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ATypes of catheters
AAdvantages and Disadvantages
ACatheter care

AComplications



Catheter types

ANontunneled catheters

ATunneled catheters with anchoring cuff
Almplanted ports

AApheresis/dialysis catheters

APICC



Non tunneled CVC



Hickman catheter



Port



Apheresis catheter



Catheter type

Advantages

Disadvantages

Nontunnelled catheters

Choice of sites
Easy to insert /remove
Multiple lumina available

Short-term use

Skin-tunnelled catheters

Lower infection rates
than nontunnelled
Long-term use

More complex insertion
and removal

Ports

No external catheter
Cosmetically attractive
Patient can bathe
long-term use

Lower infection rates

Surgical insertion and removal
Less suitable for frequent
repeated access

Apheresis/dialysis catheters

Permit high blood flow rates
Good for patients with poor
peripheral access who require

both PBSC harvest and transplant
procedure

Short-term use

PICC

Easy to insert and remove

Do not require platelet support or
correction of clotting prior to
insertion/removal

Higher thrombosis rate

Catheter longevity lower than with
skin-tunnelled devices

Incidence of malposition greater
than in other types of CVC




Table 80.1 Patient and treatment factors that affect catheter selection

Catheter-related factors:
¢ Duration of therapy (short or long term)

. ¢ Frequency of treatment (intermittent or continuous)
O I Ce O e Number of lumina required

Therapy for which the catheter is intended:
¢ Transfusions of blood products
e Parenteral nutrition
¢ Chemotherapy administration (types of chemotherapy agent)
e Hematopoietic cell collection
e Supportive care
Patient-related factors:
¢ Previous history of chest or neck surgery or radiation (mastectomy, neck biopsy)
* Presence of a chest, neck, or mediastinal tumor
¢ Pulmonary function (asthma, pleural effusion)
¢ Cardiac function (arrhythmias, pacemakers)
\enous access factors:
e Current venous access
 Previous history of venous access
* Previous history of catheter-related complications
¢ Previous or current history of veno-occlusive disease or lymphedema
Hematologic and coagulation status:
* Red cell blood count
» Platelet count
¢ History of bleeding disorders
¢ Anticoagulation (Coumadin, aspirin, Plavix)
Infection risk:
» White blood cell count
e History of recent infections
¢ History of catheter-related infections
Allergies:
* Anesthetics
¢ (Cleansing solutions
e Dressings
e latex




Catheter care pre & during Insertion

ANever place catheters with active infection (except if needed for
antibiotic administration)

APlatelet count >50, INR <1.5

AChlorhexidine has been shown to be superior to either povidone
lodine solution in reducing catheteelated blood stream infections

AUse of lidocaine with adrenaline 1 : 200 000 as local anesthetic will
reduce subcutaneous bruising/bleeding



Post insertion use and care

AAlways check tip position pegtacement

AThe external surfaces of the access port should be disinfected with a
chlorhexidine gluconate solution

AA blood sampling protocol should include instruction on the removal
of the dead space to avoid erroneous results.

AThe lumen for taking blood for drug levels should be different from
the one used to administer.



Table 80.2 Differences between devices for central venous access

Peripherally inserted
central venous
catheter lines

Externally tunneled
devices

Subcutaneous
ports

Lumen
Maintenance
Activity

Blood sample
Uses

Cost
Access
Flow

Complications
CRVT
CABSI

Placement

Removal

Single and dual lumina
Dally; training required

Some restrictions
Low reliability
Chemotherapy, TPN,
antibiotic therapy,
supportive therapy,
transfusions

Low Insertion cost
Painless
Determined by the
lumen

High

3.4-7.8%
1.81-7.71 per 1000
catheter-days
Trained nurses; at
bedside

Easy

Single, dual, and triple
lumina
Daily; training required

Some restrictions

High reliability
Hematopoietic cell
collection and infusion,
photopheresis, plasma/
red cell exchange,
transfusions, supportive
therapy, chemotherapy
High maintenance cost
Painless

Determined by the
lumen

High

8.6%

1.0-7.26 per 1000
catheter-days
Physician, in operating
room or radiology
Easy; in the office

Single and dual
lumina

Monthly; no training
required

No restrictions
Moderate reliability
Chemotherapy, TPN,
antibiotic therapy,
supportive therapy,
transfusions

High insertion cost
Needle access
Determined by the
needle

Low

0.4-6.1%
0.1-3.89 per 1000
catheter-days
Physician, in operating
room or radiology
Second procedure
required




Catheter Related Complications

ACatheter Related Infections
ACathetercRelated Thrombosis

ACatheter malfunction



Catheter Related Infections

Localized Catheter Colonization:

Significant growth of a microorganism(>15 CFU) from the catheter tip, subcutaneous segment of catheter, or
catheter hub.

Exit Site Infection
Erythema or induration within 2 cm of exit site in absence of BSI and purulence

Tunnel Infection

Tenderness ,erythema or site induration > 2cm from catheter site along subcutaneous tract of a tunneled
catheter ,in absence of BSI



Preventive Strategies for CRI

APhysician / nursing and even patient education

Randomized Controlled Trial > J Hosp Infect. 2005 Dec;61(4):330-41.
doi: 10.1016/).jhin.2005.01.031. Epub 2005 Jul 6.

Patient education--a strategy for prevention of
infections caused by permanent central venous
catheters in patients with haematological
malignancies: a randomized clinical trial

T Meller T, N Borregaard, M Tvede, L Adamsen
> Clin J Oncol Nurs. 2012 Feb;16(1):E12-7. doi: 10.1188/12.CJON.E12-E17.

Strategic patient education program to prevent
catheter-related bloodstream infection

Rebecca F Dela Cruz ', Brenda Caillouet, Susan S Guerrero



Preventive Strategies for CRI

A Cutaneous Antisepsis

Studies evaluating 2% chlorhexidine vs either povidioniéne or alcohol for the care of an intravascular
catheter insertion site have shown lower rates of CRBSI associated with the chlorhexidine preparation

Randomized Controlled Trial > Arch Intern Med. 2007 Oct 22;167(19):2066-72.
doi: 10.1001/archinte.167.19.2066.

Chlorhexidine-based antiseptic solution vs alcohol-
based povidone-iodine for central venc*-~ -~ thntne

care 6) Cochrane
Olivier Mimoz ', Stéphanie Villeminey, Stéphanie Ragot, Claire Dahyot-Fiz ] Ll bra ry

Franck Petitpas, Bertrand Debaene

Affiliations + expand » Cochrane Database Syst Rev. 2016 Jul 13;2016(7):CD010140. doi: 10.1002/14651858.CD010140.pub2
PMID: 17954800 DOI: 10.1001/archinte.167.19.2066

Skin antisepsis for reducing central venous catheter-related infections

Nai Ming Lai ™, Nai An Lai 3, Elizabeth O'Riordan #, Nathorn Chaiyakunapruk >, Jacqueline E Taylor ’,

Kenneth Tan &



Not been conclusively shown to prevent BSI

ACatheter dressing type
AAntimicrobial catheter locks
ARoutine replacement of CVC (important for Animeled catheters)



Management of CRI

Als Catheter removal necessary in all cases

Absence of local infection Local complications, e.g.
signs tunnel or port infection
Absence of metastatic Metastatic complications
complications
Sterile blood cultures Relapse of infection during/
after antibiotic treatment
Clinically stable patient Unstable patient

Persistent sepsis/bacteraemia
Certain microorganisms:

S. aureus, Candida species

CDC Guidelines



> Transpl Infect Dis. 2019 Feb;21(1):e13017. doi: 10.1111/tid.13017. Epub 2018 Nov 19.

Antibiotic lock therapy for salvage of tunneled
central venous catheters with catheter colonization
and catheter-related bloodstream infection

Saurabh Zanwar !, Punit Jain 2, Anant Gokarn 1, Santhosh Kumar Devadas ', Sachin Punatar !,
Sachin Khurana ', Avinash Bonda ', Ritesh Pruthy 3, Vivek Bhat 4, Sajid Qureshi 2, Navin Khattry

9.8% and CRBSI in 10.7% patients. Gram-negative bacilli (GNB) accounted for 45% and 83% of isolates
in CC and CRBSI, respectively. In patients with CRBSI, the rate of catheter salvage with the use of ALT

in addition to systemic antibiotics was 86% compared to 55% in patients with systemic antibiotics use
only (P = 0.06). There was no CRBSI related mortality, and no increase in resistant strains was noted at



Coagulase-negative
Staphylococcus spp

Staphwlococcus aureus

Gram-negative bacilli

Candida spp

'
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Mon-tunnalled OVC

+ Remove CVC and treat with ASA
for 5-7 days

= May retain OVC and treat with ASA
for 7 days and A LT for 10-14 days

Tunnelledfimplantable C/C

» May retain OVC and treat with ASA
for 7 days and A LT for 10-14 days

= If manifestationsworsen or
persist, remove O/C and treat for

5-7 days

Mon-tunnelled OVC

= VT removal is recommended

= ASA for =14 days, if
transoesophageal echocardiogram
is negative

Tunnelled/implantable C/C

= [ftransoesophageal
echocardiogram is negative, treat
with A5A and ALT for =14 days

» Remove CVC if infection is
complicated by endocarditis
(transoesophageal echo-
cardiogram positive) or septic
thrombosis or deep-seated
infection and treat with
intravenous ASA for 4-6 weeks

Non-tunnelled CVC
+ (VT removal is recommended
» ASA for 10-14 days

Tunnelled/implantable O/ C

« OVC removal is recommended

» |nabsence of other vascular sites,
treat with ASA and ALT for
10-14 days and ALT for 14 days

= Remove OVC ifthere is
deterioration or no response, and
treat with ASA for 10-14 days

Mon-tunnelled or tunnelled O/ C

= VT removal is recommended

= Treatwith appropriate antifungal
agents for 14 days after last
positive blood cultures

!

If bacteraemia or fungaemia persist, or lack of response after 3 days
of (VT removal and initiation of appropriate antibiotics or antifungals

l

Irvestigate further the possibility of:

» Septic thrombosis

» Infective endocarditis
= Any other metastic infection




Thrombosis

Boraks et al
Ratcliffe et al.

MNouwen et al.
Lagro et al.

Fijnheer et al.
Harter et al.
Male et al.
Lordick et al

Cortelezzi et al.

Van Rooden et al.
Abdelkefi et al

Cortelezzi et al.

Magagnoli et al.

1995

1999

1999
2000

2002

2002

2003

2003

2003

2005
2005

2005

2006

Retrospective
Prospective
Prospective
Prospective
Retrospective

Prospective
Prospective
Prospective
Prospective

Retrospective

Prospective
Prospective

Prospective

Retrospective

115
108
23
48
163

125

102
94

183

233
85 children
43

137
105
102
102
458

254

Symptomatic
Symptomatic
Symptomatic
(A)Symptomatic
Symptomatic

Symptomatic
Symptomatic
Symptomatic
Symptomatic
(A)Symptomatic
(A)Symptomatic
(A)Symptomatic

Symptomatic
Symptomatic
(A)Symptomatic
(A)Symptomatic

Symptomatic

Symptomatic

Heparin flush twice weekly

Heparin flush and warfarin | mg/day

Daily heparin—saline flushes

Not mentioned

Dailly heparin—saline flushes/no
prophylaxis

7 days nadroparin s.c.

10 days nadroparin s.c.

Daily heparin-saline flushes

10 days of LMWH s.c/4 weeks of heparir

10,000 IE heparin i.v./day

Continuous UFH or flushes

Continuous UFH/LMWH s.c/low-dose
heparin

Weekly heparin flush and LMWH or
UFH or none

Daily urokinase in lumina of the CVC

Saline infusion

Continuous infusion of UFH

Not mentioned

14.2% antithrombotic prophylaxis

1 mg of warfarin daily




Neck or extremity swelling or
pain

Chest X-ray to rule out catheter-
related problems. Venous duplex
ultrasound to rule out thrombosis

Computed tomography scan with Initiate anticoagulation therapy
contrast to rule out venous with low molecular weight
thrombosis heparin, followed by coumarin

Remove catheter if no longer needed,
symptoms do not improve or
anticoagulation is contraindicated

Do not remove catheter if catheter
is needed and symptoms improve




Catheter Malfunction

Catheter occlusion includes

ABlockage resulting from kinking of the catheter
AOcclusion of the catheter tip on the vessel wall
AFibrin sheath or fibrin flap or luminal thrombus
AMigration of the tip into a smaller vessel

Plain Xray or a catheter contrast study
may be helpful in confirming the diagnosis



Catheter malfunction

Complete occlusion of Partial occlusion of one L .
_ : Pain with infusion
all the catheter lumina or more catheter lumina
Catheter contrast study Chest X-ray to rule out Chest X-ray to rule out
to determine if there is catheter kinking or other catheter fracture or
some minimal patency mechanical factors dislodgement
It occurs immediately Urokinase or t-PA Correctable Noncorrectable
following infusion, catheter injection. catheter- catheter-related
suspect chemical Repeat up to three times related problem problem
Hydrochloric acid or Catheter contrast study ApDropriate
bicarbonate irrigation. to rule out fibrin sheath in?gmepntion Catheter removal

Urokinase or t-PA

Repeat up to three times or venous thrombosis J
infusion for 12 hours J




Take home messages

ACatheter are lifelines for transplant patients

ASeveral optiong multitude of factors based on what to choose
Almportant complicationg infections, thrombosis, malfunction
ASeveral lowcost interventions to prevent CRBSI

ATaking good care of catheters needs a bit of effort (by physicians,
nurses and patients) but important to reduce complications
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What are stem cells?

Thl‘ee Kev FaCtS AbOI.It Stem Ce“S Differentiation (Specializing)

o The defining characteristic of a stem cell ¥ Specialized cell
is that it can self-renew or differentiate. (e.g. muscle cell, nerve cell
9 Stem cells enable the body to grow, \‘

repair and renew. Self-Renewal [Copying)

Stem cell
o There are three types of stem cells:

Tissue Stem Cells Embryonic Stem Cells Induced Pluripotent Stem Cells (iPS)

In the fetus, A blastocyst
baby and The calll =» ©) Cell from the body
throughout inside are the l Genetically reprogrammed
life. '

inner cell maey ( Pluripotent cell
Found These cells, then grown ('embryonic-like’)
throughout the in the lab, are called l .

iPS cells are

body, each type
gives rise to at least
one type of more
specialized cell.

bryonic st Ils.
Embryonic stem c88 grown in the lab.

Varying Varying factors
factors are added to are added to

For example, blood /\ differentiate the ES @ G? differentiate the

stem cells are found cells into any iPS cells into any
in the bone marrow. @ cell type. cell type.

N J

Y.
© EuroStemCell Embryonic stem cells and iPS cells are pluripotent;
www.eurostemcell.org they can generate all the specialized cells of the body.




Embryonic stem cells

i A\
Derivation and Use of Embryonic | Alslet cells of the pancreas

Stem Cell Lines ADopamine producing nerve cells
ok ey g ARetinal cells

(forms placenta

\ > l.: .0..
cells :
L u tt us)
/ Culture cells
L]
Day 5-6 '0
Blastocy yst
1lar i L )
N 4
[}

—
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Adult stem cells

Neural Stem Cell

Cardiac stem Specialization
cell niche (Cardiac lineages)

2 g Cardiomyocytes

. Ve
e : © ©  Smooth muscle cells

Cell division V

Daughter -+ . Endothelial cells
» gl
rogenitor cell

Oligodendrocytes



Inducedpluripotentialstem cells

Magic in the Lab

Alternatively, How stem cells help healing
stem cells can

also be derived from

normal body cells, such

as skin or blood cells.

Q

STEM CELLS
FROM
BODY CELLS

A These so-called induced

pluripotent stem (iPS) cells Blood

don't bring along the ethical platelets are in
issues involved with very high demand in
embryonic stem cells, emergency wards. They aid
However, researchers the body's natural
suspect that using clotting mechanism and
them might increase prevent seriously injured
the danger of degeneration patients from bleeding
and cancer formation.

Blood platelets

EJ Using iPS cells, researchers can cultivate
things such as blood platelets (thrombocytes).

Since they don't have a cell nucleus, cancer formation
is impossible.




Types of stem cells

ESCS

Adult SCs

iIPSCs |

4 ~

Isolate rom

Circulating precursors

“Isolate and amplify
 somatic cells

Retroviral

[ theinner cell Bone 1
'l . . mass ofthe marrow I:esnsvueed Sl transfection
> X blastocyst derived “ A \ P a8 <
\ l / ' Pluripotency
C @ ESCs ssicte AUl SCs induction
integration iPscs
and Jor pro-
angiogenic
paracrine Enr:rant_:ed A
factors perfusion
andtissue Mesoderm Trophobla
Endoderm MeSoderm e odermy 4 function Endoderm Ectoderm
Origin: Origin: Origin:

Stre ngths:

YWeaknesses:

Blastocystof embryo

Pluripotent (3 germ
layers)

Self-renevwal and high
replicative capacity

Immunological concerns
Subjectto ethical debate
Potential forteratoma
and teratocarcinoma
Currently no clinical trial
data

= Bone marrow, circulation
orresidenttissue

Strengths:

= Autologous

= Clinical safety and
efficacy data

= Typically lineage
committed

YWeaknesses:

= Limited number

= Limited replicative
capacity

= Lineage restricted

Strengths:

Yeaknesses:

Reprogramming of
somatic cells

Totipotent (3 germ
layers andtrophoblast)
Autologous
Largereservoirofcells

Potential forteratoma
and teratocarcinoma
No clinical data




Haematopoietictem cells

W ¢ . APresentin the bone marrow

// @~ AGive rise to Myeloid anc
"M Lymphoid progenitor cell lines

Q‘WW ASpongy bed adtromalcells
~'d  provide nourishment for the
progenitor cells

" gy om oo




CXCR4stem cell anchor

Stem cells anchored ® @)K @

to hone marrow ® &/ AMD3100
) & O Mobilization

Stromal cell o ® o\ \& S
BM-MSCs
Bone marrow %




Bone marrow stroma

Osteoblast

miR-126




Stem

PB

BM

CB*

cells and lymphocytes

Transplanted T cells x 107/kg recipient weight |

0 5 10 15 20 30 40

| | | | ] | | | | | |

g1 G-CSF 750ug subcutaneously

4.0 day -6 to 0. Mononuclear cells
collected by apheresis
8 Aspiration under general anesthetic
1.4 from both iliac crests + sternum
0.5 Placental blood drained into sterile

| 0.05 container. Quantitated and cryopreserved

|
0 5 10

| | | | | I

1[5 20 30 40
Transplanted CD34 cells x 108/kg recipient weight |

| | | |

* Pediatric recipients




Donor consent

AWeight of patient and donor
AReplace Vitamin D/B12
ABlood group incompatibility

Alrradiated blood



Bone marrow harvest

ANeedles; 11 or 13 gauge
ASyringes

ASpike set

A3 way

AACD

ABlood bags

ABlood filter



Calculation

A10 ml / kg of recipient body weight

Alf red cell incompatibility collect extra

ADonor may require transfusion

ANo more than 20 ml / kg of donor body weight
AAutologous pre deposit

Alron replacement

AG primed bone marrow



Get equipment ready




Bone marrow harvest

AHarvest needles

AHepariniseall syringes; add 1 in
25,000c¢ yellow top heparin to
100 ml saline in a kidney tray
and use this solution to rinse the
marrow needles




Prone positioncorrect height




Small aliguots




Collectionc anticoagulant 1:7




Filter




Examine site




Transport and storage

AOnce adequate volume is collected use a normal blood set to filter
bone spicules and fat

ATransport to lab in a blood transport bag at 4 to 8 C



Marrow miner Equipment

[ B
—3




How does It work?




Peripheral blood stem cells

ADonor requires 5 injections of
GCSF tanobilisebone marrow
stem cells into peripheral blood
and these are collected on the
fifth day

| l




Peripheral blood stem cells




GCSF

Bone Marrow Tranplentstion. {1998) 22 19-45%
o 1998 Stockion Press Al righes resensed D268-336%%8 312.00

RS A SOk bon - pros s, oo, Lkt

Comparison between once a day vs twice a day G-CSF for
mobilization of peripheral blood progenitor cells (PBPC) in normal
donors for allogeneic PBPC transplantation

C Arbona. F Prosper. | Benet, F Mena, € Selano and J Garcia-Conde

fHemarodogy and Oacolfogy Departmend, Mospital Clinice Universitario, University of Valfencia, Spain
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Plerixafor

Vol 102 No, B (20173 Maraob, 207

ARITICLES

Effect of high-dose plerixafor onm CD34+
cell mobilization in healthy stem cell
domnors: results of a randomized
crossover trial
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Venous access

PBSC Collection —Prerequisites Venous access

Table 25. Semipermanent HD Catheter and Patient Size Guideline 4o ™
Patient Size (kg)

Catheter Options

<10 kg Made on a case by case basis
10-20 kg 8 French dual lumen
20-25 kg 7 French twin catheter
20-40 kg 10 French dual lumen

10 French Split catheter

10 French twin catheter
>40 kg 10 French twin catheter

11.5 or 12.5 French dual lumen

i § CD34+cells



Apheresis choice

Various Apheresis platforms

Terumo-Optia Amicus-




Extracorporeal volume

ARanges from 170 to 300 ml
Alf above 10% of blood volume needs blood priming

ALeucodepletedrradiated blood



Procedural considerations in PBSC collection

ABlood flow
ACycle volumes
ATotal blood volume processing

AAnticoagulant to blood ratio



Cytapheresis based on the specific gravity
of cell types

- )
Whole blood in Component to be Pm’md ' ]'7
removed out PJ' I , ]‘l
— — ek .
Monocytes i
T Lymphocyles (5107
Platelt rich plasma Myelocytes promyelocys I
Lenkocytes
Blasts I8
R Metamyelocytes 1}
Mature granulocyes )
Erythrocyts X



Monitoring

AVitals
AHypocalcaemia

AHaemodynamicsnonitoring 6 hours post procedure



Challenges

ACollectionc CD34

AMultiple collections



Cord blood stem cells



http://www.cord-blood-stem-cell-therapies.com/newborn umbilical cord.jpg

Processing of stem cells

Cord Blood Processing

Cord Blood
Iui: recetved o
y Layer "
at LifeCell
|Jlmr‘|ll:|\ -~ Middle layer - bulfy coat e

Cord blood components Bully coat with stem cells Excess plasima is removed
seperated by centnfugation are harvested using LifeCell's  using automated plasima
|Il\l'”ll'(.") extracior
processing technology

25 I .
i LifeCell
Cryo-Veweh
DPDMSO-Dextran Alter homogenization
[Cryoprotectant) of DMSO
added 1o bulfy coat bulfy coat with stem
with stem cells cells are translered to
Cryo “-‘S {(25ml) Wr.nj"n:d and sealed Cryo-bags
are frozen using control rate
freezer and transfered 10 Cryo
vossels

Frozen under 196" C
and preserved




Cord blood banking

Types of Umbilical Cord Blood Banks  ANO need for private banking in
B healthy families

PRIVATE PUBLIC:
FamS)’C%WHS donate UCB to society
< ACord blood is noembryonal
Pivate 2\ 1 Eorprofit | | Non-Prof stem cells

banking
subsidiary

Company | | Institution

All private Private
banks are || case-of-need
For-Profit / \ programs

Un-Related Transplants

FAMILY: e

Related Transplants, :

Experimental Medicine BaSIC ﬁseamh
Discarded

© Frances Verter, PhD 2007



Ripple effect
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T-cell Depletion

Dr Satya Prakash Yadav
Director- Pediatric HemateOncology & BMT
Medanta The Medicity
Gurgaon



Disclosure

ANothing to declare



What we will discuss?

AWhy we needHaploBMT ?
AHaploPlatformsc T cell Replete and deplete
AT cells

ATCR alpha beta/CD19 Depletion
Alndications

APID

ALeukemia

AFanconi Anemia

AThalassemia

ACD45 RA depletion

ASummary



Donor cells

= 95% =5%

PBSC
CD34+ CD3+ CD19+ CD14+
(progenitor cells) (T cells) (B cells) (NK cells) {dendritic cells)
r
aff T cells 15 T cells

I Red text = innate immune
CDg+ cell components of the graft,

+/FOXP3+) Naive T cell (coasnm)




T cell Depletion

Immunodepletive agents and their action

Anti-af3-TCR Anti-lymphocyte
| 1 Ab IeM serum
TR polyclonal Ab

. & . B
@ gdco
@ue

Selective depletion Nonselective depletion
T: T lymphocytes G: granulocytes
B: B lymphocytes NK: natural killer cell

M: monocytes



TCR alpha beta depletion

” Immuno-magnetic microbead

Biotin anti-a3 TCR monoclonal antibody
af TCR

netic microbead attached to
mn eliminating the a3 T cells

Magnet column

Eluent of depletion process containing

' . CD34+ cells, NK cells, and y0 T cells.



¢/ whi k/ 5mMd RSLI SU-SR | {/ ¢
haploidentical relative to treat children with
different nonmalignant disorders

ooooooooooooooooooooooooooooooooooooooooooo

PRRRRRERRRRRRTRTRRTRRDRDNNE -

Median age at HSCT 3.5 years (range 0.3-16.1)
( ) &

= a | [ <o
P Po ) @ §65e423
A, 0| (11 |

o Qo 2=00 4
L4 -\\1._;’
= Monocyte  Megakaryocyte Neutrophil RBC
7 f D =
J < J/ \_ )

L\
L TR Red blood cell Bglhstioanem Metabolic disorders
mmmmmm deficiencies disorders =16 =3
| e o= Other n=2
V DFS

- Fast engraftment

1. ' 08 - Rescuable graft

‘ ! failure

% ﬁ £ 06

X gﬁ 04 4 - Low acute and
chronic GVHD

lllll

1 ld 0.2
252 - - Low TRM
! - | e 2 4 e s - High OS/DFS
: Years

TCRo3/CD19-depletion

PMerli, D PagliarafF Galavernaet al. Blood Advp (1) (2022), pp281-292




TCRaB/CD19 Cell-Depleted HLA-Haploidentical Hematopoietic Stem Cell

Transplantation (HSCT) in Pediatric Acute Leukemia (AL)

TCRaB/CD19 cell-depleted HLA-
haploidentical HSCT transplantation
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Haplo-HSCT after af3 T- and B-cell depletion
represents a competitive alternative for

children with AL in need of urgent allograft
(Blood. 2017 Aug 3;130:677-685)

Clinical study:

e 213 children/young adults
* Median age 9.5 years

e 152 ALL/ 61 AML

e Allin CR at HSCT

e Median follow-up 47.6 months
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Conclusions: 1) The outcomes of pediatric patients with acute leukemia given

CR1, CR2 Disease
. MRD CR3, CR4 phase

TCRaB/CD19-depleted HLA-haploidentical HSCT are almost superimposable on those of
transplant from HLA-matched donors; 2) use of TBI, low/negative levels of MRD, and
transplant in CR1/2 are associated with improved outcome. Blood

Visual
Merli et al. DOI: 10.1182/blood.2023021336
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HLAK | LI 2 A R S y*{CDIG{ddpleted/stem
cell transplantation in children and young adults
with Fanconi anemia

24 patients with FA Ex vivo TCRaf3*/CD19* depletion / All 24 alive and disease-free
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median age at HSCT
8.6 years (1.8-20.9)

HSCT indication

- Severe bone marrow
failure 23 (96%)

- Clonal evolution 1 (4%)

® o 0 . : .
(1) 3 required further intervention
w || (2" HSCT or HSC boost)

4 patients experienced grade I-l|
acute GVHD

Conditioning 1 patient experienced mild

chronic GVHD
1 patient developed grade 2
vulval intraepithelial neoplasia /

L StrocchioD PagliaraM Algeri,et al. Blood Advb (5) (2021), ppl13331339
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Haploidentical HSCT for hemoglobinopathies: improved outcomes with
TCRap "/CD19 "-depleted grafts

Javid Gaziev,' Antonella Isgro,’ Pietro Sodani,? Katia Paciaroni,’ Gioia De Angelis,’ Marco Marziali,' Michela Ribersani,’ Cecilia Alfieri,’
Alessandro Lanti,® Tiziana Galluccio,' Gaspare Adorno,? and Marco Andreani’
"International Center for Transplantation in Thalassemia and Sickle Cell Anemia, Mediterranean Institute of Hematology, Polidinico Tor Vergata, Rome, Italy; *Unita Operativa

Complessa Internal Medicine and Hematology, Azienda Ospedaliera Ospedali Runiti Marche Nord, Ospedale Santo Croce, Fano, Italy; and *Senvizio di Immunoematologia e
Medicina Trasfusionale, Policlinico Tor Vergata Foundation, Rome, laly
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Administration of BRE01 Following TCR alphata
T-Cell Depleted HapldSCT in Children with
Thalassemia

ABPX501 areallo T cells modified to express the inducible caspagiC9)
safety switch

ABPX501 lymphocytes provides broad virugdmor-specific immunity

AThe safety switch provides the unique ability to resaBxdH Dfollowing
the administration ofrimiducid

Alt inducesdimerization& activation of iC9, inducing apoptosis of BFtX

Blood2018132:166;doi: https://doi.org/10.1182/blood2018166



Methods

A TCR /CD19 depletechaploHSCT was followed by infusion of donor lymphocytesERXn patients
A No posttransplantGvHDprophylaxis was employed

A 24 patients ofThalassemiaedian age 9 yrs {44 yrs)

A Median followup -11.3 months

A Majority received a Bibased conditioning regimen

A Median CD34dose20 million/kg and" -TCRcell dosel5,000/kg

A Haplodonor was a parent in all children

A Median time to BP>01 infusion was 17 days



Results

A Primary graft failure seen in 2/24 (8.7%)

A One patient underwent a 2nd HSCT and remains disease free at 31 months
A 22 engrafted median time fomeutrophil-15 days & plateleii2 days

A 3 patients developed Grade2lAcuteGvHD& none had chronic GVHD

A Rimiducidwas administered in one patient with Grade 2 SkKBvHDwho subsequently achieved
aCR

A Two patients died from infections
ADFS82.2% & 090.7%
ACD3 & CD4T cells >500 cells/ml were achieved by 180 & 270 days
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CDA45A depletion

Bone Marrow
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Randomized Controlled Trial > Bone Marrow Transplant. 2021 Jul;56(7):1614-1624.
doi: 10.1038/541409-021-01232-x. Epub 2021 Feb 16.

Safety and efficacy of the low-dose memory
(CD45RA-depleted) donor lymphocyte infusion in
recipients of ap T cell-depleted haploidentical grafts:
results of a prospective randomized trial in high-risk
childhood leukemia

Maria Dunaikina !, Zhanna Zhekhovtsova 1, Larisa Shelikhova 1, Svetlana Glushkova 2,
Ruslan Nikolaev 2, Sergey Blagov ', Rimma Khismatullina ', Dmitriy Balashov ', Elena Kurnikova 4,
Dmitriy Pershin 2, Yakov Muzalevskii #, Alexei Kazachenok #, Elena Osipova 3, Natalia Miakova 2,

Dmitriy Litvinov > Galina Novichkova 2, Alexei Maschan 1, Michael Maschan © 7

Affiliations + expand
PMID: 33594278 DOI: 10.1038/s41409-021-01232-x

Abstract

Depletion of ap T cells from the graft prevents graft-vs.-host disease (GVHD) and improves outcome
of HSCT from haploidentical donors. In a randomized trial, we aimed to evaluate the safety and
efficacy of low-dose memory (CD45RA-depleted) donor lymphocytes (mDLI) after HSCT with off T-cell
depletion. A cohort of 149 children was enrolled, 76 were randomized to receive scheduled mDLI and
73 received standard care. Conditioning was based on either 12 Gy total body irradiation or
treosulfan. Rabbit antithymocyte globulin was replaced by tocilizumab and abatacept. Primary end
points were the incidence of acute GVHD grades lI-1V and the incidence of cytomegalovirus (CMV)
viremia. The incidence of grades II-IV aGVHD was 14% in the experimental arm and 12% in the control
arm, p-0.8. The incidence of CMV viremia was 45% in the experimental arm and 55% in the control
arm, p-0.4. Overall, in the total cohort 2-year NRM was 2%, cumulative incidence of relapse was 25%,
event-free survival 71%, and overall survival 80%, without difference between the study arms. Memory
DLI was associated with improved recovery of CMV-specific T-cell responses in a subcohort of CMV



Conclusion

AT cell depletion is available and effective in reducing GVHD
ATCR alpha beta/CD19 depletedplooutcomes are good
ACost is a barrier to access

AViral reactivation still a problem

ACDA45 RA depletion feasible

ACDA45 RA depleted donor lymphocyte infusion add back is feasible
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Any questions?
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Case of Aplastic Anemia

Presented by Dr Rajat Misal
DrNB Senior Resident
Sahyadri SuperspecialityHospital

Pune
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A 4 years female

A 1STissue of non consanguineous marriage

A Antenatal period was uneventful

A She attained all developmental milestones appropriate for the age
A Age appropriate immunization complete

A Presented with Bleeding Gums angcchymotigpatches

A She was investigated by the Dentist ademogramwas done

A HGM 6.3/4490/6000 NL3%, L76%, M9 %, E2%, B0%

ISBMT BMT MASTER CLASS- CASE PRESENTATION



A She was referred to outside hospital where she was advised Bone marrow aspiration and biopsy

A BMA (10/07/24):
A HypocellulaMarrow (overall cellularity, 10%)
A scattered fewerythroidsand myeloids

A Absent megakaryocytes and
A Prominent lymphocytes and plasma cells

U Consistent with Aplastic Anemia.

A CytogeneticsNormal (46/XX)
A NGS Negative (report received later)
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A She was admitted outside with febrile neutropenia
A Received IV antibiotics
A She was transfused multiple time as and when indicate20 transfusions (within 2 months)

A Presented to our hospital on 19/8/24 with fever
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AAt presentation Hgm 9.1/2400/9000N-2.4%, £96% M0.6%, ED.7%, B0%

AStarted on IV Antibiotics.

AAs our institutional experience withATGavailable in the market is poor.

AParents were counseled regarding need of urgent HSCT

AHRHLA of parents was sent

AMother was 6/10 match and father was 5/10 match

ADKMS and DATRI search was initiated but as there were no matches available

ADonor Specific Antibodiemsitive against HLA class 1l of father withr| >1000

ANo Donor specific antibodies against mother HLA class | and II

AHencemother was selected & 52y 2NJ I YR LI (0 BEYwWoRd wasyidRe. 5 2 V 2
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Conditioning Protocol Flu + Cy +rATG + TBI

A rATG (7mg/kg- total) Day-5 to-3

A Inj Fludarabing40 mg/m2/day) x 4 days Da§ to-2

A Inj Cyclophosphamide (5mg/kg/day) Dayand-3 (with MESNA)
A Total Body irradiation at 200cGy on Day

x Low dose of Cy and TBI were given as NGS was awaited (suspécié®)2 Y A Qa

ISBMT BMT MASTER CLASS- CASE PRESENTATION 94



Stem cell infusion

A GCSFmobilisedPBSC graft was used
A CD 34/kg infused7.3 X 10/kg
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GVHD prophylaxis

A PTC\25 mg/kg/day) on Day +3 and Day +4
A Inj Cyclosporine (3mg/kg/day) from Day +5

A InjGCSF 100mcg SC from Day+1
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Post Transplant Period

A Persistent fever

A Managed with IV antibiotics and Granulocyte

A No engraftment till Day 21

A Bone marrow aspiration and biopsy was done

A markedlyhypocellulatbone marrow spaces.
A Trilineagehaemopoiesisuppressed

A Megakaryocytes absent
A Increased pigmented macrophages and plasma cells

U Primary Rejection
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A Parents were informed regarding the graft rejection and were counseled regarding need for
second HSCT

A No MUD available in DATRI and DKMS registries

A Donor specific Anti HLA antibodies against father rechecked

A Negative for Anti HLA antibody this time

A Father was selected as donor

A It was decided to do T cell depleted PBSCT and giegadosef stem cells

ISBMT BMT MASTER CLASS- CASE PRESENTATION 08



Conditioning Protocot Flu-Treo-rATG-Bortezomib TBI

A Inj rATG (10 mg/kg total) on Day-9 to-7

A Inj Fludarabing30 mg/n#/day) on day6 to-2
A Inj Treosulphar{20 gmym? total) on Day-4 & -3
A Inj Bortezomib(1.3 mg/m) on Day-5 & -1

A
A TBIi 200cGY on day-1

ISBMT BMT MASTER CLASS- CASE PRESENTATION 99



Stem cell infusion on 19/10/2024

A Cell Dose Infuse®0 X 1&kg
A Unselected Donor CD3 x 18 /kg given along with Stem cells
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POST TRANSPLANT PERIOD

A Patient had persistent tachycardia

A NTProBNP23703pg/ml

A In suspicion of MyocarditislVIG 1gnvkg was given for 2 days

A Tachycardia settled

A Her NFProBNP reduced td1435pg/ml after 1 week an@3 pg/ml after 4 weeks
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APersistent fevanspiteof antibiotics and granulocyte support

ASerum Ferritir=200000ng/mll

fStarted on IV steroids

ALow dose IV cyclosporine (for HLH)

Ader fever responded well to the treatment and her ferritin levels also reduced.
Aloday is Day + 62

ISBMT BMT MASTER CLASS- CASE PRESENTATION 102



ANeutrophil engraftment on Day+10
APlatelet engraftment on day +14
AFever subsided

AClinically stable

ADischarged

ANow on regular follow up

AReceiving monthly doses of CD45 RO (memory T cell) infusion
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What did | learn from this case ?

A Primary graft failuré diagnosis and management

A T- Cell DepletedHaploHSCT

A Utilisation of megadosef TCD stem cells for early engraftment
A Periengraftment HLH and its management

A Use of memory T cells for prevention of viral reactivation
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W) Check for updates

Brief Report

TRANSPLANTATION

HLA-haploidentical stem cell transplantation after removal of a8 ™
T and B cells in children with nonmalignant disorders

Alice Bertaina,' Pietro Merli,' Sergio Rutella,'? Daria Pagliara,' Maria Ester Bernardo,' Riccardo Masetti,® Daniela Pende,*
Michela Falco,® Rupert Handgretinger,® Francesca Moretta,' Barbarella Lucarelli,’ Letizia P. Brescia,' Giuseppina Li Pira,’
Manuela Testi,” Caterina Cancrini,® Nabil Kabbara,” Rita Carsetti,' Andrea Finocchi,® Alessandro Moretta,'°

Lorenzo Moretta,® and Franco Locatelli'"’

" Department of Pediatric Hematology and Oncology, Istituto di Ricovero e Cura a Carattere Scientifico Bambino Gesu Children's Hospital, Rome, Italy;
2Department of Medical Sciences, Catholic University Medical School, Rome, ltaly; *Department of Pediatrics, Sant'Orsola Hospital, University of Bologna,
Bologna, Italy; “istituto di Ricovero e Cura a Carattere Scientifico Azienda Ospedaliera Universitaria San Martino-Istituto Nazionale per la Ricerca sul Cancro,
Genoa, ltaly; “lstituto di Ricovero e Cura a Carattere Scientifico Giannina Gaslini, Genoa, Italy; ®Children’s University Hospital, University of Tuebingen,
Tuebingen, Germany; “Laboratory of Immunogenetics and Transplant Biology, Istituto Mediterraneo di Ematologia Foundation at Tor Vergata University Hospital,
Rome, Italy; *University Department of Pediatrics, Istituto di Ricovero e Cura a Carattere Scientifico Bambino Gesu Children's Hospital, University of Rome Tor
Vergata, Rome, ltaly; ®*Pediatric Hematology Oncology Division, Rafic Hariri University Hospital, Beirut, Lebanon; *Dipartimento di Medicina Sperimentale and
Centro di Eccellenza per la Ricerca Biomedica, Universita di Genova, Genoa, laly; and ' 'Department of Pediatrics, University of Pavia, Pavia, ltaly
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Biol Blood Marrow Transplant 19 (2013) 754-759

Excellent Outcome of Haploidentical Hematopoietic Stem
Cell Transplantation in Children and Adolescents ASBMT

American Society for Blood

With ACQUired Severe Ap aStic Anemia and Marrow Transplantation

Ho Joon Im™*, Kyung Nam Koh, Eun Seok Choi’, Seongsoo Jang?,
Seog Woon Kwon?, Chan-Jeoung Park?, Hyun-Sook Chi?, Jong Jin Seo'

' Division of Pediatric Hematology/Oncology, Department of Pediatrics, University of Ulsan College of Medicine, Asan Medical Center
Children's Hospital, Seoul, Korea
2 Department of Laboratory Medicine, University of Ulsan College of Medicine, Asan Medical Center, Seoul, Korea
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ABSTRACT
We evaluated the outcome of children and adolescents with acquired severe aplastic anemia (SAA) who
received haploidentical hematopoietic stem cell transplantation (HHCT) with in vitro T cell-depleted
peripheral blood stem cells. Twelve patients with acquired SAA received a total of 15 HHCTs with in vitro
CD3-depleted grafts between July 2009 and July 2012. Among the 12 patients, 11 achieved neutrophil
engraftment at a median of 10 days (range, 9 to 13 days) after HHCT. One patient failed to achieve primary
engraftment, and two experienced graft rejection soon after engraftment. All three patients who experienced
early graft failure received a second HHCT and achieved sustained engraftment. Thus, the final engraftment
rate was 100%. Acute graft-versus-host disease was assessed in 9 patients, excluding the 3 patients with early
graft failure. Three of these patients developed acute graft-versus-host disease (two > grade Il and one with
grade III). All 12 patients survived and were transfusion-independent at a median follow-up of 14.3 months
(range, 4.1 to 40.7 months). Hematopoietic stem cell transplantation from haploidentical family donors with
in vitro CD3 T cell depletion is a reasonable therapeutic option for children and adolescents with acquired
SAA. Our future trial with a uniform protocol will help to solve the problems associated with HHCT and
provide a valuable platform for the further development of HHCT as a therapy for SAA.

© 2013 American Society for Blood and Marrow Transplantation.
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