blog/congestive-heart-failure-symptoms-stages-treatment
I R
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Long term
follow-up begins

Appendix G: Stages of Heart Failure
At risk of heart failu Clinical heart failure
STAGE A STAGE C STAGED
CANCER :tl,hﬁrtl:?m Structural heart Refractory HF
TREATMENT structural heart disease requiring
finnman or with a.-rnpmms intervantions
s of HF

Cardio-oncology prevention begins upon cancer diagnosis not after cancer treatment has

finished. Primary and secondary prevention of heart failure (HF) can include the following:
Use of Dexrazoxane

Monitoring heart function via echos/CMRs

Promoting heart healthy diet

Promoting physical activity

Utilizing cardiac medication(s) to preserve/improve heart function = prevent/reduce the need to
dose reduce or skip cancer treatments

bW~




Background:
Heart Failure

Appendix G: Stages of Heart Failure

CLINICAL PATHWAY: Pediatric Cardio-Oncology Acute Cardiotoxicity CERUES A% A SUIDE

Primary and Secondary Prevention Strategies AND DOESMOT
REPLACE CLIMICAL

Appendix G: Stages of Heart Failure JUDGMENT.

Long term
follow-up begins

At risk nfhamfallui Clinical heart failure
-
\ y ~

STAGE A STAGEC STAGED

CANCER :tl:hﬁrtl :‘15;;3; Structural heart Refractory HF
TREATMENT structural heart disease requinng
disease or with symptoms interventions
s of HF

« Heart failure stage A & B are at risk for heart failure. All oncology
patients that receive cardiotoxic therapy are considered heart failure

stage A.

« Heart failure stage A means the patient is at high risk for heart failure
due to the cardiotoxic cancer therapy, but do not have any structural
heart disease (as shown via echo or CMR) or symptoms (heart failure
symptoms reviewed after heart failure stages reviewed)




Background:
Heart Failure

Appendix G: Stages of Heart Failure

THIS PATHWAY

CLINICAL PATHWAY: Pediatric Cardio-Oncology Acute Cardiotoxicity

SERVEZS AS AGUIDE
AND DOES NOT
REPLACE CLINICAL
JUDGMENT

Primary and Secondary Prevention Strategies
Appendix G: Stages of Heart Failure

Long term
follow-up begins

Clinical heart failure

At risk of hamfallg

“,
STAGE A STAGE C STAGE D
CANCER :::hﬁrtl:?m tructural heart Refractory HF

disease requinng

TREATMENT structural heart
disease or

symploms

with symptoms interventions
of HF

Heart failure stage B means the patient is at high risk for heart failure due
to the cardiotoxic cancer therapy and has structural heart disease (as
shown via echo or CMR), but does not have any symptoms. This is the

stage where we want to intervene so they do not escalate to stage C or D




B a C k ro u n d " Primary and Secondary Prevention Strategies
" Appendix G: Stages of Heart Failure
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SERVES AS AGUIDE
AND DOES NOT
REPLACE CLINH-AL
JUDGMENT,

Heart Failure

Appendix G: Stages of Heart Failure amamnmmg

Long term
follow-up begins

STAGE A STAGE C STAGE D
CANCER :tl:hﬁrtl::m Structural heart Refractory HF
TREATMENT structural heart disease requining

interventions

with symptoms

symptoms

Heart failure stage C & D patients have clinical heart failure

Heart failure stage C patients have structural heart disease and are
experiencing symptoms

Heart failure stage D patients have refractory heart failure, are
experiencing symptoms, and require advance heart failure therapy
(i.e. implantable mechanical heart pump, IV medication, etc.) and/or
heart transplant




Background & drent

 Children’s Oncology Group (COG) define adequate cardiac function for clinical
trial enrollment as:

o Shortening fraction of 2 28% by echocardiogram
o Ejection fraction of = 50% by radionuclide angiogram

* However, our pathway takes a more conservative approach to help prevent
progression of heart failure:
o A change in systolic performance, also known as CTRCD, is defined as:

— EF <55%

— SF <29%

— GLS <-17% (more negative is good, less negative is bad)

— Z-score < -2.0 for EF (located in the table within an echo report)




This is the Pediatric Cardio-
Oncology Acute Cardiotoxicity
Primary and Secondary Prevention

Strategies Clinical Pathway.

We will be reviewing each
component in the following slides.

CLINICAL PATHWAY: Pediatric Cardio-Oncology A

Primary and Secondary Preven
Primary Prevention Strategies

ion Strategies

Inclusion Criteria: Any pediatric cancer patient who receives cardiotoxic therapy (Appendi

List of Cardiotoxic

Agents and Effects)

Exclusion criteria: Pediatric cancer patients not receiving cardiotoxic therapy
T

v

v

ute Cardiotoxicity

THIS PATHWAY
SERVES AS A GUIDE
AND DOES NOT
REPLACE CLINICAL
JUDGMENT.

Assessment for ALL Patients:
¢ Baseline echocardiogram and ECG per COG protocol
o Baseline cardiac MRI if indicated?

Interventions for ALL Patients:
e Optimize physical activity by encouraging participation
with exercise regimens including those prescribed or

o Baseline labs (ordered by C High sensitivity
troponin T (hsTnT), N-terminal pro-BNP, vitamin D,
lipid panel (includes triglycerides), fructosamine,
HbALC, ferritin (do NOT obtain NT-proBNP and ferritin
at initial cancer diagnosis)

o Assess physical fitness and consult PT as needed.

o Nutrition evaluation as needed

o Psychosocial assessment as provided by Hematology
Oncology department (Social Determinants of Health
via PAT 3.1 General Version, PROMIS Pediatric-37
Profile v2.0 and PROMIS Parent Proxy-37 Profile v2.0,
etc.)

o Patient will be offered enrollment to the existing
biorepository of biologic sample(s) for future
biomarker and genetic research

by Pediatric Oncology

Exercise Manual)

*  Optimize heart healthy diet as per Nutrition evaluation

*  Continue psychosocial support and intervention as
provided by the Hematology Oncology psychosocial
team

e Ifferritin is >1,000pg/L and not downward- trending,
consider obtaining cardiac and hepatic T2* MRI

o Consultation with specialists to promote cardiac health
(i.e. endocrinology) as needed

. Review cardio-oncology education (Patient and
Guardian Handouts)

“Indications for Cardiac MRI:

s Unreliable assessment of EF by
echo (poor acoustic windows)

e Changein systolic
performance? during treatment
(Appendix A: List of
Cardiotoxic Agents and Effects)

o Baseline cardiac dysfunction

o Previous history of congenital
and/or acquired cardiac
disease

*  Suspicion for myocarditis/
pericarditis/new valve
dysfunction

*  Tumors with cardiac
hemodynamic effect

®  Moderate or high risk
stratification (Appendix B)

Appendix D: MRI Algorithm

v

[ Repeat assessment above and risk stratify patients at the following time points? |

[

v

v v

2patients will require
evaluation of cardiac risk
factors by a cardiologist and

‘ Diagnosis | ‘ Maximal Anthr:

acycline Therapy ‘ | End of Treatment (EOT)

*If diagnosis is APML, please place Cardiology
consult and refer to COG protocol if Arsenic
Trioxide to be administered, as these patients
are at high risk for cardiac complications

Risk Stratification

(see page 3)
v v v
‘ Low Risk | ‘ Moderate Risk High Risk

|

v v v

Cardiac Mol g:

«  Echocardiograms and ECG per
cancer treatment protocol
(Appendix C: Echocardiogram
Algorithm)(See page 4 if
prolonged QTc)

«  Cardiopulmonary Stress Test
following EOT

. Cardiac MRI

anthracyclin

Cardiac Monitoring:
e Echocardiograms and ECG per .
cancer treatment protocol

diagnosis and maximal

otherwise follow (Appendix

Cardiac Monitoring:
Echocardiograms and ECG per
cancer treatment protocol

at time of diagnosis
to inform primary, secondary,
and tertiary prevention
strategies. Throughout therapy,
patients may require continual
re-evaluation of risk factors.

Other time points when
patients would require
additional risk stratification:
e Echocardiogram obtained
o Relapse, refractory or
new cancer dx
Radiation therapy
Bone marrow transplant

(Appendix C: Echocardiogram (Appendi ion of Cancer Tl
Algorithm)(See page 4 if Algorithm)(See page 4 if Related Cardiac Dysfunction
prolonged QTc) prolonged QTc) (CTRCD):

at time of *  Cardiac MRI at time of
diagnosis and maximal
anthracycline therapy,

otherwise follow (Appendix

e therapy,

Left Ventricular Ejection
Fraction(LVEF) AND/OR Global
Longitudinal Strain (GLS) less than
normal for age AND/OR Z score less

D: MRI Algorithm) D: MRI Algorithm) than -2 OR a decrease in EF of more
o  Cardiopulmonary Stress Test o Cardiopulmonary Stress Test than 10 EF units from baseline
following EOT YES following EOT
[ T
Change in systolic
performance® identified?
— NO——
Treatment: Treatment: Treatment:
«  Continue Primary Prevention «  Continue Primary Prevention «  Continue Primary Prevention
strategies as above strategies as above strategies as above
«  Administer Dexrazoxane prior «  Administer Dexrazoxane prior «  Administer Dexrazoxane prior ey el sdizuie syl
to bolus anthracycline dose to bolus anthracycline dose to bolus ine dose isidentified, proceed to

(Appendix E: Dexrazoxane
Prescribing) Prescribing)
e Followup wi

Oncology as

(Appendix E: Dexrazoxane

(Appendix E: Dexrazoxane

Administration)
ith Cardio- «  Follow up with Cardio-
needed Oncology as needed

page 2, otherwise, after therapy
completion, continue to follow up based
on cancer treatment protocol
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The cardio-oncology labs can be ordered by
using an order set

All order sets will be reviewed later in this
presentation

As per current practice within the
hematology/oncology psychosocial team

CLINICAL PATHWAY: Pediatric Cardio-Oncology Acute Cardiotoxicity CeAVee At A CUIDE

Primary and Secondary Prevention Strategies
Primary Prevention Strategies

AND DOES NOT
REPLACE CLINICAL
JUDGMENT.

Inclusion Criteria: Any pediatric cancer patient who receives cardiotoxic therapy (Appendix A:
List of Cardiotoxic Agents and Effects)
Exclusion criteria: Pediatric cancer patients not receiving cardiotoxic therapy

+Basemne BraTm and ECG Per CUG protocor | ®

OPU[IZE PRSICaT aCUVITy Dy ENCOUTagIg particpation

. Base]invarmac MIRTT
. i lardarad hy C: Hioh conciti |

With exercise regimens including those prescribed or

Assessment for ALL Patients:
Baseline echocardiogram per COG protocol
Baseline cardiac MRI if indicated®

by Pediatric Oncology
ise Manual)

nize heart healthy diet as per Nutrition evaluation
nue psychosocial support and intervention as
ded by the Hematology Oncology psychosocial

Fitin is >1,000pg/L and not downward- trending,
der obtaining cardiac and hepatic T2* MRI

Baseline labs (ordered by Cardiology): High SeNSItiVity  [itaion with specilicts to promote cardiac health

troponin T (hsTnT), N-terminal pro-BNP, vitamin D,
lipid panel (includes triglycerides), fructosamine,

HbA1C, ferritin (do NOT obtain NT-proBNP and ferritin

at initial cancer diagnosis)
Assess physical fitness and consult PT as needed.
Nutrition evaluation as needed

Endocrinology) as needed
w cardio-oncology education (Patient and
\dian Handouts)

| r—

he following time points? |

(Appendix A: List of
Cardiotoxic Agents and Effects)

*  Baseline cardiac dysfunction

s Previous history of congenital
and/or acquired cardiac
disease

*  Suspicion for myocarditis/
pericarditis/new valve
dysfunction

s Tumors with cardiac
hemodynamic effect

s Moderate or high risk
stratification (Appendix B)

Appendix D: MRI Algorithm

2patients will require
evaluation of cardiac risk
factors by a cardiologist and

Psychosocial assessmentas provided by Hematology ﬂ\;,mm

Oncology department (Social Determinants of Health

via PAT 3.1 General Version, PROMIS Pediatric-37

Profile v2.0 and PROMIS Parent Proxy-37 Profile v2.0,

etc.)
Patient will be offered enroliment to the existing
biorepository of biologic sample(s) for future

N

. . Cardiac Monitoring:
biomarker and genetic research er " Echocardiograms and ECG per
cancer treatment protocol
Appendix C: Echocardi Appendix C: i
«  Echocardiograms and ECG per (AppendixCsEchiocardiograim (Appendix . of Cancer Therap
Algorithm)(See page 4 if Algorithm)(See page 4 if Related Cardiac Dysfunction
cancer treatment protocol
(Appendix C: Echocardiogram prolonged QTc) prolonged QTc) (CTRCD):
N e Cardiac MRI at time of e Cardiac MRI at time of Left Ventricular Ejection

Algorithm)(See page 4 if
prolonged QTc)

o Cardiopulmonary Stress Test
following EOT

following EOT
I

diagnosis and maximal
anthracycline therapy,
otherwise follow (Appendix
D: MRI Algorithm)

e Cardiopulmonary Stress Test «  Cardiopulmonary Stress Test

ist at time of diagnosis
to inform primary, secondary,
and tertiary prevention
strategies. Throughout therapy,
patients may require continual
re-evaluation of risk factors.

Other time points when

patients would require

additional risk stratification:

e Echocardiogram obtained

o Relapse, refractory or
new cancer dx

o Radiation therapy

Bone marrow transplant

diagnosis and maximal
anthracycline therapy,
otherwise follow (Appendix
D: MRI Algorithm)

YES following EOT

Fraction(LVEF) AND/OR Global
Longitudinal Strain (GLS) less than
normal for age AND/OR Z score less
than -2 OR a decrease in EF of more
than 10 EF units from baseline

Change in systolic
performance® identified?

As per current practice within the
hematology/oncology department. PI: Dr. Lau

P —
Treatment:

«  Continue Primary Prevention
strategies as above

«  Administer Dexrazoxane prior
to bolus anthracycline dose
(Appendix E: Dexrazoxane
Prescribing)

NO‘v

Treatment:

«  Continue Primary Prevention

strategies as above

e Administer Dexrazoxane prior

to bolus anthracycline dose
(Appendix E: Dexrazoxane
Prescribing)

. Follow up with Cardio-

Oncology as needed

Treatment:
*  Continue Primary Prevention
strategies as above
*  Administer Dexrazoxane prior

If at any point, a change in systolic
is identified, proceed to

to bolus ine dose
(Appendix E: Dexrazoxane
Administration)

«  Follow up with Cardio-
Oncology as needed

page 2, otherwise, after therapy

completion, continue to follow up based
on cancer treatment protocol
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 Risk stratification is currently completed by the cardio-oncology
department.

The cardio-oncology Epic registry is under development and is designed to auto calculate
risk score.

» The Therapeutic profile tab will now have a cardio-oncology section (also
referred to as event)

Therapeutic Profile

& Hem/Onc Snapshot [&] Facesheet [ SDOH [ Active Orders [5] Labs [ Visit Orders

I erapeutic Profile

5 ‘ #2 % | [ Ped Cardiology [ Springboard Report

coring: Low risk
Baseline Heart Failure Stage: ACC/AHA Stage A heart failure (at risk for cardiomyopathy)
Baseline Cardiac Function (via ECHO and/or CMR): Normal Echo (see report for more details)

The cardio-oncology section will be used:
1. Baseline

* Risk scoring
» Heart failure stage

Baseline cardiac function (via Echo and/or CMR)
2. Any major cardio-onc (i.e. +CTRCD)

« Updated risk scoring
» Updated heart failure stage

Updated cardiac function (via Echo and/or CMR)
Cardiac medications

NICAL PATHWAY: Pediatric Cardio-Oncology Acute Cardiotoxicity

nary and Secondary Prevention Strategies
nary Prevention Strategies

Inclusion Criteria: Any pediatric cancer patient who receives cardiotoxic therapy (Appendix A:

THIS PATHWAY
SERVES AS A GUIDE
AND DOES NOT
REPLACE CLINICAL
JUDGMENT.

List of Cardiotoxic Agents and Effects)
Exclusion criteria: Pediatric cancer patients not receiving cardiotoxic therapy
I

v v
Assessment for ALL Patients: Interventions for ALL Patients:
¢ Baseline echocardiogram and ECG per COG protocol «  Optimize physical activity by encouraging participation

o Baseline cardiac MRI if indicated? with exercise regimens including those prescribed or

e« Baseline labs (ordered by C gy): High sensitivity by Pediatric Oncology
troponin T (hsTnT), N-terminal pro-BNP, vitamin D, Exercise Manual)
lipid panel (includes triglycerides), fructosamine, o Optimize heart healthy diet as per Nutrition evaluation
HbAIC, ferritin (do NOT obtain NT-proBNP and ferritin e Continue psychosocial support and intervention as
at initial cancer diagnosis) provided by the Hematology Oncology psychosocial

o Assess physical fitness and consult PT as needed. team

e Nutrition evaluation as needed e Ifferritin is >1,000pg/L and not downward- trending,

e Psychosocial assessment as provided by Hematology consider obtaining cardiac and hepatic T2* MRI
Oncology department (Social Determinants of Health e Consultation with specialists to promote cardiac health
via PAT 3.1 General Version, PROMIS Pediatric-37 (i.e. endocrinology) as needed
Profile v2.0 and PROMIS Parent Proxy-37 Profile v2.0, | |e  Review cardio-oncology education (Patient and
etc.) Guardian Hap

o Patient will be offered enroliment to the existing
biorepository of biologic sample(s) for future

s Unreliable assessment of EF by

©  Changein systolic

«  Baseline cardiac dysfunction
©  Previous history of congenital

*  Suspicion for myocarditis/

. Tumors with cardiac

s Moderate or high risk

biomarker and genetic research

“Indications for Cardiac MRI:
echo (poor acoustic windows)
performance? during treatment

(Appendix A: List of
Cardiotoxic Agents and Effects)

and/or acquired cardiac
disease

pericarditis/new valve
dysfunction

hemodynamic effect
stratification (Appendix B)

Appendix D: MRI Algorithm

v
Repeat assessment above and risk s~

Stratification
(Appendix B)

Diagnosis

*If diagnosis is APML, please place Cardiolo
consult and refer to COG protocol if Arsenic
Trioxide to be administered, as these patients
are at high risk for cardiac complications

(see page 3)
v v
‘ Low Risk | ‘ Moderate Risk

v v

Cardiac Monitoring: Cardiac Monitoring:
o Echocardiograms and ECG per s Echocardiograms and ECG per

2patients will require
evaluation of cardiac risk
factors by a cardiologist and
oncologist at time of diagnosis
Qinform primary, secondary,
Gies. Throughout therapy,
dAtients may require continual
re-evaluation of risk factors.

Other time points when

patients would require

additional risk stratification:

e Echocardiogram obtained

o Relapse, refractory or
new cancer dx

o Radiation therapy

e Bone marrow transplant

. P cancer treatment protocol cancer treatment protocol
Cardiac Monitoring: P proto

Algorithm)(See page 4 if
prolonged QTc)

o Cardiopulmonary Stress Test
following EOT

diagnosis and maximal
anthracycline therapy,
otherwise follow (Appendix
D: MRI Algorithm)

e Cardiopulmonary Stress Test .

diagnosis and maximal
anthracycline therapy,
otherwise follow (Appendix
D: MRI Algorithm)
Cardiopulmonary Stress Test

(Appendix C: Echocardiogram Appendix C: i
¢  Echocardiograms and ECG per (Appe o8 (Appe ) of Cancer Therap
Algorithm)(See page 4 if Algorithm)(See page 4 if Related Cardiac Dysfunction
cancer treatment protocol
- N prolonged QTc) prolonged QTc) (CTRCD):
(Appendix C: Echocardiogram . "
o Cardiac MRI at time of *  Cardiac MRI at time of Left Ventricular Ejection

Fraction(LVEF) AND/OR Global
Longitudinal Strain (GLS) less than
normal for age AND/OR Z score less
than -2 OR a decrease in EF of more
than 10 EF units from baseline

following EOT YES following EOT
|
Change in systolic
performance® identified?
— NO——
Treatment: Treatment: Treatment:
«  Continue Primary Prevention «  Continue Primary Prevention «  Continue Primary Prevention
strategies as above strategies as above strategies as above
«  Administer Dexrazoxane prior «  Administer Dexrazoxane prior «  Administer Dexrazoxane prior If at any point, a change in systolic
to bolus anthracycline dose to bolus anthracycline dose to bolus ine dose isidentified, proceed to

(Appendix E: Dexrazoxane
Prescribing)

(Appendix E: Dexrazoxane
Prescribing)

e Follow up with Cardio- .
Oncology as needed

(Appendix E: Dexrazoxane
Administration)

Follow up with Cardio-
Oncology as needed

completion, continue to follow up based

page 2, otherwise, after therapy

on cancer treatment protocol

NEXT PAGE °
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CLINICAL PATHWAY: Pediatric Cardio-Oncology Acute Cardiotoxicity SERVES AS A CUIDE

Primary and Secondary Prevention Strategies AND DOES NOT
REPLACE CLINICAL

Appendix B: Risk Stratification Tool JUDGMENT

Risk Stratification Tool for Patients Receiving Cancer Treatment
® Connecticut Step 1: Score your patient’s cardiovascular and cancer related risk categories
.I.Children’s Step 2: Total the cardiovascular and cancer related risk categories
Step 3: Determine if patient is at low, moderate, or high risk for developing cardiac toxicity

Appendix B: Risk Stratification Tool

Body Mass Index (BMI) kg/m2: BMI information within the last year Age at Cancer Diagnosis
Use percentiles for patients 0-20 years of age S S years 0
[1 <85 percentile or BMI <25 0 3 1_4 e 1
71 85%-<95t percentile or BMI 25 —29.9 0.5  <tyear B
[ 295% percentile or BMI 30 - 34.9 1 _<iyear.
q . : Sex: Assigned at birth
[ >120% of 95t % percentile OR BMI >35, whichever is lower based on age L5 -
il o 1 Male 0
Lipid Panel: Performed within 3 years 1ol Female : i
[ Normal (LDL-c <110 mg/dL AND triglycerides <150 mg/dL) 0 Radiation: to heart region only
[1  Low-Moderate Risk (LDL-c 110-129 mg/dL OR triglycerides 150-199 mg/dL) = 0.5 -1 None 0
|| High Risk (LDL-c 2130 mg/dL OR triglycerides >200 mg/dL) 1 | <5Gy 0.5
Pre-Diabetes/Diabetes: Performed within 1 year O 515Gy 1
[ Normal glucose/Alc (HbAlc: <5.7%, 2-hr OGTT: <140 mg/dL, or Fasting: 0 | >15-30 Gy 3
<100 mg/dL) 1 >30Gy 5
[1 Prediabetes (HbAlc: 5.7-6.4%, 2hr OGTT: 140-199 mg/dL, or Fasting: 100- | 0.5 Vinca alkaloids®
125 mg/dL) 2 No 0
|| Diabetes (HbA1lc: 26.5%, 2-hr OGTT: 2200 mg/dL, or Fasting: 2126 mg/dL) 1 | Yes 0.5
Ferritin: Lab result at any point in time ylating Agents (i.e. CPM, IFOS)
[ <1,000 pg/L o 7 No
[ >1,000 pg/L 1 T Yes 15
Cardi i y Fitness (CRF): Performed within the last 2 years A ine (AC) Ci ive Dose
|| Good-Superior CRF based on relative VO, max for age & sex 0 | <101 mg/m? 0
(2 80% of predicted value or 2 8 METs) ' 101-200 mg/m? 05
[ Fair-Very Poor CRF based on relative VO, max for age & sex 1 a -
(60 - < 80% of predicted or 5-7 METs) o >200-250 mg/ mZ ;
] Less than Very Poor CRF is categorized as functional disability based on 2 -/ >250-300 mg/m
relative VO, max for age & sex (<60% of predicted or <5 METs) 7 >300 mg/m? 3
Previous Heart Disease at Diagnosis Dexrazoxane Given: applicable only if patient received
[l No 0 2200mg/m? of AC
0 Yes 2 o[ Z
Hypertension (HTN): per AHA (> 13 years old) & AAP guidelines (<13 years old) o Yes o
[I  Normal 0 Transplant: Please total scores for ALL transplants
patient has undergone (if patient has a tandem transplants
] Elevated/Pre-HTN 0.5 patient score would be 2)
I Stagel 1 . No 0
T *: During or aft th et ’ T 2
a;ge |;° ystolic Performance*: During or after cancer therapy completion | ~ Allogenic "
0 Yes ‘ 15 "Onlywhen given in combination with AC

*Change in Systolic Performance definition:
1. Left Ventricular Ejection Fraction (LVEF) less than normal for age AND/OR
. Global Longitudinal Strain (GLS) less than normal for age AND/OR
. Zscore less than -2 OR
. Adecrease in EF of more than 10 percentage points from baseline

S wN

Low Moderate High Risk

0-<6 | 6-<11 | >11
Patient is automatically High Risk if they have a change in systolic performance*

Created by: Olga H.Toro-Salazar wp, Tiffany Berthod msw, n, con, ccre, Andrea Orsey wp, msce, Eileen Gillan wo, Shailendra Upadhyay wo, Karen Rubin o
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CLINICAL PATHWAY: Pediatric Cardio-Oncology Acute Cardiotoxicity o

Primary and Secondary Prevention Strategies AND DOES NOT
REPLACE CLINICAL

Appendix B: Risk Stratification Tool JUDGMENT

Risk Stratification Tool for Patients Receiving Cancer Treatment
Cnnnnthrul Sten 1 Score vour natient’s cardiovascilar and cancer related risk catesories

s
Appendix B: Risk Stratification Tool Patients Receiving Cancer Treatment

mwascular and cancer related risk categories

vepend cancer related risk categories
Tlow moderate, or high risk for developing cardiac toxicity
i
pre D.a| ﬂi;l' at Cancer IHIIJ'I'H'II-
. . . . - i 0 25 years
 This refers to gender at birth, as in children, < g | o5 1.4 years
females have a higher cardio-oncology risk = | ! <1 year 2
o age 15 Gender: at birth
Caril} Male 0
| i, Female 1
~ s<150 O Radiation: 1o heart region anly
L Mone 0
Pr?gﬂ'd L, 0.5 <5 Gy 0.5
weene g 5-14.9 Gy 1
3 15-29.9 Gy 3
| =30 Gy 5
* Vinca alkaloids only gets 0.5 points if Anthracyclines were also A/K uimaalt:ll:dsn n
administered as part of the patient’s cancer treatment plan. ibAlc: | 05 Yes 05
H H H H ) (13 ”» H H *Change i hti LB, "
Vincristine on it's own would score “0.” Of note, vinca alkaloids ) TIME Hlylating Agents L= CPML 1S .
and anthracyclines do not need to be administered within the A | Yos 15
0 Anthracycline [AC) Cumulative Dose
same cycle. . 01 i -
101-200 mg/m?* 0.5

Created by: Olga H.Toro-Salazar wp, Tiffany Berthod wsy, ry, cow, ccre, Andrea Orsey wio, msce, Eileen Gillan wp, Shailendra Upadhyay wo, Karen Rubin wp
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CLINICAL PATHWAY: Pediatric Cardio-Oncology Acute Cardiotoxicity e

. " ) SERVES AS A GUIDE
Primary and Secondary Prevention Strategies AND DOES NOT

REPLACE CLINICAL
Appendix B: Risk Stratification Tool SUDGMENT

Appendix B: Risk Stratification Tool

Risk Stratification Tool for Patients Receiving Cancer Treatment
.. Coqnecticul Step 1: Score your patient’s cardiovascular and cancer related risk categories
-.Chlldren’s Step 2: Total the cardiovascular and cancer related risk categories
Step 3: Determine if patient is at low, moderate, or high risk for developing cardiac toxicity

Cardiovascular Related Risk Categories Cancer Related Risk Categories
Body Mass Index (BMI) kg/m2: BMI information within the last year

Age at Cancer Diagnosis
Use percentiles for patients 0-20 years of age

= . .l 25years 0
1 <85t percentile or BMI <25 0
A | 1-4years 1
[ 85%-<95t percentile or BMI 25 —29.9 0.5 <1vear B
[ 295" percentile or BMI 30 - 34.9 1 T : e
[ >120% of 95t % percentile OR BMI >35, whichever is lower based on age 15 ex: 755|gne I atbl o
and sex - Male
o 7 Female i

» Dexrazoxane (DRZ) is typically always given prior to i R :"' -
anthracycline (AC) doses. g >300 mg/m 3

Pre-Di

« However, previously DRZ wasn’t standard process so there \ | Dexrazoxane Given: applicable only if patient received
may be patients for whom you will have to check “No” ~] & 200mg/m of AC
Feeritil' Hﬂ

8]

e s

. Transplant: Please tatal soores for ALL transplants
) patient has undergane (if patient has 2 Tandem

" transplants patient score woukd be 2
g No
Autologous/Tandem

0 Allogenic 2
e Transplant scores are to be summed.

« Examples:
. 1. Lett Ventricular Ejection Fraction (LVEF) less than normal tor age AND/OR
- If a patient has had a Tandem transplant (2 autologous o s e G191 el Ao
transplants) they would receive a 2.

4. Adecrease in EF of more than 10 percentage points from baseline

Risk probability for developing cardiac toxicity

« If a patient had an autologous transplant and an allogenic Low Risk Moderate Rik

. 0-<6 _ | _ 6-<1 | i 211 .
tra nS pla nt th ey WOU | d rece |Ve a 3 . Patient is automatically High Risk if they have a change in systolic performance

Created by: Olga H.Toro-Salazar wp, Tiffany Berthod msw, n, con, ccre, Andrea Orsey wp, msce, Eileen Gillan wo, Shailendra Upadhyay wo, Karen Rubin o
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Appendix B: Risk Stratification Tool

Look back time period Comments

BMI
Lipid Panel

1 year
3 years

Pre-Diabetes
Diabetes

1 year

fasting glucose

Ferritin At any point in time

Order in which to prioritize
labs: HbA1c, 2-hr OGTT, e

THIS PATHWAY
SERVES AS A GUIDE
AND DOES NOT
REPLACE CLINICAL
JUDGMENT.

CLINICAL PATHWAY: Pediatric Cardio-Oncology Acute Cardiotoxicity

Primary and Secondary Prevention Strategies
Appendix B: Risk Stratification Tool

Risk Stratification Tool for Patients Receiving Cancer Treatment

Step 1: Score your patient’s cardiovascular and cancer related risk categories

Step 2: Total the cardiovascular and cancer related risk categories

Step 3: Determine if patient is at low, moderate, or high risk for developing cardiac toxicity

Cardiovascular Related Risk Categories Cancer Related Risk Categories

.. Connecticut

Childrens

Body Mass Index (BMI) kg/m2: BMI information within the last year Age at Cancer Diagnosis
Use percentiles for patients 0-20 years of age 5 years 0
[1 <85 percentile or BMI <25 0 7‘ I-4y cars 1
[ 85%-<95t percentile or BMI 25 —29.9 0.5 a b 2
[ >95% percentile or BMI 30 - 34.9 1 T :ea'b_ s
[ >120% of 95t % percentile OR BMI >35, whichever is lower based on age 15 ex: ésmg:\\/leal:t irt o
and sex
Lipid Panel: Performed within 3 years ,7. et - E
[ Normal (LDL-c <110 mg/dL AND triglycerides <150 mg/dL) 0 Radiation: to heart region only
[ Low-l - - 2 ] U5 —
|1 High REk (LDL-c 2130 mg/dL OR triglycerides >200 mg/dL) 1 <5Gy 0.5
!;mb::?:{ ::: Body Mass Index (BMI) kg/m2: BMI information within the last year
<100nfs/dl  Use percentiles for patients 0-20 years of age
Y 125 mdl) O  <85" percentile or BMI <25 0
|| Diabetfls (H O  85%-«95% parcentile or BMI 25 —29.9 0.5
“ritin: Lab reflult ¢ th = 1
0 @ ) O =95*percentile or BMI 30 —34.9
[ >1,0000g/l O  =120% of 95" % percentile OR BMI =35, whichever is lower based on age 1.5
rdiorespirat@ry F and sex
|1 Good-$upe
(280%bfp|  Lipid Panel: Performed within 3 years
< Fgg;"j 0;‘ O Normal (LDL-c <110 mg/dL AND triglycerides <150 mg/dL) 0
R Y O Low-Moderate Risk (LDL-c 110-129 mg/dL OR triglycerides 150-199 mg/dL) | 0.5
Wicus'i'j:” vo O High Risk (LDL-c 2130 mg/dL OR triglycerides 2200 mg/dL) 1
Pre-Diabetes/Diabetes: Performed within 1 year
= ] O  MNormal glucose/Alc (HbAlc: <5.7%, 2-hr OGTT: <140 mg/dL, or Fasting: 0
pertension (ITN
[I Norma <100 mg/d I—}
U__Elevatg/Pr O Prediabetes (HbAlc: 5.7-6.4%, 2hr OGTT: 140-199 mg/dL, or Fasting: 100- | 0.5
LI Stage
SR 125 mg/dL)
ange in Systglic F O Diabetes (HbAlc: 26.5%, 2-hr OGTT: 2200 mg/dL, or Fasting: 2126 mg/dL) 1
L) No - P
B Ferritin: Lab result at any point in time
O <1,000 pg/L
O >1,000 pg/L 1
*Change in Systdlic Performance definition:
1. Left VentICUTar EJECUON FTaction (LUET] 1858 than NOrmar 107 8ge AND/UR

. Global Longitudinal Strain (GLS) less than normal for age AND/OR
. Zscore less than -2 OR
. A decrease in EF of more than 10 percentage points from baseline

S wN

Risk probability for developing cardiac toxicity

Low Risk Moderate Risk High Risk
0-<6 6-<11 | >11
Patient is automatically High Risk if they have a change in systolic performance*

Created by: Olga H.Toro-Salazar wp, Tiffany Berthod msw, n, con, ccre, Andrea Orsey wp, msce, Eileen Gillan wo, Shailendra Upadhyay wo, Karen Rubin o
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Appendix B: Risk Stratification Tool

CLINICAL PATHWAY: Pediatric Cardio-Oncology Acute Cardiotoxicity

Primary and Secondary Prevention Strategies
Appendix B: Risk Stratification Tool

Cardiovascular Related Risk Categories

Risk Stratification Tool for Patients Receiving Cancer Treatment
.. Coqnecticuf Step 1: Score your patient’s cardiovascular and cancer related risk categories
Chlldren’s Step 2: Total the cardiovascular and cancer related risk categories
Step 3: Determine if patient is at low, moderate, or high risk for developing cardiac toxicity

Body Mass Index (BMI) kg/m2: BMI information within the last year

THIS PATHWAY
SERVES AS A GUIDE
AND DOES NOT
REPLACE CLINICAL
JUDGMENT.

Cancer Related Risk Categories

Age at Cancer Diagnosis

H 1 1 U: il tients 0-20
* In pediatrics use the American Academy of e percentes o petlnts -0 yeurs of oge . S asyers 0
. . . . . | 1 85%"-<95% percentile or BMI 25 — 29.9 0.5 ‘ 1-14 s 2
Pedlatrlcs (‘ \/ \P) QUIdeIIneS 0 295™percentile or BMI 30 - 34.9 1 — :ea'b_ s
‘ >120% of 95 % percentile OR BMI >35, whichever is lower based on age 15 ex: SS'g'r\‘Aeal:t irt o
- - and sex
o https://www.mdcalc.com/calc/4052/aap T T L s
. . . . . | [ Normal (LDL-c <110 mg/dL AND triglycerides <150 mg/dL) 0 adiation: to heart region only
ped Iatrl C- h Vpe rte n S I 0 n -q U Id el I n eS [1  Low-Moderate Risk (LDL-c 110-129 mg/dL OR triglycerides 150-199 mg/dL) = 0.5 - None 0
\ |1 High Risk (LDL-c >130 mg/dL OR triglycerides >200 mg/dL) 1 <5Gy 0.5
Pre-Diabetes/Diabetes: Performed within 1 year 7 515Gy 1
‘ [ Normal glucose/Alc (HbAlc: <5.7%, 2-hr OGTT: <140 mg/dL, or Fasting: 0 >15-30 Gy 3
H H H <100 mg/dL) 1 >30Gy 5
« For adult patients use the AHA guidelines | Predibetes (HoALC: 57-6.4%, 2hr OGTT: 140-199 g/ o asting 100 05 Vinc lkaloid
125 mg/dL) 1 No 0
‘ || Diabetes (HbA1lc: 26.5%, 2-hr OGTT: 2200 mg/dL, or Fasting: 2126 mg/dL) 1 Yes 0.5
Ferritin: Lab result at any point in time Alkylating Agents (i.e. CPM, IFOS)
|0 <1,000 g/l 0 7 No
[ >1,000 pg/L 1 O Yes 1.5
| cardiorespiratory Fitness (CRF): Performed within the last 2 years Anthracycline (AC) Cumulative Dose
|| Good-Superior CRF based on relative VO, max for age & se: 0
BL’DOD PH ESSUHE SYSTOLIC mm Hg D A.STOLIC mm Hg (2 80% :f prledicted valueor 28 N:‘E’Ts) e i ‘ ;;glzr;l:/m;/ 2 25
) - mg/m B
[ Fair-Very Poor CRF based on relative VO, max for age & sex 1
CATEGORY (upper number) (lower number) | e o 030 mn g
] Less than Very Poor CRF is categorized as functional disability based on 2 >250-300 mg/m 2
relative VO, max for age & sex (<60% of predicted or <5 METs) 1 >300 mg/m? 3
| Previous Heart Disease at Diagnosis Dexrazoxane Given: applicable only if patient received
f . Py 2200mg/m? of AC
NORMAL LESS THAN 120  and LESS THAN 80 : 2200melm of A s
Hypertension (HTN): per AHA (= 13 years old) & AAP guidelines (<13 years old)
O MNormal 0
ELEVATED 120 - 129 and LESS THAN 80 O  Elevated/Pre-HTN 0.5
O Stage 1
0 Stage 2
HIGH BLOOD PRESSURE
(HYPERTENSION) 130 - 139 or 80 -89
*Change in Systolic Performance definition:
1. Left Ventricular Ejection Fraction (LVEF) less than normal for age AND/OR
HlG H BLOO D pRESSuH E ; (Zilobal Llongitt;dinizl Zthain (GLS) less than normal for age AND/OR
. score |ess than -
[HTPERTEHSIDN] 1 40 OH HIGH ER QD Dn HIGHEH 4. Adecrease in EF of more than 10 percentage points from baseline
STAGE 2
Risk probability for developing cardiac toxicity
HYPERTENSIVE CRISIS Low Risk Moderate Risk High Risk
{consult your doctor HIGHER THAN 180 | and/or | HIGHER THAN 120 0-<6 [ 6-<11 >11
Immediatety) Patient is automatically High Risk if they have a change in systolic performance*
Created by: Olga H.Toro-Salazar wp, Tiffany Berthod msy, a, cow, ccre, Andrea Orsey v, msce, Eileen Gillan wp, Shailendra Upadhyay wo, Karen Rubin mp
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https://www.mdcalc.com/calc/4052/aap-pediatric-hypertension-guidelines

Clinical Tools available for HTN

CARDIO ONC — Production —

[% DAR - Dept Appts HHH Clinical References =

if§ AAPHTN Guidelines *

&) ACOG Eclampsia Checklist
—{ #) ACOG HTN Checklist

'] UpToDate *

Under Clinical References in Epic:
1) AAP HTN Guidelines
2) UpToDate

<

Connecticut

Childrens




Utilizing UpToDate for pediatric BPs apggrngcticut

r[t] T & pediatric hypertension - UpToDat % —+

(— G [ﬁ] |f| https://www.uptodate.com/contents/search?search=pediatric’e20hypertension&sp=08searchType=PLAIN_TEXT&source=USER_INPUT&searchControl=TOF_FU

@ upropace B YT AR

< Back All Adult Pediatric Patient Graphics

Showing results for pediatric hypertension

Hypertension in children and adolescents: Evaluation

..children with HTN will be reviewed here. The epidemioclogy, etiolegy, diagnosis, and treatment of childhood HTN are discussed separately. In addition, the evaluation for
hypertensive emergency is presented ...

Goals

Definition

Summary and recommendations

2017 AAP updated definitions for pediatric BP

Primary and secondary pediatric HTN distinguishing features



Utilizing UpToDate for pediatric BPs apggrngcticut

. o wu L i e s 1
3 UpToDate” ( diatric hypert - :

) UploDate pediatric hypertens e 2 of 11 e FlI Export to Powerpoint [5) Print =<3 Share [ Bookmark Rate ¥ % % % % [ F
¢ Back Blood pressure levels for males by age and height percentile
Topic  Graphics (11) Systolic BP (mmHg) Diastolic BP (mmHg)
—mr BP

(percentile) Height percentile or measured height Height percentile or measured height

* Mormal BP males

3% 10%  25% | 50% | 75% | 90% | 95% 5% 10% | 25% | 50% | 75% | 90% @ 95%

* Mormal BP females

: L 1year
* Primary and secondary pediatric HTM
distinguishing features Height(in) | 304 | 30.8 316 | 324 333 | 341 | 346 | 304  30.8  31.6 324 | 333 | 341 346
* Causes of HTN in children Height 77.2 | 783 | 80.2 | 824 | 846 | 867 879 | 77.2 | 783 | 80.2 | 824 @ 846 | 867 879
L . (cm)
* Pediatric CVD risk factors
50th 85 85 86 86 87 88 88 40 40 40 41 41 42 42
Elevated HTN 9¢ 99 93 | 100 100 101 101 | 52 | S2  53 | 53 | 54 54 54
Stage 1 HTN 95" 102 | 102 | 103 = 103 | 104 105 105 54 54 55 55 56 57 57

Stage 2 HTN 14 114 | 115 115 | 116 | 117 | 117 | 66 66 | 67 @ 67 68 | 69 | 69
0 mmHg




Cardiorespiratory Fitness (CRF): Performed within the last 2 years

C  Good-Superior CRF based on relative VO: max for age & sex 0
(= B0% of predicted value or = 8 METs)
g - g HH g O  Fair-Very Poor CRF based on relative V0: max for age 8 sex 1
Appendix B: Risk Stratification Tool (60 - < 80% of oredictod or 5.7 METe]
O  Less than Very Poor CRF is categorized as functional disability based on 2
relative VO: max for age & sex (<60% of predicted or <5 METs)

Pediatric Cardiorespiratory Fitness (<20 years old) is Frocedure
based off of peak VO, % predicted

- In Epic, Stress Test results are found under “Procedures” \
« If you click Maximum Voluntary Ventilation once, you'll
see the Peak VO, located in the Summary of Findings

Maximum Voluntary

Spirometry

Simple Cardio Stress
"SI ABE I

ot J

during recovery.
10. Symptoms: Patient reported fatigue at peak

ertion
11. Peak VO2= 22.0 mL/kg/min; 67% predicted. ] Reminder: The Cardio-oncology dept is
12. Evidence of obstructive/restrictive lung disez responsible for risk scoring. This is for
The results of this test are questionable due vour knowledge.

natiant's akilitv tAa narfarm tha manalnvares Aae




ppendix B: Ris ratification Tool

« Cardiopulmonary Stress Test yields
a peak VO,/VO, max value

This indicates a patient’s
cardiorespiratory fitness and is the
most important predictor of morbidity
and mortality

CLINICAL PATHWAY: Pediatric Cardio-Oncology Acute Cardiotoxicity

Primary and Secondary Prevention Strategies
Primary Prevention Strategies

_Cardiac Monitoring:

. Echocardiograms and ECG per
cancer treatment protocol
(Appendix C: Echocardiogram
Algorithm)(See page 4 if
prolonged QTc)
Cardiopulmonary Stress Test
following EOT

C

Inclusion Criteria: Any pediatric cancer patient who receives cardiotoxic therapy (Appendix A:

List of Cardiotoxic Agents and Effects)

)

Exclusion criteria: Pediatric cancer patients not receiving cardiotoxic therapy
1

THIS PATHWAY
SERVES AS A GUIDE
SNOT
CLINICAL
JUDGMENT.

YIndications for Cardiac MRI:
s Unreliable assessment of EF by
echo (poor acoustic windows)

|

otherwise follow (Appendix
D: MRI Algorithm)
Cardiopulmonary Stress Test

v v
. s Cardiac Monitoring: |
Dol o Echocardiograms and ECG per o .
L‘.’,Efc cancer treatment protocol B
. S (Appendix C: Echocardiogram plosroncolosy psy
- Algorithm)(See page 4 if -
| prolonged QTc) | |
<) |e  Cardiac MRl at time of e O
I Etm.f diagnosis and maximal
anthracycline therapy, =
points?

|

End of Treatment|

iy by encouragnzy_Cardiac Monitoring:

Echocardiograms and ECG per
cancer treatment protocol
(Appendix C: Echocardiogram
Algorithm)(See page 4 if
prolonged QTc)

Cardiac MRl at time of
diagnosis and maximal
anthracycline therapy,
otherwise follow (Appendix
D: MRI Algorithm)
Cardiopulmonary Stress Test
following EOT

Other time points when
patients would require
additional risk stratification:

e Echocardiogram obtained

I
*If diagnosis is fO llowin g EOT
consult and refer to COG protocol if Arsenic Z B -
Trioxide to be administered, as these patients Risk Stratification
are at high risk for cardiac complications Tool (Appendix B)
(see page 3)
v v v
‘ Low Risk | ‘ Moderate Risk ‘ —DI High Risk

e Relapse, refractory or
new cancer dx

v

Radiation therapy
Bone marrow transplant

Cardiac Monitoring:

«  Echocardiograms and ECG per
cancer treatment protocol
(Appendix C: Echocardiogram
Algorithm)(See page 4 if

prolonged QTc)

«  Cardiopulmonary Stress Test

following EOT

Cardiac Monitoring:

o Echocardiograms and ECG per .
cancer treatment protocol
(Appendix C: Echocardiogram
Algorithm)(See page 4 if
prolonged QTc)

o Cardiac MRI at time of .
diagnosis and maximal
anthracycline therapy,
otherwise follow (Appendix
D: MRI Algorithm)

e Cardiopulmonary Stress Test .

Cardiac Monitoring:

Echocardiograms and ECG per
cancer treatment protocol

(Appendix C: ion of Cancer Ti
Algorithm)(See page 4 if Related Cardiac Dysfunction
prolonged QTc) (CTRCD):

Cardiac MRI at time of
diagnosis and maximal
anthracycline therapy,
otherwise follow (Appendix
D: MRI Algorithm)
Cardiopulmonary Stress Test
following EOT

Left Ventricular Ejection
Fraction(LVEF) AND/OR Global
Longitudinal Strain (GLS) less than
normal for age AND/OR Z score less
than -2 OR a decrease in EF of more
than 10 EF units from baseline

following EOT YES
T

Change in systolic
performance® identified?

P — NO—
Treatment: Treatment:

«  Continue Primary Prevention «  Continue Primary Prevention .
strategies as above strategies as above

«  Administer Dexrazoxane prior .
to bolus anthracycline dose
(Appendix E: Dexrazoxane

Prescribing)

Administer Dexrazoxane prior .
to bolus anthracycline dose

(Appendix E: Dexrazoxane

Prescribing)

e Follow up with Cardio- .
Oncology as needed

Treatment:
Continue Primary Prevention
strategies as above
Administer Dexrazoxane prior

If at any point, a change in systolic
3 is identified, proceed to

to bolus ine dose
(Appendix E: Dexrazoxane
Administration)

Follow up with Cardio-
Oncology as needed

page 2, otherwise, after therapy
completion, continue to follow up based
on cancer treatment protocol

NEXT PAGE °
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Appendix B: Risk Stratification Tool

Pediatric
Cardiorespiratory
Fithess (<20
years old) is
based off of peak
VO, % predicted

* Please use the
“WYO2 Max/Pred
(%)” As seen
highlighted in
red in the PDF
report

Exercise

Time (min)

Ex Time (min)

- WORK ----

Speed (MPH)

Grade (%)

=== VENTILATION ----
Vi BTPS (L)

RR (br/min)

VE BTPS (L/min)

BR (%)

SpO2 (%)

weee 2 CONSUMPTION ----
VO2 (mL/kg/min)

VO2 (L/min)

VCO2 (L/min)

Rest
0-40)

0.90
14
12.3
89.4
93

4.1
042
0.35

e o

Reminder: Cardio-oncology is responsible for

risk scoring. This is for your knowledge

AT VO2 Max
15:53 16:29
6:09 6:45
34 25
14.0
1.55 1.84
48 46
743 839
35.7 274
04 93
19.6 220
1.99 2.23

2.24

2.76

£

116.0

329

3.34
4.04

AT /Pred (%) VO2Max/Pred (%)
64 72
0
60 .
56 68




Reminder: Cardio-oncology is responsible for
risk scoring. This is for your knowledge

Appendix B: Risk Stratification Tool

SUMMARY OF FINDING
1. Exercise protocol: Bruce Protocol

2. This was a maximal stress test. Respiratory exchange ratio (RER) = 1.37.
3. Exercise time was 07 minutes and 08 seconds. Maximum work load was 9.2 METS. One way to see the MET information
4_Underlying rhythm was sinus rhythm.
5 Heart rate response was normal. Peak heart rate= 170 BPM; 86% of the maximum age predicted
heart rate.
T e T L N Ll Emmige
Rest AT  VO2Max Pred AT /Pred (%) V02 Max/Pred (%)
Time (min) 9:52  14:00 17:02
Ex Time (min) 4:07 T:09
---- WORK ----
Speed (MPH) 2.5 1.7
Grade (%) 0.0 120
---- VENTILATION ----
VtBTPS (L) 0.57 136 1.57
RR (br/min) 24 37 57
VE BTPS (L/min) 139 498 89.2 130.0 38 69
BR (%) 893 617 314
SpO2 (%) 100 100 100
---- 02 CONSUMPTION ----
VO2 (mL/kg/min) 45 208 23.8 31.3 67 76
VO2 (L/min) 0.38  1.76 2.01 2.64 66 76
VCO2 (L/min) 035 170 275 3.20 53 86

RER 0.93 0.97 1.37
METS 1.3 6.0 6.8 67 76

Another way to see the MET information




CLINICAL PATHWAY: Pediatric Cardio-Oncology Acute Cardiotoxicity SERVES AS A CUIDE

Primary and Secondary Prevention Strategies AND DOES NOT
REPLACE CLINICAL

Appendix B: Risk Stratification Tool JUDGMENT

Appendix B: Risk Stratification Tool

Risk Stratification Tool for Patients Receiving Cancer Treatment
o Connecticut  step 1: Score your patient’s cardiovascular and cancer related risk categories
.. Children’s Step 2: Total the cardiovascular and cancer related risk categories
Si

Re m | n d e r Ca rd IO_ tep 3: Determine if patient is at low, moderate, or high risk for developing cardiac toxicity
oncology IS

|  Adult vO, max (= 20 years) Male Table

. . Body Mass Ipdex (BMI.) kg/m?2: BMI information within the last year Age at Cancer Diagnosis
responsible for risk e T ’
T.ABLE 3.8 » Treadmill-Based Cardiorespiratory Fitness Classifications scoring. This is for B iiéfififﬁlé’:ﬁ:"o‘,“éa.“;?”_'22;2” o oy >
(VO2max) by Age and Sex K led [| >120% of 95" % percentile OR BMI 335, whichever is lower basedonage 15 % fss'g,'\‘/le:l:‘ Eirth .
g . =1 . in~! our nOW e e ipi ::::Se: ormed within 3 years ; Female i
VOzmax (mL 02 kg min ) y g U p: P Nolm':alrILDL-cilltohmgigL AND triglycerides <150 mg/dL) 0 Radiation: to heart region only
M E N [ Low-Moderate Risk (LDL-c 110-129 mg/dL OR triglycerides 150-199 mg/dL) | 0.5 - None 0
|| High Risk (LDL-c 2130 mg/dL OR triglycerides >200 mg/dL) 1 <5 Gy 0.5
y re-Diabetes/Diabetes: Performed within 1 year 0 5156
Age GrouP (yr) ? DD bN;m{;g:Jc:)selilc(HbA:c: ::.79:,\;-hr OGTT: <140 mg/dL, or Fasting: 0 >15'30yGV 3
= < m; 1 >30G 5
! Percentile 20-29 30-39 40-49 50-59 60-69 0 P:ggiabge/t:?(HbAlc:5.7—644%,2hr OGTT: 140-199 mg/dL, or Fasting: 100- | 0.5 vinca alkaloidsx i
95 Superior 66.3 59.8 55.6 507 43.0 5 . —
5 = = = e e Cardiorespiratory Fitness (CRF): PerFurrnE:'.:I within the last 2 years
85 Excellent 59.3 5472 493 43.2 382 I Good-Superior CRF based on relative VO: max for age & sex
80 571 51.6 46.7 4.2 36.1 (= BO%% of predicted value or = 8 METs)
;(5) gg? jg'é j?g gg'; 33;'3 I Fair-Wery Poor CRF based on relative VO max for age & sex
INEET 521 466 421 36.3 316 (60 - < 80% of predicted or 5-7 METs)
60 50.2 452 40.3 351 20.5 Less than Very Poor CRF is categorized as functional disability based on
A - 49.0 43.8 38.9 33.8 291 relative VO, max for age predicted or <5 METs
50 Fair 48.0 42.4 37.8 32.6 Ao S— R G
4 460 41 36.7 31.6 272 [ Stagel 5 patient scorewouldbe2) o
40 449 396 357 307 266 Cha\rJlge isntasitilic Performance*: During or after cancer therapy completion ‘ = J i::;l:ngizus ;
55 435 385 346 295 257 E :‘:S } S.S A Only when given in combination with AC
30 S 41.9 374 205 284 24.6
25 40.1 35.9 319 2 287
20 381 341 30 5 26] 224 *Change in Systol{c Perform:{nce defivllition:
1. Left Ventricular Ejection Fraction (LVEF) less than normal for age AND/OR
15 354 32 i 290 244 212 2. Global Longitudinal Strain (GLS) less than normal for age AND/OR
# Very DOOr 321 302 268 228 198 3 izcef’;-‘el:stitnh;'; ; 2Ere than 10 percentage points from baseline
5 290 272 242 209 174
S Risk probability for developing cardiac toxicity

Low Risk Moderate Risk High Risk

Use the VO, max obtained, locate their age, determine which oo . — 2

Patient is automatically High Risk if they have a change in systolic performance*

Category the fa” under_ Example: 35 year Old male With a V02 Created by: Olga H.Toro-Salazar wp, Tiffany Berthod msw, rw, cen, ccre, Andrea Orsey wp, msce, Eileen Gillan wmp, Shailendra Upadhyay wo, Karen Rubin o
max of 39% would fall under the poor category and score a 1 (<] () )

On the r|Sk Score . CONTACTS: OLGA H TORO SALAZAR, MD, EMBA | TIFFANY BERTHOD MSN, RN, CPN, CCRC
ANDREA ORSEY, MD, MSCE | ILANA WAYNIK, MD | RAYMOND LORENZONI, MD

[ ] C .
> chidrens

D 'S 7019 Comectieut Chidreris Hegiea Conter AL rghtsreserves



CLINICAL PATHWAY: Pediatric Cardio-Oncology Acute Cardiotoxicity SERVES AS A CUIDE

Primary and Secondary Prevention Strategies AND DOES NOT
REPLACE CLINICAL

Appendix B: Risk Stratification Tool JUDGMENT

Appendix B: Risk Stratification Tool

Risk Stratification Tool for Patients Receiving Cancer Treatment
@ Connecticut Step 1: Score your patient’s cardiovascular and cancer related risk categories
.-.Children’s Step 2: Total the cardiovascular and cancer related risk categories
Step 3: Determine if patient is at low, moderate, or high risk for developing cardiac toxicity

Reminder; Cardio-

. .
Adult VO, max (= 20 years) Female Table | ©ncology is responsible s msba T T
Use percentiles for patients 0-20 years of age
u 2 - y f H k H Th H H 1 <85t percentile or BMI <25 0 J‘ iiyears (1)
Or rISK scorin g . IS IS [ 85%-<95% percentile or BMI 25— 29.9 05 e )
O 295" percentile or BMI 30 - 34.9 1 | <lyear

fo r yo u r k n OWI e d g e [ >120% of 95t % percentile OR BMI >35, whichever is lower based on age L5 CIE ésmgned Eiidn
WOMEN “nd sex C Male 0
Lipid Panel: Performed within 3 years '7. Female 1
Age GI'OU p (yl’) [ Normal (LDL-c <110 mg/dL AND triglycerides <150 mg/dL) 0 Radiation: to heart region only
“ None 0

[1  Low-Moderate Risk (LDL-c 110-129 mg/dL OR triglycerides 150-199 mg/dL) = 0.5

Percentile 20-29 30-39 40-49 50-59 60-69 . w [\) hHigh ;Ei)sk l(’LDL-l: il?-fo mg/:LOP:‘ trilglycerides 200 mg/dL) 1 ]\ ;51?:3 . t1>'5
re-Diabetes/Diabetes: Performed within 1 year =
95 Supenor 56 O 45 8 4‘| 7 35 9 29 4 [ Normal glucose/Alc (HbA1c: <5.7%,v2-hr OGTT: <140 mg/dL, or Fasting: 0 | >15-30 Gy 3
i : & 5 i il < mg/d| T >30G 5
90 513 4-|_ 4 38. 4 320 270 i} P:ggiabge/tet)(HbAlc:5,7—644%,2hr OGTT: 140-199 mg/dL, or Fasting: 100- | 0.5 Vinc alkaloids\',‘
85 Excellent 483 39.3 36.0 30.2 256 Cardiorespiratory Fitness (CRF): Performed within the last 2 years
80 46.5 S 34.0 28.6 24.6 . .
75 447 261 204 276 228 I Good-Superior CRF based on relative VO: max for age & sex
70 — 432 4.6 211 26.8 221 ' (# B0% of predicted value or 2 8 METs)
65 416 335 300 26.0 220 I Fair-Wery Poor CRF based on relative VO max for age & sex
e0 406 Ly 28.7 252 212 (60 - < 80% of predicted or 57 METs)
% “7;872 33(;3 fg; 32'3 582 Less than Very Poor CRF is categorized as functional disability based on
45 Fair 260 293 2z 9 207 196 relative V0. max for age & sex (<60% of predicted or <5 METs
40 346 282 249 218 18.9 E gz:‘id/"fe'”m ‘1’-5 et o M
35 336 274 241 212 18.4 s : - elogais h
Change in Systolic Performance*: During or after cancer therapy completion
30 Poor 320 264 233 206 ]79 ug Nov' - - . \0 AOnl;wh:::oggi\i::in combination with AC ’
25 305 253 221 19.9 17.2 —— [15
20 286 241 213 191 16.5
]5 262 225 200 183 ]56 *Chaln,g(le.(i_rf]tv::\ilriicc;z:gjremc;ZEleF(::Iit'i]:rilo(rl].:VEF) less than normal for age AND/OR
.IO Vel’y poor 239 209 188 173 146 : (zilsc::l:)a:lel.lzzsgltt;:;rﬂlgt;aln (GLS) less than normal for age AND/OR
5 217 ]90 170 160 134 4. Adecrease in EF of more than 10 percentage points from baseline
(n = 410) (n = 608) (n = 843) (n = 805) (n=408) Risk probability for developing cardiac toxicity
Low Risk Moderate Risk High Risk
Percentiles from cardiopulmonary exercise testing on a treadmill with measured paﬁzr_,:ii automamal.,v High Risi}:tlhlev haveaclhan cins sm,izclle,,o,mance*
maXimal VO{Ume Of OXygen COnSUmed per Unit tlme (voszX) (mL Oz ) kg_] ) min_i)' reated by: Olga H.Toro-Salazar iffany Bertho ndrea Orse ileen Gillan ailendra Upadhya: aren Rubin
Data obtained from the Fitness Registry and the Importance of Exercise National rested b: Ol H-Toro-Safazar o, Ty Berthode, uy e AN ey e, Eleen Gl o, Shalndrs Upadiyay wo, Karen Fubin o
Database (FRIEND) Registry for men and women who were considered free from o o
known cardiovascular disease.
Adapted with permission from (124) Ve S e L e «SpCgmecticut
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CLINICAL PATHWAY: Pediatric Cardio-Oncology Acute Cardiotoxicity CERVEene A CUIDE

i H i AND DOES NOT
Primary and Secondary Prevention Strategies BEPLACE CLINICAL

Appendix B: Risk Stratification Tool JUDGMENT

Appendix B: Risk Stratification Tool

Risk Stratification Tool for Patients Receiving Cancer Treatment
.. Coqnecticul Step 1: Score your patient’s cardiovascular and cancer related risk categories
Chlldren’s Step 2: Total the cardiovascular and cancer related risk categories
Step 3: Determine if patient is at low, moderate, or high risk for developing cardiac toxicity

Cardiovascular Related Risk Categories Cancer Related Risk Categories

Body Mass Index (BMI) kg/m2: BMI information within the last year Age at Cancer Diagnosis
Use percentiles for patients 0-20 years of age 5 years 0
1 <85t percentile or BMI <25 0 | s 1
[ 85%-<95t percentile or BMI 25 —29.9 0.5 <1year 2
[ >95% percentile or BMI 30 —34.9 1 Sex: Assigned at birth
>120% of 95t % percentile OR BMI >35, whichever is lower based on age 15 =
and sex Male 0
Lipid Panel: Performed within 3 years | Hesfemale 2
11 Normal (1Dl <110 me/dl AND trisleeridac <150 mo/di) ‘o | | Radiation: to heart region only

Previous Heart Disease at Diagnosis | s
Mo 0 m:
L Yes 2 0s

[ <1,000 pg/L o | 7 No
U >1,000 pg/L [1 T Yes 15
Cardiorespiratory Fitness (CRF): Performed within the last 2 years Anthracycline (AC) Cumulative Dose
|| Good-Superior CRF based on relative VO, max for age & sex 0 | <101 mg/m? 0
(2 80% of predicted value or > 8 METs) | 101-200 mg/m? 0.5

[ Fair-Very Poor CRF based on relative VO, max for age & sex 1

The following constitute as previous heart disease at diagnosis: @ <okt wery e :

Less than Very Poor CRF is categorized as functional disability based on

relative VO, max for age & sex (<60% of predicted or <5 METs) 7 >300 mg/m? 3
Previous Heart Disease at Diagnosis Dexrazoxane Given: applicable only if patient received
1 No 0 2200mg/m? of AC
. - - [ Yes 2 j i Z
° Hypertension (HTN): per AHA (2 13 years old) & AAP guidelines (<13 years old) Yes o
aselline cnange in systoliC perrormance (also Known as 5 Norml 0 Tramplant s ttscre for A vl
[ Elevated/Pre-HTN 05 patient has undergone (if patient has a tandem transplants.

patient score would be 2)

myocardial dysfunction or CTRCD) previously explained on slide 11 | R :

Ch: in Systolic Perf *: Duril f th Jeti Autologous
ange in Systolic Performance*: During or after cancer therapy completion
i i ¢ w i 1 Allogenic 2

» Pericardial effusion e s ~onhenseninombision i A
» Pericardial tamponade

* Previous history of congenital and/or acquired heart disease

« Tumor with cardiac hemodynamic effects (i.e. tumor compression on

*Change in Systolic Performance definition:
1. Left Ventricular Ejection Fraction (LVEF) less than normal for age AND/OR
. Global Longitudinal Strain (GLS) less than normal for age AND/OR
. Zscore less than -2 OR
. A decrease in EF of more than 10 percentage points from baseline

S wN

Risk probability for developing cardiac toxicity

the heart or blood vessels — reported at the top of echo reports) -~

Patient is automatically High Risk if they have a change in systolic performance*

agn
* Myocarditis
Created by: Olga H.Toro-Salazar wp, Tiffany Berthod msw, n, con, ccre, Andrea Orsey wp, msce, Eileen Gillan wo, Shailendra Upadhyay wo, Karen Rubin o
RETURN TO
THE BEGINNING

CONTACTS: OLGA H TORO SALAZAR, MD, EMBA | TIFFANY BERTHOD MSN, RN, CPN, CCRC

ANDREA ORSEY, MD, MSCE | ILANA WAYNIK, MD | RAYMOND LORENZONI, MD
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View Heart Failure Risk Details on Problem List

CLINICAL PATHWAY: Pediatric Cardio-Oncology Acute Cardiotoxicity

Primary and Secondary Prevention Strategies
Primary Prevention Strategies

Inclusion Criteria: Any pediatric cancer patient who rece

ives cardiotoxic therapy (Appendix A:

THIS PATHWAY
SERVES AS A GUIDE
AND DOES NOT
REPLACE CLINICAL
JUDGMENT.

s Unreliable assessment of EF by

Under the

&= Problem List &

the team will place a Cardiovascular and

Mediastinum diagnosis for cardio-oncology patients.

14 items

@ Problems from outside sources need reconciliation. &

Cardiovascular and Mediastinum

IACC;‘AHA stage B heart failure

on the next slide.

An Epic user can click on the problem “ACC/AHA heart failure stage,”
and details of this conditions can be seen. An example of this is seen

List of Cardiotoxic Agents and Effects)
Exclusion criteria: Pediatric cancer patients not receiving cardiotoxic therapy
v : v
Assessment for ALL Patients: Interventions for ALL Patients:

o  Baseline echocardiogram and ECG per COG protocol o Optimize physical activity by encouraging participation
. Baseline cardiac MRI if indicated* with exercise regimens including those prescribed or
o Baseline labs (ordered by C High sensitivity by ( Pediatric Oncology

troponin T (hsTnT), N-terminal pro-BNP, vitamin D, Exercise Manual)

lipid panel (includes triglycerides), fructosamine, o Optimize heart healthy diet as per Nutrition evaluation

HbALC, ferritin (do NOT obtain NT-proBNP and ferritin e Continue psychosocial support and intervention as

at initial cancer diagnosis)
o Assess physical fitness and consult PT as needed.

e Nutrition evaluation as needed .
e Psychosocial assessment as provided by Hematology
Oncology department (Social Determinants of Health .
via PAT 3.1 General Version, PROMIS Pediatric-37
Profile v2.0 and PROMIS Parent Proxy-37 Profile v2.0, | |o
etc.)

provided by the Hematology Oncology psychosocial
team

If ferritin is >1,000pg/L and not downward- trending,
consider obtaining cardiac and hepatic T2* MRI
Consultation with specialists to promote cardiac health
(i.e. endocrinology) as needed

Review cardio-oncology education (Patient and
Guardian Hap

©  Changein systolic

«  Baseline cardiac dysfunction
©  Previous history of congenital

*  Suspicion for myocarditis/

. Tumors with cardiac

s Moderate or high risk

o Patient will be offered enroliment to the existing
biorepository of biologic sample(s) for future

“Indications for Cardiac MRI:
echo (poor acoustic windows)
performance? during treatment

(Appendix A: List of
Cardiotoxic Agents and Effects)

and/or acquired cardiac
disease

pericarditis/new valve
dysfunction

hemodynamic effect
stratification (Appendix B)

Appendix D: MRI Algorithm

biomarker and genetic research
T

v
[ Repeat assessment above and risk 55

*If diagnosis is APML, please place CardioloY
consult and refer to COG protocol if Arsenic
Trioxide to be administered, as these patients
are at high risk for cardiac complications
(see page 3)

v v

‘ Low Risk | ‘ Moderate Risk \

Cardiac Monitoring: Cardiac Monitoring:
o Echocardiograms and ECG per s Echocardiograms and ECG per

2patients will require
evaluation of cardiac risk
factors by a cardiologist and
oncologist at time of diagnosis
Qinform primary, secondary,
Qtiary prevention
Gies. Throughout therapy,
dAtients may require continual
re-evaluation of risk factors.

Other time points when

patients would require

additional risk stratification:

e Echocardiogram obtained

o Relapse, refractory or
new cancer dx

o Radiation therapy

e Bone marrow transplant

cancer treatment protocol cancer treatment protocol

Algorithm)(See page 4 if
prolonged QTc)

o Cardiopulmonary Stress Test
following EOT

diagnosis and maximal
anthracycline therapy,
otherwise follow (Appendix otherwise follow (Appendix
D: MRI Algorithm) D: MRI Algorithm)

e Cardiopulmonary Stress Test «  Cardiopulmonary Stress Test

diagnosis and maximal
anthracycline therapy,

(Appendix C: Echocardi Appendix C: i
«  Echocardiograms and ECG per |Appendix C: Echocardiogram (Appendix . of Cancer Therap
Algorithm)(See page 4 if Algorithm)(See page 4 if Related Cardiac Dysfunction
cancer treatment protocol
(Appendix C: Echocardiogram prolonged QTc) prolonged QTc) (CTRCD):
PP : o Cardiac MRI at time of o Cardiac MRI at time of Left Ventricular Ejection

Fraction(LVEF) AND/OR Global
Longitudinal Strain (GLS) less than
normal for age AND/OR Z score less
than -2 OR a decrease in EF of more
than 10 EF units from baseline

following EOT YES following EOT
I

Change in systolic
performance® identified?

If at any point, a change in systolic
is identified, proceed to

P — NO—
Treatment: Treatment: Treatment:
«  Continue Primary Prevention «  Continue Primary Prevention *  Continue Primary Prevention
strategies as above strategies as above strategies as above
«  Administer Dexrazoxane prior e Administer Dexrazoxane prior *  Administer Dexrazoxane prior
to bolus anthracycline dose to bolus anthracycline dose to bolus ine dose

(Appendix E: Dexrazoxane
Prescribing)

(Appendix E: Dexrazoxane (Appendix E: Dexrazoxane
Prescribing) Administration)

e Follow up with Cardio- «  Follow up with Cardio-
Oncology as needed Oncology as needed

completion, continue to follow up based

page 2, otherwise, after therapy

on cancer treatment protocol

NEXT PAGE °

CONTACTS: OLGA H TORO SALAZAR, MD, EMBA | TIFFANY BERTHOD MSN, RN, CPN, CCRC

ANDREA ORSEY, MD, MSCE | ILANA WAYNIK, MD | RAYMOND LORENZONI, MD
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View Heart Failure Risk Details on Problem List

Problem Detail
Noted: 1/29/2019

Ovewiewl&ddendummBUQUB 11:22 AM by Tiffany L Ruiz, RN | T|me Stamp W|” ShOW |ast t|me |t was updated

Cardio-oncology history

1. Cancer Diagnosis: B-lymphoblastic lymphoma
2. Age at Diagnosis: 15 years
3. Cancer Protocol: AALL0932
4 Anthracyclines received: Please see life time dosing section below
5. Radiation Therapy: No
6. Previous heart disease at diagnosis: Congenital anomaly of heart
7. Transplant: No
8. Other chemotherapies given: Vincristine, Cyclophosphamide, Cytarabine, Methotrexate, Etoposide, BMP, 6T, steroids
9. Risk factors for CTRCD: Low risk

10. Cardiovascular History: None during cancer therapy.

11. Heart failure medications: None indicated

Lifetime Dose Tracking
+ doxorubicin: 76.366 mg/m2 (126 mg) = 16.97 % of the maximum lifetime dose of 450 mg/m2

+ cyclophosphamide: 1,050.955 mg/m2 (1,650 mg) = 14.01 % of the maximum lifetime dose of 7,500
mg/m2

+ Total Anthracycline: 76366 mg/m2 (126 mg) = 16.97 % of the maximum lifetime dose of 450 mg/m2

Previously conducted echos:

60 41 95 Mild aortic valve insufficiency
2
634 1. 95 Poor acoustic window. Buckling of the mitral valve
9 leaflets to the plane of the annulus without prolapse.
Trivial mitral valve insufficiency
57 29 111
58 - 3 Limited acoustic windows, limited imaging.

Previously conducted cardiac MRI (CMR): None previously performed

Previously conducted stress tests (CPET): None previously performed




Risk Stratification Tool Use

Of note, risk scoring also takes place
at other time periods during the
patients cancer treatment, not just at
diagnosis, max anthracycline therapy,
and therapy completion

CLINICAL PATHWAY: Pediatric Cardio-Oncology Acute Cardiotoxicity

Primary and Secondary Prevention Strategies
Primary Prevention Strategies

C

List of Cardiotoxic Agents and Effects)

Inclusion Criteria: Any pediatric cancer patient who receives cardiotoxic therapy (Appendix A:
Exclusion criteria: Pediatric cancer patients not receiving cardiotoxic therapy
T

v

v

THIS PATHWAY
SERVES AS A GUIDE
AND DOES NOT

REPLACE CLINICAL
JUDGMENT.

s Unreliable assessment of EF by

Assessment for ALL Patients:
Baseline echocardiogram and ECG per COG protocol
Baseline cardiac MRI if indicated?

Interventions for ALL Patients:
Optimize physical activity by encouraging participation
with exercise regimens including those prescribed or

Baseline labs (ordered by C High sensitivity
troponin T (hsTnT), N-terminal pro-BNP, vitamin D,
lipid panel (includes triglycerides), fructosamine,
HbALC, ferritin (do NOT obtain NT-proBNP and ferritin
at initial cancer diagnosis)

Assess physical fitness and consult PT as needed.
Nutrition ion as needed

by Pediatric Oncology
Exercise Manual)
Optimize heart healthy diet as per Nutrition evaluation
Continue psychosocial support and intervention as
provided by the Hematology Oncology psychosocial
team

If ferritin is >1,000ue/L and not. trending,

*Patients will require
evaluation of cardiac risk

factors by a cardiologist and
oncologist at time of diagnosis
to inform primary, secondary,

and tertiary prevention

strategies. Throughout therapy,
patients may require continual
re-evaluation of risk factors.

Other time points when
patients would require

additional risk stratification: .
Echocardiogram obtained
Relapse, refractory or

new cancer dx
Radiation therapy

Bone marrow transplant

epatic T2* MRI
b promote cardiac health

Acation (Patient and

©  Changein systolic

«  Baseline cardiac dysfunction
©  Previous history of congenital

*  Suspicion for myocarditis/

. Tumors with cardiac

s Moderate or high risk

“Indications for Cardiac MRI:
echo (poor acoustic windows)
performance? during treatment

(Appendix A: List of
Cardiotoxic Agents and Effects)

and/or acquired cardiac
disease

pericarditis/new valve
dysfunction

hemodynamic effect
stratification (Appendix B)

Appendix D: MRI Algorithm

2patients will require
evaluation of cardiac risk
factors by a cardiologist and

End of Treatment (EOT)

Cardiac Monitoring:
*  Echocardiograms and ECG per
cancer treatment protocol

ist at time of diagnosis
to inform primary, secondary,
and tertiary prevention
strategies. Throughout therapy,
patients may require continual
re-evaluation of risk factors.

Other time points when

patients would require

additional risk stratification:

e Echocardiogram obtained

o Relapse, refractory or
new cancer dx

o Radiation therapy

Bone marrow transplant

o Cardiac MRI at time of
diagnosis and maximal
anthracycline therapy,
otherwise follow (Appendix
D: MRI Algorithm)
Cardiopulmonary Stress Test
following EOT

(Appendix C: of Cancer TI
Algorithm)(See page 4 if Related Cardiac Dysfunction
prolonged QTc) (CTRCD):

Left Ventricular Ejection
Fraction(LVEF) AND/OR Global
Longitudinal Strain (GLS) less than
normal for age AND/OR Z score less
than -2 OR a decrease in EF of more
than 10 EF units from baseline

Treatment:
ntinue Primary Prevention
itegies as above
inister Dexrazoxane prior

If at any point, a change in systolic
is identified, proceed to

lus ine dose
ndix E: Dexrazoxane

O Follow up with Cardio- .
Oncology as needed

Follow up with Cardio-
Oncology as needed

completion, continue to follow up based

page 2, otherwise, after therapy

on cancer treatment protocol

NEXT PAGE °
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CLINICAL PATHWAY: Pediatric Cardio-Oncology Acute Cardiotoxicity e x e UIDE

Primary and Secondary Prevention Strategies AND DOES NOT
REPLACE CLINICAL

Primary Prevention Strategies JUDGMENT

Inclusion Criteria: Any pediatric cancer patient who receives cardiotoxic therapy (Appendix A:
List of Cardiotoxic Agents and Effects) indications for Cardiac MRI:
Exclusion criteria: Pediatric cancer patients not receiving cardiotoxic therapy o Unreliable assessment of EF by
v ! v echo (poor acoustic windows)
Assessment for ALL Patients: Interventions for ALL Patients: *  Changein systolic
o Baseline echocardiogram and ECG per COG protocol o Optimize physical activity by encouraging participation performance? during treatment
e Baseline cardiac MRI if indicated* with exercise regimens including those prescribed or (Appendix A: List of
. Baseline labs (ordered by C: High itivity by Pediatric Oncology Cardiotoxic Agents and Effects)
troponin T (hsTnT), N-terminal pro-BNP, vitamin D, Exercise Manual) e Baseline cardiac dysfunction
lipid panel (includes tri i i *  Optimize heart healthy diet as per Nutrition evaluation *  Previous history of congenital
. . IT obtain NT-proBNP and ferritin e __ Continue ial suonort and i ion a and/or acquired cardiac
Interventions for ALL Patients: i) 4
and consult PT as needed. itis/

Page 1 . P ri ma ry P reve ntl on e  Optimize physical activity by encouraging participation fueee =~ @ ¢ ‘Indications for Cardiac MRI:

with exercise regimens including those prescribed o~ [enoaemrmesaitesin |1+ 1@ Unreliable assessment of EF by

Other Ti psS on WV ETR ageme nt recommended by (Reference: Pediatric Oncology e echo (poor acoustic windows) |,

Exercise Manual) jic sample(s) for future ® Chapge in SySatgllc ithm
- . " . " | erformance3 during treatment
° Optimize heart healthy diet as per Nutrition evaluation [~ | I(OAppendix A: List ofg
. . . . It assessment above and risk stratify pat .
. Continue psychosocial support and intervention as ] Cardiotoxic Agents and Effects)

Please note that provided by the Hematology Oncology psychosocial | | | sl |o  Baseline cardiac dysfunction
team . Previous history of congenital

(13 =
Inte rventlonS for ALL e Ifferritinis >1,000ug/L and not downward- trending, [ ey and/or acquired cardiac

. ” consider obtaining cardiac and hepatic T2* MRI Lresepeeers < oo tnmpenl disease
Patlents Serves as a e  Consultation with specialists to promote cardiac health *  Suspicion for myocarditis/
: A (i.e. endocrinology) as needed L Mocerate pericarditis/new valve
g uide fo r clinicians e  Review cardio-oncology education (Patient and _____ ;j_VSf”nCt' O,nh §
Guardian Handouts) e umors with cardiac
R (hsendn e hemodynamic effect fapeusi

. . .| | oo | e Moderate or high risk '
A box on the rg ht lists the degrre il stratification (Appendix B) pevs
C e . " - e , , -
indications for obtaining a ol | Appendix D: MRI Algorithm | (e

following EOT
|

Change in systolic
performance® identified?

cardiac MRI (CMR)

vy No NO——y
Treatment: Treatment: Treatment:

«  Continue Primary Prevention o Continue Primary Prevention «  Continue Primary Prevention
strategies as above strategies as above strategies as above

o Administer Dexrazoxane prior o Administer Dexrazoxane prior «  Administer Dexrazoxane prior If at any point, a change in systolic
to bolus anthracycline dose to bolus anthracycline dose to bolus ine dose isidentified, proceed to
(Appendix E: Dexrazoxane (Appendix E: Dexrazoxane (Appendix E: Dexrazoxane page 2, otherwise, after therapy
Prescribing) Prescribing) Administration) completion, continue to follow up based

e Follow up with Cardio- o Follow up with Cardio- on cancer treatment protocol
Oncology as needed Oncology as needed

NEXT PAGE °
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rolonged Q

There is a new addition to the
clinical pathway regarding
management of prolonged QTc if
discovered on routine ECG (page
4 of clinical pathway)

CLINICAL PATHWAY: Pediatric Cardio-Oncology Acute Cardiotoxicity

Primary and Secondary Prevention Strategies
Primary Prevention Strategies

THIS PATHWAY
SERVES AS A GUIDE
AND DOES NOT
REPLACE CLINICAL
JUDGMENT.

List of Cardiotoxic Agents and Effects)

< Inclusion Criteria: Any pediatric cancer patient who receives cardiotoxic therapy (Appendix A: >

Exclusion criteria: Pediatric cancer patients not receiving cardiotoxic therapy
T

v

v

Assessment for ALL Patients:
¢ Baseline echocardiogram and ECG per COG protocol
o Baseline cardiac MRI if indicated?

Interventions for ALL Patients:
e Optimize physical activity by encouraging participation
with exercise regimens including those prescribed or

e« Baseline labs (ordered by C High sensitivity
troponin T (hsTnT), N-terminal pro-BNP, vitamin D,
lipid panel (includes triglycerides), fructosamine,
HbAIC, ferritin (do NOT obtain NT-proBNP and ferritin
at initial cancer diagnosis)

by Pediatric Oncology
Exercise Manual)

e Optimize heart healthy diet as per Nutrition evaluation

«  Continue psychosocial support and intervention as
provided by the Hematology Oncology psychosocial

“Indications for Cardiac MRI:
Unreliable assessment of EF by
echo (poor acoustic windows)
Change in systolic
performance? during treatment
(Appendix A: List of
Cardiotoxic Agents and Effects)
Baseline cardiac dysfunction
Previous history of congenital
and/or acquired cardiac
disease

Low Risk

v

_Cardiac Monitoring:

. Echocardiograms and ECG per
cancer treatment protocol
(Appendix C: Echocardiogram
Algorithm)(See page 4 if
prolonged QTc)

. Cardiopulmonary Stress Test
following EOT

e Suspicion for myocarditis/

o Assess physical fitness and consult PT as needed. team
. s >1,000pg/L and
I Moderate Risk o High Risk
‘I/"ome VZ.Uand PRUMIS Parent Proxyf37 Profile vZ.U, . Review ’j"‘°'°gyl 'as;,‘!m (Patientand TRy
etc.) Guardian Handouts) stratification (Appendix B)
. Pétientwill be offered enmllmenttoi existing ‘ ‘ ‘ ‘ #A’m i e L
4 Cardiac Monitoring: Cardiac Monitoring:
E . Echocardiograms and ECG per m . Echocardiograms and ECG per §
cancer treatment protocol cancer treatment protocol
E (Appendix C: Echocardiogram E (Appendix C: Echocardiogram
Algorithm)(See page 4 if Algorithm)(See page 4 if
“f diagn prolonged QTc) prolonged QTc)
roile  Cardiac MRI at time of e  Cardiac MRl at time of
i diagnosis and maximal diagnosis and maximal
anthracycline therapy, anthracycline therapy,
|: otherwise follow (Appendix E otherwise follow (Appendix
D: MRI Algorithm) D: MRI Algorithm) S
. Cardiopulmonary Stress Test . Cardiopulmonary Stress Test
- following EOT following EOT
Pl U L i) prolonged QTc) R prolonged QTc) e e c(a;:;p]:

(Appendix C: Echocardiogram
Algorithm)(See page 4 if
prolonged QTc)

o Cardiopulmonary Stress Test
following EOT

o Cardiac MRI at time of
diagnosis and maximal
anthracycline therapy,
otherwise follow (Appendix
D: MRI Algorithm)

e Cardiopulmonary Stress Test

*  Cardiac MRI at time of
diagnosis and maximal

Left Ventricular Ejection

anthracycline therapy,
otherwise follow (Appendix
D: MRI Algorithm)

«  Cardiopulmonary Stress Test

Fraction(LVEF) AND/OR Global
Longitudinal Strain (GLS) less than
normal for age AND/OR Z score less

than -2 OR a decrease in EF of more

than 10 EF units from baseline

following EOT YES following EOT
T
Change in systolic
performance® identified?
— NO——
Treatment: Treatment: Treatment:
«  Continue Primary Prevention «  Continue Primary Prevention «  Continue Primary Prevention
strategies as above strategies as above strategies as above
«  Administer Dexrazoxane prior «  Administer Dexrazoxane prior «  Administer Dexrazoxane prior If at any point, a change in systolic

to bolus anthracycline dose
(Appendix E: Dexrazoxane
Prescribing)

e Follow up with Cardio-
Oncology as needed

to bolus anthracycline dose
(Appendix E: Dexrazoxane
Prescribing)

to bolus ine dose
(Appendix E: Dexrazoxane
Administration)

«  Follow up with Cardio-
Oncology as needed

page 2, otherwise, after therapy

completion, continue to follow up based

on cancer treatment protocol

NEXT PAGE °

CONTACTS: OLGA H TORO SALAZAR, MD, EMBA | TIFFANY BERTHOD MSN, RN, CPN, CCRC

ANDREA ORSEY, MD, MSCE | ILANA WAYNIK, MD | RAYMOND LORENZONI, MD

LAST UPDATED: 0717.26

©2019 Connecticut Children's Medical Center. All rights reserved,

is identified, proceed to

®_Co H
P Childrens


Presenter
Presentation Notes
Update background image for page 1
Call out all 3 risk boxes and monitoring boxes below



THIS PATHWAY
SERVES AS A GUIDE
AND DOES NOT
REPLACE CLINICAL
JUDGMENT.

CLINICAL PATHWAY: Pediatric Cardio-Oncology Acute Cardiotoxicity

Primary and Secondary Prevention Strategies
Prolonged QTc Algorithm

Inclusion Criteria: Diagnosis of cancer and treated with a QTc prolonging agent!
Exclusion criteria: Patients treated with Arsenic Trioxide (see separate protocol)

Prolonged QTc Algorithm:

This algorithm outlines the work
up for prolonged QTc etiology
Common QTc prolonging agents

l

‘ Follow cancer treatment p|

1For a complete list of
medications that prolong
QTc please refer to

*Prolonged QTc?
> 440 ms in males
> 460 ms in females

3Provide electrolyte
supplementation to achieve
serum goals of:

YES
v

Evaluate for and correct possible etiologies:

1For a complete list of
medications that prolong
QTc please refer to
CredibleMeds.org
(user will need to create a free
provider account)

Evaluate for and c
Obtain BMP/ch:
Evaluate for hyj
+ Review patient

overdose ofa Q
Rg Some of the more common
medications are listed below?

Prolonged QTc?
> 440 ms in males
>460 ms in females

e Obtain BMP/chem8, Mg, Phos3
used for cancer treatment are *  Evaluate for hyperventilation [ | [ oo |

listed at the bottom of the page

e Check CredibleMeds.org risk for arrhythmia (PICU or
[ " " QTc prolonging medications, before starting new MS8 per charge nurse
I h e re I S a I SO a I I n k to a n I n te rn et repeat ECG in 3 months medications or increasing discretion)

resource to look up medications
for QTc prolonging side effect,
CredibleMeds.org

Review patient history for risk for
overdose of a QTc prolonging medication

: !

«  Admit to hospital due to high

« Ifinpatient & no changes to
QTc prolonging medications,
repeat ECG in 4 weeks or prior
to discharge

If a QTc prolonging medicationtis
added or dose increased, repeat
ECG after 5 doses of new
medication

existing medication doses

« Review all medications for QTc
prolongationt

«  Stop or decrease at least 1
medication that can prolong
the QTct

o Recheck ECGin 1 day

«  Consult Cardiology

«  Review all medications for QTc
prolongationt

« Stop all QTc prolonging
medications?

e  Consult Cardiology

e Check CredibleMeds.org
before starting new
medications or increasing
existing medication doses

| Repeat ECG at interval in step above and |

2Common QTc-prolonging antiemetics:

Diphenhydramine, metoclopramide, droperidol, serotonin 5-HT3 receptor antagonists (i.e. ondansetron, palonosetron, granisetron),

promethazine

Anti-emetic medications that do not significantly prolong the QTc:

Scopolamine, dexamethasone, prochlorperazine, benzodiazepines, cannabinoids, trimethobenzamide, and neurokinin receptor

antagonists (aprepitant)

CONTACTS: OLGA H TORO SALAZAR, MD, EMBA | TIFFANY BERTHOD MSN, RN, CPN, CCRC

ANDREA ORSEY, MD, MSCE | ILANA WAYNIK, MD | RAYMOND LORENZONI, MD
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CLINICAL PATHWAY: Pediatric Cardio-Oncology Acute Cardiotoxicity Ve e CUIDE

Primary and Secondary Prevention Strategies GBS
REPLACE CLINICAL

Prolonged QTc Algorithm JUDGMENT

Exclusion criteria: Patients treated with Arsenic Trioxide (see separate protocol)

I

l Follow cancer treatment protocol for routine ECG screening ‘

< Inclusion Criteria: Diagnosis of cancer and treated with a QTc prolonging agent! >

*Prolonged QTc?
> 440 ms in males
> 460 ms in females

No intervention
1For a complete list needed

medication: .

Prolonged QTc?
> 440 ms in males
> 460 ms in females

Prolonged QTc Algorithm:

ry for risk for
of a QTc prolonging medication

This algorithm also outlines the =
|

* *Nlo
management of prolonged QTc QTc male: 440 to <480
QTc: 480 to <500ms - QTc: 2500ms
. . QTc female: 460 to <480 Bee
stratified by severity
Y‘ES '
oms |®  Admit to hospital due to high
e If outpatient & no changes to e Check CredibleMeds.org risk for arrhythmia (PICU or
QTc prolonging medications, before starting new MS8 per charge nurse
repeat ECG in 3 months medications or increasing ore discretion)
e Ifinpatient & no changes to existing medication doses e e Review all medications for QTc
QTc prolonging medications, e Review all medications for QTc fensforal prolongation?
repeat ECG in 4 weeks or prior prolongation? least1 o Stop all QTc prolonging
to discharge e Stop ordecrease atleast 1 1" medications!?
If a QTc prolonging medicationtis medication that can prolong | e Consult Cardiology
added or dose increased, repeat the QTc? e Check CredibleMeds.org
ECG after 5 doses of new e Recheck ECG in 1 day —— before starting new
medication e Consult Cardiology d with * medications or increasing
existing medication doses

ptor a
promethazine

p i p perazine, i i inoids, trimeth: ide, and inin receptor

\aprep )
RETURN TO
THE BEGINNING
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Page 1: Primary Prevention

Treatment (EOT) = from the time
the patient completes their cancer
therapy up until 2 years post
completion

CLINICAL PATHWAY: Pediatric Cardio-Oncology A

Primary and Secondary Prevention Strategies

Primary Prevention Strategies

Inclusion Criteria: Any pediatric cancer patient who receives cardiotoxic therapy (Appendi

List of Cardiotoxic Agents and Effects)

Exclusion criteria: Pediatric cancer patients not receiving cardiotoxic therapy
T

v

v

THIS PATHWAY

ute Cardiotoxicity SERVES AS A GUIDE

AND DOES NOT
REPLACE CLINICAL
JUDGMENT.

Assessment for ALL Patients:
¢ Baseline echocardiogram and ECG per COG protocol
o Baseline cardiac MRI if indicated?

Interventions for ALL Patients:
Optimize physical activity by encouraging participation
with exercise regimens including those prescribed or

o Baseline labs (ordered by C High sensitivity
troponin T (hsTnT), N-terminal pro-BNP, vitamin D,
lipid panel (includes triglycerides), fructosamine,
HbALC, ferritin (do NOT obtain NT-proBNP and ferritin
at initial cancer diagnosis)

o Assess physical fitness and consult PT as needed.

o Nutrition evaluation as needed

o Psychosocial assessment as provided by Hematology
Oncology department (Social Determinants of Health
via PAT 3.1 General Version, PROMIS Pediatric-37
Profile v2.0 and PROMIS Parent Proxy-37 Profile v2.0,
etc.)

o Patient will be offered enrollment to the existing
biorepository of biologic sample(s) for future

by Pediatric Oncology
Exercise Manual)
Optimize heart healthy diet as per Nutrition evaluation
Continue psychosocial support and intervention as
provided by the Hematology Oncology psychosocial
team
If ferritin is >1,000pg/L and not downward- trending,
consider obtaining cardiac and hepatic T2* MRI
Consultation with specialists to promote cardiac health
(i.e. endocrinology) as needed
Review cardio-oncology education (Patient and
Guardian Handouts)

“Indications for Cardiac MRI:

s Unreliable assessment of EF by
echo (poor acoustic windows)

e Changein systolic
performance? during treatment
(Appendix A: List of
Cardiotoxic Agents and Effects)

o Baseline cardiac dysfunction

o Previous history of congenital
and/or acquired cardiac
disease

*  Suspicion for myocarditis/
pericarditis/new valve
dysfunction

*  Tumors with cardiac
hemodynamic effect

®  Moderate or high risk
stratification (Appendix B)

Appendix D: MRI Algorithm

biomarker and genetic research

v

[ Repeat assessment above

and risk stratify patients at the following time points? |

[

v

v v

2patients will require
evaluation of cardiac risk
factors by a cardiologist and

‘ Diagnosis. | | Maximal Anthracycline Therapy ‘ | End of Treatment (EOT)

at time of diagnosis
to inform primary, secondary,

End of Treatment (EOT)

ention
bughout therapy,
Equire continual
pf risk factors.

ints when
require
stratification:
iogram obtained
fefractory or

B —
Treatment:

«  Continue Primary Prevention .
strategies as above

«  Administer Dexrazoxane prior .

to bolus anthracycline dose
(Appendix E: Dexrazoxane
Prescribing)

Change in systolic
performance® identified?

NO—v

er dx
therapy
row
_Cardiac Monitoring: _Cardiac Monitoring:
o Echocardiograms and ECG per s Echocardiograms and ECG per
cancer treatment protocol cancer treatment protocol
Cardiac Mol g: N " >
(Appendix C: Echocardiogram (Append ion of Cancer Ti
«  Echocardiograms and ECG per - p - p " .
Algorithm)(See page 4 if Algorithm)(See page 4 if Related Cardiac Dysfunction
cancer treatment protocol
¢ > prolonged QTc) prolonged QTc) (CTRCD):
(Appendix C: Echocardiogram . " j -
Algorithm)(See page 4 if ¢ Cardiac MRIat time of *  Cardiac MRI at time of Left Ventricular Ejection
rolonged QTc) diagnosis and maximal diagnosis and maximal Fraction(LVEF) AND/OR Global
prolongt anthracycline therapy, anthracycline therapy, Longitudinal Strain (GLS) less than
«  Cardiopulmonary Stress Test - . . .
following EOT otherwise follow (Appendix otherwise follow (Appendix normal for age AND/OR Z score less
g D: MRI Algorithm) D: MRI Algorithm) than -2 OR a decrease in EF of more
e Cardiopulmonary Stress Test «  Cardiopulmonary Stress Test than 10 EF units from baseline
following EOT YES following EOT
T

If at any point, a change in systolic
3 is identified, proceed to

Treatment: Treatment:
Continue Primary Prevention *  Continue Primary Prevention
strategies as above strategies as above
Administer Dexrazoxane prior *  Administer Dexrazoxane prior
to bolus anthracycline dose to bolus ine dose
(Appendix E: Dexrazoxane (Appendix E: Dexrazoxane
Prescribing) Administration)
Follow up with Cardio- «  Follow up with Cardio-
Oncology as needed Oncology as needed

page 2, otherwise, after therapy
completion, continue to follow up based
on cancer treatment protocol

CONTACTS: OLGA H TORO SALAZAR, MD, EMBA
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CLINICAL PATHWAY: Pediatric Cardio-Oncology Acute Cardiotoxicity ey e

SERVES AS A GUIDE

- - - - -
Pa e 1 C Prl ma Preventlon Primary and Secondary Prevention Strategies ST
g - ry Primary Prevention Strategies JUDGMENT
Inclusion Criteria: Any pediatric cancer patient who receives cardiotoxic therapy (Appendix A:
List of Cardiotoxic Agents and Effects) Uindications for Cardiac MRI:
. . . Exclusion criteria: Pediatric cancer patients not receiving cardiotoxic therapy «  Unreliable assessment of EF by
» Achange in systolic performance, also known as CTRCD, is ; ‘ :
) ’ Assessment for ALL Patients: Interventions for ALL Patients: *  Changein systolic
H H o Baseline echocardiogram and ECG per COG protocol e Optimize physical activity by encouraging participation performance? during treatment
d efl n ed a S th e fo I I OWI n " e Baseline cardiac MRI if indicated* with exercise regimens including those prescribed or (Appendix A: List of
" o Baseline labs (ordered by C: gy): High y by Pediatric Oncology Cardiotoxic Agents and Effects)
troponin T (hsTnT), N-terminal pro-BNP, vitamin D, Exercise Manual) *  Baseline cardiac dysfunction
< 0 lipid panel (includes triglycerides), fructosamine, e Optimize heart healthy diet as per Nutrition evaluation *  Previous hlst_orv of m_ngemtal
©) 0o HbALC, ferritin (do NOT obtain NT-proBNP and ferritin | |s  Continue psychosocial support and intervention as and/or acquired cardiac
at initial cancer diagnosis) provided by the Hematology Oncology psychosocial disease
0 ®  Assess physical fitness and consult PT as needed. team *  Suspicion for myocarditis/
(@) S F < 2 9 A) «  Nutrition evaluation as needed o Ifferritin is >1,000pg/L and not downward- trending, pericarditis/new valve
e Psychosocial assessment as provided by Hematology consider obtaining cardiac and hepatic T2* MRI dysfunction
. . . . Oncology department (Social Determinants of Health e Consultation with specialists to promote cardiac health ¢ Tumors with cardiac
< 0 m via PAT 3.1 General Version, PROMIS Pediatric-37 (i.e. endocrinology) as needed hemodynamic effect
O = (0] O re n eg a I Ve I S g 00 eS S n e g a I Ve I S a Profile v2.0 and PROMIS Parent Proxy-37 Profile v2.0, e Review cardio-oncology education (Patient and *  Moderate or high risk
’ etc.) Guardian Handouts) stratification (Appendix B)
. . . o Patient will be offered enrollment to the existing
o Z-scores are located in the table within an echo re po rt biorepostory of bologi samplel) fo future Appendix0: MRI Algorthm
- biomarker and genetic research

O u tl ie rS a re m a rke d i n red [ Repeat assessment above and risk slratYly patients at the following time points |

I
o Adecrease in EF of more than 10 percentage points from [ ] [

.
baseline “f dognoss s APM leseplaceCardiloy

consult and refer to COG protocol if Arsenic
Trioxide to be administered, as these patients

« Example patient had a EF of 66% at one point. Then

2patients will require
evaluation of cardiac risk
factors by a cardiologist and
ist at time of diagnosis
to inform primary, secondary,
and tertiary prevention
iec Tl therany

*Definition of Change in Systolic
Performance:

Risk Stratification

had a repeat echo which showed an EF of 56%. T ] [ e

1 ] Left Ventricular Ejection Fraction

o Global longitudinal strain (GLS) is not always reported. If it commmante || (LVEF) AND/OR Global Longitudinal

cancer treatment protocol

is, it will be noted at the top part of the echo report under ML, e Strain (GLS) less than normal for age

cancer treatment protocol Algorithm)(See page 4 if

(Appendix C: Echocardiogram prolonged QTc)

Inte rp retation Summa ry (hopenn C Echocart + Cordoe MRl attme of AND/OR Z score less than -2 OR a

. s anthracyline therapy, decreasein EF of morethan 10

following EOT

otherwise follow (Appendiy
D: MRI Algorithm)
Cardiopulmonary Stress Te:

percentage points frombaseline

Change in systolic
erformance’ identified?

Treatment: Treatment:
e Continue Primary Prevention *  Continue Primary Prevention

Treatment:

Interpretation Summary + Continue PrivTVEIEERY
strategies as above

strategies as above strategies as above
: ) " : ] = Xy = = = «  Administer Dexrazoxane prior e Administer Dexrazoxane prior «  Administer Dexrazoxane prior If at any point, a change in systolic
1) Normal left ventricular size, well preserved global fft ventricular systolic function estimated ejection fraction 58% by area e oo 18 e ooz P Aominis rane pr snce! s deife,proce o
1 1 A dix E: D A dix E: D Al dix E: D page 2, otherwise, after therapy
length, 65.2% by 3D, shortening fraction 34% ey, o reane ey, orEeene ey completion, continue to follow up based
® . 0 o e Follow up with Cardio- «  Follow up with Cardio- on cancer treatment protocol
2) Normal myocardial deformation parameters, GLS -19.9%, GCS -33.1% Oncology as needed Oncology as needed y

3) Normal diastolic function, medial peak E velocity of 12.2 cmy/s, lateral peak E velocity 18.2 cm/s | |
4) Thickness dimension ratio: 0.24

5) Normal end systolic wall stress estimated at 39.5 g/em®. °
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Page 3: Arsenic Trioxide Protocol

« Page 3 of the clinical pathway

« Patients diagnosed with APML require
arsenic trioxide for their cancer treatment and
should be followed accordingly

* For additional guidance from cardiology,
please order a cardiology consult in Epic

» At this time the cardio-oncology department
does not have an inpatient component.

CLINICAL PATHWAY: Pediatric Cardio-Oncology Acute Cardiotoxicity R Ve fe  CUIDE

Primary and Secondary Prevention Strategies AND DOES NOT
REPLACE CLINICAL

Arsenic Trioxide Protocol JUDGMENT,

/ Inclusion Criteria: Diagnosis of Acute Promyelocytic Leukemia (APML) and treated with Arsenic Patients treated with Arsenic

\ Jusi - h T:;?X'de therapy d with i Trioxid Trioxide are at high risk for
Exclusion criteria: Other cancer diagnoses or not treated with Arsenic Trioxide cardiac complications,

including prolonged QTc,

v heart failure, pericardial
Follow cancer tre protocol for inistration of Arsenic Trioxide infusion effusion, dysrhythmias, and
(includes monitoring of electrolytes and ECG) rarely, torsades de pointe
// ~_ Yo
/ \\
_— QTc 2 0.49 sec in absence of

/ ventricular ectopy
OR ~_

\ QTc prolongation 2 10% of baseline =

OR
\ Any prolonged QTc (male: > 0.44 sec, female: > 0.46 sec)

\ with presence of ventricular ect%/

N/

YES

v

Arsenic Trioxide Management:
*  Daily ECGs
« Discontinue Arsenic Trioxide until QTc normal (<0.44 sec males and <0.46 sec in
females) or QTc prolongation < 10% of baseline
«  Arsenic Trioxide Titration:
o Then restart Arsenic Trioxide at 10% of the standard dose of 0.15 mg/kg daily
as an infusion
o Increase dose every 48 hours
o Ifthere is no significant prolongation of the QTc (upper acceptable limit
around 0.49 with no to minimal ectopy), increase dose until reaches 100% of
the recommended dose (goal dose 0.15 mg/kg)
o Continue to monitor for 5 days of goal dose
e Consider treatment with nadolol (1-2 mg/kg/day PO divided BID) if evidence of
ventricular ectopy in consultation with the cardiologist
e Continued avoidance of other QTc prolonging medications

Electrolyte Management:
e Dailychem 10
e Serum potassium should be repleted to minimum target levels of 4.0 mg/dL
e Serum magnesium should be repleted to minimum target levels of 1.8 mg/dL

RETURN
THE BEGINNING

CONTACTS: OLGA H TORO SALAZAR, MD, EMBA | TIFFANY BERTHOD MSN, RN, CPN, CCRC
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CLINICAL PATHWAY: Pediatric Cardio-Oncology Acute Cardiotoxicity SERVES AS A CUIDE

Primary and Secondary Prevention Strategies AND DOES NOT
REPLACE CLINICAL

Appendix C: Echocardiogram Algorithm JUDGMENT

Indusion Criteria: Any pediatric cancer patient who receives cardiotoxic therapy (Appendix A: List of
Cardiotoxic Agents and Effects) and/or changein systolic performance’ related to a cancer diagnosis
Exclusion criteria: Pediatric cancer patients not receiving cardiotoxic therapy or no myocardial dysfunction
related to a cancer diagnosis

v

Echocardiogram is the Initial Evaluation; ? Patients will require evaluation of
preferred screening imaging e Baseline echocardiogramat time of cancer diagnosis per cardiac risk factors by a cardiologist and
modality for patients receiving cancer treatment protocol (all patients at this stage of oncologist at time of diagnosis to inform
cardiotoxic therapies treatment are considered to have stage A Heart Failure— ‘ primary, secondary, and tertiary
Appendix G: Stages of Heart Failure) prevention strategies. Throughout
e Consider integrated approach combining therapy, patients may require continual
echocardiography and biomarkers: High sensitivity re-evaluation of risk factors.
troponin T (hsTnT), N-terminal pro-BNP (NT-proBNP) (Appendix B: Risk Stratification Tool)

e Perform risk stratification >

* Page 1 of pathway indicates at which
times to perform echocardiogram and
links to this appendix

Follow-up Evaluations During Cancer Therapy:

. Follow-up echocardiograms are typically based upon
cancer treatment protocol OR if indicated by clinical
status (e.g. abnormal finding on echo, deterioration in
clinical status such as sepsis or heart failure)

. Consider integrated approach combining
echocardiography and biomarkers: hsTnT, NT-proBNP

e Perform risk stratification >

Allpatients should have echocardiograms at maximal
anthracycline therapy

Follow-up Evaluations After Cancer Therapy Completion:

. All patients will have an echocardiogram at completion of
cancer therapy

. Subsequent echocardiograms will be performed based
upon cancer treatment protocol, previously noted
my dial dy ion, or changing clinical status to
inform heart failure therapy

e Consider integrated approach combining

Recalculate risk score stratification at

time of every echocardiogram - R
evaluation, which will include the trends TR
of systolic performance (also referred to

as CTRCD

*A decrease in LVEF >10 percentage points from baseline echocardiograms in serial follow-up OR an LVEF
<55%, is considered clinically significant. A new LVEF <55% should be confirmed by a second
echocardiography within 1-2 weeks, or initiate further investigations as clinically indicated.

\\\ ///
RETURN TO
THE BEGINNING
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CLINICAL PATHWAY: Pediatric Cardio-Oncology Acute Cardiotoxicity

Primary and Secondary Prevention Strategies
Primary Prevention Strategies YIndications for Cardiac MRI:

. Unreliable assessment of EF by
Inclusion Criteria: Any pediatric cancer patient who receives cardiotoxic th 1 1
e List of Cardi:tuxi: Agents and Effects) N ec ho ( poor aco u Stl C wi nd OWS)
Exclusion criteria: Pediatric cancer patients not receiving cardiotoxic th ° C ha nge in syst o "C
T

AssessmentfuvrALL Patients: Interventiong perfOfmance3 during treatment
gl (Appendix A: List of
st | Cardiotoxic Agents and Effects)

Optimize heart healthy | @ Baseline cardiac dysfunction

- ] -
n , in (c g ferritil e Continue psychosocial
Appendix D: Cardiac MRI (CMR) Algorithm Sl [ peine e ontoc
Assess physical fitness and consult PT as needed. team
Nutrition evaluation as needed o Ifferritinis >1,000pg/L| and/or acqu ired cardiac
Psychosocial assessment as provided by Hematology consider obtaining car
Oncology department (Social Determinants of Health o Consultation with spec| disease
via PAT 3.1 General Version, PROMIS Pediatric-37 (i.e. endocrinology) as L. -
Profile v2.0 and PROMIS Parent Proxy-37 Profile v2.0, o Review cardio-oncolog| [ Su spicion for myocar‘d| ti S/
etc.) Guardian Handouts) . .
. . . . . . . « Patient will be offered enrollment to the existing pericarditis/new valve
[ M R I n I I n I n I I n I I n rl biorepository of biologic sample(s) for future .
biomarker and genetic research dysfunction
‘ v . Tumors with cardiac
. " . [ Repeat assessment above and risk stratify patients at the following time .
that are outlined on page 1 of the clinical | hemodnamic effect
v v . Moderate or high risk

‘ Diagnosis | ‘ Maximal Anthracycline Therapy ‘

pathway '2’0‘1';’5,?Ziiife?g"fﬁé’é'?iiﬁ’:,’fjff",iii’n",-fy ‘
For patients for whom CMR is indicated, LR S v —
appendix D outlines our CMR protocol, [ e ] ] e \:
iIncluding how to obtain and when to repeat Moderate Risk = High Risk
Imaging

stratification (Appendix B)

Appendix D: Cardiac MRI Algorithm

Risk Stratification

y e
page 4 if pageT emaTen caraac
(‘::z::r;m:c '::;:’if,:'mm prolonged QTc) prolonged QTc) (CTRCD):
Algorithm)(See page 4 if Cardiac MRI at time of ¢ Cardiac MRI at time of Left Ventricular Ejection
prolonged QTc) diagnosis and maxima | diagnosis and maximal Fraction(LVEF) AND/OR Global
ine therapy,

Cardiac Monitoring: v vorens | Cardiac Monitoring: .

° Echocardiograms and ECG per i ¢ Echocardiograms and ECG per
cancer treatment protocol cancer treatment protocol
(Appendix C: Echocardiogram (Appendix C: Echocardiogram

. . Algorithm)(See page 4 if
Algorithm)(See page 4 if - prolonged QTc)

prolonged QTc) e "l®  Cardiac MRI at time of

. H Pexrazoxane priol
° Cardiac MRI at time of i diagnosis and maximal

: Dexrazoxane

. diagnosis and maximal - anthracycline therapy,
Note: At this time CMRs are only scheduled anthracycline therapy, otherwise follow (Appendix

‘ otherwise follow (Appendix | D: MRI Algorithm)
on WedneSdayS and FrldayS D: MRI Algorithm) . Cardiopulmonary Stress Test

° Cardiopulmonary Stress Test following EOT

' BERTHOD MSN, RN, CPN, CCRC

ID LORENZONI, MD ...gliﬁi‘ldedlafsl‘
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Appendix E: Dexrazoxane Dosing

Therapeutic

Sec #
Exposure

Daunorubicin
Doxorubicin
Epirubicin
Idarubicin
Mitoxantrone

Dose Conversion

Use the following formula
to convert to doxorubici
isotoxic equivalents prio
calculating total cumula
anthracycline dose.

To estimate cumulative
anthracyding dose in doxorubicin
isoboxic equivalents

CHEMOTHERAPY

Anthracycline Antibiotics

Potential
Late Effects

Cardiac toxicity
Cardiomyopathy

LT I

ratio per the doxorubicin
isotoxic equivalents
mitoXANftrne dose is the
exception to this rule (see
Appendix E)

Dexrazoxane dose is a 10:1

CLINICAL PATHWAY: Pediatric Cardio-Oncology Acute Cardiotoxicity

Primary and Secondary Prevention Strategies
Appendix E: Dexrazoxane Dosing

Appendix E: Dexrazoxane Administration

Dexrazoxane used only with bolus dosing of anthracycline (NOT continuous infusion)

Dosing:

e Dexrazoxane dose is 5 times the DAUNOTrubicin dose
e Dexrazoxane dose is 10 times the DOXOrubicin

e Dexrazoxane dose is 6.7 times the epiRUBicin dose

e Dexrazoxane dose is 50 times the IDArubicin dose

e Dexrazoxane dose is 40 times the mitoXANtrone dose

Administration:

e Administer immediately prior to anthracycline (AC)
o Must be within 30 minutes of beginning the AC infusion
e Administer IV over 15 minutes

Dexrazoxane is a cardioprotectant drug that
Connecticut Children’s administers prior to every
bolus anthracycline dose.

Per the current COG Long-Term Follow-Up
Guidelines version 6, the Doxorubicin conversions
are indicated here.




CLINICAL PATHWAY: Pediatric Cardio-Oncology Acute Cardiotoxicity et o

SERVES AS A GUIDE

Primary and Secondary Prevention Strategies REPLACE CLINICAL
Secondary Prevention Strategies JUDGMENT.
Indusion Criteria: Any pediatric cancer patient who develops change in systolic performance’ during or after “Definition of Change in Systolic
termination of cardiotoxic therapy Performance:
Exclusion criteria: No change in systolic performance during or after termination of cardiotoxic therapy
Left Ventricular Ejection Fraction (LVEF)
AND/OR Global Longitudinal Strain
Assessment: (GLS) less than normal for age AND/OR
*  Obtain labs (Cardiology to obtain): High sensitivity troponin T (hsTnT), N- Zscore less than -2 OR a decrease in EF
terminal pro-BNP (NT-proBNP), lipid panel, fructosamine, HbA1C, ferritin, of more than 10 percentage points
vitamin D 25-hydroxy, chem 7, CBC from baseline

«  Obtain follow up cardiac MRI if patient stable for procedure (Appendix D:
Cardiac MRI Algorithm)

Treatment
If ACE inhibitors are contraindicated, consider carvedilol as first line agent

e Enalapril or Lisinopril (ACE inhibitors)
o 0-5years of age: Enalapril 0.1 mg/kg/day PO divided twice daily; titrate
upward gradually over a week to a max of 0.3mg/kg/day
o >5years: Enalapril 2.5 mg PO twice daily; titrate gradually over aweek to a
max dose of 5 mg PO twice daily
o 212 years: Lisinopril 2.5mg PO once daily; titrate gradually over 1-2 week
to amax dose of 10 mg PO once daily as tolerated
*  Once ACEinhibitor dose is maximized, add Carvedilol (Appendix F: Carvedilol
Administration)
o Consider and angiotensin receptor blocker (losartan) as an alternative to an ACE
inhibitor when appropriate
e Continue with primary prevention strategies (page 1)

* For patients that have a change in

systolic performance pathway users will
be directed to page 2 of the clinical
pathway

RETURN TO
THE BEGINNING
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CLINICAL PATHWAY: Pediatric Cardio-Oncology Acute Cardiotoxicity CERUES AS A CUIDE

i i i N
Primary and Secondary Prevention Strategies i CLINICAL

Secondary Prevention Strategies JUDGMENT.

-
dge <. seconda revention
[ ]
u /" Indusion Criteria: Any pediatric cancer patient who develops change in systolic performance” during or after ™\ 'Definition of Change n Systolic
( termination of cardictoxic therapy ) Performance:
\__ Bxclusion eriteria: No change in systolic performance during or after termination of cardiotoxic therapy ~_/

Left Ventricular Ejection Fraction (LVEF)

AND/OR Global Longitudinal Strain

(GLS) less than normal for age AND/OR

*  Obtain labs (Cardiology to obt: sensitivity troponin T (hsTnT), N- Z score less than -2 OR a decrease in EF
erminal pro-BNP e mine HbA1C. ferritin Tt

Assessment:

° Some patients With CTRCD Wi” qualify Obtain labs (Cardiology to obtain): High sensitivity troponin T (hsTnT), N-

terminal pro-BNP (NT-proBNP), lipid panel, fructosamine, HbA1C, ferritin,
vitamin D 25-hydroxy, chem 7, CBC

for heart failure treatment With an ACE Obtain follow up cardiac MRI if patient stable for procedure (Appendix D:

Cardiac MRI Algorithm)

inhibitor to restore their heart function : S e —

eptor blockeygifosartan) as an alternative to an ACE

Treatment
IfACE inhibitors are contraindicated, consider carvedilol as first line agent

Enalapril or Lisinopril (ACE inhibitors)
0-5 years of age: Enalapril 0.1 mg/kg/day PO divided twice daily; titrate
upward gradually over a week to a max of 0.3mg/kg/day
>5 years: Enalapril 2.5 mg PO twice daily; titrate gradually over a week to a
max dose of 5 mg PO twice daily
> 12 years: Lisinopril 2.5mg PO once daily; titrate gradually over 1-2 week
to amax dose of 10mg PO once daily astolerated
Once ACE inhibitor dose is maximized, add Carvedilol (Appendix F: Carvedilol
Administration)
Consider and angiotensin receptor blocker (losartan) as an alternative to an ACE
inhibitor when appropriate
Continue with primary prevention strategies (page 1)

Once ACE inhibitor dose is maximized
add carvedilol (on next slide, we'll review
carvedilol administration appendix)

CMR is recommended for patients on this
page of the pathway o o

CONTACTS: OLGA H TORO SALAZAR, MD, EMBA | TIFFANY BERTHOD MSN, RN, CPN, CCRC [ ) Connecticut
ANDREA ORSEY, MD, MSCE | ILANA WAYNIK, MD | RAYMOND LORENZONI, MD .-.children,s
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CLINICAL PATHWAY: Pediatric Cardio-Oncology Acute Cardiotoxicity
Primary and Secondary Prevention Strategies

Appendix F: Carvedilol Administration

Appendix F: Carvedilol Administration

Appendix F: Carvedilol Administration

Dosing for Secondary and Tertiary Prevention

s Evidence for Use:

o Beta-blockers are used extensively to treat Heart Failure (HF) because of their ability to
block the neurohormonal cascade that progresses to heart disease.
B a C kg ro u n d fo r th e o A 2015 study of 30 mice found that LVEF was significantly lower in those receiving
= doxorubicin without carvedilol than in those receiving doxorubicin with carvedilol*.
o Considerations for patients in active therapy:

n
u S e Of Ca rve d I | O | = Carvedilol administration for primary prevention of cardiotoxicity is not yet

established as standard of care.

= There is a known Risk X category warning (PGP interaction) for simultaneous use
of carvedilol and doxorubicin which may increase the concentration of
doxorubicin and may increase associated adverse effects. However, after
thorough investigation, it is deemed appropriate to continue carvedilol while
receiving doxorubicin for secondary and tertiary prevention of cardiotoxic
effects.

1

s Titration of Dosing*:
o Age< 6yearsold:
. - = |nitial: 0.05 mg/kg/dose (max 3.125 mg/dose) twice a day (BID)
DOSI ng aSSIStance = Titrate up in 4 weeks to 0.1 mg/kg/dose
= Titrate up in 4 weeks to 0.2 mg/kg/dose
= Titrate up in 4 weeks to 0.35 mg/kg/dose {max 6.25 mg/dose)
o Agez 6years old:
—z = |nitial: 3.125 mg BID
= Then titrate as follows every 4 weeks :

Note: Carvedilol can be administered on 2" mai

2. 6.25 mg BID {Max dose <12 years of age)
. . . . . 3. 9.375mgBID
days when Doxorubicin is administered < 125 g
5. 18.75mgBID
6. 25 mgBID (Max dose over 18 years)
— *1f systolic performance is back to baseline no need to further titrate carvedilol.

s Assessment recommendations for the outpatient setting
o Initiation/dose titration of carvedilol to be conducted in the outpatient setting.
o For titration, patients will be instructed to take their daily carvedilol dose the evening
prior to their clinic visit, and to refrain from taking the medication the morning of their

visit.

Initiation and titration monitoring - Moo srmanistons Sl it s e e g
| | L ]
.carvedilol SmartPhrase is

min).

available for all to utilize o o

CONTACTS: OLGA H TORO SALAZAR, MD, EMBA | TIFFANY BERTHOD MSN, RN, CPN, CCRC

[ ) o
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Appendix H: Endocrinology Lab Algorithm

As part of primary prevention, endocrine
labs are obtained throughout treatment as

Indicated on page 1

The algorithm on appendix H outlines the
actions that need to take place based upon
these lab results

Green = Endocrinology labs within normal range
= Endocrinology labs slightly elevated -

suggested diet modification and monitoring

Red = Endocrinology labs very elevated - refer

to endocrinology

CLINICAL PATHWAY: Pediatric Cardio-Oncology Acute Cardiotoxicity e

SERVES AS A GUIDE

Primary and Secondary Prevention Strategies AND DOES NOT
REPLACE CLINICAL

Appendix H: Endocrinology Lab Algorithm JUDGMENT

/In:lusion Criteria: Any pediatric cancer patient who receives a cardiotoxic chemotherapeutic drug (Appendix A:
| List of Cardiotoxic Agents and Effects)

Exclusion criteria: Pediatric cancer patients not receiving cardiotoxic chemotherapeutic drugs /
Obtain ine labs at Die is, Maximal ine Therapy, and Cancer Therapy Completion AND at time intervals
indicated in algorthim below

e Endocrine labs: fasting lipid panel [includes triglycerides (TG), and LDL-C (low-density lipoprotein cholesterol)], fasting blood
glucose (FBG), fructosamine ,HbA1C
y

// i
_— Follow management ~——__

N .
<< recommendations based uponlab >
results T
_

e TG 200-400 mg/dL
e LDL-C130-160 mg/dL
OR
e HbA1c5.7-6.4%
e FBG 100-125 mg/dL
®  Fructosamine 240-280 pmol/L*

v

Presence of any of the following risk
\factors: Presence of any of the following risk
o BMI85™97™ percentile factors:
e Pulmonary hypertension ¢ Stem cell recipient
o Chronic inflammatory conditions ||  Severe obesity (BMI > 97" %tile)
(JIA, SLE, IBD, HIV) e Chest radiation
e Confirmed hypertension
e Expected continuous/high dose
anthracycline > 250 mg/m?

‘ I
A 4
Preventative care:
e Maintain optimal healthy
lifestyle
®  Refer to Nutrition
Monitoring:
e Repeatlabsin 6 months

— l

All of the following ? Any of the following ?

e TG<200 mg/dL e TG 2200 mg/dL
LDL-C < 130 mg/dL e LDL-C>130 mg/dL

*  HbAlc<6% * HbAIc26%

e FBG <100 mg/dL e FBG 2100 mg/dL

Fructosamine < 280 umol/L* e Fructosamine > 280 pmol/L*

v

Monitoring: Monitoring:
e Repeatlabsql2 e Repeatlabsq6
months months

P ive care: Pre ive care: 'ﬁ
e Maintain optimal e Maintain optimal Refer to Endocrinology
healthy lifestyle healthy lifestyle /

*Clinical guidelines for use of fructosamine are not as well established. To utilize, patient must have normal albumin levels

References:

e deFemanti,S. D, Steinberger, J., Ameduri, R., Baker, A., Gooding, H., Kelly, A. S., Mietus-Snyder, M., Mitsnefes, M. M., Peterson, A. L., St-Pierre, J., Urbina, E. M.,
Zachariah, J. P., & Zaidi, A. N. (2019). Cardiovascular Risk Reduction in High-Risk Pediatric Patients: A Scientific Statement From the American Heart Association.
Circulation, 139(13), e603-e634. https://doi.org/10.1161/CIR.0000000000000618

. Selvin, E., Rawlings, A. M., Grams, M., Klein, R., Sharrett, A. R., Steffes, M., & Coresh, J. (2014). Fructosamine and glycated albumin for risk stratification and
prediction of incident diabetes and microvascular complications: a prospective cohort ana lysis of the Atherosclerosis Risk in Communities (ARIC) study. The lancet.
Diabetes & endocrinology, 2(4), 279-288. https://doi.org/10.1016/52213-8587(13)70199-2
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Use of Order Panel

®_ Connecti
P childrens

tY Procedures A
Mame Frequency Type Px Code Pref List
° T h | S |S o CARDIO ONC LAB PANEL Proc Panel 02105623600 CCAME CARD LABS
. . t Simple Cardio Stress Test PFT PFT47 CCAME CARD STRESS TESTS
I n te n d ed fo r O rd e rl n g o Ambulatory Referral to Cardiclogy-External Referral REF12 CCAMB CARD REFERRALS
th e Ca rd IO_O n CO I Ogy t Ambulatory referral to Cardiovascular Surgery {aka CARDIOLOGY) Referral REF14 CCAME CARD REFERRALS
t PT Multidisciplinary Clinic - PT Eval and Treat {Cardic Onc) PT PT&0 CCAMB CARD REFERRALS
labs
« Available in Epic and
can be accessed by
Cardiology and Cardio-
Oncology only in
ambulatory settings N
I Cardiomyopathy Date Primary Dx
cardio = == ADD DX (4)




Use of Smart Set eoe gt

Ef SmartSets #

Th|S |S |ntended fOr Search for new SmartSet &= Add I
cardiology provider use when \ Where you search

_ _ _ Suggestions
managing a patient during an CJAdut Fontan
office visit ["] Ambulatory Suspected COVID-19
[ |CAR Electrocardiogram
This can be accessed by LICAR Generic Visit
ECamm Onc

Cardiology and Cardio-

OnCOIOgy by se Ieclt":‘ the . DCardinIng;r Cardiac Catheterization Pre-op
or searc h N fo r It [|cardiclogy Dobutamine Stress Echo Post-procedure

Eaunritac

|:| Cardiology Cardiac Catheterization Post-procedure

iIncludes templates
for provider notes, orders,
visit diagnoses, NYHA
symptoms, commonly
prescribed medications, etc.




Quality Metrics G

» Percentage of eligible patients managed appropriately per pathway

* Percentage of patients that have labs ordered as indicated per pathway
o If abnormal endocrine labs, percentage of patients with endocrine referral

* Percentage of patients that have physical therapy assessments performed

» Percentage of patients that have nutrition assessments performed

* Percentage of patients that have psychosocial assessment performed

» Percentage of patients with new cancer diagnosis that receive transitional education
» Percentage of patients that have risk scores performed as indicated per pathway

» Percentage of patients that have CTRCD identified via echo or CMR within a week of
time indicated per pathway

o If abnormal heart function:
— Percentage of patients with CTRCD initiated on heart failure treatment
— Average time to initiation of heart failure treatment




Pathway Contacts e

e Tiffany Berthod, MSN, RN, CPN, CCRC
o Cardio-Oncology

 Olga Salazar, MD, EMBA
o Cardiology

* Andrea Orsey, MD, MSCE
o Hematology/Oncology

* llana Waynik, MD
o Pediatric Hospital Medicine
o Clinical Effectiveness




Cardio-oncology team members we’d like to
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®_ Connecti
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» Lauren Ayr-Volta, Hematology/Oncology

* Cem Demirci, Endocrinology

» Karina Engelke, Hematology/Oncology

* Michael Isakoff, Hematology/Oncology

* Mary Keller, Hematology/Oncology

« Raymond Lorenzoni, Cardiology

» Andrea Orsey, Hematology/Oncology

 Victoria Pohl, Hematology/Oncology

« Karen Rubin, Chief Clinical Transformation Officer
 Tiffany Berthod, Cardio-Oncology

* Olga Salazar, Cardiology

« Sunitha Sura, Endocrinology

» Shailendra Upadhyay, Cardiology

* Irfan Warsy, Cardiology

* llana Waynik, Director Clinical Effectiveness

We couldn’t have done this without you all!
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About Connecticut Children’s Pathways Program

Clinical pathways guide the management of patients to optimize consistent use of evidence-based
practice. Clinical pathways have been shown to improve guideline adherence and quality outcomes, while
decreasing length of stay and cost. Here at Connecticut Children’s, our Clinical Pathways Program aims to
deliver evidence-based, high value care to the greatest number of children in a diversity of patient settings.

These pathways serve as a guide for providers and do not replace clinical judgment.
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