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Message from Ministry of National Health
Services, Regulation and Coordination
(M/ONHSR&C)

It brings me great pleasure to share this training manual with our stakeholders from various
government and private sectors and healthcare professionals involved in dealingchifigdihood
cancers.

Children are the building blocks of a nation. Prioritizing their health will have overall positive impact
in shaping the future of the nation. Over 7000 to 8000 children are diagnosed each year with cancers
causing significant emotional and financial bunde the family.

Health care providers at primary health care level are the children’s first opportunity for correctly
recognizing and responding to early signs and symptoms of childhood cancers by appropriately
referring them to tertiary care hospitals. Insufficient knedje about the warning signs and
symptoms of pediatric cancer usually leads to improper diagnosis or delay to diagnose and hence loss
of many precious lives of these children. Childhood cancers are curable when detected and treated
early, there is a needotbuild strong partnerships with private and public sectors to address the
challenge of late presentation of such cases at the hospital.

This manual is one of the essential steps towards improving capacity building in line with the vision of
Government of Pakistan and WHO Global Initiative for childhood cancers. | have witnessed the
thorough efforts in developing this manual and | am cagtficthat it gives an excellent insight to pick

up the red flags for childhood cancers at primary health care level leading to early detection and
prompt referral hence improve survival.

Our mission is to equip healthcare professionals with the expertise and training necessary to identify
childhood cancer at its earliest stages, when treatment is most effective. Through collaborative
efforts, we aim to decrease canemrlated illnesses andeaths, and enhance the quality of life for
children and families impacted by cancer.

I would thank World Health Organization for always being there to support member states at global,
regional and country level.

At the federal level, we commit to supporting provinces and regions in their efforts, to train healthcare
professionals and enhance the detection and care of childhood cancer.

Mr. Nadeem Mahbub
Federal Secretory Health,
Ministry of NHSR&C,
Government of Pakistan.



Message from World Health Organization

Each year, an estimated 400,000 children are diagnosed with cancer around the world. The vast
majority of these children live in lovand middleincome countries. There is a huge survival gap as
compared to high income countries due to lack of accessndiah constraints or poor quality of
treatment.

I OKAf RQa ad2NBAGIf akKz2dZ R y2i SLISYR 2y 6KSNB
22NIR I SFHEGK hNBFYATFGA2Y 621 h0o FyR {G® WdzRS /
Initiative for Childhood Cancer in 2018. The Initiativiedps together partners and stakeholders across
sectors towards a shared goal of improving health and wellbeing for children with cancer using the
CureAll framework as a shared operational approach.

By 2030, the Initiative aims to achieve at least 60% survival for childhood cancer globally and reduce
suffering for all. It requires a specialized workforce, complex multidisciplinary care and advocacy.

Capacity building is one of the crucial steps arid thanual on early detection of childhood cancers

will provide a guide to equip healthcare professionals with basic knowledge of childhood cancers

enabling early detection and prompt referral to get definitive treatment.

The goal to achieve universal health coverage based on primary health care means that governments,
health systems, communities, and all other stakeholders must work together to address the
underlying inequalities. The Ministry of National Health Servi€egulations, and Coordination
(M/NHSR&C) has collaborated with the WHO Pakistan to undertake a comprehensive effort to
improve childhood cancer care, and the development of this manual is a significant milestone in this
endeavor.

| appreciate the efforts of Pakistan Society of Pediatric Oncology and Pakistan Pediatric Association in
their endless support in achieving our objectives and development of this manual.

Every step helps us getting closer to our goal of increasing equitable access to health, advancing quality
of care and saving lives of children suffering from cancers and | believe together we can make this
dream come true.

Dr. Dapeng Lou
WHO Representative and Head of Mission in Pakistan,
WHO Islamabad.
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AGENDA
Training of Trainers (TOT)
EARLY DETECTION OF CHILDHOOD CANCER

Timing Activity Facilitator
08:00-08:30 Registration of the participants
Recitation from Holy Quran & introduction
08:30-09:00 Introduction of participants TBD
Pre-test
09:00-09:40 Welcome & Objectives
09:40-09:50 Remarks by PPA
09:50-10:00 Keynote address
10:00-10:30 Intr_oduction to chil.dhood.cancer
Childhood cancer in Pakistan
10:30-10:45 Most frequent cancers in children
10:45-11:15 How to assess the possibility of cancer
11.15-11:30 TEA BREAK
11:30-12:00 How to classify the possibility of cancer
12:00-12:30 How to manage the child with possible cancer
12:30-13:00 The child with a cancer diagnosis seen at the first level of care
13:00-14:00 LUNCH
14:00-14:30 Childhood Leukaemia
14:30-15:00 Childhood Brain Tumors
15:00-15:30 Lymphoma
15:30-15:45 TEA BREAK
15:45-16:15 Solid Tumors
16:15-16:30 Post Test
Concluding Remarks
16:30-17:00 Vote of Thanks

Certificates Distribution

Vi




The Pre and Post Test Questionnaire for TOT Workshop Paediatric Oncology

1. Each year, how many children are diagnosed with cancer world over?
a) 200,000
b) 400,000
c) 600,000
d) 800,000
e) 1000,000
2. Each year, how many children are diagnosed with cancer in Pakistan?
a) 5,000
b) 7,500
c) 20,000
d) 30,000
e) 40,000
3. Survival of childhood cancer in the developed countries is.
a) Less than 40%
b) Less than 50%
c) Less than 60%
d) More than 60%
e) More than 80%
4. The most common leukaemia of childhood is.
a) Acute lymphoblastic leukaemia
b) Acute myeloid leukaemia
c) Chronic lymphoblastic leukaemia
d) Chronic myeloid leukaemia
e) Juvenile Myelomonocytic Leukaemia
5. WHO Global Initiative for Childhood Cancer (GICC) aims to improve outcomes for
children with cancer around the world and achieve at least a survival of.
a) 60 % by 2030.
b) 70 % by 2030.
c) 80 % by 2030.
d) 90 % by 2030.
e) 100 % by 2030.
6. Features concerning for malignancy in Lymphadenopathy.
a) Localized adenopathy
b) Generalised adenopathy
c) Cervical and inguinal lymphadenopathy
d) Size<1lm
e) Tenderness
7. The appropriate management of fever in a child with cancer is.
a) Intravenous Antibiotic
b) Oral Antibiotic
c) Oral Paracetamol
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d) Cold Sponging
e) Reassurance of the family
8. The classic triad of tumour lysis syndrome in
a) hyperuricemia, hypophosphatemia, and hypercalcaemia.
b) hyperuricemia, hyperphosphatemia, and hypercalcaemia.
c) hyperuricemia, hypercalcaemia, and hyperkalaemia.
d) hyperuricemia, hyperphosphatemia, and hyperkalaemia.
e) hyperuricemia, hypocalcaemia, and hyperkalaemia.
9. The following is the good risk feature of acute lymphoblastic leukaemia.
a) Male gender
b) High white cell counts at presentation.
c) Age below one year and above 10 years
d) Pre-B ALL
e) Overt CNS leukaemia
10.T-ALL is most frequently associated with.
a) A superior outcome compared with those with Bprecursor cell ALL.
b) Low leukocyte counts at presentation.
c) Overt CNS leukaemia
d) Usually seen in girls
e) Younger age at diagnosis
11.Following is true regarding CNS directed therapy in ALL.
a) CNS therapy is required for CNS leukaemia only.
b) Cranial radiation is the method of choice in children.
¢) Intrathecal medication can result in longterm neurological complications.
d) Methotrexate is the most used intrathecal medication.
e) Vincristine can be used as intrathecal medicine.
12. Allopurinol is used most to manage what in acute leukaemia of childhood?
a) To induce remission
b) To maintain remission
c) To help alkalinize the urine.
d) To prevent vomiting from chemotherapy
e) To prevent hyperuricemia associated with tumor lysis syndrome.
13.Which is the most common brain tumour?
a) Astrocytoma
b) Brain stem glioma
c) Ependymoma
d) Craniopharyngioma
e) Medulloblastoma
14.What is the preferred treatment of lowgrade glioma (LGG)?
a) Grass total resection
b) Radiotherapy
c) Chemotherapy
d) Observation, as LGG can resolve with time.
e) High dose dexamethasone
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15.What are the bad prognostic factors of Hodgkin lymphoma.
a) Delay in starting treatment for more than one year,
b) Use of antituberculosis treatment,
c) Malnutrition,
d) Presence of B symptoms
e) All of the above

16.Common symptoms of NorHodgkin lymphoma include
a) Lymphadenopathy
b) Abdominal swelling /pain, constipation, or urinary retention
c) B Symptoms (Fever, Weight loss, Night sweats)
d) All of the above

17.The main stay of treatment of norHodgkin lymphoma is.
a) Surgery
b) Radiation therapy
c) Combination chemotherapy
d) Autologous bone marrow transplant
e) Surgery followed by chemotherapy.

18. Following is true about Wilms tumour (WT).
a) WT is the most common paediatric renal tumour.
b) Can be cured with surgery alone.
c) Can be cured with chemotherapy alone.
d) Typically found in children older than 10 years
e) Has a bad prognosis

19.The Most common MalignantAbdominal Mass in infants is
a" OOEEOOG6O 1 UI PETIT A
b) Neuroblastoma
c) Wilms Tumor
d) Hepatoblastoma
e) All of the above

20.The Horner syndrome is associated with which tumour.
a)" OOEEOOG6O 1 UI PETIT A
b) Hepatoblastoma

c) Neuroblastoma
d) Rhabdomyosarcoma

e) Wilms Tumor



Introduction Of the Training

GOAL AND OBJECTIVES

GOAL

To improveearly detection and referral of patients suffering frazhildhood cancerat Primary &
Secondary Healthcare Facilities in Pakistan

OBJECTIVES

9 To build capacity among primary healthcare service providers to recognise early signs and
symptoms of childhood cancers and appropriately refer relevant cases; and

1 To establish a referral network between PHC and paediatréologists at tertiary care
facilities to streamline learning opportunities and referral pathways.

LEVEL AND DURATION OF TRAINING

1 Training of Trainers (TOT) at Primary & Secondary Healthcare Facilities in Pakistan.
1 Stepdown training. Duration of training @neday.

FACILITATORS & PARTICIPANTS

9 Facilitators argraediatric oncologistand or FCP§ualifiedPaediatricians
1 Participants ard’aediatrician®f Primary and Secondary Healthcare Facilities in Pakistan

MATERIALS

Agenda

Flip Chart

File

Markers (Blue, Black and Red)
Multimedia

Laptop

Attendance sheet

Notebook/ blank papers

Ball point

Printed Manual

Pre and PostCourse Knowledge Check Questionnaire
Prints of Course evaluation Form

KEY SOURCES
Following sources have been followed in preparation of this module:
1 WHO Guidelines
9 Presentations
9 Early Diagnosis of Childhood Cancer. WashingtonrPREO, 2014
9 Other literatureg provided in footnotes at relevant places

=
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Instructions for facilitators

FAMILIARITY WITBOURSIMATERIAL

As a facilitator, you need to be very familiar with the material being taught. It is important that
facilitators and Master Trainers go through and develop and understanding of the course material,
its contents including the materials thereof referred iretmain content.

FACILITATIONECHNIQUES

As a facilitator and master traingt is your job to give explanations, do demonstrations, answer
guestions, talk with participants about, their answers to exercises, conduct role plays, lead group
discussions, organize and supervise practice sessions. The use of mix of techniquedwdria help
keeping the participants engaged.

SUPPORTINBARTICIPANTS

As a facilitator and/or lead trainer you are required to give participants any help they need to
successfully complete the course. This help may be required for understanding the group work,
compiling information, clarity of questions etc.

AVOIDFORMALLECTURES

You are not expected to teach the content of the course through formal lectures. (Nor is this a good
idea, even if this is the teaching method to which you are most accustork) the use of different
facilitation techniqguedeforehandand practice those during different sessions.

KEERALLPARTICIPANTISIVOLVED IISCUSSIONS

Be always available to the participantsrequently ask questions of participants to check their
understanding and to keep them actively thinking and participating. Questions that begin with "what,"
"why, " or "how" require more than just a few words to answer. Avoid questions that can be eetswe
with a simple "yes" or "no'as these tend to limit discussion and may not encourage active
participation.

To ensure active participation and encourage contributions from all participants, follow these
guidelines:
7 Give Participants Time to Respond:
After posing a question, allow a brief pause to give participants time to formulate their
thoughts and volunteer a response.
1 Avoid Answering Your Own Questions:
Refrain from immediately answering your own question if no one responds. Instead, consider
rephrasing the question to prompt engagement. However, avoid repetitive rephrasing as
some silence can be productive.
1 Acknowledge and Value Responses:
Acknowledge all participants' responses with a comment, a "thank you," or a nod. This
recognition fosters a sense of value and encourages continued participation.
1 Address Misunderstandings Diplomatically:
If you believe a participant has misunderstood the question or missed the point, diplomatically
ask for clarificationor invite other participants to share their perspectives. Avoid ridiculing or
ignoring contributions to maintain a supportive atmosphere.

Answer participant&juestionswillingly andencourage participants to ask questions when they have
them rather than to hold the questions until a later time.



Do not feel compelled to answer every question yourself. Depending on the situation, you may turn
the question back to the participant or invite other participants to respond. You may need to discuss
the question with the Course Director or another fdatbr before answering. Be prepared to say

don't know but I'll try to find out ".

Use names when you call on participants to speak, and when you give them credit or thanks. Use the
speaker's name when yaeferto a previous comment.

Always maintain eye contact with the participants so everyone feels included. Be careful not to always
look at the same participants. Looking at a participant for a few seconds will often prompt a reply,
even from a shy participant

KEEP THB=SSIONOCUSED ANDVELY
Keep your presentations lively:
1 Presentinformation conversationally rather than read it,
1 Speak clearly. Vary the pitch and speed of your voice.
1 Use examples from your own experience and ask participants for examples from their
experience.

Write key ideas on a flipchart as they are offered. (This is a good way to acknowledge responses. The
speaker will knowhat the suggestion has been heard and will appreciate having it recorded for the
entire group to see.)

When recording ideas on a flipchart, use the participant's own words if possible. If you nrstfee
paraphrase the idea and check it with the participant before writing it. You want to be sure the
participant fees you understood and recordethe idea accurately.

DO NOT TURN YOUR BACK TO THE GROUP FOR LONG PERIODS AS YOU WRITE
At the beginning of a discussion, write the main question on the flipchart. This will help participants
stay on the subject. When needed, walk to the flipchand point to the question.

Paraphrase and summarize frequently to keep participants focused. Ask participants for clarification
of statements as needed. Also, encourage other participants to ask a speaker to repeat othdarify
statement.

Restate the original question to the group to get them focused on the main issue again. If you feel
someone will resist getting back on track, first pause to get the group's attention, tell them they have
gone astray, and then restate the original question

Do not let several participants talk at once. When this occurs, stop the talkedsassign an order
for speaking. (For example, say "Let's hear Dr.iggmcomment first, then Diarhars, then Dr.
Ayesh& ") People usually will not interrupt if they know they will have a turn to talk.

Thank participants whose comments are brief and to the point.

Try to encourage quieter participants to talk. Ask to hear from a participant in the group who has not
spoken beforeor walk toward someone to focus attention on himer and make hirther feel hdshe
is being asked to talk.



MANAGE ANPROBLEMS

1 Some participants may talk too much.

9 Here are some suggestions on howhiandle an overly talkative participant:

1 Do not call on this person first after asking a question.

9 After a participant has gone on for some time say, "You have had an opportunity to express
your views. Let's hear what some of the other participants have to say on this point. " Then
rephrase the question and invite other participants to respond, or call on someone else
AYYSRAFGSt& o0& al@&Ay3das b5NB® {FYAYlIS &2dz KIR

1  When the participant pauses, break in quickly and ask to hear from another member of the
group or ask a question of the group, such as, "What do the rest of you think about this point?

1 Record the participant's main idea on the flipchart. Asshe continues to talk about the
idea, point to it on the flipchart and say, "Thank you, we have already covered your suggestion.
Then ask the group for another idea.

1 Do not ask the talkative participant any more questions. Ishe answers all the questions
directed to the group, ask for an answer from another individual specifically or from a specific
subgroup. (For example, ask, "Does anyone on this side of the table have an idea?")

HOW TO REINFOR&MREASSESS A WEAK PARTICIPANT

Try to identify participants who have difficulty understanding or speaking the course language. Speak
slowly and distinctly so you can be more easily understood and encouaadesupportthe
participans(zommunication efforts

Discuss with the Course Director/Organizer any language problems which seriously impair the ability
of a participant to understand the written material or the discussions. It may be possible to arrange
help for the participant.

Discuss disruptive participants with your-faeilitator or with the Course Director. (The Course
Director may be able to discuss matters privately with the disruptive individual.)

REINFORCBARTICIPANTS-FORTS

1 Appearing interested, say "That's a good question/suggestiéon
1 Reinforce participants who:
o Try hard
Ask for an explanation of a confusing point
Do a good job on an exercise
Participate ingroup discussions
Help other participants (without distracting them by talking at length about
irrelevantmatters).

(0)
(0)
(0)
(0)

INTERACTION WITH PARTICIPABEISAVIOUR

Compliment the participarston their correct answers, improvementsr progress.

Make sure thathere are no major obstacles to learning (such as too much noise or not enough light)
Planand ensure that all necessary supplies are obtained priogdoh day, so that they ameadily

availablein the classroom or training site when needed.

4



Monitor the progress of each participant throughout the course.
Show enthusiasm for the topics covered in the course and for the work that the participants are doing.

Be attentive to each participant's questions and needs. Encourage the participants to come to you at
any time with questions or comments. Be available during scheduled times.

Watch the participants as they work and offer individual help if you see a participant looking troubled,
staring into space, not engaging or busy with their mobile phones. These are clues that the participant
may need help.

Promote a friendly, cooperative relationship. Respond positively to questions (by saying, for example,
"Yes, | see what you mean," or "That is a good question”). Listen to the questions and try to address
the participant's concerns, rather than rapidly igiy the "correct”" answer.

During time scheduled for course activities, do not work on other projestsliscuss matters not
related to the course.

In discussions with participants, avoid using facial expressions or making comments that could cause
participants to feel embarrassed.

Avoid being too much of a showman. Enthusiasm (and keeping the participants awake) is great, but
learning is most important. Keep watching to ensure that participants understand the materials.
Difficult points may require you to slow down and work cargfullth individuals.

Do not be condescending. In other words, do not treat participants as if they are children. They are
adults.

Do not talk too much. Encourage the participants to talk.

Do not be shy, nervous, or worried about what to say. Following facilitator guidance will help you
remember what to say.



Session 1: Introduction and pretest

DURATION OEESSION
1 08:30¢9:45am

LEARNING TARGETS/OBJECTIVES
1 After completing this session participansll learn about the incidence afhildhood cancer
globally and in Pakistathe WHOGICQGIobal Initiative for Childhood Cancemnd QureAll
technicalframework.

PRE TEST
T 08:50¢9:00 am

KEY POINTS

WHAT ISHILDHOOANCER

9 Children are diagnosed with many different forms of cancer. Therelarmajor types of
cancerthat can affectvarious parts of the body includinge blood, bones, brain, muscles,
liver, kidney and eyes.Thesix index cancers of the WHO Global Initiative for Childhood
Cancerare Acute Lymphoblastic Leukaemi@ALL),l 2 RIA1 Ay Qa (HLy YdZKR N G Qa
Lymphoma(BL) Retinoblastoma(RB) LowGrade GliomgLGG), andlVilms Tumour(WT).

T Common adult cancers (Lung, breast, color) ate rarely seen in children

1 Of the estimated 400,000 children diagnosed with cancer each year, most live-iardw
middle-income countrieswhere access to treatment is frequently limiteduwraffordable.

1 Only about 2Q30% of those children survive, compared to more than 80% in-ihiggme
countries

Globally,acute lymphoblastic leukaemi&s the most common childhood cancer and is estimated to
account for 19% of total childhood cancer incidence, followedhbg-Hodgkin lymphoma(5%),
nephroblastoma(5%),Burkitt lymphoma(5%) andetinoblastoma(5%).

In many countries, cancer is the second leading cause of death in children over 1 year of age, exceeded
only by accidents. Annual incidence of all maligrntantoursis 12.45 per 100,000 children under 15
years.

In this regard, given the complexity of current therapies, children with cancer should be referred as

early as possible to facilities that have specialized human and technical resourcesyeardhey can

be treated by people trained ingadiatric reematology/ oncology. The purpose of this manual is to

KSt LI LINAYFNEB OFNB LISNE2YYStf ARSY(GAFe OKAftRNBY ¢
CHILDREN WITH CANCER A CHANCE FOR A CURE.

There is scarcity of data about the incidence and prevalence of childhood cancers in Pakistan.
Previously there were only two cancer registries located in Karachi and Lahore cities and recently (in
2015) a National Cancer Registry has been establishedkist®n Health Research Council (PHRC)
Islamabad,?. About 7000 to 7500 children get cancer every year in PaRiatah childhood cancer

! Pakistan Health Research Council. Cancer Registry (2018). Available at http://phrc.org.pk/cancer
registry.html (accessed on Z1B-2018).

2Yusuf A. (2013). Cancer Car®akistan. Jpn J Clin Oncol, 43(8x#7b. [PubMed] [Google Scholar]

3 DAWN News, Pakistan (2020). https://www.dawn.com/news/1464231 (accessed@naiR0).
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accounted for 10% of all reported cancers in 2017. benka (31%) and lymphomas (20%) are the
major childhood cancers as per Karachi cancer registry Pakistan. Punjab cancer registry data showed
that lymphomas (31%) are relatively higher in prevalence thanaemla (23%) With respect to
treatment, in Pakistan, almost half of children with cancer have no access to treatment whereas a
large number were unable to complete their treatment. While the survival rate in childhood cancers

is relatively high and approximately 808b the patients in western countries receive curative
treatment Pakistan has low cancer survival faté Pakistan, while no data is available, the trend
shows that only 20980% are cured, owing mainly to treatment delays and misdiaghosis

INEQUITIES IN OUTCOMES

ONLY aBour
80% wmicancer ~ 20%0 wirs cancer
wiL. SURVIVE wiLL SURVIVE

IN HIGH-INCOME COUNTRIES IN SOME LOW- AND MIDDLE-INCOME COUNTRIES

2222 2

CHILDHOOMANCER-YEARSJRVIVAL

Figure 6. Estimated childhood cancer 5-year net survival by country (2015-2019)

75-100%
50-75%
25-50%
0-25%

£

Not applicable

Source: Adapted from Ward et al. 2019 (26).

4 Cancer Registry Report. Shaukat Khanum Memorial Cancer Hospital and Research Center, Pakistan (2017).
http://shaukatkhanum.org.pk/wpcontent/uploads/2018/08/acr¥2017.pdf (accessed on ZB®-2018).

5 https://www.dawn.com/news/1464231

8 https://hospitals.aku.edu/pakistan/AboutUs/News/Pages/Childhe@ancerDay2022.aspx
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5-YEAR SURVIVAL RATE FOR CHILDHOOD CANCERBIIREDSEATES

Acute lymphoblastic leukaemia . 88.5%
Bone and joint 70.8%

Brain and CNS - 741%

CNS: central nervous system
Source: Noone et al. 2018 (27).

WHOGICC

The World HealtfOrganization\WHO Global Initiative for Childhood Canc&IC aims to improve
outcomes for children with cancer around the world.

The goal is to give all children with cantee best chance to survivep live full and abundant lives
and to live and die without suffering.

THE GOAL OF THE GLOBAL INITIATIVE
ISTO ACHIEVE AT LEASTA

1 MILLION
6 O CHILDREN WITH
CANCER CAN BE
¢ O NEXT DECADE
SURVIVAL '

AND TO REDUCE SUFFERING FOR ALL . .
CHILDREN WITH CANCER BY 2030.



QUREALLCHILDRENVITHCANCER

A QUREALLIS AN ACRONYM USED TO IDENTIFROUREKEY PILLARSDTHREE ENABLE®S THESLOBAL

INITIATIVE
CureAll Children with Cancer
4 Key . 5
Pillars: Centres of niversal Health egimens for e S
Excellence and Coverage Management Monitoring
Care Networks with benefit with with quality
with sufficient packages and context-appropriate assurance and
competent organizational guidance, essential  gpust information
workforce models for quality technologies & systems
services medicines

bl . . i ici
Advocacy everaged Financing Linked Policies/

Governance

Supporting Coherent Comprehensive Policies,
Access and Coverage of Services, and Quality Health Systems

Pillars

1 Centes of excellenc& care networkswith enough trained workers to deliver services

9 Universal health coveragéor comprehensive and essential quality services

1 Regimens and roadmaps for diagnosis and treatmemnhese tailored plans will aid delivery
of quality services through evidentased technologies and medicines

9 Evaluation and monitoring Robust information systems and research will ensure effective
implementation, quality assurance and constant improvement

Crosscutting enablers:

1 Advocacy Generates political will anddvances implementatian

1 Leveraged financingensures families do not suffer financial hardship, in line with universal
health coverage

9 Linked governanceOptimize coordination and accountability for collective impact

(= = § A

If the time between appearance of the first signs or symptoms and referral to an oncology centre for
confirmation of a cancer diagnosis is to be shortened, greater emphasis must be placed on enhancing
human resources, includinsndergraduate and graduate medical and nursing education, as well as
primary care staff trainingThis will enable them to effectively identify the early signs of canthe
purpose of this specific module is to contribute towards this goattferintegrated Management of
Childhodl Iliness (IMCI).




SX COMMONCANCERS FOR THOBALNITIATIVE

Hodgkin  Retinoblastoma
Lymphoma Connecting

Burkitt Commonin communities for Wilms
Lymphoma adolescents  early diagnosis Tumor
Common in Connecting
many multidisciplinary
Acute low-income services Low-Grade
Lymphoblastic ~ countries Glioma
Leukemia Connecting
Most common health
worldwide systems
Highly Represents Helps to advance
curable, with Prevalentin 50-60% of all comprehensive childhood
proven all countries childhood cancer services and
therapies cancers systems strengthening

TABLEL:DIFFERENCE BETWEBEDIATRIGBNDADULTCANCERS

Parameter Children Adult

Site Tissue Organ

Status at Diagnosis | 80% Disseminated Local or Regional

Early Detection Usuallyaccidental Improves with education and
screening

Screening Difficult Adequate

Response Most respond to Lower response to chemotherapy

chemotherapy
Prevention Unlikely 80% Preventable
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Session

2. Most Frequent Cancers in Children

SESSIONDURATION
1 09:45am-10:45 am(60 mins)

LEARNING TARGETS/OBJECTIVES

1 After completingthis sessionparticipantswill have learnedabout mostfrequent childhood
cancersandtheir common presenting signs and symptaoms

KEYPOIN

TS

Most frequent cancers in childhood by age groups are:
1 <5years

(0]
(0]
(0]
(0]
(0]

Leukeemia

Neuroblastoma

2 AT MunOui
Testiculatumours(yolk sac)
Retinoblastoma

1 5¢10 Years age

(0)
(0)
(0)
(0)
(0]

Leukaemia

Non¢cl 2RITAY QA [@YLK2YL
|l 2RATAYQa [@8YLK2YL!
Tumoursof the CNS

Soft tissue sarcoma

1 > 10 Years age

(0]

(0)
(0]
(0]
(0]

Leukaemia

Non¢l 2RITAYyQa [@8YLXK2YL!
|l 2RITAYQa [@8YLK2Y!
Tumoursof the CNS

Germ celtumours(ovarian, extragonadal GCT)

TABLE2: MOSTFREQUENTANCERS ISHILDRENBY AGE GROUP

Most Frequent Cancers

<5 years 5¢ 10 years > 10 years

Leukaemia Leukaemia Leukaemia

Neuroblastoma Nonl 2RI1T Ay Qa [ iNonl 2RIATAYQE [ ¢
Wilms tumour | 2RITAYyQa [&YIlI 2RATAYQa [ &Yl
Testiculatumours(yolk sac)  Tumoursof CNS Tumoursof CNS
Retinoblastoma Soft Tissue Sarcoma Germ CelTumours

(ovarian, extragonadal)
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Most Frequent Cancers in children

1. LEUKAEMIA

This is a group of malignant diseases that cause an uncontrolled increase of white blood cells in
bone marrow. It isthe most common cancer in childreand the cure rate is aroun®0%.
Symptoms are nonspecific, such as fatigue, loss of appetite, bone pain (often the only symptom),
and night sweats. The most frequent signs are-tpade fever lasting for days wreeks(average

of two or three weeks), pallor, petechiae, ecchymoses, signs of bleeding, hepatosplenomegaly,
lymphadenopathy and infiltration of oher organs (testis, central nervous system, or kidneys).
Weight loss is rare. Leagmia has a characteristitiad of fever, araemia, and bleeding
Definitive diagnosis is made by bone marrow aspiraéiodimmunophenotyping

2. TUMOURS OF THE CENTRAL NERVOUS SYSTEM

These are solid tumours of the cranial cavity; they are more frequent in early childhood, appearing
primarily from 5 to 10 years of age and declining after puberty.

Symptomsrange fromnonspecificto focal neurological symptoms, depending on thelzY 2 dzZNI2 &
location in the cranial cavitythe most frequent symptom feeadache which at first is generalized

and intermittent, increasing in intensity and frequency over time. Headache is usually
accompanied by nausea, vomiting, and visual or auditory disturbances, etc. The tclad st
symptoms isheadache, nausea, and vomitingecondary to intracranial hypertensioifhe
headache wakens the child at night and is more intense in the morning, improving during the day
with vertical position. Projectile vomiting sometimes occurs, not preceded by nausea.

Other symptoms may occur, such akered mental status personality changes, or sudden
changes in mood or behaviour (periods of irritability alternating with lethargy), which also tend to
lead to a notable decline in school performance. Convulsions may occur.

Another frequent symptom isvisual disturbances such as double vision, abnormal eye
movements, or decreased visual acuit9ptic nerve glioma may present withrqgressive
blindnessof one eye

Infants may displayrritability from increased intracranial pressure, anorexia, vomiting, weight
loss or poor weight gain, regression in development, increase in head circumference, or
separation of sutures. The anterior fontanelle may bulge or feel tense.

3. LYMPHOMAS

This group of diseases of the lymphatic system are fast growing and are callecsoiatdlogical
tumoursto differentiate them fromleukaemia They arehe third most common of child canceys
following leukaemia and brain tumours. Symptoms are nonspecific, such as fatigue and loss of
appetite, and, depending olocation, other varying symptoms due to the mass eff@ttoracic
lymphomas present as mediastinal masses with or without pleural effusion and may be
accompanied by difficult breathing and superior vena cava compresshmmominal lymphomas
present with abdominal distention, pain, and masses, usually in the lower right quadrant.

Lymphoma can also present in the skin, central nervous system, the face, bones, and other organs
as a lump in the affected area. Other signs include-goade fever, asemia, weight loss, and
drenching night sweatsl 2 R3 1 A Yy Q& Q #lidicdl Lgkefehtationis often asymptomatic
cervical or supraclavicular lymphadenopgath
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4. WILMSTUMOUR

This is a malignant neoplasm of the kidney cells, wbahaffect one or botlkidneys. It is the
most common kidney cancer in young children, with greatest frequency a@@mgl 3yearolds
It may be associated with congenital malformations.

The typical clinical manifestation ispalpable asymptomatic abdominal massvhich may be
detected by the parents or physician during routine examinatibmay be accompanied pain,
haematuria & hypertension Other less frequent signs includeaemia fever, and constipation

5. NEUROBLASTOMA

This is an extracranial malignant sdlighour of nerve tissue. It is most frequently located in the
adrenal glands, but may occur in any part of the body, such as the neck, thorax, or spinal cord. It
occurs most frequently before 5 years of age; on average at 2 years oNageoblastoma is
highly malignant It has usually already spread by the time it is diagnosed.

Tumaur can grow in any part of the nervous system. Symptoms depend on the mass effect of the
tumour in the affected region, which can be the head, neck, thorax, or paraspinal ooauatal.
Neuroblastoma most frequentiynetastasizedo bones, lymph nodes, bone marrandliver.

6. OSTEOSARCOMA ARIING SARCOMA

Osteosarcoma and Ewing sarcoma are the most common pribggrgtumours. These malignant
neoplasms are more frequent maleadolescents, or young adults, with incidence the greatest at
10 years of agel'he main clinical manifestations of these sarcomas are pain and enlargement of
the affected area and, as the disease progresses, functional limitation and even pathologic
fracture.

Osteosarcomasare most often foundat the sites of rapid growtht  metaphysis(e.g. femur,

tibia, and humerus)They can sometimes be found in the shoulder, upper arm, pelvis, and skull,
while Ewing sarcomaffects the diaphysis of long and flat boreexlis most often found in the
pelvis, thighs, ribs, and upper arms.

The main clinical manifestations of these sarcomagair andenlargement of the affected area

and, as the disease progresses, functidimaitation, and even pathologic fracturé painful limp

and enlargement of the affected area without a history of trauma is very significant, since almost
half of osteosarcomas are located around the kneéwing sarcoma is more likely to also cause
symptoms such as fatigue, fever, and weight loss.

Late diagnosis worsens the prognosis, which is directly related to the number and size of the
metastases. Survival is close to 70% if the cancer has not spread to other areas of the body.
Survival decreases to less than 30% if the cancer has spxearthally, there are no clinical
metastases at the time of diagnosis.

7. RETINOBLASTOMA

This malignant neoplasm originates in the primitive cells of the retina. It rafiks 8" among

child cancers, with its greatest incidence in children under 3 years ofltaigemore frequent in
developing countries; some studies have shown an association with viral infections such as
adenovirus and human papillomavirus.
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The most common sign lsukokoriad g KA GS S&8S 2NJ OF 1Qa S&Suv Ay 2y
the absence of the normal red reflex of the retina when illuminated with a light.

The second most common sigrstsabismus

Heterochromia(different colouredirises) sometimes occurs as the first sign of retinoblastoma.

Usually there im0 painunless there is an associated cause.

The most important prognostic factor for both vision and for survival or cure is the stage at which
treatment begins. Thus, early detection is crucial to reducing morbidity and mortality.
RHABDOMYOSARCOMA

This is a malignant sdfiissue neoplasm of skeletal muscle origin. It occurs in the first 10 years of
life. Its location varies greatly and is aggated: bladder and vagina, primarily in the first year of
life; trunk and limbs after the first year ofdi and head and neck at any age, more frequently in
the first 8 years of life.

The most frequent presentation is a painful or painlesass Clinical manifestations may vary
widely, dependingonthetumdNa f 20F GA2y® | YSOKIYyAOFft Yl aa S

It is aggressive, with rapid local growth, and directly invatseighbouringstructures. Its clinical
presentation will depend on the structures it affects.

GERM CELTUMOUR

This is &enign or malignanigerm cell neoplasm, which can grow in tirearies or testesor in
other sites such as the sacrococcygeal region, retroperitoneum, mediastinum, neck, and brain.

It ranks 7" or 8" as a cause of child cancer.

Occurrence peaks in two age groups: before the age of 4 years and after 15 yearsurduaié
of the ovary, over half are benign.

It presents with general clinical symptoms, such as fever, vomiting, weight loss, anorexia, and
weakness.

The most common symptom ofvarian GCTs chronic pain A mass may be felt that, if it is very
large, produces constipation, genitourinary disorders, and absence of menstruation.

The testicular GCT preserats a hard, slightly painful mass that does not transilluminate.
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Session 3: How to Assess the possibility of

Cancer

SESSIONDURATION
1045-11.15 am(30 mins)

LEARNING TARGETS/OBJECTIVES

1 After this sessionParticipantswill be able toidentify suspected cancer signs through
observation, questions related to the clinical history, and a complete physical examination.

KEY POINTS
Assessing the possibility of cancer typically involves a combination of medical history review, physical
examination, diagnostic tests, and imaging studies.
Here's a general overview:
1 Medical History Review
Gathering information about symptoms, risk factors, family history of cancer, and any previous
medical conditions or treatments.
1 Physical Examinatian
Conducting a thorough examination to look for any signs or symptoms that may indicate cancer, such
as lumps or masses, changes in skin color or texture, enlarged lymph nodes, or other abnormalities.
1 Diagnostic Tests
1 Screening
Retinoblastoma and neuroblastoma may be detected early through specific screening
methods for high -risk populations or through routine well -child check-ups.
1 Genetic Testing
1 Consultation with Specialists:
Depending on the suspected type of cancer and the results of initial assessments, further evaluation
by specialists such as oncologistaematologistssurgeons, or radiologists may be necessary.
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In EVERY case, you must ask the mother about the child’s problem, check for general danger signs in the child, and ask
whether the child has cough or difficult breathing, diarrhea, fever, or ear and throat problems. In EVERY case, you must
assess the child’s nutritional status, possibility of anemia, development, and vaccination status.

Then determine whether the child COULD HAVE CANCER

¥

ASK OBSERVE, FEEL, AND IDENTIFY:
Has the child had fever for Petechiae, bruises, or bleeding
more than 7 days and/or Severe palmar and/or conjunctival pallor

heavy sweating? Any eye abnormality:
Has the child recently had

—

a headache that has been
intensifying?

Does the headache waken the
child?

Is it accompanied by another
symptom, such as vomiting?

Leukokoria (white eye)

New strabismus

Aniridia (lack of iris)

Heterochromia (different colored eyes)
Hyphema (blood in the eye)

Proptosis (bulging eye)

Has the child had bene painin
the last month?
That interrupts the child’s
activities?

Swollen lymph nodes: Larger than 2.5 cm, hard, painless,
lasting =4 weeks

Focal neurological signs and symptoms, with sudden and/or
progressive onset:

That has been increasing?
Has the child shown changes,
such as loss of appetite,
weight loss, or fatigue, in the

Convulsion without fever or underlying neurological
disease

Unilateral weakness (of one limb or one side of the body)
Physical asymmetry (facial)

last 3 months?

Changes in consciousness or mental status (behavior
change, confusion)

Loss of balance when walking
Limping from pain
Difficulty speaking
Visual disturbances (blurred, double, sudden blindness)
Palpable abdominal mass
Hepatomegaly and/or splenomegaly
Enlargement of some area of the body (mass)

Remembethat you should think and look in order to find cancer.

Diagnosing cancer early makes the difference between &feeath.

No clinical test replaces a good clinical history and careful physical
examination.

EVERY TIME THE CHILD VISITS A HEALTH seiReitier for a well child visit, growth monitoring, or an
outpatient or emergency visit for any cause, in first, second, or third level facilibesshould assess

the possibility that the child may have some type of canc€his directive is carried out simply by
means of questions that are recorded in the clinical record and by classifying the nonspecific signs or
symptoms that may be found during a complete physical examination.

ASK HAS THE CHILD HAD FEVER BRIHEAVY SWEATING FOR MORE TBANS

Fever is usually caused by an infection, e cancers can manifest with feyesuch aseukaemia

lymphoma, histiocytosis, medulloblastoma, and Ewing sarcoma. Fever lasting several days or weeks,
without characteristics of viral illness and with no obvious source, should be studied. Cancer is one of
0KS RAFTFSNBYGAIET RAIFIByafiby24y BAKBEIATHREIOPIENBTFTORA
should be referred to a hospital for supplementary studies and to clarify the cause of the fever. In
gereral, fever in the child with cancer is usually associated with other symptoms such as bone pain,
weight loss, and pallor. Theiad of anaemia+ purpura + feveappears in twethirds ofleukaemia

cases and, if these are accompanied by hepatomegaly, splenomegaly, lymphadenopathy, and
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hyperleukocytosis, the diagnosis is highly probable. The neoplastic disease that most frequently
causes prolonged fever without significant findings on physical examination is lymphoma (especially
| 2R3AT Ay Qa f & Yhadpheral lymphadedodathy dr 8plenomegaly is also found during a
thorough physical examination. Another sign is heavy sweatlpgmphoma patients often leave the
sheets wet at night.

Usually the first step in studying fever of unknown origin, after ruling out infection, ¢®mplete
blood countand peripheral blood smear. If these tests are not available and there are significant signs
of cancer, referral of the child should not be delayed, it should be done immediately.

ASK HAS THE CHILD HAD A HEADACHE RECEXDEY THE HEADACHE AWAKEN THE?E)OHS THE HEADACHE
OCCUR AT A PARTICULAR TIME CFAREYTHERE OTHER SYMPTSMGH AS VOMITIRG

Headaches a frequent cancer symptom in children and adolescents. When pain awakens the child at
night or he has a headache when he wakes up, and he also has vomiting and papilledema, the first
diagnosis that must be investigated to rule out is intracranial higmsion secondary to braitmmour.
Braintumoursare manifested by continuous, persistent, and disabling headaches. These headaches
worsenwith coughing or abdominal straining, such as with defecation. Over time, the headaches
AYONBFAS Ay FTNBIjdzSyOe | y Rbeihgyaidseduiriiging dse of ahaldgeses.A y 3
When a headache is accompanied by other signs of intractaypairtension, such as vomiting, double
vision, strabismus, ataxia (uncoordinated gait), or some other neurological disturbance, there is a very
high probability ofa braintumour and referral of the child to a specializedntre should not be
delayed Keep in mind that brainumoursare most likely to occur in children aged 5 to 10 years, when
headaches of other etiologies are infrequent. Braeimoursare rarely accompanied by fever, which

is a symptom that accompanies headaches from infectious causes.

ASK DOES THE CHILD HAVE BONEZPAIN

Bone painis a frequent symptom in diagnosing bone cancer in the child. It is the initial symptom and
precedes a soffissue mass, with very intense pain that awakens the child at night. It is important to
distinguish between pain that is located in one bone and pain in several bBa@sin several bones
200dzNBE FNRY YSidladraira FyR KFra airAYAfl NI OKIFNI OGSN
SESNOA&S IyR a6l Ol LIAYyE FNRBY OFNNEBAY3I | aOKz22t
paediatricianor general practitioner. When ® K A £ RQ & , dircelthis iKtieNiistasymptom of

spinal cord compression, a complete physical exploration should be done, as well as laboratory and
imaging studies if available, to rule out this diagnosis. Since selgeothildren and adolescents

engage in sports andughhousing that produce tendon and muscle injuries, little attention is given

to claudication. Pain from bortemoursis unrelated to the intensity of a possible injury and does not
disappear over time, but, on the contrary, increases progressively. If the chitadig from painand

it is disabling and progressive, he should be studied to look for a mass or deformity in the large joints,
characteristic of osteosarcoma. Furthermore, since the enlargement that accompaniefunomars

occurs after a variable length of time, and tends to occur later, every child or adolescent with painful
claudication should be referred for study and to rule outimour diseaseBone (and joint) pairis

also one of the initial symptoms déukaemia especially acute lymphocytieukaemia occurring in

up to 40% of cases. This is an erratic, intermittent, and, at the beginning, poorly defined pain, that can

be confused with rheumatologic disease. For this reason, any bone pain of disproportionate intensity

to the history of injury or withat injury that lasts several days merits examination to rule out
neoplasm.
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ASK HAVE THERE BEEN CHANGES IN THE SIHIEDAS LOSS OF APPEMEESHT LOSSR FATIGUEN THE LAST
THREE MONTRS

Some nonspecific acute or subacute symptoms are associatedumitbursin children. These include
recent loss of appetite with no apparent cause, weight loss, and fatigue that lead the child to refrain
from usual activities. These symptoms are associated with some neoplasms, espmdiakynisand
lymphomas, and should be always investigated.

OBSERVE IF THE CHILD HAS ECCHYMOSES OR PEREIANNEESTATIONS OF BLEEDING

You should examine the child completely, without clothdzay attention to the skin. Usually, in
diseases that cause thrombocytopenia (low blood platelet count), characteristic lesions appear, such
as bruises or petechiae that are usually not related to trauma or are too large for minor trauma, as
well as manifetations of bleeding, such as epistaxis, gingival bleeding (bleeding of the gums),
gastrointestinal bleeding, or urogenital bleeding. If you observe any sign of bleeding, ask the mother
how long it as lasted. As mentioned earlier, purpura is one of the characteristic sigeskafemia
together with ecchymoses, evidence of mucous membrane bleeding, and petechiae that multiply and
become easily visible. Every case of purpura should be studied through laboratory tests. This means
that the first level of care will need to refer the chitat study.

OBSERVE WHETHER THE CHILD HAS SEVERE PALMAR OR CONJUNCTIVAL PALLOR
Anaemia as well as fever, is a sign of disease that merits investigation.
In children, the most frequent causes of anemia are:

9 Iron deficiency this type of anemia is more prevalent in poor populations and where health
care is substandard.
1 Infections
o Parasites, such as hookworm or whipworm, which can cause blood loss.
o0 Malaria, which rapidly destroys red blood cells.
I Oncologicalliseases, mainligukaemia

According to World Health Organization criteria, children aged 6 months to 6 years should be
diagnosed aanaemicwhen theirhaemoglobinevels are lower than 11 g/dl. One signasfaemiais

excessive skin pallor. To see if the childpalmarpalloz f 221 G G4KS ai{Ay 2F (KS
OKAfRQA LIfY 2Ly o6& 3INraLAy3a Ad 3ASyidte FNRY (K¢
cause pallor by blocking the blood supply. Comparectiieur2 ¥ G KS OKAf RQ&a LI fY GAl

and, to the extent possible, with the palms of other children. If the skin of the palm is very pale, the

child has severe palmar pallor. Another clinical test that can be used to getaemiais conjunctival

pallor, but in places where conjunctivitis is common, pallor is replaced by conjuniatipalaemia

Furthermore, palm examination is not traumatic for children, while examination of the conjunctiva

often makes them cry.

EXAMINE THE CHBDEYES TO SEE THERE ARE ANY ABNORMALITIES

LG A& SaaSyidalt G2 SEIFYAYyS (KS OKAtRQa Sé&sSa (2 f
GKAGAEGK NBFESEZ F &aAdy GKFEG LINByida GSyR G2 YSyi
Fd yA3IKUG I EleukokoBa whikhAid the prifitip@l external manifestation of retinoblastoma.
{2YSOGAYSax AG Aa y244 Slrae (2 RSGSOO GKAa aAridaly Rd
In this case, if the parents have mentioned thidour change in the pupil, the best tipn is to refer

the child for ophthalmological assessment. Until it is ruled out with certainty, leukokoria should be
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considered synonymous with retinoblastoma. Another eye disorder related to child cancer is aniridia,
a rare malformation in which there is only a vestigial iris. Children with this dysfunction have
photophobia and reduced vision. Sirexeiridia is associated with Wilms tumar, renal sonography is
recommended every three months, up to five years of age. Acquired strabismus, in turn, can be the
first sign of a braitumour. Retinoblastoma can cause strabismus when vision is lost in the eye where
the tumourislocated and is usually accompanied by leukokoria.

Other late changes that should be looked for dreterochromia (different colouredirises), and
proptosis (bulging eye).

Unilateral retinoblastoma,
leukokoria (white eye on
left), and normal red reflex
on right

Healthy eye Retinoblastoma

Bilateral retinoblastoma

LEUKOKORIA (WHITE EY
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FEEL THE NEQXKILLAEAND GROIN TO LOOK FOR LYMPHADENOPATHY

The human body has about 600 lymph nodes, which are from 2 to 10 mm in diameter and are in lymph
node stations. Generalized lymphadenopathy is a sign of systemic disease, usually a viral infection.
Enlargement of cervical nodes usually corresponds tormfiatory lymphadenopathy, of which 80%

have an infectious cause and 20% have other origins, inclahmgursand neoplasms. The malignant
causes of lymphadenopathy are:

1 Lymphoma

1 Leukaemia

1 Langerhans cell histiocytosis

1 Metastatic:Rhabdomyosarcoma)euroblastomaNasopharyngeaCarcinoma

Suspected signs of malignancy that suggest the need for thorough evaluation of lymphadenopathy:

9 Unilaterality (not required)

Size greater than 2.5 cm.

Absence of inflammatory characteristics (painless)

Hard and firm in consistency

Location posterior to or over the sternocleidomastoid or supraclavicular region
Progression or absence of regression over a-feeek period

Absence of oropharyngeal or cutaneous site of infection

1 Adhesion in deeper layers.

=A =4 =4 =4 -4 =9

TABLE3: FEATURES CONCERNING FOR MALIGNANGYANADENOPATHY

Less concerning findings Increased risk of malignancy

9 Localized adenopathy i Generalized adenopathy.
9 Cervical, inguinal, and axillary regions 9 Occipital, auricular, supraclavicular,
1 <212 cm (depending on location) mediastinal, epitrochlear goosterior
1 Erythema cervical nodes
1 Tender 1 2cm
T Warm 1 Firm and Matted
9 Fluctuant 1 Nontender
I Systemic symptoms

Over half of all malignant neck masses are lymphomas. Ninety percantzZoR3I {1 Ay Q& f & Y LIK ;
patients have cervical lymphadenopathy (usually unilateral), with packet formation by several closely
interrelated nodes. Innoh 2 RI1T Ay Qa feaYLK2YlFX G4KSNB I NRnddzi dz £ f ¢
they can appear on both sides of the neck, while in adeti&kaemiathey are numerous and often
widespread.
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T As a rule, every nodal mass suspected of malignancy showgdneined by skilled personnel
who will decide if biopsy heeds to be done and will select the node.

1 An excisional biopsyshould be done because fine needle aspiration cytology (FNAC) often is
inconclusive and delays the diagnosis.

Hodgkin Lymphoma presenting as Cervibahphadenopathy :

LOOK FOR ACUTE AMIR PROGRESSIVE FOCAL NEUROLOGICAL SIGNS

Acute neurologicalproblems are those that have been diagnosed recently or during the visit. The
neurological examination can detect weakness in one limb or in the limbs on one side of the body.
Asymmetries can be seen in the face, such as paralysis and deviation of theandweyes, which is

a manifestation of cranial nerve dysfunction due to the mass effect of difféuemburs. Changes can

also be seen in consciousness, mental statufetvaviour there may also be confusion, as well as
disorders of coordih i A2y > o6l f 1 yOST FtyR 3IAG oFGFEALO® ! O E
When it presents acutely or subacutely, the possibility of a btamour should be considered,
especially if accompanied by symptoms of intracranial hypertension, such as headache, vomiting,
diplopia, or strabismus. Specific focal findings, such as difficulty speaking (e.g., aphasia, dysphasia, or
dysarthria) or visual field efects (e.g., progressive or sudden onset of blurred vision, incomplete
vision, double vision, strabisus, or progressive blindness), can be related to more complex
neurological problems and the first differential diagnositmoursof the nervous system.
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FEEL THE ABDOMEN AND PELVIS TO LOOK FOR MASSES

The physical examination of a child, regardless of the reason for the visit, should always include a
careful examination of the abdomen. Numerawsnoursare asymptomatic in their first stages and
are only detected if a good physical assessment is done.

Malignant tumour massesare hard, with a firm consistency and, depending on the affected organ,

are inthe flank (renaltumours), in theright hypochondrium (livetumours), and in thenypogastrium

(bladderor ovariantumours). Neuroblastomad NB F2dzy R Ay GKS NBGNRLISNA (2
but usually cross the midline. dzNJ A ( G Q &(a Viergfastghovgingllymphoma)is inthe ileocecal

region and can be accompanied by peritoneal lymphadenopathy. Since any mass felt in the abdomen
should be considered malignant until proven otherwise, the physician who detects one should refer

the patient without delay to a specialized cemt Masses felt in the newborn are usually of benign

origin.

Wilms' fumor

Neuroblastoma

Location of selected
retroperitoneal

tumoursand masses.
Hydronephrosis

Pancrealic
pseudocys!

Multicystic, polycystic
(autosomal dominant or

00essive) renal disease
Lymphoma
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Right sided Wilms tumour

LOOK FEELAND IDENTIFY IF THERE IS A MASS OR ENLARGEMENT IN ANY RESBDDOF

Any enlargement of any organ or in any region of the bodjthout inflammatory characteristics is
suspicious for cancer and therefore should be investigated. In childralignant testicular
neoplasmsappear before the age of 5 years, while yolk gaoours the most frequent testicular

mass in early childhood, occur before the age of 2 years. In general, they all manifest as progressive,
slow, and painless enlargement, and have no inflammatory signs, increased consistency, and negative
transillumination.In masses in limbs, the two principal symptoms are pain (which can secondarily
produce functional disability) and enlargement. Pain can precede enlargement and is usually
progressive and persistent, without the inflammatory manifestations of infectiousadiss. Children

with neuroblastoma
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Session 4: How to classify the possibility of

Cancer

SESSION DURATION
11.30 am12.00 pm (30 mins)

LEARNING TARGETS/OBJECTIVES

9 After this sessiojparticipantswill be able tadentify suspected cancer and classify childhood
cancer
9 Diagnosis and treatmerdre not delayed for any child with cancer because of bureaucracy,
NBR GFLIS> 2N GKS KSFftGK GSFYyQa 101 2F 1y26f !

KEY POINTS

QLASSIFY
ClassifghroughcolourO2 RAy 3> (KS OKAf RQa KSIFftdK adlFddzaz |yR

o0 Urgent treatment and referral (red) ®
o Outpatient treatment and advice (yellow)
0 Advice on treatment and home care (green).

1 When a child has any suspected sign or symptom of cancer, the only procedure is to refer
the patient immediately to a specializedentre.

1 Without testing and even without certainty in the diagnosis. The reason is that any study to
confirm or rule out a diagnosis can take weeks or even months.

9 The classification of a child according to the probability that he or she has cancer is done using
traffic-light coloursto identify the severity of clinical symptoms.

f ' O0O2NRAY3 G2 GKS OKAfRQa aAdya FyR aévLiizvya:x
severity. WhenevelMCI classification tableare used, you should begin to look for signs or
symptoms from the top down; that is, first ruling out classifications of greater severity, which
are red. When you find a sign or symptom in the child, follow that row to the right, where you
will find the pocedure to follow. Once confirmed by the IMCI table, the child should be
classified in one of the following blogsossible cancer or very severe disease (red section),
some risk of cancer (yellow sectipnordoes not have cancer (green sectiofTjabled).

NOTE®NTHETHREBVCICLASSIFICATIONS

Red areadPossible cancer or very severe diseasay child coming to you because of some iliness
or for growth and development monitoring or immunization ahdving some of the signs or
symptoms included in the red area of the IMCI classification (see Tabkhd)|d be studied
immediately because the cause might be a neoplasm or another very severe difkasafesand

the most appropriate thing to do is timmediatelyrefer the child to a specialized center, which will
prevent wasting days or weelan laboratory testing and imaging that will probably need to be
repeated later

26 { 2YS NR agjAny2hiid hadihggam8 dfkhe signs or symptoms included in the
yellow area of the IMCI classification (see Table 4). Some of these clinical signs, such as loss of appetite
or weight, tiredness or fatigue, or significant night sweats, can be manifestations of many disorders
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including malignancynd infectious diseases, such as tuberculosis and HIV/At2Se children
should be referred for studies to identify the causes of those signs and to begin appropriate treatment

Anemiain children is usually secondary to iron deficiency, infections, or parasites, but it can also be
a manifestation of a neoplasm, suchlaskaemialf you prescribe iron to anghild, ithas to be for a
limited time. Schedule the child for an appointment every 14 days to give him more iron-and re
examine him: if thenaemiahas worsened clinically, refer immediately, and if #r@emiastill

persists clinically following one month of treatment with iron, studies need to be done, including a
completehemogram and peripheral blood smear.

Lymphadenopathywith inflammatory characteristics can have many causes, the main one being
infection, which means that the child with these signs should be treated and then followed up,
expecting improvement. Nevertheless, if lymphadenopathy persists or worsens or ghe ef
inflammation disappear but not the enlargement of the part of the body, the child should be referred,
because among the diagnoses that should be ruled out are neoplasms. Teach parents danger signs
requiring child to return immediately and ensure 4day followup appointment is made.

Greenareat 52 Sa y 20 Kie hifd h&lbeeOfabEH in the green area of the classification;
this means that for the time beinthe child does not have any sign or symptom suggestive of cancer.
Make sure growth and development monitoring and immunization are done, and teach the mother
preventive health measures, such as:

1 Maintaining a smokdree environment.

1 A healthy diet that includes fruits and vegetables, five times a day.

91 Decrease higifat foods, such as fried food, primarily if the child is overweight or obese.
1 Getregulaphysical activity.

This module aims to ensure that diagnosis and treatment is
delayed for any child with cancer because of bureaucracy,

~

GlF LSS 2N KS KSFfaOdK GSI

When a primary health care team committed to early diagno
we will reduce cancer deaths in our children to a minimum
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TABLEL : QLASSIFICATIOMBLE FORANCEHPROBABILITY ®HILDREN

Assess

One of the following signs:
1 Fever for over 7 daywith no apparent cause
1 Headache: persistent and progressive, and prima
nocturnal, that awakens the child or appeavien rising
in the morning and may be accompanied by vomiting
Bone pain that has increased progressively in the
Y2YyGK FyR RA&NHzZII & GKS O
Petechiae, bruises, and/or bleeding
Severe palmar or conjunctivphllor
Leukokoria(white eye)
Strabismughat has newly appeared
Aniridia (lack of iris)
Heterochromia(different colored eyes)
Hyphema(blood in the eye)
Proptosis(bulging eye)
NodeshH ®p OY
weeks
1 Acute and/or progressive focal neurological signs §
symptoms
o Convulsion without fever or underlying neurologid
disease
0 Unilateral weakness (of one limb or one side of t
body)
o Physical asymmetry (facial)
o Changes in consciousness or mental status (beha
change, confusion)
0 Loss of balancerhen walking
o Limping from pain
o Difficulty speaking
1 Visual disturbancegblurred, double, sudden blindness)
i Palpable abdominahass
1 Hepatomegalyand/or splenomegaly
1 Mass in some region of the body with no signs
inflammation

=

E R R R ]

AY RAIFYSGSNE

One of the following:

1 Loss ofappetite in the last 3 months

1 Weight lossin the last 3 months

1 Tirednessor fatigue in the last 3 months

1 Significant nighsweats with no apparent cause

1 Mild palmar or conjunctivaballor

1 Painfullymphadenopathy2 NJ f &G Ay 3 fn
in diameter, or not hard in consistency

1 Enlargement in any region of the body with signs
inflammation

Does not meet criteria for be classified in either of the ab
classifications

Classify

Treat

SEVERE
DISEASE

1 Refer urgently to a high complexity hospital with
pediatric hematology/oncology service; if not possib
refer to a pediatric hospital

i Stabilize the patient, and if necessary, beg
intravenous liquids, oxygen, and pairanagement.

1 If a brain tumor is suspected and therenisurological
deterioration, begin management ofintracranial
hypertension.

1 Speak with the parents: explain theeed for and
importance ofthe referral and its urgency

1 Resolve all administrative problems thatcur.

1 Communicate with the referral facility

1 Do a complete physical examination to look for a cal
for the signs found

TwSgASs GKS OKAtRQ& RASG

1 If there is weight loss, loss of appetite, or fatigue
tiredness, refer for pediatric consultation to beg
studies and to investigate possible TB, HIV

1 If there is mild palmar pallor, begin iron and followy
every 14 days. If it worsens, refer urgentlythére is no
improvement at onemonth followup visit, request
hemogram and blood smear to look foause of anemia
and to treat or refer as appropriate

1 Treat the cause of lymphadenopathy with antibiofifs
necessary and followp in 14 days; if there is n
improvement, refer

1 Treat with antibiotics any inflammatory process th
produces enlargement in a region of the body a
follow-up in 14 days; if there is no improvement, refe|

i Teach danger signs requiring child to retu
immediately

1 Ensureimmunization and growth and developmer
monitoring

1 Ensure immunization and growth and developme
monitoring.

1 Ensure a tobacctree environment

1 Recommend a healthy diet and regular physical activ
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Session 5: How to manage the child with

possible Cancer

SESSION DURATION
12.0012.30 (30 mins)

LEARNING TARGETS/OBJECTIVES

1 After this sessionparticipants canrefer a child withsuspected cancer immediately after
providing basic emergency treatment.

)l
KEY POINTS

HOW TO TREAT THE CHILD WITH POSSIBLE CANCER

1 This module is not meant to teach proper treatment for each of the types of catitarcan
affect children, but instead it focuses on the early diagnosis and proper referral of the child to
the appropriate health facility. Its purpose is to have the entire health care team, starting at
the first level of care, work to offer the childtiv cancer the best chances possible for survival.

1 Hence, the importance of understanding that, when there is a suspected possibility of cancer,
the child should be referred to@ntrethat specializes in its diagnosis. Although it is necessary
to refer the child immediately, it is important to do so under appropriate conditi®@mne
children will needto be stabilized before being sent to a specializeentre, as described
below.

OXYGEN

91 Every child classified with severe or very severe disease, with danger signs, with respiratory
problems, or symptoms of shock, and all those who required any resuscitation procedure,
should be referred with supplementary oxygen.

I How oxygen is administered depends on the availability of equipment, the adaptation of the
child to the method (mask or nasal cannula), and the required concentration of oxygen.

HEMODYNAMIC STABILITY

91 A child with signs of severe dehydration, or with hypovolemia of anadbgology, or shock
should be stabilized before referral.

9 Lack of a gediatric blood pressure monitor is no excuse for not doing a good assessment of
volume status. In this regard, it is necessary to know that some clinical signs are good
predictors of hypovolemia and low perfusion and of the need to improve volume.

1 These are the signs that indicate hypoperfusion:

o Capillary refill time >2 seconds

o Pale or mottled skin

0 Heart rate: tachycardia >180 beats per minute
0 Altered state of consciousness

{ Initial treatmentAy (1KS&aS OlF asSa O2yairaidta 2F NILAR TFfdz
or 0.9% normal saline solution at a volume ofi2/kg in 30 minutes or less if necessary

9 It is important to remember, however, that some children with cancer can have severe
anaemiawhich means that a rapid load of fluids can produce pulmooademain them. In
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these cases, as a result, fluids should be administered more slowly until the patient is
transfused if required

PAIN MANAGEMENT

If the child is in pain, treat before referring:

MILD PAIN

1 Paracetamol 120 mg/kg/dose every-4 hoursorally or IV

MILD OR MODERATE PAIN

1

Ibuprofen: 510 mg/kg/dose Single dose only

1 Tramadol 32 mg/Kg/dose every 6 hours orally
1 Note: NSAIDS are avoided as they can cause platelets dysfunction.

MANAGEMENT OF INTRACRANIAL HYPERTENSION

If a patient with a suspected brammmour is exhibiting neurological deterioration, you must begin
management of intracranial hypertension before referring, according to these steps:

il
il

1

Bed rest with head of bed elevatdd®°.

Administration of high doses of steroid3ral orintramuscular or intravenous dexamethasone
0.25 mg/kg/doseawice daily.

In case of convulsions, diazepam should be administered at a dose of 0.3 mg/kg/IV with a
maximum dose of 10 mg and a maximum of three doses; infusion should not exceed 1 mg/
min. Following administration of diazepam, phenytoin should be administerede@geaaf 10

15 mg/kg/IV.

Urgent implementation of these measures makes it possible to transfer the patient to the third
level of care

RECOMMENDATIONS IN CASE OF BLEEDING ANDASAHRRE

T

T
T

Transfuse only ifi KS OKAf RQa If theFcBild had a very loviRikmatacSt Nl
hemodynamic disturbances, packed red blood cells should be transfused at 10 aMokD;
blood transfusion in case of WBC count more than 100°4 10his is because of the risk of
hyperviscosity syndrome.

Transfuseplatelets in case of active bleeding or platelet counts less fitar 16/L.

Discuss any transfusion needs with a physician at the referral center prior to transfusing any
blood products.

RECORDING AND MONITORING

T

)l
)l

All children with serious classifications must be monitored to ensure detection of new
problems, signs, or symptoms and to keep them stable.

Monitoring does not necessarily require expensive equipment

The best monitoring is that done by health workers, when they make sure to observe the signs
of children with serious classifications, such as heart rate, respiration rate, capillary refill time,
difficult breathing, dehydration, and presence and quantifydiuresis, every 15 minutes or

as appropriate based on clinical status until the child arrives at the destination hospital.
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1 This means that the health worker must accompany the child in the ambulance on the way to

the hospital to monitor him throughout the trip.

INFORMING PARENTS

It is crucial to keep the parents informedemember that they are very worried because their child
has a serious problem. Listen to all their fears and try to clear up their doubts:

1
1

Explain to the parentshe need for referring the child to the hospital and obtain their consent.
Calm the parents and reassure thetnat the hospital where you are referring the child has
the specialized medical teafeverything necessary to properly diagnose and ttbatchild.
Explain to themwhat will happen in the hospital and how that will help their child.

Ask questions and make suggestions about who could help at home while they are with their
other child at the hospital.

You may not be able to help the parents solve all their problems but is important to do
everything you can to help sbey feel supported

Remember that if you do not refer the child immediately, his chances of survival can decrease
and his prognosis could change completely.

STEPS FOR REFERRING THE CHILD

Write areferral note for the parents to give to the facility where the child will be transferred. Tell them
to give it to the health workers in the hospital. Write:

1

=A =4 =4 -4 4

T

The name and age of the child.

The date and time of referral.

5SAONRLIIAZY 2F (KS OKAfRQa LINRPOfSYad

The reason for referral (symptoms and signs leading to severe classification).

Treatment that you have given, including time and dosage of drugs.

Any other information that the hospital needs to know in order to care for the child, such as
earlier treatment of the iliness.

Your name and the name of your clinic.

Remember that you shouldommunicate with the referral facilityand provide information on the
child you are referring. Most likely, they will tell you some things that you can do in the meantime,
they will be expecting the child, they will facilitate admittance to the hospital, and they will help with
any needed papavork.

HOW TO TREAT THE CHILD CLASSIFIED YMER SK OKCANCER

T
T

Children with this classification have clinical signs shared by many disedsekng cancer.

Snce cancer perhaps produces these signs at a much lower percentage than other diseases,
children should be treated based on the most frequaatiology.

The most important thing is téollow up on the child Following up will make it possible to
observe the course of the illness and response to treatment and will also help to know
precisely when other possible pathologies should be investigated.

Weight loss, loss of appetite, and fatigue and tiredness of recent oreet be caused by
many diseases, among them infections such as tuberculosis and HIV, nutritional or
gastrointestinal system problems, and rheumatologic diseases.

Tumourscan also be associated with these symptoms, but usually the acute presentation of
many of them means that they are not classical symptoms, as in many a@rtheurs of

29



adults. However, every child with these symptoms should be assessed and if no improvement

is seen at the followup appointment and they persist, or if they are associated with any of

GKS a8YLizyYa RSAONAROSR Ay GKS shald beirdfeirédS OF y O
immediately.

1 Anaemiais often produced by many diseases, although the most frequent is iron deficiency
due to inadequate diet. Even though it is one of the cardinal symptoms détikaemiatriad,
anaemiaalone, without other symptoms such as purpura, should be considered to have
anotheraetiologyand should primarily be treated with iron.

1 Nevertheless, if at the onmonth followup, there is no clinical improvement, l@ood
complete pictureand peripheral blood smear should be done to study the caussmaémia
and the absence of response to treatment with iron.

1 Cancer will be the cause in a minority of children, and this will be evident fronblibed
complete picture and the patient will be referred to complete the study and begin
management.

1 Lymphadenopathywith enlargement that has infectious inflammatory characteristics and
does notmeet the criteria to be considered malignasitould be treated with an antibiotic

1 If no improvement is seen at the folleup visit, or if lymphadenopathy persists after
treatment for infection, the child should be referrddr the diagnostic workup that may
include lymph node biopsy.

1 These children should be scheduled for folop visits every 14 days until there is
improvement in the sign or until a cause is found that better explains the symptoms and the
corresponding management is begun.

1 Parents should be taught danger signsquiring the child to return immediately and should
continue with growth and development monitoring, immunization, and home care.

9 The child with enlargement from an inflammatory or infecti@etiologyin any part of the
body should be treated as appropriate and followeol

9 If the enlargement persists after a monthor immediately, if it worsens the child should be
referred to a specializedentre.

9 In this group,proper counsellingof the parents is of the utmost importangeso they can
detect danger signs and know when to return immediately.

HOW TO TREAT THE CHILD CLASBS(EBES NOT HAVE CANEER

Fortunately, at the time of the visit, these children do not have any sign or symptom that justifies

Of FaaAaFeAyd GKSY 6A0GK LR A&aA avithhedd IpafiddtS, Mde usBaNJ & NA &
assessment, management, and recommendations procedure in the IMCI handbook should be
continued, along with providing preventive recommendations and promoting healthy lifestyles.
Therefore, itis importantto ensure thatth&dt f RQ& A YYdzy Al I GA2ya | NB O2 YLX
up to date, along with growth and development monitoring.

COUNSHING THE CHIPPARENTS OR CARETAKER

The child with cancer requires treatment and follayvat a specializecentrethat provides integrated
patient management and has a multidisciplinary team that includes psychological support for the child
and his family. Often, you know the child and fasimily becauséhe child is a regular patient of the
clinic,and the parents trust you. This relationship makes you a person who can support the family and
can collaborate with the specializegntrein counsding the parents. In this regard, you can gilre
parents or caretaker the following key advice, among other things:

1 Cancer is a curabldisease if the child is given proper treatment.
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1 They shouldtrictly comply with the treatment recommendely the oncology team.

1 Alternative treatments and special diets have not been demonstrated to cure caritérese
things are not harmful and the family relies on them and uses them without stopping or
changing the underlying management protocol, they can continue them. It is crucial to not
stop treatment with false expectations of a cure.

1 Abandonment is one of the major causes of treatment failuéou should help the family
complete the treatment regimen and followp prescribed by the specializedntre,

1 Reinforce danger signs and remind parents that they should seek immediate attention if the
child shows any change or associated symptom.

1 The specialiswill giverecommendtions on wherthe childcanreturn to school based on the
treatment protocol and degree of immunosuppression

TEACH DANGER SIGNS THAT REQUIRE IMMEDTART ION

You should teach parents danger signs that mean they must bring the child to the clinic to receive
additional care. If parents know the danger signs and return in time, the child will receiveqthieed
care.Use words that the parents understand and remember that you should teach a limited number
of signs so the mother can easily remember theimstead of trying to teach every sign a disease may
have. Explain to the mother that she should seek immediate care if the child with cancer:

Has a fever.

Vomits everything.

Cannot drink liquids.

Has manifestations of bleeding.
Has breathinglifficulty.

Is very pale.

91 Does not look well or is worsening

=) =) =) = =M

FOLLOWUP VISIT

tKS OKAfR OflAaaAFTASR 6AGK dazy$8pwshialdddyFto el y OSNE
reassessed. When he does, assess as follows:

Ask whether the child has any new problems:

1 If the mother says yes, you should assess the child as though it were an initial visit.

1 If the mother says no, ask: Has the child improved or gotten worse?

9 If the child had loss of appetite, weight loss, or fatigue, you referred him paeiatric
consultation for study of a disease such as tuberculosis or HIV/AIDS. Ask whether he went to
the hospital for the studies, what laboratory tests were done, and what they were told. Ask
what you can do to help.

9 If you prescribed iron, ask the mother whether she is administering it. Observe the pallor;
does it look better?

1 Ifthe child had lymphadenopathy in a region of the body, with signs of inflammation, see how
it is: Is it better? Has the inflammation disappeared? Has the mass or adenopathy grown?
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In this followup visit with the child:

9 The child may be better, in which case continue with usual visits or an additional follow
up visit in 14 daysf necessarybecause of the underlying disease.

1 The child may be the same, in which case it is best to refer to the outpatient clinic for
testing.

T ¢KS OKAfR YIe& 0SS ¢2NRERST 2NJ a2YS$S ardy 27F alL
appeared, in which case he should be immediately referred a speciakreck.
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Session 6: The child with a Cancer diagnosis

seen Iin the first level of care

SESSION DURATION
12.30 pm-13.00 pm (30 mins)

LEARNING TARGETS/OBJECTIVES

9 After this sessionparticipantwill learn how to manage the oncology patient if patient arrive at
first level of care instead specializedematologyoncology service

KEY POINTS

As mentioned earlier, the child with cancer will receive integrated management in a specialized
haematologyoncology service. However, at times the child will be taken to an emergency or urgent
care service because the mother thinks the child has a different disease or because it is difficult to
reach the specializeckntret and the first level of care is clogepr for several other reasons.

Complications in children with cancer are alwagmergenciebecausdhey have the potential to be
fatal and require immediate assessment and treatment. They can also affect different organs or
systems, thus worsening the initial prognosis.

FEVERN PATIENTS ON CHEMOTHERAPY

1 Oncology patients are particularly susceptible to potentially severe infectionsdépends
on different risk factors, which include
o Impairment of the barrier function of the skin and mucous membranes (e.g., mucositis
or venipuncture)
0 Malnutrition
0 Impaired immunity.
o The principal risk factor is neutropenia (reduction in the number of neutrophils).

9 Although infections are a frequent complication in these children, there are other causes of

fever to keep in mind, such as
o The administration of certaichemotherapy agents
o Transfusions
o Allergic reactions, or from th&umour processtself.

1 Some 60% of neutropenic patients who develop febrile syndrome have an infection and up to
20% of those whaose neutrophil count is under 500 Haaeteraemia

9 Fever in a cancer patient requires a very meticulous, complete physical examination to look
for a focus of infection, which can be difficult to find especially in the neutropenic patient.

1 A complete hemogram and microbiological cultures should be requested.

1 Furthermore, always remember that a febrile neutropenic child without evident cause
requires treatment with avide-spectrum antibioticuntil culture results are available or the
cause of the fever is found.

f Most infections are caused tpacteriaA Yy G KS LI G A Sy ( Q& grénmpgsitvet 2 NI X
cocciin relatiomr mainlyr to catheters, andgramnegative bacillithat are responsible for
potentially more serious infections.

1 Invasive fungal infectionshould also be considered, especially in patients with neutropenia
on prolonged treatment with widespectrum antibiotics or prolonged treatment with
corticosteroidsor other immunosuppressive drugs.
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1 Every child with leudemia or cancer who ien treatment and who goes to the emergency
service with a higfevero x M n M C 2 NJ X M 1 1 @ ra@hdsd naufrdplyil Bourft l2sNJ |y K 2
than 500, should be hospitalized immediately onaairinatology/oncology service.

1 Patients withfebrile neutropeniawho do not urgently receive antibiotics are at risksepsis
which can rapidly become complicated wgbptic shockwhich has very highortality.

The antibiotics forfebrile neutropeniashould covemgramnegative bacterial infections, because of
the fulminant nature of the infection and its high mortalifiheinitial empirical therapy is as follows:

1 Monotherapy: cefepime, imipenem, meropenem.

1 Combination therapy aminoglycoside (amikacin, gentamicin) + antipseudomonal penicillin
(ticarcillin, piperacillin, piperacillin+ tazobactam) or + cefepime or + ceftazidime or
carbapenem (imipenem or meropenem).

TUMOURLYSIS SYNDROME

Tumourlysis refers to significant destruction tfmour cells, which can occur spontaneously when

tumoursare very large, or, iteukaemiawith hyperleukocytosis, when administering chemotherapy

to destroy malignant cellsTumour lysis can lead to life threatening metabolic changes (e.g.,
hyperkalbemia, hypocal@emia, hyperphosphatemiahyperuricemig, from renal failure, arrhythmia,

or cardiac arrest.

The classicdtiad is hyperuricemia, hyperphosphatemia, ankyperkabemia.

1 Hyperuricemia This is produced by increased nucleic acid degradation secondamnéur
cell destruction. Uric acid precipitates in the renal medulla, distal and collecting tubule, where
urinary concentration and acidity is greater.

1 Hyperkalaemia Potassium accumulates frommour cell destruction

1 Hyperphosphatemia Lymphoblasts contain four times more phosphates than normal
lymphocytes. Withtumour cell destruction, phosphorus is elevated. When ttecium:
phosphorus ratio is greater than 60, the calcium phosphate precipitates in the
microvasculature, producing hypocadenia, metabolic acidosis, and acute renal failure.

9 Acute renal failure Oliguia before the beginning of treatment accompanied by calcium
phosphate precipitatiofiavoursdevelopment of acute renal failure. It is manifested by cardiac
disturbances; neuromuscular symptoms, suctpagesthesiaweakness, and hyporeflexia;
and respiratory failure frorhyperkabemia Hypocal@emiais manifested by abdominal pain,
fine tremor, muscular fibrillation, tetany, convulsions, and impaired consciousness.

Prevention oftumour lysis syndromeshould focus on three basic aspects:

1 Hyperhydration 3,000 to 4,000 ml/rfiday with Dextrose 4.3% and Sodium Chloride 0.18%
ensure urinary volume >3 mL/kgénd urinaryspecific gravity4,01Q

1 Reduction of uric acid witallopurinol at 10 mg/ kg/day or 300 mg/fday divided into 3
doses.
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SUPERIOR VENA CAVA SYNDROME

9 This syndrome results from obstruction of blood flow in the superior vena cava, obstructing
venous return from the head and neck. When compression of the windpipe also occurs, it is called
upper mediastinal syndrome.

f Its most frequentaetiology is malignant neoplasm, suchasror2 R3 {1 Ay Qa f @Y LIK2Yl =
lymphoma, and Tell type acute lymphoblastieukaemia There can also be obstruction from
thrombi in any patient with a central venous catheter.

1 Clinical symptomscan be acute or subacute, with profuse perspiration, facial plethora with
cyanosis and upper limiedema jugular distension, and superficial collateral thoracic circulation.

If there is compression of the windpipe, there will be symptoms of airway obstruction: cough,
dyspnoeaorthopnoea and stridor.

1 Managementincludesairway maintenance, elevation of the head of the bed, oxydediuretics
with caution, and immediate referral to the specializehtrewhere this is being treated.
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Session. 7: Childhood Leukamia

SESSIONDURATION
T 14:00- 14:30 pm(30 mins)

LEARNING TARGETS/OBJECTIVES

1 After this sessionParticipantswill be able toidentify childhoodleukaemia its signs and
symptomsthrough observationthe clinical history, and a complete physical examination.

KEYPOINTS

To understandeukaemia participants should first have knowledge of hematopoietic cells and their
phases.

WHATISLEUKAEMIA?
A malignant diseasis characterized by

1. Unregulated proliferation of one cell type
a. It may involve any of the cdlhes or a stem cell common to several cell lines.
2. Differentiation blocked at an earlstage.
a. Clonal expansion and arrest at a specific stage of normal myeloid or lymphoid
haematopoiesis.
b. 97% of all childhood leakemia and consist of the following types:
i. Acute lymphoblastic leldemia (ALL) 75%:
ii. Acute myeloblastic ledemia (AMLY 20%.
iii. Acute undifferentiated leuemiar 0.5%.
iv. Acute mixedineage leukemia.
c. Chronic Myeloid Lewemia constitute 3% of all childhood leagmia and consists of
i. CML: Philadelphia chromosonpesitive myeloid leuéemia.
ii. JMML: Juvenile myelomonocytic leghknia.

BEPIDEMIOLOGY ANRSKFACTORS
F cnnn OFasa 2F ![[ INB RAFIY2EA8R AY ' { Fyydzdffe

Half the cases occur in children and teenagers

ALL is the most common cancer amagdren.

The most frequent cause of death from cancer before 20 years of age.

30 cases/million in < 20 years of age, with the peak incidence occurring at 3 to 5 years of age.
Incidence in Pakistah

o Papulation; 247,653,551

0 0-14 years: 34.81%: 86maillion; ALL cases= 2586

0 1524 years: 21.31%: 43.0 million; ALL cases=1290

o 3876 new cases/Year

= =4 =4 -4 =4

ETIOLOGY ANBATHOPHYSIOLOGY

1 No single causative agent
1 the exact cause is frequently not known, but predisposing factors are known:

7 https://www.cia.gov/library/publications/theworld-factbook/geos/pk.html
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9 Increased inherited predispositido developleukaemia.
o ldentical twinsg If one twin develops leukaemia during the first 5 years of life the risk
of the second twin developing leukaemi&2i3%.
o Incidence of leukaemia in siblings of leukaemia patient is 4 times > that of the general
population.

(HROMOSOMAL ABNORMALITIES

1 Down syndrome

o 1in95, <0 Yrs of age
1 Bloomsyndrome.

o 1lin8, <30 Yrs of age
1 Fanconianaemia

o 1in12,<16 Yrs of age

GENETICALLY DETERMINED CONDIOIT#)SIDENQE

1 Congenital agammaglobulinemia

ShwachmagDiamond syndrome

Ataxiatelangiectasia

LigFraumeni syndrome (germ line p53 mutatiathe familial syndrome of multiple cancers
Neurofibromatosis

Diamond;Blackfan anemia

1 Kostmann disease

=A =4 =4 =4 4

CHRONIC MARROW DYSFUNCTUIQBNCIDENQE

1 Myeloproliferative diseases

1 Myelodysplastic syndromes

1 Aplastic anemia, or

9 Paroxsymal nocturnal hemoglobinuria (PNH).

ENVIRONMENTAL FACTORS

9 Exposure to ionizing radiation
1 Exposure to mutagenic chemicals and drugs
9 Viral infections

QLASSIFICATION
The childhood leukaemias can be classified

1 Myeloid/ Lymphoid/ Mixed or Biphenotypic
9 Acute or chronic.
o0 Acute leukemia: characterized by clonal expansion of immature hematopoietic or
lymphoid precursors (ALL/AML),
o Chronic leukemizharacterized by the expansion ofature marrow elements
(CML/CLL)
1 Congenital leukemia
0 Leukaemias diagnosed within tfiest 4 weeksof life.
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TABLE:COMPARISOBFACUTE: CHRONICEUKEMIA

Feature Acute Chronic

Age All ages Usually adults

Clinical Onset Sudden Insidious

Course (untreated) 6 months or less 2 to 8years

Leukemic Cells Immature >30 % blasts More mature cells
Anemia Prominent Mild

Thrombocytopenia Prominent Mild

WBC Count Variable Increased
Lymphadenopathy Mild Present, often prominent
Splenomegaly Mild Present, often prominent

QLINICAIMANIFESTATIONS

1 Leukaemigroliferation, accumulation, and invasioof normal tissues, includirte liver, spleen,
lymph nodes, CNS, and skin
9 Short course of symptoms-@lweeks)

Symptoms due to:
MARROW FAILURE

1 Anaemias manifested aPallor, fatigue, letharggnd palpitation.
1 Thrombocytopenideads to esy bruising, bleeding
9 Leukopeniaesults in &ver, infection

LEUKOSTASIsauseshyperviscosity syndromenanifesting as déadache confusion and respratory
distress

TISSUE INFILTRATION

1 Hepatomegaly/Splenomegaly
Lymphadenopathy

CNS involvement

Gum hypertrophy

Other organs: Skin, testis, any organ
1 Bone/joint pain

= =4 =4 4

CONSTITUTIONAL SYMPTOMS

1 Fever

1 Weight loss
1 Night sweats
1 Anorexia

GRANULOCYT®ARCOMA CHLOROMA

9 Localized mass of primitive myeloid cells that infiltrate extramedullary sites
1 Involvement of every organ system has been reported
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RetrobulbarMass: Granulocytic Sarcoma
*Picture with permission of the family

Prescription 8 54 )
CLihiehL HAEMB ToloGIST qa
ConSULTATION

Fifuas g & sy (Soubt)
U CA  + speed ook dusip 4 Fot 54

GranulocyticSarcomaof the left Orbit

Same patient after first course of
chemotherapy
*Picture with permission of the family

Clinical Manifestations

T ¥

Wi o N

OCCULARNVOLVEMEN(FHYPOPION

GUM HYPERTROPHY
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T

CN3EUKAEMIAFACIAINERVEPALSY

Renal Involvement
Gastrointestinal Involvement
Bone and Joint Involvement
Skin Involvement

Cardiac Involvement

Lung Involvement

INVESTIGATIONS

BLOOD COUNT

)l
)l
T

Anaemianormochromic, hormocytic)
Thrombocytopenia
Variable WBC count
0 Thedegree of peripheral blood involvement determines classification:
0 Leukemicg increased WBCs due to blasts
0 Sub leukemig; blasts without increased WBCs
o Aleukemicc decreased WBCs with no blasts
Blood morphology:
0 Presence of blast cells

o

[~

oO

Blood with leukemia

Normal human blood

O(
eVa Coo0na0¢
000 900 ¢
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Blood Chemistry(U&Es, LFTs, Uric acid, Phosphate, Calcium)
Coagulation profile

CXRMediastinal lymphadenopathyl cell ALL

Cardiac functionEcho, ECG

Infectious disease profile

CSEXAMINATION

Identification of blast cells on cytocentrifuge examination.
TdT stain for suspicious cells.
CNS3 status is also given to patients withical or radiological evidence of CN&ikaemia
irrespective of CSF findings e.g. cranial nerve palsies, or other neurological symptoms.
Identification of blast cells on cytocentrifuge examination

o CNS 1: <5 WBCs/mmo blasts on cytocentrifuge slide.

o CNS 2: <5 WBCs/miyrblasts on cytocentrifuge slide.

o CNS 3: >5 WBCs/mirblasts on cytocentrifuge slide.

0 TdT stain for suspicious cells.

o Traumaticpuncture

IMMUNOPHENOTYPING

=A =4 =4 -8 A

An importantdiagnostic toolfor leukaemia & lymphoma.

Define cell lineageas myeloid or lymphoid.

Identify stage of differentiationsuch asearly precursor cells versus mature cell types
Determinesubtypes of AML

Classify lymphoid disorderas B cell, T cell or NK cell lineage.

TABLES:ALL(ACUTEYPHOBLASTLIEUKEMIAGLASSIFICATION

Immunophenotype Frequency

B- Precursor ALL 80 %
Pro-B ALL 3-4%
Early PreB ALL 60-70%
PreB ALL 20-30%
T Cell ALL 15¢20 %

Mature B cell ALL
Clinicallyindistinguishable from disseminated
Burkitt lyphoma

Treated as NHL

T-CELIALLcomprises 0fl5% to 20%f childhood ALBnd nore frequently associated with

9 Older age at diagnosis

9 Higher presenting leukocyte counts

1 Bulky extramedullary diseasmanifesting asymphadenopathy anterior mediastinal
mass hepatosplenomegaly

1 Overt CN$&ukaemia

1 Aninferior outcome compared with those withgecursor cell ALL,
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Mediastinal Lymphadenopathy withALL After one week of treatment

CYTOGENETICS

1 Used for diagnosis & prognosis of hematologic malignancies.

1 Muchleukaemiaare characterized by specific chromosomal abnormalities, including specific
translocations.

Better prognosis

1 Normalkaryotype

91 Hyper diploidy

Poor prognosis

T t(8 14)

T t(411)

Very poor prognosis

1 t(9; 22); BCR/ABL (+)

CENETICS @HILDHOOBCUTHEYMPHOBLASTI®MPHOMA

Translocation Fusion Incidence Cure rates
t(12;21) TEL-AML1 25% 90%
t(1;19) EZ2A-PBX1 5-6% 75%
t(4;11) MLL-AF4 2-5% 35%
t(9;22) BCR-ABL 3-5% <30%

(70 % ) with TKI's

AML-ASSOCIATED CHROMOSOMAL ABNORMALITIES

Abnormality Fusion FAB Incidence
t(8;21) AMLI-ETO M2 15%
inv (16) CBFfB-MYH11 M4Eo 8-12%
t(15;17) PML-RARx M3 8-10%
t(9;11) MLL-AF9 M4,M5 7%
t(11;19) MLL-ELL M4, M5 1%
t(1;22) Unknown M7 1%
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DIFFERENTIANAGNOSIS

1 Juvenile Rheumatoid Arthritis

0 caution to use steroids / oral methotrexate before completely rulingleukaemia

1 Mycobacterial infections (TB & nerB)
9 Infectious mononucleosis
1 Aplastic anemia
9 Idiopathic thrombocytopenic purpura
1 Neuroblastoma
DIFFERENTIAL DIAGNOSIS OF AGUKAEMIACASE HISTORIES
(asel
1 7 years girl
1 H/O
o Fever off and on noY2yik
0 Leg pains.
118 A7 onee L. e
A%i_—gte&m-gmz_ﬂﬁ_mm,mmi_———mw———- _L:_S_’I_ RFSU‘ l
_— i/ VBC Count 55 X107
I f ~ )| FBC Com 295 XI0.
(; L WTMN % faemoglobin 92 o
Lt faematocril 209 %
R 1 @/ CV 012 1
v m . !
HQ 22 Gy 47[,)) a7 MCH 3 p‘l/d|
MCHC 3y ol
o g \f’ " L ¢ Platelet Count 0 X100
2 Differential Leucod
Iy D\»B /*’//// -4; " A AU RS L
o ) ' M %
A Chust- @ el o™ We | Neutrophils &
7 Uit RE 3%, /j: 2 i Lyn?phocyles % o/o
< M Cl & Rt mide & \olp 4 [Eosinophils 0F %
T e Monocytes 0 %
M s ' w ‘d/@” Basophiles 0 %
ald- L e [SR 120 monat Ist hour
84 .0 ‘
Jyy l/IU/U-l /
viG
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CASE NO. 2

Idiopathic Thrombocytopenic Purpura

caution to use steroids before completely ruling out leukemia

* 13 yrs old girl
3 months H/O

— Body aches
— Fever off and on
— WBC-10.2, Hb-8.7, PLTs-30

 ITP

— Platelets transfusion
— Prednisone

» Neck Swellings - 1 month
 FNAC- NHL

CAsE3

19/12/13

 WBC(C-14.86, Hb-7.7, PLTs-8

« BMA-ALL

* Immunophenotyping: T ALL
* CSF- Clear

* Cytogenetics: 46 XX

* Echo-EF 65%

 UKALL2011 Regimen B

5 years old boy

I

Presentedwith 16/o%/ 206 F-17 Uy
Easy bruisibility for few : - 7]
days Mecls. 2. 7P, 71%_*‘7)_
On Examination 2 o Tab  Dlixcor Al
Mildly pale De. &£ 5 baeuis ity . @ree®
Otherwise Well Ao K
Afebrile ) o e I
Not sick /é M Lellys P“&"’ A/ﬁwar(, lP; - 2 o |
No visceromegaly ' - ; 3 (5. Zf . =0
Blood CP coMl-, C%/ywﬁ; et Qele. . (Z(T e dd
Hb: 9.9 NT, i — /%7'L11Id /{C&&, 1105654 @Q(f e i i
TLC: 36.2 3 5 Stuble . L) S e D
Plts: 65,000 Drgeus o  Trec e
Treatment o Lt [
Deltacortil . /_djg_ﬁ " - ‘/]4% } '
2 tabs TDS Sep i -~ /Q?F/ & Vo L 7

%KQMU-’):Z%@@ N

Comviced) d Aoxccllayy SNacker - Abgendd -
| 34/7&@4J ¢ WNecler— Mfcf/ﬂ/cz/\

AFTERLODAYS OF
PREDNISONE

BONEMARROW ASPIRATIGNERFORMED
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Ref. By Date ¢ 19:09-2016 Time: 19:34:54

quest : Peripheral Smear - Reticulocyte Coun; - e Marrow With Aspiration - Trephine Biopsy -
19/09/16
/09/ BONE MARROW
After 10 days of prednisone
SITE S RUPIS.
Bone marrow Aspiration CRLESILAREIN  Normocelklar. .
~SERYTHROPOIESIS + Active and mainly blastic with p 2R
Iron Deficiency Anaemia MYELOPOIESIS £ Active with all stages of maturation.
MEGAKARYOCYTES ! Increased.
Megaloblastic Anaemia PLATLETS  Reduced.
LYMPHOPOIESIS + Normal,
PLASMA CELLS + Normal.

ABNORMAL CELLS 2 Nil. No storage cells seen.
HAEMOPARASITES  : Nil.
HAEMOPHAGQCYTOSIE Nil.

M/E RATIO HERR
IRON . Absent.
)

OPINION : (1) Iron Deficiency and Megaloblastic Anemia. )
2) Thrombocytopenia is also suggestive of peripheral destruction.

The child presented after one month with high WBC counts.

22 October 2016

zgg 122 - [10%iul) Bone Marrow Cytology
27 - lgml Te ]
T 9. (%) ' 138470 =4 PARAVETERS __RESULT
MCv 730 . (f) ! Bone Marrow Cytology
MCH 221 [pg) SIIE: RePSIS,
NCHC 303 gl b 2; 70 “ CELLULARITY: ~Hypercelulr,
;‘[.)IN SO 9B ) GRANULOPOIES Depressed
<0 493 [fL ‘ ! ; ed.
ROW-CV 202 + [%} Wiw lunL ERYTHROPOIES) Depressed.
' ?,‘\//V = (i §oa0| «t LYMPHOPOIESS Depressed.
- [ﬂ'] Advice: Immunohistochemistry
P.LCR s ce: ochemistry.
PCT _— [%] I PLASMA CELLS: Depressed.
NEUT - [10!«3/”” — (%] S— ABNORMAL CEL Abﬂlllﬁi_‘@ of the bone marrow cells are blasts which are small o m
LMPH e 10 o ) M- 1y HEMOPARASITE NiL
o = (0% (%) L. 2 7. SPECIAL STAIN: POX negative in blasts.

EO  034* [10%W] 02 [y
BASO 009 [1090l]  00* (%) Blant 207

U pinion: Acute leukemia morphologically suggestive of acute lympoblastic le
—

MEGAKARYOCY Depressed.
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JUVENILRHEUMATOIARTHRITIS

Juvenile Rheumatoid Arthritis-

caution to use steroids / oral methotrexate before completely ruling out leukemia

; (B
:mmentML Dat of Admission 'ér r/('{ o H b S X
nding Specialist (s) Date of Discharge M’ — T L_. (& Lye q )
‘i/_ . : ’ L
aé—d:ﬁ(' Address / Unit - ]\,
e . i 5__1;_)"“‘ dorme o Ul Iy
' — ! —e Sup
Histo M.P"_E}’,eiﬁl A L PN BlC( cls ~wve. .
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——_;__i;gr’nguum.

[

. Y
‘ . adVlSed on Die . Fz‘a )
"%ga‘i’hts Datn. T 1 IR7 L e t‘a‘mL . 70
fortantPosttive eiGides ©. SN 80 i ] e - 3 ,
é‘_e,}}g 805 o Um}&s oR-e PR, - eYythoopoiesiy  dee €2
76‘0635?{16, PQLLGY [y olou - 122 e B ;., “ s g
. 7Clopbie s na o
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AUTOIMMUNEHEPATITIS

Autoimmune Hepatitis

* June 2015
» 5years old girl from Gilgit

Jaundice—> resolved

Pauer;l: - (F)(5Y)

#Function Test

TdumAu.T 92 Upto 36 U/
=um Albumin 35 35-50g/l
eum Total Bilirubin 7 0-17 umol/l
eum Alkaline Phosphatase 289 * < 258 U/L

id Profile R
Serum Free Ta 156 8.0-21.0 (pmolt)
Serum TSH 4.1 04-45m UL

lmment Resulls suggest biochemically euthyroid status

eport Authorized By: Capt.Saima Bashir

Ve

Negative By 3rd Generation = iSA

Negative BY ELISA Methoc

Name ‘
Diagnosis —
——_:K(\u__\w\\\\\n\st o 1S

Nw I
24\t L
VAL
L\t Ty,

m&wucw\j

>

Presented with pallor and bruses aB#1Aconfirmed the diagnosis of ALL

22 June 2015

Complete Picture

11 40-100X 10°

144 JB0-5.80 % 102
@ 120-150g/dl

[k} 037-04710

i 76.0-9601L

05 20-320p

an 153500

18 \/ 150 - 400 11091

1 40-80%

& 20-40%

2-10%
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Bicoa Counts y 40-100X 00
e :.!:: 3:“ 580 X 1012 1L
RBC 5a 120-150g ML
Hagmogiobn o 037 -DaTH
Pov o 7609600
MCV 49 a70-320p3
MCH 123 35 - M SgdL
MCHC p 150 - 400 X709
Puateet Count

Differential Leucocyte Count - 2040 %

Lymphocyles o4
oo :
P st Carls

il

Nuciested RBCs

2:10%
i 100 WBC

Red cell morpholoay

Hypochromid ’
Microcyloss
Sampling .
Bone marrow aspirate No 140772015
Site Poahinon dac spine
E
Aspraton Ay
Conustancy of bane Marmal
“Icc Bularty Aparticutate manow wilh Cellular tesis
elulanty
Erythvopoiesis gepfesud
Myelopoiesis u:o‘ﬂ«t
J Megakayocyes clm
Blasts Bs
Cytoghemigtry
Sugan Black Negative e
lasic beuiemia
Opinion  Acute ymphobiasic ke FEL ALY reamangaments Fom Hemalolagy Desartment, AFIP

Suggest MLL, E2A-PBX, BCR-ABL

i rmemrart b frlluar




TREATMENPRINCIPLES

1 Supportive medical care
1 Chemotherapy
SUPPORTIVEARE
9 Psychosocial support of patient afamily
1 Tumour Lysis Syndrome Prevention
0 Hyperhydration
o Allopurinol (Rasbruicase foighriskcases)
0 Management oklectrolyte abnormalities
9 Transfusion of lnod products(RCC, Platelets, BFP
1 Treatment of nfectionwith broad spectrum antibiotics
TREATMENTALL

The aim of therapy in acute leukaemia is to cure the patient
A complete remission usually achieved after 1 montlreditment.
RSK STRATIFICATION

1

il
il

1

Age of the patient

O <lyr,tmn &NBE YR xmn &N&
WBCcount at diagnosi8VBGx p n° E wmn
Immunophenotype of leukemic cells

O Tlineage

O Early b lineage (prb)

O Mature b lineage,
Cytogenetics

RSKOLASSIFICATIGMDREMISSION INDUCTION THERARLIN

9 Standard risk (around 665%)
O All children >1 <10 yrs witdVBC<50 x 181 without any highrisk cytogenetics
regimenA (three drug Dexamethasone, vincristine and asparaginase
91 Intermediate risk (around 280%)
O'!tf OKAf RNBYWBCMAN p & MAvith@atidnyéhighirigk cytogenetics
regimenB (four drug Dexamethasone, vincristindaunorubicin and asparagingse
9 High risk (around 22%)
O All children, who are seBCRABL+ve, hypodiploidy (<44 ch)LLrearrangement
regimenC (four drug Dexamethasone, vincristindaunorubicin and asparagingse
1 CNS prophylaxidyiethotrexate ITs,
9 Treatment duration 4 weeks
1 Bone marrow aspiration day 8/15/28 assess remissiatatus.
PROGNOSTIEACTORS
1 Major prognostic factorinclude.

o The clinical features that are present at diagnosis,
0 Biologic and genetic features of leakmia cells, and
O Early response to treatment.
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PROGNOSTIC FACTORS\LL

Variable Favorable Adverse Use in Risk
Factor Factor Stratification

>1to<10years <1 or=10years

Gender Female Male

Race White, Asian Black, Hispanic

Initial WBC count Lower Higher
(<50,000/mm3) (=50,000/mm3)

Immunophenotyping B-cell lineage T-cell lineage

Cytogenetic features Trisomies BCR-ABL1,
ETV6-RUNX1, MLL
hyperdiploidy rearrangement

hypodiploidy

Yes in NCI

No
No

Yes

used to select
therapy backbone

Often used to
select treatment
intensity, HSCT

CNS disease: an adverse prognostic factor
Early response to treatment

Response to 1 wk of Good response to Poor response to

glucocorticoid prednisone prednisone (21000
(<1000 blasts/mm3) blasts/mm3)

therapy

Marrow blasts after 1-2 M1 marrow (<5% blasts) No M1 marrow (25%

weeks of Chemo by day 8 or 15 blasts) by day 8 or 15

MRD quantitation Reaching low (<0.01%) or  Persistence of MRD

during or at end undetectable 20.01% at specific time

. R MRD by specific time point  points;
of induction the higher it is, the worse
the prognosis

MRD at 3-4 mo Low (<0.01%), preferably Persistence of MRD

undetectable 20.01%

POSTREMISSION THERAPY IN STANSARRAL L

=) =) =

T

ALLOGENEBCIIN ALL Allogeneic transplant in first CR is recommended for the following groups:

1
T
T
T
l

Consolidation Phase
Interim Maintenance
Delayed Intensification
Maintenance therapy:
o0 Vincristine on 4 weekly basis
o Dexamethasone for 5 days every 4 weeks
0 Methotrexate weekly PO
0 6 Mercaptopurine daily PO
0 CNS prophylaxi$T MTX every 12 weeks
Duration;- 2 yrsfrom Day 1 ofnterim Maintenance

iIAMP21 with >5% blasts at day 29.

MLL rearrangement positive or hypodiploid < 44 with M2 marrow (>5% blasts) at day 29

M3 marrow at day?9

Easy to measure and used
by many groups

Easy to measure and used
previously by many
groups;

now being supplanted by
MRD

Most important single
prognostic factor for
contemporary
therapy; critical for
modern

risk stratification

May help select patients
for HSCT or new therapies
in first remission

BCR: ABpositive, follow guidance within Philadelphia Adrbtocol.

t (17;19) (E2AILF) positive

PROGNOSIALL
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1 The overall 5/ear event free survival (EFS) rate for Paediatric ALL currently approaches 87 %

in the

developed world.

Change in overall survival of pediatric patients treated on the historical St. Jude Total Therapy studies.

1

I e0ssiss  Total XVI (n = 598) 2007—2017
0.9 4 93.5+1.1
92.1+1.4 91.7+3.0
o8 T s1as18  gosiie Total XIlIA, XIIIB, and XIV (n=465) 1991—-1999
b 1 0.6 £1.7.
E Tramo———— Jotal Xl and XIl (n = 546) 1984-1991
e 0.7 A1 744+2.1
@ oy Total X (n =428) 1979-1983
=~ 0.6 1
)
=
o OAS 4
‘S
= Total V—IX (n = 825) 1967—1979
= 0.4 434517 419417
=
@
2 0.3
o
0.2 A
0.1 — Total I-IV (n = 90) 1962—1966
10.0+3.0 1
0 T T T T T T T T T \
0 5 10 15 20 25 30 35 40 45 50
Years from diagnosis
TREATMENJAML
STANDARDNDUCTIONHERAPY

9 ADE chemotherapy course 1 (A10, D3, E5)
1 ADE chemotherapy course 2 (A 8, D3, Eb)

(0)
(0]

CytosineArabinosideDaunorubicin, Etoposide
All drug doses in course 1 and 2 should be reduced by 25% for children aged less than
one year and/or weighing 10kg or less.

1 80%90% achieve hematologic CR

POSTREMISSIONHERAPY

9 Historical controls suggebtigh dose AreCconsolidation improvesutcome

1 60-70% of children with matched family donors achieved cure with Allo transplant, but data
is conflicting

MAINTENANCEHERAPYNO data demonstrates efficacy
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Session 8: Childhood Brain Tumors

SESSION DURATION
1 14:30-15:00 pm B0 mins)

LEARNING TARGETS/OBJECTIVES

1 After this sessioyparticipantswill learn and consider CNS tumours in the differential diagnosis
for children with headache, vomiting, lethargy, ataxia, visual changes, prolonged torticollis,
nystagmuspapilledemaypr seizures, and should consider appropriate imaging and specialist
referral according to the history and a comprehensive physical examination.

KEY POINTS

1 Brain tumours are the 2nd most common cancers in children.

1 They account for about 20% of all childhood cancers.

1 More than 4,000 brain and spinal cord tumours are diagnosed each year in children and teens
in USA.

1 Most childhood brain tumours (&70%) arise from glial cells and tend not to metastasize
outside the CNS.

1 Most are infratentorial in location.

1 There are no pathognomonic features of brain tumounsiaking theirdiagnosis in children
difficult. Headache, vomiting, lethargy and seizures are the most common symptoms
associated with central nervous system tumours, but these occur at greater frequency with
other, more benign conditions.

1 Psychologic changes are frequent among children with central nervous system lesions

TYPES OBRAINTUMOURS

TEENAGER

Z g

O
D
®

BT () SUPRATENTORIAL

: g Low-grade astrocytoma
High-grade astrocytoma
Ependymoma

Choroid plexus tumour

iy
Ly
\

Mixed glial and neuronal tumours

3 -
= PNET and ATRT
-_—
-_— Pineal tumours
-~
e
| X
:{: -~ POSTERIOR FOSSA
N Ependymoma
=
1;: Low-grade astrocytoma
LN Medulioblastoma
;: Choroid plexus tumour
'\
—
= SPINE
F Low-grade astrocytoma
=
*\"“ High-grade astrocytoma

Ependymoma

Figure 1: Pediatric brain tumour types and respective locations that are most prevalent among infants, children and teenagers. ATRT = atyy
rhabdoid tumour, PNET = primitive neurcectodermal tumox
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7] Glial tumors
I Nonglial tumors

Astrocytoma —1
‘childhood)

Jedulloblastoma
childhood)

Ependymoma
(fourth ventricle)

Acoustic neuroma
(Schwannoma) of
cranial nerve VIl

- Meningioma

- Gliomas (cerebrum)
Astrocytoma
Oiligodendroglioms
Glioblastoma MF

Pituitary adenoma

Pontine glioma
(childhood)

MOST COMMORAEDIATRIBRAINTUMOURS

Location By Age
3 years old or younger @ Supratentorial > Infratentorial

3-10 years old &= Infratentorial > Supratentorial

10+ years old =# Supratentorial = Infratentorial

) Suprasellar
1.Craniopharyngioma

2.0ptic hypothalamic glioma

OVERALL
1.Pilocytic astrocytoma

2.Medulloblastoma
3.Ependymoma

TYPES AND LOCATION OF BRAIN TUMOURS

Supratentonal =
Ependymona

Pinealoma

Medulloblastoma

Cerebellar
Astrocytoma

Infratentorial
Ependymona

Brainstem Glioma

52

Supratentorial /
Cerebral Hemisphere

1.Pilocytic astrocytoma
2.Ganglioglioma
3.PXA Pleomorphic

Xanthoastrocytoma

1.Medulloblastoma
2.Pilocytic astrocytoma

3.Ependymoma

Craniopharyngioma

Infratentorial / Cerebellar



MOSTCOMMONCNS UMOURS

THE10 MOSTGOMMONSYMPTOMS

1 Headache

1 Seizure

1 Nausea or Vomiting

1 Issues with the vision

1 Peripheral neuropathy & neurological symptoms

1 Confusion and issues with séientity

1 Memory loss and issues with perception & judgement

1 Sleepwake disturbances

1 Communication Issues (Language impairment)

1 Hearingloss/issues & issues with balance

Vomiting Mood

SYMPTOMS OF Swings

Hearing Headache Speech
Problems Problems

\

BRAINTUMOURS SGN$SYMPTOMS
INCREASED INTRACRANIAL PRESSYRETOMS

Headache (am)

Nausea/vomiting (am)

Double vision

Head tilt

Decreasealertness.
Lethargy/irritability

Poor feeding, &lure to thrive (FT)
Endocrine dysfunction

Unexplained behavig changes
Change iraffect, motivation, energjevel.
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INCREASHIECPC SGNS

1 Papilledema, optic atrophy

1 Loss of vision

1 OFC (head circumference) increased
1 Bulging fontanelles, spreading sutures
1 &a{ Sl Asigd(Patinmydisyndrome)
9 Increased blood pressure, low pulse

POSTERIORDSSA& BRAINSTEMUMOURS QLINICAIFEATURES
POSTERIOROSSA PRIMARY

Ataxia
Tremors
Dysarthria
Stiff neck
Papilledema

=A =4 -4 -4 4

BRAINSTEM PRIMARY

1 Extremity weakness
1 Cranial nervesigns
0 double vision
o facial weakness
o swallowing dysfunction

HEMISPHERMJMOURS, QLINICAIFEATURES

1 Hemiparesis
I Hemianopsia
1 Aphasia

9 Seizures

PHYSICAEXAMINATIONANDINGS
QRANIAINERVES

Double vision

Nystagmus

Head tilt

Facial palsy

Abnormal eyanovement
Downward deviation of eyes
Difficulty swallowing
Deviation of tongue
Reduced hearing

= =4 =4 -4 -4 -4 -4 -8 4

OTHERS

9 Paresis
1 Dysmetria
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Hyperreflexia/Hyporeflexia
Papilledema

Positive Romberg sign
Increased muscle tone
Clonus

Decreased muscle tone

T Heekkneecshin ataxia

=A =4 =4 =4 4 =4

CASE1 DIENCEPHAL&YNDROME

1 4 yearsold girl with malnutrition.
1 Normal Calorie intake
1 Weight 4.8 kg

DIENCEPHALIC SYNDROME

1 A rare disorder caused by twamour that is usually located in the diencephalon. The
diencephalon includes the hypothalamus and the thalamus.

9 Affected infants and young children may develop symptoms that include the failure to gain
weight and grow as would be expected based upon age and gefallerd to thrive) and
abnormal progressive thinness and weaknesadciation).

9 Affected infants and children may behave in an alert hapgpy manner, or more frequently,
infants and young children argitable.

1 May have additional symptoms &emiting, visionabnormalities nystagmus headaches
9 Diencephalic syndrome can progress to cause severghléatening complications.

1 Treatedby surgery, radiation, chemotherapy and/or molecuiargeted therapy.
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CASE2 OPTIANERVESLIOMA
A 10 months old presented withroptosis

A Went to multiple pediatricians then referred to aphthalmologist whalid this MRI Brain

CASE3 DIAGNOSISBM

1 14 years old boy GTC seizures for the last 8 months.
1 Have been to variousagliatricians ancheurologists
1 MRI done after 8 months.

Died within one month ofdiagnosis.
Final Diagnosid_eft frontal tumor

i Glioblastoma, IDHhutant COMMENT
o WHO grade IV
0 IDH1R132H positive by immunohistochemistry
o0 P53 positive, ATR¥tained.
o Mismatch repaideficient (see comment)

Comment

Immunostaining shows loss of MSH6 in tumor cells with retention in normal cells. MSH2 is
weak or absent in tumor cells. This is suggestive of a possible monoallelic germline mutation
in MSHS. Genetic counseling is recommended.
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HOW TO AVOID DELAYTINE DIAGNOSIS

1 Early detection is essentiab allow the best possible treatment by an experienced team of
paediatric neurosurgeons and oncologists, to optimize outcomes.

1 CNS tumours in children areften initially misdiagnosedas more common paediatric
conditions, such as migraine, gastroenteritis, or psychologic or behavioural problems.

1 Headache, vomitinglethargy, and seizuresire the most common symptoms associated with
CNS tumours, but they are nonspecific and present more frequently with other, more benign
conditions.

1 The diagnosis of CNS tumours necessitatesraprehensive clinical history and complete
examination in addition to advanced imaging, such@$ scan or MRb confirm clinical
suspicion.

1 Initial management should includenaging after four weeksof persistent headache, after
four weeks of persistent lethargy or withdrawal (in preschool children), &terweeksof
persistent nausea or vomiting (or both), or after two weeks of persistent visual changes.

9 Patients should be referred to a paediatrician or a paediatric neurologist if symptoms persist
or if physical examination suggests any of the signs and symptoms listed below.

CGONCLUSION

1 Physicians should consider CNS tumours in differential diagnosisfor children with
headache, vomiting, lethargy, ataxia, visual changes, prolonged torticollis, nystagmus,
papilledema or seizures, and should consider appropriate imaging and specialist referral
according to the history and a comprehensive physical exatioim

9 For patients with nonspecific symptoms and normal neurologic examinati@ying should
be considered if the symptoms do not resolve as expected.

9 Standards for acceptable prediagnostic symptomatic intervals must be established to avoid
delay in diagnosis and suboptimal outcomes.

9 For patients withparesis or unsteadinesprompt imagingshould be strongly considered.

9 Forthose with headache or vomiting and normal results on a detailed neurologic examination,
imaging should be considered if symptoms do not resolve after several weeks.

MANAGEMENT

SURGERY

1 The purpose ofeurosurgical interventioris threefold.

0 To provide a tissubiopsyfor purposes of histopathology and cytogenetics.
0 To attainmaximumtumour removalwith fewest neurologic sequelae.
o Torelieve associated increased ICP due to CSF obstruction

1 Use of preoperative dexamethasonecan significantly decrease pédtimoral oedema thus
decreasing focal symptoms and often eliminating the need for emergency surgery.

1 For patients with increased hydrocephalus that is moderate to sevengloscopic,or
standardventriculostomycan decrease ICP.

9 Tumourresection is safer when performeda days following reduction inedemaand ICP
by these means.

CHEMOTHERAPY

1 In newly diagnosed, progressil&Gin patients < 5 yrs of age Vincristine & Carboplatin is

recommended.
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1 In HGGmulti-agent adjuvant chemotherapyadded to postoperative radiation results in a
significant (but modest) improvement in disealsee survival compared with postoperative
radiation alone.

9 But without a reasonable resection, chemotherapy is ineffect®hemotherapy includes
Procarbazine (or prednisone), CCNidcristineand Temozolomide

RADIOTHERAPY

1 XRT is used when chemotherapy has failed in unrespectable symptdomatiars, especially
in older patients

PROGNOSIS
THES- AND10O-YEAROSRATES

1 Forcompletely resectedow-grade supratentorial astrocytomdreated with surgery alone
are 76;100% and 68100%, respectively.

91 Intheposterior fossahese rates approach 100%.

1 In patients with partially resected lowgrade astrocytomawho are observed without
treatment or who are treated with postoperative radiotherapy thednd 10year survival
rates are 6€87% and 6q94%, respectively.

RECURRENCE

1 Recurrent lowgrade astrocytoma should be approached surgically when possible.
1 If not completely resectable, chemotherapy and/or radiation should be given, depending on
prior therapy received.
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session 9: Lymphoma

SESSION DURATION
T 15:00-15:30 pm(30 mins)

LEARNING TARGETS/OBJECTIVES
9 After this session Participants can identify childhood lymphoma, its signs and symptoms
through observation, questions related to the clinical history, and a complete physical
examination.

KEY POINTS

1 Hodgkin lymphoma (HL) is diagnosed in approximately 1100 children and adolescents less
than 20 years of age in the United States each year, accounting for 6% of overall childhood
cancer diagnoses, and ranks as the most common malignancy among adole&cémtsol
years old.

9 Itis one of the most curable forms of childhood cancer, with estimatgdds survival rates
exceeding 98%, yet lorigrm overall survival declines primarily from delayed effects of
therapy.

LYMPHADENOPATHY

1 Lymphadenopathy is1ost common in young childrewhose naive immune systems respond
more frequently to newly encountered infections.

1 There are many different causes of lymphadenopathy, and thukpoeough history and
physicalare critical in establishing a diagnosis.

1 Enlargement of lymph nodess often secondary tanfection and is frequentlybenign and
self-limited.

9 Viral or bacterial infectiondead to localized responses from lymphocytes and macrophages,
leading to enlargement of nodes. There may also be localized infiltration by inflammatory cells
in response to an infection of the nodes themselves. This is knowtyagphadenitis

9 Finally, it is crucial to rule out rarer, more serious causes suljimgghomas or leukaemias,
which are due to proliferation of neoplastic lymphocytesymacrophage.

1 Some questions that will help narrow the differential include:

Localized Generalized adenopathy
Cervical, inguinal, and axillary region Occipital,auricular, supraclavicular, mediastinal,
epitrochlear or posterior cervical nodes

< 1-:2 cm (depending on location) >2cm

Erythema Firm andmatted

Tender Nontender

Warm Systemic symptoms
Fluctuant Generalized adenopathy

HODGKINL.YMPHOMA

8 Allen CE, Kelly KM, Bollard CM. Pediatric ymphomas and histiocytic disorders of childhood. Pediatr Clin North Am. 2015
Feb;62(1):139-65. doi: 10.1016/j.pcl.2014.09.010. PMID: 25435117; PMCID: PMC4250829
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1 HL formerly called HD accounts for approximafepof childhood cancefs
1 Theincidenceof HL in childhoodaries by age
0 Rare ininfants but is the most common cancer in theté39-yearold age group.

1 HL arises from germinaéntreor postgerminalcentreB cells

1 The malignant cells of HL are clordbdgkin/ReedSternberg (HRS) cellwhich usually
constitute <1 % of the cells in involved lymph nodes.

1 The rest of the lymph node contains reterogeneous cellular infiltrateconsisting of
lymphocytes, eosinophils, macrophages, plasma cells, and fibroblasts.

HL-Subgroups

1 HL can be divided intotwo major subgroups based on the appearance and
immunophenotype of theumour cells

9 Classical HE, Thetumour cellsin this group are derived fromerminalcentre B cells.These
tumour cellst Hodgkin and Reeternberg (HRS) celts are usually very rare in the tissue.
Although HRS cells amerived from mature B cellsthey have largely lost their B cell
phenotype and show a very unusualerpression of markers of various hematopoietic cell
types.

1 Nodular lymphocyte predominant HE Thetumour cells in this subtype retain the immuno
phenotypic features of germinakntreB cells.

Histology

9 Based on the characteristics of the reactive infiltrate and the morphology of the-Reed
Sternberg celldpur subtypes of classic Hodgkin lymphonaae distinguished in the WHO
classification.

0 Lymphocyterich Hodgkin lymphoma (LRHL),
0 Lymphocytedepleted Hodgkin lymphoma (LDHL),
0 Mixed-cellularity Hodgkin lymphoma (MCHL), and
0 Nodular sclerosigiodgkin lymphoma (NSHL).

9 Nodular lymphocyte predominant HL (NLPH& nonclassical HL with expression of

different immuncphenotypic features.
A possible model of pathogenesis

transforming loss of apoptosis
event(s)
@%
@ -’©-’ cytokines » @ @
germinal @

\EBV?
centre RS cell
B cell inflammatory
response

9 (CA Cancer J Cl?014 MarApr;64(2):83103)
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Signs and symptoms

1 Clinical features of Hodgkin lymphomaclude the following:

Asymptomatic lymphadenopathy

Unexplained weight loss, unexplained fever, night sweats

Chest pain, cough, shortness of breath

Pruritus

Splenomegaly and/or hepatomegaly

Superior vena cava syndrome may develop in patients with massive mediastinal
lymphadenopathy.

=A =4 =4 4 -8 =4

Cervical and mediastinal lymphadenopathy in Hodgkin Lymphoma and response to
chemotherapy

TREATMENT

1 Current treatment protocols
0 Risk-basedandresponseadaptedapproach.
o0 Multi-agent chemotherapywith or without low-dose involvedfield or involvedsite
radiation therapy.
Outcome

1 In developed countrieghe 5year survival rateof PHL increased from 81%rwre
than 95%between 1975 and 2016,

1 Survival indeveloping countriess still significantly loweidue tolate presentation,
abandonment of therapy and inadequate supportive and critical c&e

1 Data of few published studies froRakistanshows overall survival ranging fron6%
to 84942

10 Smith MA et al. Cancer. 2014;120(16):24886, White Y et al. The Journal of pediatrics. 2013;162(6):1090
11 Ghafoor TPrognostidactors in PHL:duk Lymphoma. 2020;61(2):3850
12 Faizan M et al JCP2P16;26(11):904.
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Prognostic factors in pediatric Hodgkin lymphoma:
experience from a developing country

Tariq Ghafoor

91 Delay in starting treatmen for more than one year, use ahti-tuberculosis treatment
malnutrition, presence oB symptomsandadvanced stagdiseaseadversely affected
the treatment outcome.

I OSwas95.7%in children getting treatment within one year from the onset of symptoms
and decreased t61.5%in children getting treatment after one year (p <.001)

T OSwas100%in stage 191.2%in stage 1195.3%in stage lll, and7.8%in stage IV
disease.

1 With a median followup time of 36.26 + 27.47 monthEFS and O8as 80.2% and
91.5% respectively

NON-HODGKIN.YMPHOMA

1 Childhoodnon-Hodgkinlymphoma (NHL) is distinguished from adult NHdiEfgring
frequencies of histopathologic typeand by the greater frequency ektra-nodal
presentations

1 With current combination chemotherapy regimemssirvival is generally excellen85 to
90%) for all patients, including those wilfsseminated diseaseébone marrow, central
nervous system involvement, and high serum lactate dehydrogenase (LDH).

1 NHL represents approximate®poof all malignancies in patients < 20 years of age.

9 750-800 cases per yean children up to 19 years of age in tbaited States.
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1

Paediatric NHL is mostly (more than 95%)igh gradeand includes the followintpur
major subtypes

o0 B-and Flymphoblastic lymphomaLL) 20%of NHL in children and teens)
o Burkitt Lymphoma(40%of NHL in children and teens)

o Diffuse large Bcell lymphoma(DLBCL) (280%of NHL in children and teens)
0 Anaplastic Large Cell Lymphonf&LCL)1(0%of NHL in children and teens)

Signs and Symptoms of NHL

T

il
il
il

NHL can cause mauljfferent signs and symptomsdepending on the type of NHL and
location in the body. Common symptoms include:

Lymphadenopathy
Abdominalswelling /pain, constipatioror urinary retention
o0 Feeling full after eating only a small amount of food
Shortness of breathwheezingpr cough
B SymptomgFever, Weight loss, Night sweats)

Some lymphomas can affect tskinand can cause itchy, red skindules.

Treatment of NHL

1

)l
)l

Chemotherapy

o the main treatment for children and teens with NHL, because it can reach all parts of
the body and kill ymphoma cells wherever they may be.

o Evenif the lymphoma appears to be limited to a single lymph node based on exams
and tests, the lymphoma cells have often spread to other parts of the body by the
time it is diagnosed.

High-dose chemotherapyollowed by a stem cell transplanmay be needed in relapse cases.
Surgeryis not required as chemotherapy can resolve symptoms caused by tumour masses
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session 10: Solid tumours

SESSION DURATION
1 15:45-16:15pm (30 mins)

LEARNING TARGETS/OBJECTIVES

9 After this session Participants can identify childhood Salidours, its signs and symptoms
through observation, questions related to the clinical history, and a complete physical
examination.

KEY POINTS
Malignant Abdominal Masses
1 Most common:
o .d2NJAGGIQa feYLK2YL
o Neuroblastoma
0 WilmsTumour
I Others:
0 Hepatoblastoma
0 Rhabdomyosarcoma

A Pelvic

o0 Ovarian germ cetumours
A pelvic
NEUROBLASTOMA

9 About 6% of all cancers in children.
9 There are 700 new cases/ yrlits.
1 Age
0 The most common cancer in infants
0 50% < 2garsand 90% < gears
0 Occasional USG detectionutero
9 Location:any neural crest tissue
0 Adrenal
o Paraspinal sympathetic tissue
A Cervical, Thoracic, Pelvic
1 Often metastatic at diagnosis
o0 Bone and/or bone marrow
A >1ylo: 70%
0 Abdominal mass
A Often crosses midline
A Infants; massive hepatomegaly
0 Lower extremity weakness
A Spinal cord compression
9 Thoracic
1 Abdominal
o Cervical, high thoracic mass
A1 2NYSNRa ae@yRNRYS
1 Miosis,ptosis, anldrosis
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Neuroblastoma Stage 1
primary development locations

Spinal (Nerve Root)
neuroblastoma can
sometimes develop here

Adrenal Gland
neuroblastoma most
commonly develops here

Kidney

Homer's syndrome Proptosis

s o : )
SVC syndrome Periorbital ecchymosis

Hepatomegaly Hypernension

Abdominal fullness,
discomiort, and
occasionally obstruction

Paraplegia; bowel
and bladder dysfunction

9 Signs of metastatic disease

o Irritability

Weight loss

Bone pain

Fever

Proptosis

Bone lesions
Periorbital ecchymoses

O O 0O o0 O O

1 Symptoms oparaneoplastic syndromesan include:

Opsoclonusnyoclonus, cerebellar ataxia

Constant diarrhoea

Fever

Tachycardia and / or Hypertension (causing irritability)
Reddening (flushing) of the skin

Sweating

@) (©) (o) o)/ (@) (o)
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Periorbital Ecchymoses Periorbital Ecchymoses Periorbital Ecchymoses
At diagnosis After two weeks of chemo
Metastatic Neuroblastoma * Pictures with permission of the family

WILMS TUMOUR (WT)

Wilmstumour, or nephroblastoma, iie most common renal cancen children.
Wilms tumour is thanost common ediatric abdominal canceand

Thefourth most common ediatric canceoverall.

Typically found in children younger than five years old.

= =4 =4 4

Wilms Tumour

Presentationof Wilms tumour
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1 Asymptomatic abdominal masth mostcommon presentation iichildren.
o0 The mother may have discovered the mass during bathing the infant.
1 Abdominalpain (Abdominal pain is the most common initial presenting symptom (30% to
40%))
1 Hypertension(25-30%), normalizes after nephrectomy)
Grosshaematuria (12% to 25%).
1 Other featuresinclude:
0 Urinary tract infections
o Varicocele
o Fever
0 Anaemia
1 If the patient hadung metastasesdyspnoeaor tachypnoeamay occur.
Associated syndromes
1 BeckwithWiedemann syndrome (overgrowth syndrome)
o Children with this syndrome have a 5% to 118k of developing Wilms.
1 WAGR syndrome: (WT, Aniridia, Genital, Renal)
o Children with this syndrome have a 50% chance of develdfifg
0 Other complications include Aniridia and Genital or the Renal issues.
1 DenysDrash syndrome
0 Have a 90% chance of developing Wilms.
o Other issues involve their genitals and kidneys.
Management
1 PreOp Chemotherapy
1 Nephrectomy and removal of lymph nodes
1 Postop chemotherapy and / or radiation therapy
1 CT every 6 months for 3 years
1 Chest xaysevery 3 months for 3 years
Conclusions
9 Stage of the diseasis the most important prognostic factobelayed presentatiorwith
metastatic disease has a poor outcome.

=

BONE TUMORS

1 Agec¢Adolescents > younger children
1 Signs and symptoms
0 Bone pain, palpable mass
o Often Hstoryof sports injury (coincidental)
1 OSTEOGENIC SARCOMA
0 Metaphyses of long bones:
o Distal femur
o Proximal tibia
o Proximal humerus
o Pelvis
1 EWING SARCOMA
o All bones:
A Long: diaphyses
A Flat
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A Pelvis
A Skull
1 Radiology

Classic X-ray of 0.S Classic X-ray of Ewing:

“Sunburst pattern”
Periosteal reaction Moth-eaten lytic lesion
Soft tissue mass + calcium

RETINOBLASTONIRB)
RB is the most common intraocular malignancy of childhood.
1 Incidence; 12 cases /Million <5 yrs

9 Around 300 new cases/ yrin the U.S.

9 Slightly under 9,000 new cases worldwide.
1

1

=

The median age at diagnosis is 2 years.
Approximately 50% of cases dreritable.
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Iris

Lens

Leukocoria

. Pale-colored
retina

| i |
Boed)
Cleveland
Clinic
©2023

Presentationof RB

T
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Leukocoria

0 A pupil that appears white instead of black occurs when light reflects against the

i dzY 2 dhiitdXsarface).

Strabismus / squint
Poor vision or vision loss
Inflammatory changes.
Hyphema.
Proptosis: A bulging pupil
Buphthalmos;

o0 An enlarged pupil or eyeball
Vitreous taemorrhage,

Leucocoria

Sguint

Ocular
Inflaammation

69



Diagnostic Procedures
1 Screening
o0 All children should have screening performed
o as part of welchild checkups, primarily by eliciting red reflexes in the eye.
o0 However, most cases of RB are diagnosed after a parent or other relative notices an
abnormality of the eye and this prompts further evaluation
9 Siblings of children with RBhould be screened by ophthalmology at regular intervals at
least through age 2 to 3 years unless their genetic testing has revealed they do not carry the
RB1 gene mutatian
9 Diagnosis of Intraocular RB
o Diagnosis is made by a combination of an ophthalmologic examination generally
performed under sedation or anesthesia, together with retinal camera (RetCam)
imaging, ultrasound, CT or MRI
0 Due to concern about rupturing themour and causing both intraocular and
extraocular spread, surgical biopsies are not performed for confirmation

Table6:International Classification of Retinoblastoma

Group Defining Features

Group A Smallintraretinal tumors away from foveola and disc
Small tumour < 3 mm in size

Group B All remaining discrete tumors confined to the retina
Large tumour > 3 mnin size

Group G Discretdocal disease witminimal subretinal or vitreous
Focal seeds ,<3 mm seeding

Group B Diffuse disease withignificantvitreous or subretinal
Diffuse seeds seeding

Group E Tumourtouching thelens.

Extensive RB Tumouranterior to the anterior vitreous

Presence of any one or more of thes Diffuse infiltrating retinoblastoma

poor prognostic features Neovascular glaucoma

Opaque media fromdemorrhage
Tumournecrosis with aseptic orbital cellulites

Phthisis bulb
Treatmentof RB
Group Focal Treatments Chemotherapy Radiation
A + - If PD
B + VCR 0.05 mg/kg If PD

CBP 18.6 mg/kg
X 2¢ 6 courses
C¢D + VCR 0.05 mg/kg If PD
+/- subtenon CBP x 3 CBP 14 mg/kg x 2 If massive seeding,
ETO 6 mg/kg x 2 consider early RT
X6 courses
E Enucleation
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Prognosis

1 Early diagnosis and treatment are crucial to prevent vision loss and the metastasis of
retinoblastoma beyond the eye.

1 Almost all children who are treated for retinoblastoma live for five years or more after
finishing treatment. Those who are candege after five years are considered cured.

91 Due to the same genetic mutations that led to retinoblastoma, and to the effects of
chemotherapy and radiation, people who had cancer do have an increased risk of other

cancerdaterin life.

SOFT TISSUE SARCOIBAS)

i Presentation

0 STSusuallypresents as painless mass/swelling.
0 Symptoms depends upon the location of the tumour
0 Rhabdomyosarcomg most common

A Age
1

1
A Sites

=a =4 -4 4

1

Birth to > 20 y/o
70% < 10 y/o

Head and neck 40%.
Genitourinaryg 20%
Extremitiesc 20%
Trunkg 10%
Retroperitoneak 10%

A Signs and symptoms depend ageand site

6 weeks old Newborn

Pretreatment Post treatment
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