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Contact us

Department of Pediatric Hematology Oncology
Post Graduate Institute of Child Health
Sector 30, Noida Gautam Budh Nagar,

Uttar Pradesh, Pin 201303

Email
pho.pgich@gmail.com
childpginoida@gmail.com

BMT Helpline +91 70650 58144
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Dedicated to all our
little warriors
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BHAGAVAD GITA

Chapter 4, Verse 42

TNHGSITTHRT e SITTINTIH: |

o= I INTHIIaSIS qIReT | |
tasmad ajnana-sambhutam hrit-stham jnanasinatmanah
chhittvainam sanshayam yogam atishthottishtha bharata

Therefore, with the sword of knowledge, cut asunder
the doubts that have arisen in your heart.

O Bharata, establish yourself in karm yog
Arise, stand up, and take action!
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Introduction

Living and winning (fSrat siR Sitat) is a patient and parent education initiative
for children suffering from blood diseases and cancers at the Post Graduate
Institute of Child Health. It was initiated in 2018 and since then multiple
sessions on awareness generation and education has been conducted at the
institute on 2nd Saturdays and on designated health days.

In chronic diseases, acceptance of the health condition, and understanding
its course is vital to lead the best life going forward. In this era of “easy
knowledge” which is often not validated or is fake, having the correct
information from your medical team is crucial for best results.

fSrat e Sfidt aims at giving the right information at the right time from the
medical team and to encourage a conversation with families. We hope you
enjoy this edition which focusses on all the information needed for families
preparing for Bone Marrow Transplantation

Dr Nita Radhakrishnan
Dr Silky Jain

Dr Anuj Singh

Ms Anukriti Srivastava






All you wanted to know about Bone Marrow Transplantation in children
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: <
Basics of BMT
%
x.
1. What is bone marrow transplantation? Is it the same as stem x:x
cell transplantation? e
Bone marrow is e
the tissue inside "%
the bones of the | gt "-x
body, from where x
stem cells produce o
blood cells needed k7 "x
for the body. So, ":x
in diseases where R IATE '
blood cells are x:"
defective, such as blood cancers, thalassemias efc. one form of " x
cure is to completely replace the stem cells of the child with ".x
another persons stem cells. Once replaced, the donor’s blood cells -
formed which are normal, thus curing the child of the illness. x:"
X

Bone marrow transplantation is otherwise called stem cell
transplantation. Stem cells can be taken from the bone marrow of "%
the donor or from blood like in a blood donation.

T HooT YARIYUT T &2 RIT I8 W Tt TIRII0T ST &) &2 g

AR 7T IRR P BT & 3R BT a0 &, 9Tal A T PIABN IRR & “x
foTy aTa9ae W DITABISN BT UG Becll ol SAferg, Ot iRt & sgr - >,
< PRI gyl A1 8, SR 5 < HRR, SR o, sAT BT WD
SN SN Jhv L A S-S i S
TRE W IS 21 TP IR YRR BN & 91, T Y W PRI FT

£ ST M Bt €, 59 UPR g9l SR Sb g Sl gl xﬁx
31T FeT TIRIU Bl FH Wel YeIRY0 Y gl STl 81 & I el df - X,
IR TS | T The M Dl oNg Ih T off oI Fohal! gl x:x




X X
x x

. x . . x
x 2. Is it a surgery? x

X X
x No. Stem cell transplantation is not a surgery. Stem cells are  x’
e infused like blood transfusion. e

"% "%
. 1 g Foidt 7 .
" Tel| T Al FRARIIY g TN el g1 FH T B h HYF D Re
*. STl ST gl o

X X
x x

X X
X X

. x . x
*.. 3. How long will my child be admitted in the hospital for BMT? o
e The child is admitted for a period of around 4-5 weeks in the BMT ™.
x Ward. At times, based on the primary disease and on complications,  x’
e this duration may increase. e

T T
* R st BMT o foiq fehe =t @ ek sregerer # ot gmn? *
*x = 1 BVT a18 o o1 4-5 HIE &l ofafy & for eff fpm sman g1 8. ™+
o IR, WY FHRT 3R SACAIe & MMUR W, IJg 3T 9§ Febd! gl o
x x

X X
x x

X X
x x

. x . x
*.. 4 Which are the diseases where BMT is needed for treatment? X
x BMT is indicated as a cure for cancers such as blood cancers which x
e are not improving with chemotherapy, for relapsed cancers and e

.x for certain tumours such as Neuroblastoma and Ewing Sarcoma. .x
x x

“x In genetic blood disorders, thalassemias, aplastic anemias and “x
e primary immune disorders require BMT for cure. Other rarer o
x’ genetic disorders such as PRCA, sideroblastic anemia, storage x’

X disorders, metachromatic leukodystrophies efc. are also amenable X

“x for cure by BMT " x




4 aie O fiTTiRal € S SUaR & forg BMT &t simasaerar 82 xjx
BMT @ 0 &R & 3ol & <
BY W Ao @ ST g o b x.

2 @ £ HR P Q9N 2N iR

RRCARCHT 3R ST AR L
SR 3B SR @ ) 7«% | 'x
JERE W ReR ¥ QU -
Jordiftmr,  agited T " x
IR i HfRen ReRt & geiol & forg BMT &1 sraearent axcft &1 ™,
3 et JATEep faepR SR fb PRCA, Agerieeliee GHIMAT, TRsl %,

fERaiteR, Hempiifies cyaifererdt anfe Wt BMT grT 3w fog o wat 81 .

eh SR St FHR & Sep 7] ‘ x’
¥ >

R

x.
5. How many types of BMT exist? x:x
There are 2 types of BMT. e
Autologous BMT is used for diseases e
where bone marrow is normal, as in x:*
X

are relapsed, refractory or high-risk X
at presentation. Here patients bone i
marrow stem cells are collected first, X
after which chemotherapy is given .

to the child. Once chemotherapy x.
is completed, the collected stem FW™ A0 WL e
cells are returned to the child. The Autologous stem cell donation . %

. . Patient’s own stem cells are x
mFused s’rem cells helP In recovery collected and reused after high dose : x

of counts early. chemotherapy x
Allogeneic BMT is when the patients own bone marrow stem cells x:x
are defective, as in blood cancers, thalassemias, primary immune i
diseases etc. Here stem cells are taken from another donor. This "x
can be from a brother or sister, from another matched donor in ~ *.

b3

b4
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b4
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X
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X
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X
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X
X

b 4
X

b4
X

b4
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b 4
X

b4
X

b4
X

b 4
X

b4
X

b4
X . .

" lymphomas and solid tumours which
R

X
X

b4
X

X
x

X
X

b4
x

b4
X

b4
X

b4
X

b4
X

x .
x the family, or from an unrelated donor. x

b4
Z




x.xx « xxxxxxxxxxxx'x'xx°x'xxxxxxxxxxxxxxxxxx-
o) R TR & @3 82
*Ix BMT & 2 U&R 2 *Ix
. SSRT BMT o1 Swii 9 SRl & forg foman o & ol oy wem *.
x, AT gt € ON o o ofR ST R o W & 9 Relw, X

x’ Rieredt a1 F= S atet 81 &1 gl WM b ARy 791 WH PIRGIAT x
o B Tgel T R T &, Foih a1 99 ) BN & A B T AR
X HAIRYT G 8T ST & 916, T FCH DDA Dl &=l DI AT I {2 X

L STIAT 21 Ahiid ¥q PIfBIT fie) Pl Stoct dih et | Hee el 3l L
R Tetolfes BMT o BIaT & <7 Rl b 3ot aifer wrefm wed aifdamd qugef
"x gt g S fp T R, JoidiftRr mrarfie uforem I enfel gl weH [x
x o . . X
“x PG foredt 3T QAT < ot St 81 T8 H1S A1 989 |, URar o ot “x
x . . x
" Y Hol WM aret el & 37 fond) rdeferd erem 9 g1 Hepell 2l “x
X X
ox ox
x x
Ix Ix
X X
. X
x X
Tx “x
X X
ox ox
x X
Ix “x
X X
ox ox
X X
ox ox
X X
ox ox
X X
ox ox
x. xo
ox -x
X x
“x ox
X . . X
"% Allogenic stem cell donation * %

Patient’s sister is donating stem cells




X X

X b4
X X

b4 X
x:x 6. What are the sources of stem cells? x:x
x Stem cells from donors x
i can be collected from e

" x either bone marrow of the " x
. donor or from peripheral .
x blood. These days, we x
e prefer collecting from e

"x peripheral blood. This is "x
. like a blood donation. ".x
x Like informed earlier, the x.
e donor can be from within e
x: x the family or unrelated to x: x

‘% the patient. "
e Another  source  of e
x unrelated stem cells are x
e from cord blood that e

" is stored in cord blood X
o banks. It can be used o
x s occasionally in  young x:x
x: babies. Peripheral blood stem cells x:

. x . x
e QH 9l & Gid 1 8? e
“ SFeBaia Y TCH Yol b ST b AR T A1 URYRT Wh A W@ BT e
":x ST A &1 3MoThel, 9 IR Wh | FUE BT TS Bed &l Ig heH ":x
. x ST d %l % x
* ST o Ugel ST T €, qRfebdl URER & HIGR | AT N | et @ <.
x. . el 2 x. .
. RIS CH el BT T 3 AN TSl W & R e o dei A %L
x:x I T ST 31 3T SUINT DHHI-BHt BIC Rigati H fobam 11 et gl x:x




7. Do all cancers need BMT?

No. Most cancers in children are freated with chemotherapy. Few
require radiotherapy or surgery. Very few patients require BMT as
part of their tfreatment. Only those diseases where disease is high
risk, relapsed or refractory to first line treatment is considered
for BMT.

a1 Gt R & folg BMT &l SmaeaehdT gidl 87

el S § g aTel SUIGIR ¥R BT 3T AR | 5T ST &1 96
PY ASTRRG 1 TR DT TR gIdt gl 98 DA AT DY 3T T D
fory BMT &t ST &It 21 daet Iwa1 st @l BMT & forw foram |
ST g R SR @1 g SaTeT g g, SR R ¥ Uhetdl! @ a1 ugal
Ufth & geTrt o fory fcRieh gl 2

8. In what conditions are Bone Marrow Transplants done as an
emergency?

In certain conditions such as relapsed or high-risk leukemia,
aplastic anemia efc. BMT has to be done at the earliest for good
results.

o uRfRARTT & sif e ot uaaRIuvT simutderret= fRafa # foran srar 82
oo fRIftl o SN fb Relo a1 391 S aTet oo, aTgifecd TRt
anfe # s gRuMl & forv BMT See 9 o< fham STHT @Tfguidfeh o
3ot & forq wferielt 2t 21

HAPPY
CHxlhDyR.El\f S




10.

*

What is the success rate for BMT?

Success rate for BMT depends on the primary disease as well
as the complexity of the BMT. For matched BMT, >95% survive
BMT without much complications. In case of half matched BMT,
the success rate is around 80-90%.

dHE Y GherdT & T 87

At Y FohotdT X WD TR & FrI-T1Y St i Ffeotdr ®
ff R el 31 ™ fby Mo it & forw, >95% @ faem fasdt
ST Sifeetdr & St ¥ g9 91d 81 3Y fHeTe fhy v Sieact & amat
T Fhotdl e AT 80-90% &

What are donor registries?

In patients who do not have matched donors in the family, we
look for unrelated donors through registries. These registries
exist in India and abroad, and we are able to locate a matched
donor at times through these registries.

SR A1) am gt 87

7 TS & uRaR & 9 WH dTel SFR el @I, 89 PR & SIRT
STAATRIT SR T qalel xRl 51 U ARG IR 3R fgel # A g, 3R
g9 3 PR & SIRT peft-meft BT W aTel SR @1 Ul e § e
g 2l

Class 1 armgans Haplotype Haplotype Haplotype Haplatype

Glam 2 pxcluded for ease
:}T [Hustration

!

cmld 1 Child 2 Child 3 Ehlll:l 4 Child 5

1in 4 Chance of a lull HLA matched sibling




x : X
felecting a donor for BMT
x ) x )
x:x 11. Who can donate Bone marrow for my child? x:x
o In the family usually o
x:" brothers and sisters of x:"
“x the child and parents “x
x. are tfested for matching. x,
o The chance of finding a o
. X fully matched donor is . %
. 25% among brothers and .
x sisters. The chance of x
X H b
. finding a fully matched o
“x parent is <5%. "X
X X
"X If there is no match X
X TR H X
- among siblings or parents, - -
Q{ x' then chance of funding a x'
Q x-" match outside the immediate family is very less. x-"
‘% ‘%
S IR T & Y IR HooT hIF 9 R Fepa1 227 s
e uRaR F TR W S W i - o B $ R
. QRIeuT fhaT ST 81 Wis-sE H R ORE | Hel WM alet gl e r T
- ST 25% 81 T ORE | el WH el J1T-fOeT bl @iow $ dmer .
x:x <5% Bl x:x
- AR AE-EA a1 Ao H W B A T @ & A T R *
x & e fohelt g 1 foIT R <l FHTEAT 98 O @ x’
b3 b3
x. x.
e 12. Does the donor have to have the same blood group? o
i No. Same blood group is not needed for bone marrow or stem  -*
"x cell donation. “x
X X
xlx AT ET-Iehd! <hT Yo THE Ueh al eI+ A1fgq?? xix

I" Tl SR Tl A1 Ve el GF & foTY M b g B ST Tl | :"




13. We don't have other children. Can my relatives donate bone

marrow for my child? o
No. Chance of getting a full match outside immediate family is -~
very less. X
x.
EIR A AR T I &l TR R R e FRwaddamaw «
ohd &7 X
eI, Teprel TRAR & TR guf et e &t e 98 a9 2 .

14. If we dont have matched donors in our immediate family,
what can we do? x’

Your doctor will discuss this matter in more defail with you. As x
discussed earlier, we look for matched unrelated donors (MUD)
from bone marrow registries. The chance of identifying a MUD "x
donor is usually very less.

If its an emergency transplantation, we often opt for half-
matched or haplo transplantation from one of the parents. .

If BMT is not an emergency, we can wait for few years will a
donor is identified.

3R AR URGR & SR 72 &, at &7 T o Gkt &7 "
TP SR T AF R AR AR & =il v o 5 wged =l 7o,
& 78 off, g9 a9 WY R A A WH arel IR R (MUD) .
T A g1 MUD SR &l UgaM R i FHIGHT TR R 98 39 .

gt gl x.
3R Ig JNUTAPIe JIRIU g, ol g9 TR Arar-fuar § 9 foedt e x:x
X M-I arel a1 8Y) TR BT Rhew T B x:x
3R BMT 3@l &l &, d 89 SFR &l 9gaM g ab I ATel x:x
dd SaoIR N Jahd gl o




15.

16.

What is cord blood transplantation? Can it be used for my
child?

Cord blood is the blood that remains in the placenta at the time
of child birth. This has a very high proportion of stem cells and
has been used as a source of stem cells for BMT. However, it
has many disadvantages and hence is not used routinely now. It
has a limited cell dose and cannot be used for older children.

AT Yo URIUUT e 87 T S99t IUART BR a=d & fog fehar s
Yehdl g7

T Y 98 & & Ol §° & 99 & HT YNl B Rl gl 39 weH
Al T U Tga 3 BT § 3R s Jwaw diendt & forg v
A & AT b B H b1 ST g1 geiis, 39 By b g SR e
31 T R B IGINT gl b ST g1 399! el QRIS Hifera
2 3R g ST 9 9@l b oty =gl feba S epe 2

We have saved cord blood for this baby. Can it be now used
for transplantation?

No. Since most of the diseases we do BMT have disorders in
stem cells, we cannot use the same childs cord blood for this
purpose.

Hence we do not advise saving cord blood at the time of delivery.

B9 39 a1 & foig M1t Yo ST 3@ 81 T 31 §9eh! s&HTA
YARIYUT o forq fovar ST danar 82

T 9 & o SRal &1 BMT aRd g, 31 | SUIGKR § FoH 4d
T Teget Bl g, SAfoll 89 3 92T & ol I 99 & AT W @
T T8l PR Hahd |

SAMRIY &1 URFd b FHY IR SUANT & foru MIeT T Y s el
SEIGEREGR]




17.

18.

19.

What is the test to decide if there is a matched donor in
the family?

The test for identifying a bone marrow match is called HLA
typing. 100% HLA match (10/10 match) is considered a good
match for BMT.

g a9 & o foIT pi= I1 uiequr fohar Sirar & fob aRaR & i d«
Q1T &A1 ¢ a1 781 ?

31T T et Y Uga™ o & folU ORI ol Tavery ersfi e
ST g1 100% T@vern fiem (10710 M) @ duadt & forw e
3BT Tl JFT ST 2

My other children are young and weak. Can they be bone
marrow donors?

Yes. Even small infants can donate stem cells for their elder
siblings. In fact, the younger the child, the better is the stem
cell dose obtained.

R TR T BI HR FAGIR &1 T I Y 7T S TR Tohd 62

gl BIC 1y ot o 98 WE-9El & ol ¥H A g IR T ¢l
IR<Id o, S R BICT g, TH a3l T I &l dgak gl

Is HLA Typing painful? How long does it take to get the
results?

No. It is either taken as a swab from the saliva or as a blood
test. The report is expected within 7-10 days..

I HLA 21t garen g2 ulRum o # feha=r wg eRTar 822

TSI O AR F WWE & ®©Y J IT &h W & ©Y J form S gl
Rt 7-10 Al & iR 3 B = fie 2




X X
x:x 20. My child has been identified as a BMT donor. Will bone x:x
* marrow donation be painful? How long will the donor be  *.
x: admitted? x:
x'x Yes. It is good that your other child has been identified as a x'x
x:" match. Bone marrow or stem cells donation is usually taken x:"

"% though peripheral blood and is not painful. A canula or catheter "%
x will be placed for the child to donate stem cells. It will be  x.
e removed the same day affer the report of stem cells collected e

“x is ready. “x
x- xo
e R T Y UgaH BMT SR & ®u A I 7 1 R aa A e o
e &&ATen g? SR ol et T aeh et Tg= ghm? e
. &1 T oS! a1 ¢ b ek R 9 B eI H S A B R
o 9 R T TH el SHIF AHAR R IRYR T b AeH 9 forn strar -
L € 3R Fg TP el B &l T ol qF A & fog @ S fog v

“x Bl AT HAR [T AW | ThAd ¥ del al RUIE TR g9 & 915 "x
" oot T 9 e e S "
X: . X : .
*..  2l. How are stem cells collected? e —— X
x’ In aufologous BMT, patients | s O~ | x
e themselves are donors. So they are |™""" SERD= IR e

X admitted for treatment and given slley [ bl @ X
e medicines for stem cell mobilization. | | s SRk "-x%
X These include GCSF and at times mﬂfjwll - e x

b4 - . . el danor ™ HET M x
%' an injection called Plerixafor. == %'
e In allogenic BMT, the donors are usually siblings or parents. e

"% Here, donors are admitted a day prior fo the stem cell collection. "%
* GCSF is given for 4-5 days prior to the collection. *
x’ On the day of the stem cell collection, the donor is advised to x
e take a short breakfast early in the morning. The donor is shifted e

X to the blood center by around 9.30 am and the procedure will X
e get over by around 2 pm. During the procedure, for young — *-.
x donors, we encourage them to read books, watch TV, play with x.

X b

toys etc. to distract them.




W T & Tehfad fohg oI €7 x
et diuret 3 TR e & SFR B 81 gafoy 3% g o forg "x
Wil o ST ¢ 3iR %9 ¥dl SeM & folv qargdl o St g1 g7 x:x
Sfias 3k BBt JREATHR AHE SR e 2T 2| .
NS St § SR AR W YE-9ed a7 Air-foar e § o e,
o 1 W W W R Ugel SR Y il R o B R W 4-5 R <.
Ugel SR fem ST 2 *,
¥CH el WIE & o, SR Y g STec) e Be hY Wewg of ST 1 *.
SR I g g 9.30 o1 &8 HeR H of ST I ¢ 3R Ufehar qugR. »
9 2 59 W & S 31 WGP $ SRF, JAT SR B G WEFH B w0

10 &7 9% fbetd ve, St S, Rt Q Wem o & g iR -
W%I x

22. Will the donor be on medicines for long? x

No. The donor is usually prescribed vitamins and iron for 1-2 x
months after the procedure.

o1 ER I +i9 THY dk Zargai oY giif? *,

3T fuffa fopar St g x

23. Can the donor resume normal life soon? Does bone marrow '
donation cause any long term effects for the donor? X

Absolutely yes. The donor can resume normal work or school the o%
next day. There are no long term effects for the donor.

AT SR e, &l YT Sita IR o FehT 52 T Y Foor g 9 e
R WR i3 EidanTicieh TTE USdT 827 "x

[Segpel &1l SR 3ol T AT M AT el R A g% R Aehell & x
SR W PI§ Qeiblieid TG T8l TSl 2| %
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Disease Specific Information

X A.leukemia / Lymphoma (egear 3R formmiam)

When is BMT Needed in Leukemia and Lymphomas?

In Acute Lymphoblastic Leukemia, BMT is needed for children
who are MRD positive or are not in remission at the end of
induction. It is also indicated in most relapses.

gohiaaT R fewmr & BMT &t sirasaehdr el gidt 82

e fofrpleatived iR |, BMT & 3Tqegedr S a=ii & fot gt
g S MRD uifSifed € a1 ko1 & 3id H g H el ¢l I8 it Reied
o o Heba fear S @

Who can be BMT donors for children with leukemia?

Siblings and parents are checked first for matching. If they are
not a good match, we may look for unrelated donors through
donor registries. if no good match is identified, then we decide
to take a half-matched parent as donor.

gohiaar @ difgd a=at & frg BMT SR &l gt dehd 87
T Ugel WiE-ggl 3R Hrar-fidr Y s Y St 21 R 9 3Ry 9
T8 € O e SR IR B SIRT RIS SR T TellT @R Fohd 2

3R PIs el H9 el ferdr &, a g9 3y H dTel JrT-fiar & SR
P B9 H o BT hdall I Bl

What is the optimum time for BMT in these children?

In Leukemia and Lymphoma, if we decide for BMT it usually
should be done quickly within the next few months. We wait for
the disease fo be controlled as much as possible before BMT.

g o<l | J1gHe o folw seaq gug aar 8?
SGRTHAT 3R oM H, 3R g9 dIUHSH T hefell A & ol 39 AR

R 37Tl P& FaHl b HIR Seql § fham STHT AMgq | &9 diuret 9 ugel
AR & JURIYT R 89 @I SaeIR R B




27.

If we don't have a matched donor in the family, can we wait?

No. As informed earlier, we proceed with a half-matched donor at
the earliest. If we wait, there is a risk of the cancer aggravating
and hence this is not advisable.

3R gHR URAR # ki A @M 1T SR gl &, dl RIT g0 SdoIR e
9ohd 872
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8. folid Tumours

28.

29.

What are the solid tumours where autologous BMT may be
needed as part of treatment?

Most solid fumours are managed with chemotherapy, surgery
and few with radiotherapy. In certain high risk solid tumours
and in certain relapsed tumours, autologous BMT is indicated.

I @ 31 R &, [ SuaR & iR & ®u A et figad) i
S{TIYhdT 8 Yehdll &7

RGBT BT TR BT 3T DHIFIRUT, FRT 3R TG DT AR A
feh ST 21 P8 I ARG dTel 5 PR IR Po Relwy PR H,
ety fiumet &1 b feam S g

What is the optimum time to take these children for BMT?

The optimum time fo take these children for BMT is when we
have the best response possible. This is usually decided on the
basis of PET CT Scan.
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(. Thalassemias

30. Is bone marrow transplantation indicated for all thalassemia

31.

major patients?

Yes. All thalassemia major patients should be given the option
of bone marrow fransplantation as a curative treatment option.
However, since it is best when done when the child is young
and with a fully matched donor, it may not be possible for all
patients.

WHITE BLOOD RED BLOOD MALFORMED
CELL CELL RED BLOOD CELL
PLATELET
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HEALTHY THALASSEMIA
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When should BMT be considered in thalassemia patients?

BMT is best done when the child is less than 10 years of age.
The best results have been noted in younger children and when
there is a fully matched donor.

detdifaar & Afat & BMT wR o fdaR fohar st anfge??
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33.

34.

How can be improve outcome of BMT in thalassemia? - no
directed donations, good chelation, safe blood

Once diagnosed with thalassemia, your doctor will advise regular
transfusions and chelation therapy fo reduce iron overload. By
regular transfusions, with pre ftransfusion hemoglobin more than
9.5gm/dl, and with good chelation without liver fibrosis or high
ferritin value, improves the outcome of BMT. Also, these children
should not receive blood donated by blood relatives like parents.

derdiffar & BMT & uRume aht hdt Sgdr S9I1IT ST ehdT 87 - Sl
AR g g, et dhetz, TR o
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gROT H GUR BT g1 A1 &, 37 99l bl H1aT- a1 SRY Ioh FaeRl GRIT
G T I X el Her T a1yl

Can thalassemia minors be donors for thalassemia major
patients?

Yes definitely. HLA matched siblings can donate bone marrow
stem cells even if they are thalassemia carriers.

R Aeeiffar AR defiffar Aok At & fog grar gt aad &2
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Who all can be BMT donors for children with thalassemia?

Like in other diseases, we look for donors within the immediately
family. If we are not able to find a donor, then we look for
unrelated donors through registries. At times in case there is
no matched donor, the family can wait for another baby to be
born after few years to check for HLA matching.
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derdifiar @ fifzq a=ai & fow BMT SR &9 8 Gaha 827
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What are the specific concerns for thalassemia patients
undergoing BMT?

For children with thalassemia, the most important factor that
affects the outcome is their chelation status. If they are heavily
iron overloaded, then they have complications such as VOD (SOS)
during BMT which can be often very difficult to manage. Also,
if we fransplant early in life, chances of complications are much
lesser.

fenél @ ToRA gt S At & fag Rty Rarnd @ &2
Jerfifirar & T F=ii & foft, Fet Agaqel BReb Sl gROTH & FHIfad
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Why is BMT for thalassemia more difficult in older children?

In older children, due to multiple transfusions and heavy iron
overload, the chance of rejection and VOD in the liver increases.
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‘v 37. What is an HLA Camp? “x

HLA camp is a camp where the HLA testing for patient and
family members is done free of cost. It is done once in 6 months x.

at PGICH and the service is offered free of cost through NGO -~
support. .x
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D. Aplasticanemia o

38. What is aplastic anemia. What are the treatment options in
aplastic anemia?

Aplastic anemia is a hematological disease where bone marrow
stops producing blood cells. Since the stem cells of the bone o %
marrow are defective, this is a life-threatening condition where
replacement of bone marrow is the only way to cure the patient. x

The best treatment option is BMT and should be offered to  _-*
all patients. In those who do not have a good donor, Immuno "%
suppressive freatment is another treatment option, which does e
not have as good results as BMT. x.

AT TRT T 81 SreeATieeh TR # Su=R & faehea &7 “x
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40.

Why is BMT an emergency in Aplastic anemia?

Since blood cells are not produced, patients with aplastic anemia
are at risk of life-threatening bleeding (due to reduction of
platelet count), infections (due to reduction of white blood cells)
and anemia (due to reduction of hemoglobin). As treatment gets
delayed, infections become more severe and microbes become
more drug resistant. Bone marrow fransplantation is an emergency
here, as delay in treatment can cause the above complications
and increase risk of rejection in patients who receive multiple
transfusions prior to BMT.
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How do we select donor for BMT in Aplastic anemia?

We follow the same algorithm for donor selection in Aplastic
anemia. In case we are not able to identify a matched donor in
the family, we proceed with a half-matched parent as a donor.
In few patients, there is an option of IST which is discussed
with the family.
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£. Primary Immune Deficiencies X

41. What are Primary Immune Deficiencies? x’

Primary immune deficiencies are a group of genetic diseases -
where defects in blood stem cells cause reduced immunity. There X
are more than 500 disorders in this group and some of them "x
present very early with recurrent infections and early BMT is x
needed for cure. o

uTAfAes ufaren swifal o §? x’
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42. When should BMT be done in children with PIDs? x

In certain PIDs such as SCID, X-HIGM, WAS, CGD efc., BMT x
should be performed at the earliest as these children usually X
die from infections early in life. In certain other PIDs, the age at " x
onset of symptoms is later and BMT can be planned accordingly. .

Hrerdst aret st J Sfienét sva fovar s anfge? X
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X X
x: x  43. How do we select donors for BMT in PIDs? x:x
e As in other disorders, siblings or matched family members are ~ *-
x the first choice. If no match is obtained, then unrelated donor x
e search is initiated through registries. In certain emergency -~

% transplantations, half matched tfransplantations are done, as X
. waiting indefinitely for a match is not a good idea. .
" &0 tramd<t & drondt & R arareil o oue 8 awd &2 "
X . a . x-

"x 3T fAPRI B TRE, WS-8 IT Ael @ dTel YNIR & IS Ugel! T4 "x
" B €1 I DI frer Tl freretr &, o AForet o ez & s qar - -,
. 1 @ISt g B S 5| PO SAURTDICA JAR H, oy fremt awet - *.
x' TR fehT STl &, Fifch et o foly 1Head et deb SaoIR Rl x|
x: X T ﬁiﬂ? :EQ[ ;gl x: b4

X X
x, f. Other geneticdisorders requiring BMT x,

. x . x
*..  44. What are the other genetic diseases requiring BMT? .
":x There are many other genetic diseases which can be cured ":x
x’ by BMT. These include hematological diseases such as PRCA,  x’
x-" sideroblastic anemia, pyruvate kinase deficiency, CDA etc. that x-"

"% are amenable to BMT. Children who have genetic aplastic anemia "%
".x such as Fanconi anemia, CAMT, DKC, congenital neutropenia x. .
x’ also should be offered BMT early. In addition to these, non-  x’
e hematological genetic disorders such as leukodystrophy, storage  -* =~ 4,

. . Q.

"% diseases such as MPS, Gaucher disease etc. are also amenable "x ﬁ)«
e to BMT as a one time treatment curative treatment option. e
x;x BMT el SHTaedendT alet 31T SMTJ& ek 37T i & 572 x:x
" x FE o TR A § R BMT gR1 St fwam o waell 81 37
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45. When do we plan BMT in these conditions? RE
In these diseases, timing of BMT is planned as per the disease in .x
question. In certain genetic diseases like storage disorders, BMT -
should be performed before permanent neurological symptoms .
manifest. e

"%
= fRfagl & g7 BMT & g1 &hd a1 &7 ":x

o1 dmiat & BMT @1 @ wefer €90 & ofer o e smm &1
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46. If we dont have a matched donor in the family, can we wait?  x°

It depends on the disease in question. In certfain conditions  x°
where waiting is not good for the patient, we proceed to find

an unrelated donor or take a half-matched donor. In certain "%
conditions were waiting will not harm the patient we wait for  * ‘s

few years before making a decision. x'
b
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"% 47.

"X 48.

Donor Mobilization and
ftem (Cell Collection

What is stem cell mobilization?

Mobilization is the process of collecting stem cells from donors.
This usually consists of giving GCSF injection to the donor, once
a day for 4- 5 days. This is not painful for the donor. In certain
donors, if the rise in CBC is not as expected, we give one more
injection named Plerixafor to improve stem cell mobilization.

W 9 Aifaegsier 8?2
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How are stem cells collected from the donor?

As discussed there are 2 ways of collecting stem cells. We
usually collect is like a blood donation and this technique is
called peripheral blood stem cell collection. For this a canula
is placed in the arm of the donor on the day of the collection.
In young donors, if veins are small, then a catheter is placed
one day prior in a bigger vein so that collection is smooth. Both
these are removed on the same day, after the collection process
is completed.
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x:x 49. How do we check if stem cells are enough? x:x
e At the end of the procedure, we check the CD34 level in the ™.
x. product. CD34 is a marker of stem cells of blood and gives us  x.
e an indication if the collected stem cells are enough for the  ,-™
% patient. In most cases there is only one collection needed from .x
. the donor. Very occasionally, we may need a second harvest if ™
x the collection is not as expected. x
X b
x . . . x.
% &1 ohd STiad & foh @ 9 yafe § ar 7gi? "%
x : : : \ x,
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Prior to fhifting

50. For BMT, what are the precautions taken prior so that we

51.

have best outcomes?

As discussed earlier, optimizing the disease prior to BMT and
selecting the best available donor are crucial to a good outcome.
You should follow the advice given by your treating team to get
best results for BMT.

fael?
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e 37THT Uy Gl T STTE Aol & foly Heeaqyl gl dwct &
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What are additional investigations done before getting
admitted to BMT?

For pretransplant assessment certain investigations are done to
decide if the donor is fit and if there are any incompatibilities
between donor and recipient. Once the evaluation is complete,
the treating team decides to proceed with the BMT. Hair of the
child is removed and a central line is placed for administering
treatment, prior fo shifting fo BMT.
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53.
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What are all to be arranged by the patient family before
shifting to BMT?

For the attendant who is going fo stay with the patient, 4-5 sets
of clothes to be worn during the duration of hospital stay are
to be provided to the nursing incharge for autoclaving. A pair
of personal rubber slippers, basin for Sitz bath and personal
accessories such as tooth brush are to be arranged.

dieadt & fAue g1 9 uget #RIST & uRaR @t aT-aT Eaqei e
gh?
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What all items are allowed with us while being shifted to
BMT?

Only basic necessities are allowed. For the patient and attendant,
watch, bangles, rings, shoes, socks are not allowed inside the
BMT. Bags, suitcases, blankets, fresh flowers for pooja etc. are
not allowed inside BMT. Mobile phone / tablets should be cleaned
as per instruction from nurses before shifting info BMT. A kettle
and water jug will be provided fo you inside BMT.
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X X
x X
' BMT Procedure 'x
X:x X:x
*..  54. How is bone marrow transplantation done? o
L Once shifted, the treatment can be divided info 5 phases. .
x’ Phase 1: Conditioning x’
o Phase 2: Stem cell infusion o
x:* Phase 3: Neutropenic period x:x
“x Phase 4: Engraftment period “x
": " Phase 5: Post engraftment period ": "
".x In phase 1, the patient is starfed on medicines needed for ".x
x’ conditioning. This consists of chemotherapy, immunotherapy x
x:x and radiation at times. This phase is necessary to remove the x:x
"x defective cells from the bone marrow and create space in the "x
. bone marrow for new stem cells. .
* :x Phase 2: The stem cells collected from the donor is infused at  * :x
x the end of conditioning. This is given as an intravenous infusion -
x: x like a blood transfusion. During the stem cell infusion we monitor x: x
"% vital signs such as pulse rate, blood pressure and urine output, "%
e colour of urine, hydration etc. .
".x Phase 3: After the conditioning is over, bone marrow stops ".x
x’ producing stem cells. During this phase, the patient has no x
x:" neutrophils, no platelets or red cells for a period of 2-3 x:"
"x weeks and has fo be supported with blood transfusions. Also, :x%
x - since there are no white blood cells (neutrophils) they are at x -
x’ risk of infections from bacteria, fungi, viruses etc. and will x
RE need antibiotics, antifungals and antivirals for prevention and .
" x treatment. " x
" . Phase 4: After a period of around 2 weeks, the stem cells which " .
x were infused start to function. This period is called engraftment. x
o Once the neutrophil count is >500 cells/uL for 3 consecutive o
.x days the patient is said to have neutrophil engraftment. Once .x
e the platelet count is >20,000/uL without transfusions for ™.
x atleast 7 days, the patient is said fo have platelet engraftment.  x:

x’ During this period, the child may have fever, rash, diarrhea, x’




- "%
x:x fast breathing etc., which may need additional medication. x:x
e Phase 5: After engraftment is over, the need for antibiotics, e
x. antifungals medications reduce and we are usually able to shift .
e to oral medicines. During this period, the need for transfusions .-~

X also reduces. However, this is the period where the donor and X
. recipient cells can fight, and hence the child will be on medicines ",
x to prevent Graft vs Host disease (GVHD). x

X X
x x
o AR oot gARIYT (Saréh) & fomar st 82 o

x . L
x’ U% IR fATe 89 & 915, SUIR &1 5 RN § fA9Ifid fham o et 81 %

b4 . . X
x TR 1: ST x
= TROT 2: FCH Al 3HGoT =
. TR 3; YD Aa x
x:x RO 4 THUCHE Jafd x:x
x:x IR 5: TITFCHE & 91 < 3t x:x
x:x WO 1§ Wt P bl P oI aTs <argdr <F St gl 3 m x:x
= SR, grhoRdt Ak -t fofteeor enftret @ €1 o8 wor Ry
e ne & SNgul BIREeT @ geM SR AU woH difdwret & forw oy -
e A § SHE §M & forg 37maea gl e

. R TR 2: AT W WA WeH DRI D Sl &b o F gwg e
RE ST 81 Fg % AU Bl ORg AR b B F f7n o ) weH der L~
e SRS & QR gH I8! &%, IhalY 3R I3 IUIGH, T P I, STeRiIoH e

‘x 3G SR wEeayul Hebell &l IR &l 2| "x
xjx IO 3: BT GH B & 91G, 3T HAT ¥ DIABISN Pl ST x:x
x:x éawém%|gﬂw$aw,ﬁ$9@?ﬁ2—3matﬁaﬁé x:x
. =g Ifthet, 1§ Yeelad AT il PIRMPIV Tl gl & 3R I h AU - *-
s AT W HERT S vl &1 W 8, o g e T RN (Fifher) .
x' TEl gl &, SfeTY I8 dFCINAT, B, ARRY MG H FhA P WaRT x|
= AT & @ik = oy AR SR & forv eEiee, @b R L

= TCIaTRRa 1 JFaeFET gl o




55.

TROT 4: T 2 FHIE T 3R & a15, OF T DIBIe bl FHRIS
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How do we ensure infection control while inside BMT?

BMT rooms are positive pressure rooms with HEPA filters which
ensure multiple air exchanges in an hour. This is helpful to
minimize the chance of microbes entering the room and reduces
contamination from air.

All staff who enter BMT will wash, wear mask and gowns in
order to reduce your exposure fo any infectious organism.

&H BMT & 3ieR Hehror fd=or & giafga &ed 8?2
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57.

How many blood transfusions are are needed for BMT? Will
blood units of other blood groups also be needed?

Yes. depending on the blood group of the BMT recipient and
donor, a transfusion plan is made prior fo shifting fo BMT. We will
need to identify voluntary donors for both whole blood donation,
granulocyte apheresis and single donor platelet apheresis.

BMT & fau foha=t T et &t srrasgerdr gidt 8?2 @ 8= e
gl ohl I FRTT hl Hf Saaehdr gifi?

g1 BMT wrHet 3iR ST & b g & SAMUR R, BMT H FIHiaRd
BN | Ugl T MY AT I S 21 g5 WU e, IeiTge
TR 3R Tt QT Ucole TRt gF1 & folt wifesad gramst &t
UM B Pl AT gl

What are granulocytes? When is it needed?

Granulocytes are white cells in the body which help fight
infections. During the initial phases of BMT, we may need
granulocytes if the child is suffering from infections which are
drug resistant or life threatening. Once engraftment occurs, the
need for this reduces. Granulocytes are made from blood donors
of the same blood group.

IAIATSCH T &7 THh! ATAThdT el Bicit 82

IeTSed eRR H HIN[g A PIIBIV il 8 S A0 A S H Haq
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IANTSCH U & Th g & Ih qralel d ST I gl
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" 58. What is SDP? When is it needed? g
o Single donor platelets or Jumbo platelets are needed for all BMT o
x. patients. If will be needed when platelet counts reduce during  x.
e the initial phases of BMT. It is arranged from voluntary blood ™

% donor of same blood group. .x
X X

% %
x' TSI 7T §? SEeh! SRR ohdl Uil 82 x.

X b
. T} fordt A & oty Rivtet SFR Yeeled A1 Si& Yeeles &l Sovd x
x' gl 2 ST SRR T Tetl! 1 STt & YOIATCH TR H Yoeled Bl x|
< S B & S| 3 ST et 0 & W wharl § wated e
. ST gl o

. x . x
X X

X X
x’ 59. What is irradiation? Are all blood products to be irradiated?  x’

X b
x Irradiations is a process of removing lymphocytes (a type of
x." white cell) in the donated blood. This makes the blood safer in x."

“x patients with reduced immunity. All cellular blood products are “x
% irradiated. This includes packed red cells (red blood), platelets .
x and granulocytes. We do not need to irradiate plasma or  x’
x" * cryoprecipitate. x" *

X X
X fafehzor o 22 9ot Yo Iurel @ fRafeRfve fohar s =nfge? X
o fafdRur g T U <k A forhTSed (T YR Y 99 Difpn) D "-x“ﬁ
* &M &1 U Ufhal 81 Tg PH URIREN dlel AMAT F b bl Goldr arar - >
*:x gl |l Aok Th Il B IR fmar Srar 21 S U9 ¥ ded x:x
x’ (Tt ), Yeeied iR Iararged e 81 g gromm a1 prmfifice «
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X * X *
X X
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x ftay Inside BMT x
x- xo
b4 X
. 60. Who has to stay with the child inside the BMT unit? X
* :x During the entire duration of stay inside the BMT, which lasts * :x
x’ for around 4-6 weeks, we will need one attendant who will x
% be able to take care of the child. The attendant should be X
x: x physically fit, and not suffering from any contagious illness. The x:x
x, attendant should be able to take care of the needs of the child, x
i and call the nurse when needed. We do not allow more than  ,-*
% 1 attendant unless there is a life-threatening situation which . X
. needs the help of more than 1 attendant. .
x x
x:" dfieadt gfie & oieR s o a1y fohd @1 8722 x:"
x:x ISt & 3T & T T @l &b GRM, S ST 4-6 TG T Feicl x:x
e 2, B U URTR® &I Saeaeha gl S 92l 1 GEuIeT et H Fam @l o
xﬁ* IRaRSG IRING w0 F WS BT 91fey, 3iR o) off epmep SRt xﬁx
x tifsd T2 2T A1fR| URaRS §=t Y SRl ol T Ra= § e g X
b 4 X
‘x 1Y, 3R SRR U W =R Pl eI ARy X
X X
R B 1 | SUIGT URTRD Dl IFFART Tal ol &, 919 e 1 i Gt AT RE
“x 81 R Sfia &l W1 @ 3R SRaah folg 1 4 S1e] UNaRe & Aeg “x
x:x Eﬁ- NEING _&ﬁ-l X:x
P x- x-
x-x 61. Are visitors allowed in BMT? How do we communicate with x'x
x: x the child during the process of BMT? xﬁx
o% No visitors are allowed inside BMT. You may communicate to the K
e child by video call with your phone or the BMT duty nurses ™.
x phone daily. x
. x . x
“ T BMT & omiqal it o Y gl @7 BMT R o kmigm
. 75 Q 3 e e 7 .
“ BMT % aicr Resft it aTice 1 o Y ol 81 81 oM ST B AT
e BMT St = & Wi & Tfife A et awes 91 & Farg o= b -,

" 5 e
.x Ox
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x: x 62. What should be our daily routine inside BMT? x:x
e Since your child is going to be inside BMT for 4-6 weeks, it is -,
x better to have an active lifestyle inside BMT. We provide a play = x.
e kit and story books for all children who are shifted to BMT. You -

% are requested to keep the child active, by engaging in activities %
*. % such as storytelling, board games, drawing, coloring, listening to x-x
x music, watching cartoons etc. It is also better that the child x
e walks inside the BMT room for 1-2 hours daily. Keep a daily  -*

% schedule for food, sleep and activities. %
x X
L dfiuadt & sier gart frerat e gt anfag? L
X e T T 4-6 G TP AT D IR T A &, g At

‘x & 3R T Alshy Sl UM 98k gl g9 STt H RIMIIRG “x
x:x gF arel ot 9= & foTu Up g fohe iR wgt di fhdis UgH e & x:x
o 3O JFRIY g o 3T &I T Dbl G, IS I, $Iam, I R, Fha <
. T, P G St St Aottt J anfiiet v Wi wdl g R *.
x' SER 2 o 5 AT 1-2 6 fiwned) R & e egell Wio, e iR x
x TR & g 3 wrime <) o

. x . x
x:x 63. What is the daily hygiene routine to be followed in BMT? x:x
"-x 1. The child should be bathed once and sponged once daily. If "-x
x the child is very sick, twice a day sponging with warm water ~ x’
e is advised. o A

: . Ngdl
e 2. Brushing of teeth twice a day is encouraged. if there are  .* ﬁ)@

ox ulcers in mouth cleaning with soft bristle brushes and "%
".x mouthwash is advised. ".x
x 3. After every meal, mouth should be rinsed. x

X X
x 4. Skin should be kept dry and moisturized to prevent breaks  x’
e in skin. The use of coconut oil and Vaseline will be advised e

"x by nurses in the BMT unit. "x
x-x 5. Perineal area should be kept cleaning. For this, Sitz bath x-x
x in warm water is advised twice a day. Along with this, x
e the perineal area should be cleaned and coconut oil and  ,-*

X oinfments should be applied every 2 hourly as advised in X

" the BMT unit. "




b3 b3
X b
*. % 6.  Skin behind the ears, in the neck, underarms and groin should . "
x:x be kept dry and well moisturized to prevent infections. x:x
x 7.  Ointment for inside nostrils and gums are advised for  x’
e reducing infections from these areas. e
x: * 8. During certain periods, the use of creams or oils is not x: *
"x allowed and this will be informed to you if needed separately. “x
. 9.  After passing urine or stools the perineal area has to be ™,
x cleaned and dried properly. Tight clothes are discouraged. x
x‘x 10. If diapers are used, they should be changed periodically to x‘x
. P ged p .
X prevent breaks in skin. X
xo xo
b3 X
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64. What is the diet advised for a child during BMT?

Proper nutrition is a very important aspect of BMT. Our
dieticians, nurses and doctors will speak to you on what all food
items are allowed while inside the BMT. We discourage uncooked
and unhygienically prepared food. During the initial phases of
BMT, the child does not feel hungry or may have ulcers in the
mouth, vomiting and diarrhea which reduces appetite. During
this period, we encourage good hydration and small frequent
meals. It is very important to maintain a good nutrition with
adequate calories and proteins to ensure early recovery.

Nutritional counseling by dietician
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What is a Biopass?

We restrict all items that are entering BMT units to reduce the
risk of infection. Biopass placed at the end of the BMT unit will
have separate entry slots for food and consumables.
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g (omplications g
X X
X X
x:x 66. What are the difficulties encountered during BMT? x:x
e During the initial phase of conditioning, children can develop fever, ™,
x rashes, mouth ulcers, vomiting, diarrhea, seizures, hypertension '
o etc. These are anticipated and we add medicines to prevent -*
X these and to treat at the earliest. The child will be monitored X
* every 1-2 hourly for the entire duration of BMT admission by ~ *-
x’ the staff nurses and strict intake and urine and stool output — x°
i charts are maintained. o
x: * During phases 2 and 3, neutropenia and infections are expected. x: *
"% During this phase, blood transfusion requirement will increase "%
e and daily stock of packed red cells, platelets will be required. ™.
x Once counts improve, we anticipate GVHD. x’
X b
x . . x
"x AL & R T SpfSTSAT ATt 872 "x
s ST 5 SR aftfar 2, Aot & Rifter ol & SR Rt BT aN
* T B BN % gt TR % GRM, T BT qER, Th, o
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‘x 67. What is GVHD? How is GVHD managed? “x

GVHD or Graft vs Host Disease is the fight between the donor T ™-
lymphocytes (a type of white blood cells) and the patient (host). x
This is less in patients who have a fully matched donor. It is .

expected to be more in patients who undergo a half-matched . %
donor transplantation. To prevent this, various strategies are x-x

made in the conditioning and post-transplant treatment. x.
X

There are 2 types of GVHD. Acute GVHD is GVHD that starts x
within the first few days of BMT. This presents with diarrhea, .*
vomiting, fever, skin rash or jaundice usually. This is managed by "x
addition of immunosuppressive drugs. Chronic GVHD starts few ".x

months after BMT and manifests as dry skin, stiffening of joints, .
skin discoloration etc. L
"%
Sft.dY.w=. 3. aar 82 Sit.dt.vw. St &1 used he fohar Sar 82 .
Gﬁa{’f@@ﬁ a1 q4c Groft -versus-Host Disease e x
g4 _Gﬁ?-_d m QIdT a transplanted host x‘x
fEhRTged (W waR & || el ok x.

A < IR I :
X
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*..  68. What are the infections to anticipate during BMT? o
o During the initial phases of BMT, bacterial and fungal infections ™
x are expected. During this period, children are started on  x.
e medicines to prevent infections. During the latter part of BMT,  -*

% viral infections manifest. Common viral infections expected are X
x-x CMV, Adenovirus and EBV. We monitor the emergence of these x-x
x’ infections weekly by viral PCR tests especially in patients who x
e undergo half matched transplantation. e
. et oh ERT o Sshw ol Y SMTRiehT Eiel 2 <
< et & oot ol & Shan] 3R et Aehuor B e B /1
e 5 Ay & SR, FEIi P GHAU F g P ¢ qargdl & o gl X
x:* St & IR §, RN ThHUT Uehe Bid &1 3T aRRel HehHuT IeHdT, xﬁx

"x TSIaRRY 3R $a1dl €1 89 37 HopqUl & SR dI qieed RET “x
" IR dRAGR wheu gR aRd &, WRie) o AN A S ot B
g qTel TR0 oA 2 g
x x
x:x 69. What is graft rejection? x:*
x'x Graft rejection _ 1S transplant rejection x.x

% when  the  patient %
x, does not accept the transplanted host immune x’

x immune cells cells x
o stem cells from the o

% donor. This occurs as "x
o either primary graft "-,‘Y
x failure, when there is x. ®
e no engraftment or as e

(X secondary graft failure (X
* where counts drop after e
x. initial engraftment. host immune cells attack and kill x,

" x This occurs due to transplanted (grafted) immune cells x."
"% multiple reasons. This is "%

".x an uncommon complication and if encountered, modification in ".x

x drugs is made to improve graft function. At times, if these dont s

X succeed, a second BMT may be needed. . %
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. x . x
x [ N ] X
x  Know your medicines and blood tests .-
x X
% %
*..  70. What are the blood tests done during and after BMT? s
x. During the stay inside BMT, daily investigations consist of CBC, ~ *.
x’ electrolytes and often liver and renal function tests. If there is x’
X fever, blood, urine cultures are performed. Other tests include X
x: x weekly cyclosporine level, viral PCR or CMV PCR, immunoglobulin x: x
x. G levels etc. which help us anticipate infections and change x,
e medicines appropriately. After discharge, these tests are  -*
.X continued for a period of 90-100 days once in 1-2 weeks. . %
. After this initial period, the frequency of blood tests reduce  *-_
x’ significantly. x
. x . x
x ) x
"% droadt & <RM 3R ITk 1€ hiF T T TR&0T fohu ST 872 "%
x X
xf* ot & 3iER XEH & GRM, e oig § AT, gelagiensed 3iiR e x:*
“x leR 3R et therer S et 8 81 3G @R g, Al b, I3 Poa’ ‘x
" g Sy €1 o weo F e WRpROR W, aeRe dflaR A
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X ST T 3R Sarat Pl e w9 A dGeH H Heg bR gl fewamsi b *.
- 905, 3 W 1-2 FHE § 0 ar 90-100 foefl 1 oty 5 for oy x.
x' R ST 21 39 URMG 3@ & 91g, Th TRieu b gRT Hht BH &l x|
X I 2| x. XY
x * x:x <«
b3 b3
*..  T1. When is chimerism test done? How frequently is it done? .
x. , Chimerism is the test done to check the success of BMT. It tells . .
x us the percentage of donor and recipient cells in the body and x’
X helps us titrate medicines fo have best results for BMT. It is X
o done initially after engraftment and later once in few months ™

x for the first year of BMT. x’
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What are the usual medicines to be continued post BMT?

At the time of discharge, cyclosporine, acyclovir, antifungal
medicines etc. are continued. It is important for you to
understand all the medicines which are to be given and give
them at correct intervals as advised by the treating team.

drondt & a1g P I garsal SRt @ 91fgy?
STt €1 31U foly I8 FHSHT SRev! & foh i &t garedl & ST & 3R
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What are the precautions while giving Cyclosporine?

Cyclosporine is given twice a day at fixed timings. The bottle
should be shaken properly, and correct dose of the medicine
should be faken. It can be given directly into the mouth or
dissolved in water or juice and then given. It is important that
the time is strictly maintained for best results.
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74. When and how is cyclosporine level checked?

The trough level of cyclosporine is measured by taking a blood
sample 10 minutes prior to the next dose. Usually this is taken
in the morning while inside the hospital and during follow up
visits. During follow up, you are requested to go to PHO Daycare
and get the sample taken by duty nurse in daycare, before
coming to OPD, so that time of sampling is correctly adhered to.
For patients receiving Inj Cyclosporine, the sample is collected
by pricking as sample taken from PICC line can be falsely high.
For patients on oral cyclosporine, it can be taken from PICC line.
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"% 75. What are the common medicines used during BMT and what .
x is their role?? x.
x x
. digHéY & ERM ST HY S aTell I A g SR AT
x. ffrenT T 872 x’
x x
. dursiter | Seumeiter .
x ) / \J \J x )
"% Pantoprazole / Lansoprazole Gﬂ%qﬂi-'ﬁ "%
x Paracetamol et x
: Ondansetron Domperidone Aldactone .
X Su ti Leviteracetam qa%aa’l:l X
% pportive care m x
. m Clobazam .
x x e Allopurinol FelleoTH e
. Ursodeoxycholicacid W“ .
X Lactulose Y X
x, Polyethylene glycol x
x Aagerrs x
x UreligfAei Temgedid x.
x - x
x, GVHD prevention and Cyclo§porine T x,
R treatment Tacrolimus X
x Methyl Prednisolone ICRIEG B EERIGIC] x
- oft.dft.ge. 31, . s
. AT Ak JTAR Prednisolone P EECIGIG] .
x Ruxolitinib I x
x x
x AEHIRTSIH-Gerdeed x
X Cefaperazone-Sulbactam R X
x, Meropenem Yzt x
% Antibiotics ' Teicoplanin e X
x élamifee sargar Vancomycin Colistin IR x
X Aztreonam R
x, . Ceftazidime qfegat x, .
> x X x
- P | AT X
x Antifungals osaconazole a’lﬂaﬁmvﬁa x

. Voriconazole .
X qa'l:ﬁTk‘-]' aang'q'[ Qm-ﬂ%ﬂﬁ:[ X
x Amphotericin Micafungin N x'

x Acyclovir Qﬂmﬁ? x
X Gancyclovir fargaifar %

Antivirals

x, wHaTReT Cidofovir Reimifr X
X et Oseltamivir IR X
x. w Sofosbuvir- Velpatasvir AihIagfoR-deurerar x, N
. i Ent i .
. Tenofovir / Entecavir AR | RaFfR .
R Growth factors X
x.x et el o fog G-CSF Sh-Higags x‘x
x Metoprolol At x
. Anhhyperfensuves . .
x x
. & . $ zar=ai Amlodepine 3cIrSuTEH .

Prazosin o= x




b3 X
"% "%
x:x 76. Are there any long-term effects of any of these drugs? x:x
e Most of the drugs used in BMT do not have long term side  ™-
x effects. The hair loss and skin pigmentation observed during  x.
e BMT is reversible. Some of the treatments may have long term - ™
.x effects on hormonal function and this will be discussed with . X
X . . X
x you prior fo BMT by your treating team. x
X x
e a1 599 9 fohedlt oft &ar o1 iE Siefaniforas wvma 82 o
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Discharge Planning x

77. When is discharge planned after BMT? x'

After BMT (Day O- stem cell infusion), it takes about 2-3 weeks x’

for the donor stem cells to establish themselves in the patients X
bone marrow and start functioning. As the cell count increases, "x
most of the complications like infections and oral ulcers start — *.
improving. Thus, it takes further 1-2 weeks for patient to -
stabilize. Once the donor stem cells start working, peripheral %
blood counts start increasing and reach a safe limit, there is no "%
evidence of infection or any other complication, patient is taken .
off all intravenous medicines, and starts eating well, discharge .-
from BMT unit is planned. .X
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78. Where can the child stay post discharge?

It is important for the patient to stay at a place within few
Kilometfers distance from the hospital post-discharge, so that “x
close follow-up can be maintained and prompt visits can happen .
to the hospital in case of complications, especially fever. The -
accommodation should be avoided at a place where construction X
work is going on nearby, as this can lead to increased risk of "X
infection. Patient’s room should have a separate washroom/foilet.  *.
The facility should also have a kitchen for freshly cooked food. x
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79.
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What are the precautions we should take at home?

Daily hygiene should be maintained with daily bath, brushing of
teeth, frequent washing and drying of clothes, and linens. Routine
cleaning of rooms should be done. Patient and family members
should avoid contact with people suffering from infections like
cough, cold. Dietary precautions (freshly cooked, well-cooked
food) should be followed. Overcrowded closed public spaces
must be avoided. Small kids at home residing with the patient,
should not receive oral polio drops.
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80. What should I do if my child develops fever after discharge?

81.

You will be provided the BMT helpline number. you need to
give paracetamol as advised and inform the BMT unit. Early
in transplant, we advise you fo bring the child fo the hospital
immediately as the child would need admission. After 5-6 months
of BMT, if the child is otherwise doing well, we may advise to
bring the child the next day as per the immune status of the
child. In addition to fever, any other complaint such as vomiting,
headache, rash, diarrhea also are to be informed immediately to
the BMT Helpline number and advise given should be followed.
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How long will medicines continue post-BMT?

Following BMT, medicines are expected to continue for few months
in cases of leukemia, whereas, in case of benign blood disorders,
like thalassemia, and aplastic anemia, medicines are likely to
continue for almost one-year post-transplant. These medications
include immunosuppression fo suppress the fighting between
donor and recipient cells. Also, it includes various antimicrobials
(antifungal, antiviral, antibiotics) to prevent infections.
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*..  82. How frequently is PICC line dressing done? *
o PICC line dressing and flushing should ideally be done atleast ™.
x once a week in order fo prevent line infections and blockage of '
e the line. e
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. 83. How long will PICC line / central line be retained? i
x:" Generally, central lines are retained until 3- 6 months post- x:"

"X transplant, as this is the period with highest risk of post-HSCT :x%
x, complications. .
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84.

85.

Are there any long-term complications of BMT?

Usually, the incidence of long-term complications post-BMT is
very low. However, a fraction of patients may experience rare
complications like chronic GVHD, or infertility. The development
of some complications like chronic GVHD, cannot be predicted.
The complication of infertility depends on the drugs used during
conditioning, and can be avoided via sperm/ovarian tissue cryo
preservation prior to BMT.
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What are the dietary precautions after BMT?

Patient should consume well cooked food, freshly prepared at
home, in hygienic conditions, to ensure prevention of infections.
One should make sure to wash the vegetables/fruits thoroughly
and peel off the fruits before consumption. Fried, or spicy
food should be avoided to ensure easy digestion and prevent
gastritis. Hotel/restaurant food should be avoided in order to
prevent infections through partially cooked or unhygienic food.
If patient is suffering with loose stools due to infections or
GVHD, use of milk/milk products should be restricted transiently.
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-« 86. Can the child play with siblings and friends after BMT? "
e Yes. As long as there is no risk of infection from sibling or ™.
x’ friends, child can very well play with them. However, oo many  x:
e kids together at one point of time in a closed space is not ™

"% recommended for the risk of infection. "x
X X
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. w
.-~ 8T. Canmy child be taken out to public places and social functions ~ _-* % &

“x after BMT? X
X X

"% No. For a year post-BMT, until patient is on immunosuppression, "%
e going out to closed public places like shopping malls/theatres, or  *. .
x social gatherings like weddings, should be completely avoided. x
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88.

89.

When is immune status rechecked in patients who have
undergone BMT?

Immune status is checked after atleast 3 months post-BMT,
and then 3 monthly. The recovery of immune status depends
on the drugs used during conditioning, type of transplant and
the strategy used in haploidentical transplant (T-cell depletion
results in delayed recovery of immune status, compared to post-
transplant cyclophosphamide). It also depends on the duration
of immunosuppressive drugs used after BMT, which is guided by
the presence/absence of GVHD and donor chimerism in patients
blood.
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When can child resume schooling?

Once child is free of immunosuppressive drugs for atleast a
month, and has resumed normal appetite and activity, he/she
can be sent to school. This happens usually after an year in
allogeneic BMT.
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x: w 90. When can vaccinations resume in children who undergo BMT? x: -
o As per ISCTR, in allogenic BMT, vaccination with killed or conjugate ~ ™-
x vaccine should be started after a year of transplant. Also, the x|
o patient should be atleast 1 month off immunosuppression, with -~

.x no signs of GVHD. For starting vaccination with live vaccines like .x
*. w MMR and varicella, rule of 2-1-8 is followed: 2 years after BMT, *. “
x’ 1 year affer immunosuppression, 8 months after IVIG. x

X b
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funding x

91. How much does bone marrow transplant cost in a government '
institute?

The cost of autologous BMT in a government institute is around
1-2 Lakhs rupees and an allogeneic BMT is around 6-10 lakhs. "x
This is based on the age and weight of the child, matching .
status of the donor, the type of conditioning medicines needed  °
for the transplant and the complications anticipated. %

WRAR TR & §149 &R giaqwetie fi arra frat 82 X
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92. Is BMT possible for poor families?

Yes. With support from government through various schemes, x.
BMT is well within the reach for most patients. There are central x'
government schemes such as Prime Ministers Relief Fund,
Rashtriya Arogya Nidhi and state government schemes such "x

Bharat scheme supports autologous BMT. In addition, there are '
schemes from government for diseases such as thalassemia
and aplastic anemia which help patients get transplant at the "%
earliest.
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93.

How can we get financial assistance for BMT?

Our BMT counselor will help you understand the documents
needed for applying for funding. Once applied it takes around
6-8 weeks on an average for funding fo be released.
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fupport and ftrength x

94. I feel afraid of this process. What can I do? x’
The treatment advised is necessary for the disease your ward x:x
is suffering from. Without this treatment, the outcome is not ~ .*
going to be as good as it can be. So, it is best to understand the " x

process, and go ahead with treatment. It will help if you can .
speak to survivors and their parents. They have gone through x
this process earlier and have emerged successfully. Speaking fo X
them can reduce your anxiety and give you correct information. "%
We recommend that you do not rely on internet as some of x
the information provided there is not verified and may not be -

appropriate fo your disease or confext. . X
X

We speak to all BMT patients and their parents daily during x:"

your stay in the hospital. If you feel sad or depressed, do " x

reach out fo us so that additional psychosocial support can be * -
provided to you. .
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* x  95. I have heard some children do not survive the disease. What *. %
x:x can I do so that my child will be a survivor? ":x
x Yes. All children suffering from these diseases do not often x
e survive. We fry our best fo get your child to be a long-term e
X survivor. By following the advice given by your treating team .x
x. « and taking medicines on time, you improve your chances of x-x
x’ recovery. Treating early and adequately is the best way to x
e improve outcome. e
) X ) X
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« 96. Where can I get more information about BMT? e
x: * There are good sources of information available regarding BMT x:"
"% on the infernet. One such is patient support group webinars by "%
o Indian Society of Bone Marrow Transplantation. x. XY
: : Q
X X
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", 97. What should I tell my child about BMT? e
e Your child should be aware of the process of BMT. We will ™.
x explain the process fo children in an age appropriate way so  x.
o that they are prepared for the period of stay inside the BMT ~ -™
. x and the treatment process along with it. .x
X X
- . "%
x et 3194 =d ht BMT & aR # T ST A1feq? x
X . . X
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i SY & R I v Juend aifes 7 BMT & 3fck 4 &f emafyy ek -
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"% x
x x.
X T
x:x 98. Is it possible that the disease can relapse after BMT? x:x
. In blood cancers, after successful BMT, the chimerism is closely -
x monitored for few years. If the donor chimerism is complete,  x’

the chance of recurrence of the leukemia is highly unlikely.

In certain other diseases, a mixed chimerism is acceptable.
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"% "%
x-x 99. In genetic diseases such as thalassemia, is there a risk of x-x
x:x transmission to next generation after successful BMT? ":x
x Yes. BMT cures only the blood disorder of the child. The risk of x
o transmission to next generation is dependent on the genes in the - ™

% gonadal cells. The chance of transmission should be discussed . X
X . . . X

x with a genetic counselor before planning a pregnancy. x
X X
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.- 100.Can my child have a normal life after BMT? o
x:" Yes definitely. Treatment for blood diseases, cancer and BMT is x:"

"x a difficult part of your childs life. But this is only for a short "x
" period, and after the child recovers, medicines are stopped ™.
x’ after 6-12 months in most children. Your child can attend normal ~ x’
o school, complete education and can pursue sports, hobbies anda - *

;x job like other children. 'x%
x- x-
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