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HEMATOPOIETIC STEM CELL

Foundation of blood system
Pluripotent

Ability to self renew

High proliferative potential

Potential to give rise to all hematopoletic lineages
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AIM OF TRANSPLANTATION

HSC transplanted to

“*Rescue patient from lethal effects of chemotherapy

& radiation
“»Correct genetic disorder

ss»Correct disorder of marrow



HISTORY
1868 First description of marrow as blood-forming tissue
1939 First documented clinical marrow transplant attempt

1949 - 1956 The humoral & cellular hypotheses of marrow
reconstitution

1956 - 1959 Renewed efforts in marrow grafting in human diseases
1956 - present Advances in marrow grafting through animal studies

1968 - 1969 First successful allogenic HCT in patients with SCID
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HISTORY (conTD.)

1975 First large series of allogenic HCT for leukemia
1977, 1980 Successful HCT procedures from unrelated marrow donors

1978 First series of successful autologous HCT for lymphoma
1988 Isolation of the murine hematopoietic stem cell

1990 Nobel prize in Medicine/Physiology awarded to Dr. E. D.
Thomas

2000 More than 500,000 patients transplanted worldwide during
the past three decades
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SOURCES OF STEM CELL

= Traditional source for allogenic & autologous transplant
= Collection contain 2X108 nucleated cells/kg

I Advantage

e Decrease risk of
chronic GVHD

Disadvantage _

» Require spinal or general
anesthesia & OT

Increase morbidity
Risk of pain, infection, blood loss
Donor recovery take longer time

Late engraftment
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S pBSC (PERIPHERAL BLOOD STEM CELL)

= Principal & Preferred source for all autologous HSCT product
* Primary source of adult allogenic HSC

Advantage Disadvantage

Stem cell
mobilization
needed

Early engraftment



~ UMBILICAL CORD BLOOD

= Good source for those who have no suitable related or
unrelated donor

Advantage Disadvantage

Potentially non-limiting Slow engraftment
donor source

Required total dose is lower More infection



TYPE OF TRANSPLANTATION

Patient receives

Autologous OWN marrow

Transplant

Stems derived or
Allogenic obtained from
another individual
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The Allogeneic Transplant Process
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ALLOGENIC DONORS
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Syngenic \dentical Twin

oldentical twin transplant
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oNo need for Immune suppression SRR

oNo graft vs tumor effect or graft failure " '\

oNo disparity
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ISMATCHED RELATED DONOR

HLA non- No potential
identical for stem cell
relative contamination

INncrease no
of potential
donor

Increase Risk
of GVHD



HLA non-
identical
unrelated

MATCHED UNRELATED DONOR

No potential
for stem cell
contamination

/

Increase risk
of graft
fatlure from
HLA

disparity

ncrease
waiting
period to
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donor
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TRANSPLANT PROCESS
5 steps

1. Conditioning,

2. Stem cell infusion,
3. Neutropenic phase,
4. Engraftment phase,

5. Post-engraftment period



CONDITIONING PHASE

» Typically lasts for 7-10 days.

» Purposes are (by delivery of chemotherapy and/or radiation)
 To eliminate malignancy
 To provide immune suppression to prevent rejection of new stem cells

 To create space for the new cells

» Radlation and chemotherapy agents differ in their abilities to achieve

these goals.



STEM CELL PROCESSING AND
INFUSION

» Infusion - 20 minutes to an hour, varies depending on the
volume infused. Stem cells may be processed before infusion, if
Indicated. Depletion of T cells can be performed to decrease
GVHD.

» Premedication with acetaminophen and diphenhydramine to
prevent reaction.



STEM CELL PROCESSING AND
INFUSION

» Infused through a CVL, much like a blood transfusion.

» Anaphylaxis, volume overload, and a (rare) transient GVHD are the

major potential complications involved.

» Stem cell products that have been cryopreserved contain dimethyl
sulfoxide (DMSO) as a preservative and potentially can cause renal

fatlure, in addition to the unpleasant smell.
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NEUTROPENIC PHASE

» During this period (2-4 wk), the patient essentially has no effective

Immune system.
» Healing Is poor, and patient very susceptible to infection.

» Supportive care and empiric antibiotic therapy are the mainstays of

successful passage through this phase.
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ENGRAFTMENT PHASE

» During this period (several weeks in allo & 7-10 days Iin auto), the
healing process begins with resolution of mucositis and other lesions

acquired. In addition, fever begins to subside, and infections often

begin to clear. The greatest challenges at this time are management

of GVHD and prevention of viral infections (especially CMV).



POST-ENGRAFTMENT PHASE

»Lasts for months to years

»Phase includes

e Graft Versus Host Disease
e Graft Versus Tumor Effect
 Immune reconstitution.
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GRAFT VERSUS HOST DISEASE
(GVHD)

< |t donor cells see the host cells as foreign, the donor cells
will attack the host.

<+SKin, gut, and liver most likely to be affected.
= Acute < 100 days after the transplant
= Chronic > 100 days



= Pathophysiology of GVHD
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Graft Versus Tumor (GVT)

= Allogenic immune surveillance
= Contributes therapeutic effectiveness of HSCT
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CHALLENGES IN HSCT

» Infection control
» Management of GVHD

» Improvement in supportive care



Non malignant disorder

Thalassemia

Sickle Cell

Aplastic Anemia

Congenital Pure Red Cell Aplasia

WAS
PNH
Hereditary storage disease

SCID

INDICATION

Allogenic | Autologous

+ + + +

+ + + +

-
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INDICATION (CONTD.)

Hematological Malignancies Allogenic Autologous

Acute Leukemia (ALL, AML) + +
MDS + _
NHL +
Hodgkin disease - +
Multiple Myeloma + +

+

Testicular cancer -
Neuroblastoma -



TN
THALASSEMIA

* Only cure of Thalassemia major is HSCT

e 939% Survival e 87% Survival * 79% Survival

* 91% chance of * 83% chance of * 58% chance of
DFS DFS DFS

e 2% Risk of ¢ 3% Risk of e 289%0 RIsk of
rejection rejection rejection

* 3% TRM * 15% TRM
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APLASTIC ANEMIA

+ A study shows in severe aplastic anemia long term survival was
above 80% with HLA ID Sibling HSCT done



LYMPHOMA

= Auto & Allogenic BMT is good option in some NHL & HD

= In one study, aggressive recurrent adult NHL after 1st & 2nd
relapse Autologous BMT 5-years follow up shows DFS 46% vs
12%
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OUTCOME OF HSCT

v'Advances In supportive care

v'Reduction in severe GVHD

v Improved management of opportunistic infection & organ damage
v'"More accepted as a therapeutic modality in life threatening diseases
v'60% reduction in day 200 non relapse mortality

v'41% reduction in overall mortality since (1993 to 2007)
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BMT IN OUR CENTER

¢+ Started 10t March 2014
¢ Autologous
¢ 14 patients
¢ 12 passed 100 days

¢ NO mortality
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TAKE HOME MESSAGE

Every patient for HSCT should be individualized
Disease status

Chemo sensitivity

Comorbidity

Donor availability

Probable outcome etc. - Should be considered

HSCT is a team work of physicians of different specialties
with nurses, technologists, cleaners & Hematologists are the
leaders
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