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Overview

TARGET AUDIENCE
Oncology nurses and other healthcare professionals involved in the care of patients with adult
acute lymphocytic leukemia (ALL).

ACTIVITY PURPOSE
This activity is designed to educate oncology nurses about the pediatric treatment approach to
adult acute lymphocytic leukemia (ALL).

STATEMENT OF NEED

Acute lymphocytic leukemia (ALL) is a disease that affects both children and adults." Although it
is more prevalent in children, approximately 1,000 new cases of adult ALL are diagnosed annually
in the United States. Treatment of adult ALL typically consists of combination therapy given in
induction, consolidation and occasionally maintenance phases.' Most adult regimens are adopted
from pediatric protocols and modified to utilize lower doses and shorter duration of asparaginase
therapy. However, several recent studies suggest that pediatric regimens, including larger
amounts of steroid, chemotherapy and asparaginase therapy, may result in improved outcomes.*?
Moreover, recent reports from overseas suggest superior outcomes in adult ALL patients when
oncologists adhere to and successfully deliver pediatric therapy regimens.?* As nurses play a
major role in the treatment of adult ALL patients,” it is imperative that these individuals be aware
of the challenges and benefits associated with administration of pediatric ALL treatment protocols
in the setting of adult ALL.

1. Seiter K. Available at_http://emedicine.medscape.com/article/207631-overview. Accessed July 13, 2009.
2. Wetzler M, et al. Blood. 2007;109:4164-4167.

3. Huget F, et al. 2008 ASCO Annual Meeting. Abstract 7005.

4. Viele CS. Semin Oncol Nurse. 2003;19(Suppl):98-108.

EDUCATIONAL OBJECTIVES

At the conclusion of the activity, the participant should be better able to:

- Examine data from clinical trials using pediatric acute lymphocytic leukemia (ALL) treatment
protocols in adult ALL patients

- Describe therapeutic options for ALL
- Apply knowledge of administration and drug interactions to ALL treatments

- Develop a plan for side effect management that maximizes patient safety, treatment adherence
and quality of life

STATEMENT OF SUPPORT
This continuing education program is supported by a grant from Enzon Pharmaceuticals, Inc.
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Clinical Research Nurse
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Katherine A. Breitenbach is a clinical research nurse in the section
of Hematology/Oncology at the University of Chicago Medical Center.
In her current position, she coordinates the care of patients with
acute lymphocytic leukemia (ALL), acute myelogenous leukemia
(AML) and acute promyelocytic leukemia (APL), maintains protocol
adherence for patients on clinical trials and works closely with the
bone marrow transplant program to ensure continuity of care for
patients. Ms. Breitenbach graduated magna cum laude from Luther
College in Decorah, lowa, with a Bachelor of Arts in Nursing, and is
currently enrolled in a dual Master of Science program in Adult and
Geriatric Advanced Practice Nursing at the University of Illinois in
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Ms. Breitenbach is an Oncology Nursing Society Chemotherapy and Biotherapy Provider and a
member of the Honor Society of Nursing, Sigma Theta Tau International.
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Faculty Disclosures

DISCLOSURE OF CONFLICTS OF INTEREST

All faculty participating in continuing education (CE) activities by The Leukemia & Lymphoma Society
are expected to disclose to the activity participants any significant financial interest or other
relationships with the manufacturer(s) of any commercial product(s) discussed in their presentations.
Faculty also are expected to disclose any unlabeled or investigational uses of products discussed in
their presentations.

The faculty reported the following financial relationships or relationships to products or devices
they or their spouse/life partner have with commercial interests related to the content of this CE
activity:

- Barton A. Kamen, MD, PhD, has no affiliations with commercial interests to disclose.
 Katherine A. Breitenbach, BA, RN, has no affiliations with commercial interests to disclose.
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commercial interests to disclose.

What Is Acute Lymphocyti-c
Leukemia (ALL)?

+ Most common
pediatric malignancy
(25%—-30%)

+ Virtually the only
common cancer in
which more kids are
affected than adults

Reality is that like other cancers, ALL is a really heterogenous disease
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Outcomes of Patients Treated on .
Either Pediatric or Adult ALL Clinical Trials

Study Group Years Age (years) | Event-Free Survival by Regimen Type

USA 1988-2001 16-20
1985-1999 15-18
1992-2000 15-20
1997-2002 1517

Barry EV, Silverman LB. Cu

Timeline of Cure and Introduction of
New Drugs in Treatment of ALL Patients
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]
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10
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protection

5-Year Event-Free Survival

L' ASP=L=asparaginasa. BMP=6-mercaptopuring; MTX=methotrexats; Pred=prednisone; VCR=vine
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Basically, the drugs for ALL are

40+ years old...

Knowing how to use them wisely is how we cure patients

Personalizing/tailoring

Independent variable for success is:
DID THE MEDICINE GET IN?!!

Induction Therapy

* Vincristine
* L-Asparaginase
+ Steroid (prednisone or dexamethasone)
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Vincristine

The rosy periwinkle (Catharanthus roseus)

3
Vincristine Side Effects

Common Less Common Rare?

+ Constipation  + Pain or redness at the infusion site  + Numbness, tingling, or pain in
* Hair loss + Mausealvomiting* the hands, feet
» Feelingtired  + Loss of appetite + Trouble urinating
+ Diarrhea = Jaw pain
+ Changes in how things taste * Deep tendon reflex decrease,
+ Lowered white blood cell count with foot drop, weakness
increased risk of infection®
+ Lowered blood platelet count with
increased risk of bleeding®
* Lowered red blood cell count
(anemia)
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L-Asparaginase Side Effects

Allergic reactions: important to separate local
from systemic

Hyperglycemia
Pancreatitis
Clotting
Bleeding
Azotemia
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Steroids

Hydrocortisone

O-dione

Prednisone

17.21-dihydroxypregna-1, 4-diene-3,11,

Steroid Side Effects

Headache

Dizziness

Difficulty falling asleep or
staying asleep
Inappropriate happiness,
extreme changes in mood
Changes in personality
Bulging eyes

Acne

Thin, fragile skin

Red or purple blotches or
lines under the skin

Slowed healing of cuts and
bruises

Increased hair growth

Changes in the way fat is
spread around the body

Extreme tiredness

Weak muscles

Irregular or absent
menstrual periods
Decreased sexual desire
Heartburn

Increased sweating
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Continuation Therapy
(Also known as maintenance therapy)

Folic acid

Methotrexate
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Methotrexate Side Effects

“Blahs,” malaise, zoned out
Impotent

Skin rash

Decreased blood counts
Stomatitis

Encephalopathy

Acute stroke-like event
Photosensitivity
Transaminitis

Renal failure
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6-Mercaptopurine Side Effects

+ Hepatic dysfunction
+ Pancytopenia
* Ulcers

FUTURE??

(while awaiting the magic bullet)

There are pharmacogenetic/pharmacodynamic
parameters for most of the drugs that we just
discussed

How to use them correctly should increase the cure and
decrease the toxicity

And the Future is NOW
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Objectives

Examine data from clinical trials using pediatric
acute lymphocytic leukemia (ALL) treatment
protocols in adult ALL patients

Review therapeutic options for ALL

Apply knowledge of administration and drug
interactions to ALL treatments

Develop a plan for side effect management that
maximizes patient safety, treatment adherence
and quality of life

Estimated New Leukemia Cases & Deaths
Us, 2008

Leukemia
AML

ALL

CML

CLL
Other
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ALL: Prognostic Factors

Age

— May be the most significant prognostic factor
Cytogenetics

Leukocyte count at presentation
Immunophenotype
Time to achieve complete remission (CR)

ALL: Incidence by Age i

Incidence per 100,000 US Population
O = M W e OO N ®
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ALL: Childhood vs Adult Disease
Outcomes

+ Both adults and children achieve high initial
remission rates

» However, most children are cured whereas most
adults relapse

Complete Remission Leukemia-Free Survival
Adults 80%—90% 35%-40%

Children
(2-10 years of age) >95% 80%—90%

ALL and Cytogenetics: Predictors
of Outcome

Cy togenet‘m Incidence in Children | Incidence in Adults
Characteristic

del L+
1

ther 11923 MLL
nent
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¥
ALL: Leukocyte Count at
Presentation and Outcome

« Elevated WBC count at diagnosis may indicate:
— Decreased CR rate
— Decreased remission duration
— Decreased overall survival
— Increased risk of central nervous system (CNS) relapse
» Definition varies between clinical trials
— =30 x 10¥%mm? - 100,000 % 10%/mm?
+ May play a more significant role in B-cell ALL vs
T-cell ALL

al

The L
Ly

ALL: Childhood vs Adult Disease
Biology

Children Adults
Peak incidence 5 years old 50 years old
% of all B0%—85% 5%
T-cell 10%-15% 20%-25%
Mature B-cell 1%—2% I%-5%
Ph+ALL 3% 20%—-30%

Ph=Fhiladelphia chromasome.
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ALL: Immunophenotyping

B-cell Lineage

type

T-cell Lineage
Immunephenotype

Early pre-
B-cell ALL

CD 19,
CD 79a, CD 22

Pre-T-cell ALL

CD1a,CD 2,
CD5,CD7,
CDs,CD3

Common ALL

Pre-B-cell ALL

Mature B-cell

cD10
(CALLA)

Cytoplasmic
lgM

Cytoplasmic
or surface lgk,

Mature T-cell
ALL

Surface CD 3
with any other
T-cell marker

The Lo
Lympho.

3

i &
Saciaty

Minimal Residual Disease (MRD) Is a
Strong Prognostic Variable

Validation of end of induction (day 29) as a strong prognostic factor*

Hazard

Ratio

P value
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ALL: Factors Influencing Treatment

g Continuation -
mlienslﬁ:atmﬂ m
=

gram. 2008;1:133-141; with parmission

ALL Mortality 2000-2004!' "

v’“a"-ﬁ"ﬁ#’w"@
Age Group (years)

Number of Deaths: 2000-2004
5 5 st883836

) Annual Meeting [Abstract 18034]
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Adolescents and Young Adults
(AYAs): Low Trial Participation

+ Fewer tumor specimens were available from AYAs during 2003-2004
due to low trial participation

Cancer incidence
SEER 1575-2000 00

_Cancer

00 incidence
per year

pfr l|'I||I=I

i
I le

1!3 @ ZID :

Age of patient (years)

o &

The
Lymphoma Socicty -

Impact of Children’s Cancer Group (CCG) vs Cancer
and Leukemia Group B (CALGB) Analysis on the
Design of Ongoing and Future Prospective Trials

+ Stock et al. Blood 2008

* Retrospective comparison
— Presenting clinical and molecular cytogenic features
— Type and dosage of planned treatment
— CRrate

— Clinical outcome of AYAs treated on CCG or CALBG
protocols during 1988—2001
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Significant Survival Differences:
CCG vs CALGB

BHR Log ank £
— LG =197 =.0001
— CALGB ire124r 2.2 i303.8-00

T EF5-63%

Tar EF5-3£%

Years followed

Immunophenotype, no. (%),
evaluable
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ALL: Age-Adapted Therapy
Adolescents/Young Adult ALL Outcomes

National Trial 5-Yr EFS (%)

FRALL
LALA

B B
Why Do AYAs Do Better With a
Pediatric Approach?

Protocol design

Dose intensity

Degree of adherence

— “Emancipated adolescents”

— Adult physicians

More frequent dosing of non-myelosuppressive
drugs

Earlier and more frequent CNS
prophylaxis/treatment

THE PEDIATRIC APPROACH TO ADULT ACUTE LYMPHOCYTIC LEUKEMIA: PERSPECTIVES FOR ONCOLOGY NURSES



Presentations

What Has Been Learned Fronfi Paét
Pediatric Studies?

Intensified post-induction therapy improves event-free
survival

Response tailored therapy

Pattern of disease recurrence shifting to CNS relapse
Less radiation, more upfront CNS prophylaxis
Dexamethasone may be more efficacious than prednisone,
but may increase osteonecrosis

Discontinuous dexamethasone lessens osteonecrosis
Methotrexate essential component of therapy

Prolonged maintenance phase is necessary

The Levkenmia &
Lymphoma Socicty

AYAs Are a Unique Population

« Cancer biology not as
well understood

» Physiologic and
psychological differences
+ Differences may be due
to varying factors
— Environment
Health services
Complic
Pharmacokinetics
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ALL: Treatment Therapy Children
vs Adults

Pediatric Protocols Adult Protocols
<21 years of Age >16 years of Age

+ More doses of non- + More myelosuppresive
myelosuppressive therapy
therapy (vincristine, +» Shorter therapy duration
peg-asparaginase,
glucocorticoids)
Earlier and more frequent
CNS treatment
Continuous maintenance
therapy for 2-3 years

The Levkenid &
a Socicty

CALGB 10403

Induction Consolidation Interim
Maintenance

Vincristine Cyclophosphamide
Daunorubicin b Cytarabine IV or SQ Escalating IV
IT Methotrexate methotrexate
Vincristine
Peg-Asparaginase
IT Methaot

e rrE T Delayed Intensification . "

Vincristine

Vincristine

M ptopurine
Dexamethason

IT Metho =
(testicular/cranial irradiation)

Thioguinine
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Cytarabine (ARA-C)

+ Administer IV or SQ ' ' .‘

* Myelosuppression
* ARA-C syndrome

— Fever
— Rash
— Conjunctival irritation

Cyclophosphamide

v

Myelosuppression: leukopenia/thrombocytopenia

— Delayed effect (nadir, 8—14 days)

Hemorrhagic cystitis

— Urinate frequently

— Increase fluids

— Check urine if genitourinary
symptoms present

— Mesna? 200 mg/m2 15 min before,
3, 6, and 9 hours post-infusion

Gastrointestinal toxicities:

anorexia/nausea/vomiting
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Daunorubicin/Doxoru bici'r'lr
(Anthracyclines)

IV: potent vesicant
Myelosuppression
Alopecia: usually complete and reversible
Nausea/vomiting
— Doxorubicin is highly emetogenic
Cardiotoxicity: based on cumulative
lifetime dose
— Congestive heart failure
— Decreased ¢ on fraction
— Cardiomegaly dose >550 mg/m?
{daunorubicin)
— Cardiomyopathy
(doxorubicin)

The Lewkemia &
Lymphama Socioty

Methotrexate

= IVand PO
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ALL: Lumbar PuncturelCNS
Treatment

Classification of CNS Status

+ CNS1: No blasts (regardless of WBC in
cerebrospinal fluid [CSF])

+ CNS2: Blasts present, CSF WBC <5/uL
+ CNS3: Blasts present, CSF WBC >5/uL

— Clinical symptoms evident (facial nerve palsy,
brain/eye symptoms, hypothalamic syndrome

— Administration should be done intraventricularly
(i.e., via Ommaya port)

+ Arachnoiditis

+ Nauseafvomiting

« Other CNS effects not as commonly
seen: ataxia, coma, confusion,
dementia, seizures, paresis

+ "Involved process

« **Potential late effects
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ALL (T Cell): Cranial Irradiafion

Side effects: fatigue, headache,
nausea/vomiting and scalp
irritation

Cerebrovascular complications
Catarac
= ignancies
**Testicular irradiation is indicated
for males who present with ALL
and testicular involvement

Mercaptopurine/Thioguinine
(6MP/6TG)

» Myelosuppression

5
+ Gl toxicit -
oxicity ’:( o
-

— Nauseafvomiting
Stomatitis
Hyperbilirubinemia
Serum aspartate aminotransferase and alanine
aminotransferase (AST/ALT) elevation

» Drug interactions

— Do NOT give concurrently with allopurinol

— Do not administer with milk products

— Enhanced effect if taken at bedtime with empty stomach
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Vincristine (VCR)

Vesicant
Non-myelosuppressive

Main side effect: neurotoxicities
— Numbness of extremities

— Paresthesias

— Loss of deep tendon reflex

— Neuropathic pain/muscle weakness
— Cranial nerve manifestations: diplopia, hoarsness, tinnitus, jaw

pain...seen with first dose

Gl toxicity

— lleus/constipation

— Hyperbilirubinemia

— Increased AST/ALT

The Leukemia &
Lymphoma Socicty -

Glucocorticoids

PO/IV prednisone and dexamethasone
Dexamethasone: may be more efficacious than
prednisone

— Longer half-life

— Increased affinity for steroid receptors

— Better CNS penetration

— Greater risk for chronic toxicities

Some research suggests that 14-day course of
steroid may provide the same cytoreduction as
28 days’

et al

“ THE PEDIATRIC APPROACH TO ADULT ACUTE LYMPHOCYTIC LEUKEMIA: PERSPECTIVES FOR ONCOLOGY NURSES



Presentations

The Lewkemia &
Iymphoma Socicty -

Glucocorticoids: Side Effects

adrenocortical insu
. appetite Stl'mu.‘aﬂon

edema, EEG chang ]
ulceration, euphoria, exfoliative dermat
retention, gastritis, headache, heart failure, hirsutism, hypercholestero
hyperglycemia, hypernatremia, hypertension, hyp emia, hypokalemia,
hypetension, immunosuppression, infection, insomnia, lethargy, menstrual
irregularity, mood lability, myalgia, myopathy, nausea/vomiting. ocular

euritis, osteoporosis, palpitations, panc
papilledema, p»—nptll ulcer, peripheral neuropathy, pet phlebitis,
pqpudnlumnr cerebri, psychosis, restlessness, retinopathy, seizures, sinus
atrophy, thrombocytopenia, thrombosis, urinary

incontinence, urinary urgency, urticaria, vertigo, visual impairment,
weakness, weight gain or loss.

The Lewkemia &
L

Asparaginase: Mechanism of
Action Review

Asparaginase hydrolyzes asparagine to its main
components, aspartic acid and ammonia®=?

Hydrolysis of asparagine results in the depletion of
circulating serum asparagine, starving leukemic cells, and
inducing apoptosis’-2

Asparaginase allows for selective treatment options in ALL
given its lack of effect on normal cells’

Glutamine depletion by asparaginase may also contribute to
its antileukemic effec
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Correlation of Asparaginase Activity
and Asparagine Depletion

= Asparaginase levels are highly correlated with extent of asparagine
and glutamine deamination

0.2 ImL*

;sz:ssi

Deamination of ASN, % of Cantral

nase administered

Improved Survival in Young and Mature
Adults Who Achieved Asparagine Depletion

Survival Comparison Based on Achievement of Asparagine Depletion

o

= Depleted =tz
— Net depleted =5z

=
@

o

Survival Probability
=

=
i

Median 03=13 montis

Time, years

Adapted fram Watzler M, et al. Blooc ri 4 184-4167. with permissian
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Peg L-asparaginase (PEG)

IM or IV...IV preferred
IM injections 2 mL max volume per site
Monitor blood sugar
a may start after PEG, and last days to w
PEG and treat mia

Observe 30 min to 4 hours post-administration for signs of allergic
reaction

Administer epinephrine, diphenhydramine, methlprednisone

: g delayed hypersensitivity reactions
last far da
If hypersensitivity reaction ; h to erwinia asparaginase if
available
gl

Monitor patient for coagulopathies, deep venous thrombosis,
cerebrovascular episodes, and pancreatitis

& B,
Additional Issues in Treating the AYA
With ALL

+  Optimizing chemothera g, & schedule
— ALL treatment should be given ON SCHEDULE

th Quir
— Are adult phy
+ Adherence to treatment regimen
— Is non-comp e a side effect of ALL
ed vi

+ Maximizing supportive care options
ects of treatment to increase
=ady complicated treatment
regimen
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Teach, teach, teach...and if that doesn’t
work, nag and then educate some more!

» Visual aids: calendars/medication lists/treatment
plan
— Medication cards
— Technology era: handheld devices/cell phones
— Keep on hand in clinic setting
+ Update/change: give patient a copy
» Continue to review treatment plan
+ Educate about adherence

Tha Laukamia &
Lymphoma Soclety

Teach, Teach, Teach...

» At EACH clinic visit:
— Review all medications
— Assess for toxicities/side effects
— Assess for adherence
— Give end-of-visit summary: JCAHO requirement
» Important for the oncologist and oncology nurse to
realize that AYA population does not seek regular
medical care
— Likely only physician AYA is seeing
— Must understand need to address primary care issues

= Maintenance of healthy lifestyle
+ Aleohalidrugs
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Assessing Quality of Lif

“Cancer is in the car with me but it’s not driving”

Numeraol ial issues with AYAs

— Finances
Sense of normalization is imperative
reatment

% The Leukentia &
Lymphoma Saciety

Survivorship: Potential Late Effects

» Anthracyclines, total 175 mg/m?
— Cardiomyopathy, low risk
— Echocardiogram every 5 years
— Counsel regarding healthy lifestyle
+ Intrathecal methotrexate
— Neurccognitive deficits
— Leukoencephalapathy, seizures
+ Cranial radi
Endocrin:
gnitive defecits
Leukoencephalopathy,
Cerebrovascular comp
Catara
2nd malignancies
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Survivorship: Potential Late Effects
(Cont’d)

» Testicular radiation
— Infertility
— Hypogonadism
* Cyclophosphamide, low total dose
— Infertility
— Premature menopause
— Secondary acute myeloid leukemia, low risk
+ Steroids
— Cataracts
— Osteopenia/ostecporosis
— Osteonecrosis/avascular necrosis

Future Directions in Research to
Improve Outcomes in ALL

Development of novel therapies to treat ALL
— Enhancing our understanding of the genetics

~ New generations of testing and genetic 0
Applying the model of treatment for young adults and
adolescents to an older population

— Where is the age cut-off for adult treatment on a pediatric
Quality of life: factors affecting adherence to treatment
regimen and changing patient behaviors

Longitudinal research into long-term complications and
survivarship
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Question-and-Answer Session

— a3
Lymphoma Society*

Fighting Blood Concers

For more information about
Adult Acute Lymphocytic Leukemia
and other LLS programs, contact:

Infom

n Resource Center IR
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The Levkemia &
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Fighting Blood Cancers

Mission Statement
The Leukemia & Lymphoma Society’s mission:
Cure leukemia, lymphoma, Hodgkin's disease
and myeloma, and improve the quality of life
of patients and their families

For information on leukemia, lymphoma
and myeloma, call The Leukemia & Lymphoma
Society’s Information Resource Center at
(800) 955-4572 or visit www.LLS.org.

The Leukemia & Lymphoma Society
1311 Mamaroneck Avenue
White Plains, NY 10605






