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Hematopoietic stem cell transplantation :
overview for general pediatrician

Tai Ju Hwang, M.D.

Department of Pediatrics, School of Medicine, Chonnam National University, Gwangju, Korea

Hematopoietic stem cell transplantation (HSCT) has expanded and evolved substantially in the last
decades to treat various malignant and nonmalignant diseases. However, the conditioning regimen can
lead to transplantation related death by major organ dysfunction, severe infection and bleeding. In the
allogeneic setting, graft versus host disease may also develop, making post-transplant management
complex. To overcome these problems, new stem cell sources, stem cell mobilizing agents and new
skills, nonmyeloablative stem cell transplantation including reduced intensity stem cell transplantation
has been introduced in clinical practice, but problems remained so far. Recipients of stem cell trans-
plant may be severely immunocompromised for many months after transplantation. Furthermore, long-
term complications (endocrine, metabolic, relapse, second malignancies, etc) can develop. Pediatrician
is open called on to participate in the evaluation and consideration of patients for possible transplant
and long-term follow—-up of HSCT patients. This review is intended as a basic overview of HSCT
relevant to general pediatrician. (Korean ] Pediatr 2007;50:613-621)
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Fig. 1. Bone marrow harvest from iliac crest.
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Table 1. Comn}on Indication for Hematopoietic Stem Cell
Transplantation

Allogeneic

Acute leukemia

Myelodysplastic and myeloproliferative disorders

Chronic myeloid leukemia

Severe aplastic anemia and related diseases
(eg. Fanconi anemia)

Lymphoma

Chronic lymphocytic leukemia

Severe immunodeficiency syndromes

Storage diseases (Adrenoleukodystrophy, Gaucher disease type
I, III, Metachromatic leukodystrophy, Globold cell leukody-
strophy, Hurler syndrome, etc)

Hemoglubinopathies

Hemophgocytic lymhohystiocytosis, Langerhans cell
cytosis

Autologous

Lymphoma

Hodgkin's disease

Multiple myeloma

Relapsed germ cell tumour

Neuroblastoma, Wilms’ tumor, Brain tumor, Other solid tumors

histio-

“Some limitation and critical indication also exist in each disease
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Table 2. Nonhematologic Toxic Effects of Conditioning

Early (<100 days)
Alopeica, Nausea and vomiting, Diarrhea
Oropharyngeal mucositis, Seizure, Parotitis
Hepatic veno-occlusive disease
Percarditis, Cardiomyopathy
Interstitial pneumonitis, Hemorrhagic cystitis
Rash or hyperpigmentation

Late (>100 days)
Hypothyroidism
Sterility or premature menopause
Growth impairment
Dry eyes or mouth
Cataracts
Osteopenia or osteoporosis
Second malignant disease
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Table 3. Risk Factors for Acute Graft-versus-host Disease
(GVHD)

HLA mismatch between donor and recipient

Use of an unrelated donor

Older age of recipient or donor (or both)

Donor allosensitization by pregnancy or transfusion
Sex mismatch between donor and recipient

Use of T-cell-replete graft

Severe regimen-related toxicity

Compromised delivery of GVHD prophylaxis”

Note: HLA, human leukocyte antigen. If the patient has renal
or liver dysfunction or severe mucositis, the dose of medication
may be reduced to minimize any toxic effects

Encapsulated bacteria

| Cytomegalovins, Preumacystis firovec?

Respiratory syncytial virus

]_,
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Fig. 2. Course of events and risks associated with allogeneic transplantation. Blue boxes represent the
4 components of transplantation as outlined in the text; yellow boxes represent the various risks at

different stages. Abbreviation : red blood cells.

- 616 -



RtH(Fig. 3). Grade III-IVe] aGVHD7} oW AlgEo] &
7}l (80%)” ©l= GVHD #Ale] hoelalel ol& A=l
93k k& (prednisolone, cyclosporine, ATG 5) W&o #d<]
Huto] o FePY. GVHDE] ool &3] 2ol o
trexate®} cyclosporine®lt}. = TAHX F& Z9
GVHDE Zrashv Az, A a8a gde] HErst $7
ate ol " ®,

3. Bl & ma
FFo|49l AUrIte FHFol glow o 4-57lth H
A F AYReE F9E BUAE Bk 5 Fol= Gr1He
2 Sgel s WAL 2 FHFIL FuEe wys DA
Q717 Feb A gA YA Folsior Fek
1

Zol dgasty 58] 29z Aol

Aol e 24k AN W olAT wgshsh PAA
AnE @ F YEE B A9 1

pd

= =
FFol45 3ol v%sht WelelAt 3ol

)
<
T
)
)
20
£
=
)
2
oft
o\
o
1>
I
il
ich
o
1
r o)
)
>,
ol
i
rlo

T

o Aol Eatrh Y 7IzEe oF 3F HLoln FFo|AA
H ogHg Aerr daskA] gk

A7t 2ERAZE AP A AES AR FHAEE
Zola v Am 7Rl A AlEAGEJARH(G-CSF, GM~
CSF)& AHgste] a4 xdRAE7} BxER o
EFgh(rbssteta F2vh. o] AlZtel AEREWNE
ato] 10-20 Lo 22 NS Aeete](1-33]9] AMEEwas A

0

e (e}
= Aes

°
o
-

A) Bz2Ee FURALE An WES F day 091 Bl
FQAT OB AgEe] w2 BA, Tl flol Bl
e @ 4 g Bl Ads grE nge SoAE
Fuelahl Awsa g

Korean ] Pediatr : #1150 @ A 7 & 2007

MICHEol4]

Aol 2FAFAE FHaA EAFTHE AP o] oy
A olF AGd o]4e KN FF FAAAE T & e 4
& AR olAgoR YRHAT 889 A AW F H2 A

7} F748ke] AAAF ez 60004 o, $EludllAdE 200

st AgH A Aol okt AdelAl &
@49 AR FEI} ZHETFAET} A7 )=
B9 77 b TR F oag oj4x

VS

L glen HLA 23 B9 o= A dA|ol43} nsdh

I

I

AdHE o]4e] A2 1 gl FoARelA s 7t gl

717 AfH SA AR 5 il |4 GVHDe] EAEd
TRt wrhe Aot a2y o oA H = AlE Al
gulo] 9lar, o4 FAl & 5 gl FoiAte] Aol o4zl

L

AEE 5 ek ol A%

X
o
T,

o,

o]

-

}2‘

(o

A

o,

B

o,

— N

9,

e

o,

N

)

o,

iy

o

HIZ2H7 =82 MZEO0[A]
(Nonmyeloablative HSCT, Minitransplants)

S, A AAA A o FHFoIUrh WA olH g Am
5 AT F gl BAEAA AlYstaA JtE A2 TF
ZERAEA Tlgelrt, WA AAAE 289 o] 222
28715S 5T F A vPAsH 540 o} Fxjof A
71 e 28T ¢ de AERE At AHAR
7H Eol AMgE+= B2 fludarabineE XE§3 G FerE ]
Z3o]

FE olAHAYFYEIs 2 WFFAANEY AL YZF
ol wWol o] &tk 53] 704 )] x=9l 3kxlel o] & & F
Pl=a

Fig. 3. Mucosal and skin manifestations in acute graft versus host disease.
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Table 4. Potential Medical Complications of Long-term Immu-
nosuppressive Therapy

Osteopenia or osteoporosis
Avascular necrosis
Hips
Shoulders
Knees
Hypertension
Diabetes mellitus
Hypertension
Accelerated atherosclerotic vascular disease
Renal insufficiency
Predisposition to infection
Bacterial
Viral
Opportunistic
Renal insufficiency
Myopathy
Second malignant disease
Lymphoma
Other
Depression
Cosmetic changes
Obesity
Hirsutism
Acne
Skin striae
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Table 5. Recommendations for Follow-up Care of Stem Cell
Transplant Recipients

Assess for chronic GVHD (see Table 6) every 3 months”
Complete dental examination every 6 months
Complete annual physical examination
Prostate examination
(may include-determination of PSA level) (from age 30)
Breast examination and mammography (from age 30)
Pelvic examination and Papanicolaou smear
Thyroid examination
Skin examination for premalignant or maligant change
Screening for colorectal cancer’
Ophthalmologic examination
Complete and differential blood count, creatinine level, liver
function, TSH level, cholesterol level
Serum immunoglobulin levels” '
Chest radiography
Bone densitometry
Assess for menopausal symptoms (may include determination
of FSH and LH levels)
Assess for cardiac risk factors
(may include exercise treadmill test, as needed)

Abbreviations : PSA, prostatic-specific antigen; TSH, thyroid-
stimulating homonc; FSH, follicle-stimulating hormonc; LH, lu-
tenizing homone

“For allogeneic transplant recipients

TAt a minimum, to include digital rectal examination and
stool examination for occult blood

"Discontinue when patient has been off immunosuppressive
drugs fo 12 months

Table 6. Manifestations of Chronic GVHD

Skin changes
Scleroderma
Lichenoid rash
Lichenoid mucosal reaction
Oral
Genital
Sicca syndrome
Keratoconjunctivitis sicca
Periodontal disease
Esophageal dysmotility
Hepatic dysfunction
Obstructive lung disese (bronchiolitis obliterans)
Recurrent infections
Malabsorption
Weight loss
Myositis
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Fig. 4. Obstructive lung disease due to bronchiolitis obliterans
in cGVHD.
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Table 7. Vaccination Schedule for Recipients of Hematopoietic
Stem Cell Transplants

Time after transplantation

Vaccine

12 mo 14 mo 24 mo
Inactivated vaccine or toxoid
Tetanus-diphtheria toxoid” v v v
Hemophilus influenzae b v v v
Hepatitis BT v v v
Poly-valent pneumococcal
polysaccharide v NA v
Influenza® Seasonal Seasonal — Seaonal
Inactivated polio v v v
Hepatitis A NI NI NI
Meningococcus NI NI NI
Live-attenuated vaccine
Measles—mumps-rubella® CI CI CI
Varicella vaccine® CI CI CI

Abbreviations : NI, not indicated; NA, not applicable; CI, con-
traindicated

“After the first 2 years, recipients should be revaccinated with
tetanus—diphtheria toxoid every 10 years

"Recommended because patients may require transfusion sup-
port in the future

TLifelong, seasonal administration is recommended, beginning
before transplantation and resuming at some point more than
6 months after transplantation

$Use of live vaccines indicated only for immunocompetent pa-
tients, The first of MMR vaccine is given at 24 months, and
the second dose is recommended 6-12 months later

To protect the transplant recipient from varicella exposure, all
varicella-susceptible close contract of the recipient should be
vaccinated against varicella
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