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Catheter types

ÅNon-tunneled catheters

ÅTunneled catheters with anchoring cuff

ÅImplanted ports

ÅApheresis/dialysis catheters 

ÅPICC



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



Choice of CVC



Catheter care ς pre & during insertion

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

ÅPlatelet count >50, INR <1.5

ÅChlorhexidine has been shown to be superior to either povidone-
iodine solution in reducing catheter-related blood stream infections 

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



Post insertion use and care

ÅAlways check tip position post-placement

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

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

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





Catheter Related Complications

ÅCatheter- Related Infections

ÅCatheter ςRelated Thrombosis

ÅCatheter 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

ÅPhysician / nursing and even patient education



Preventive Strategies for CRI

ÅCutaneous Antisepsis

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

                                                    



Not been conclusively shown to prevent BSI

ÅCatheter dressing type

ÅAntimicrobial catheter locks

ÅRoutine replacement of CVC (important for non-tuneled catheters)



Management of CRI

ÅIs Catheter removal necessary in all cases 

CDC Guidelines







Thrombosis





Catheter Malfunction

Catheter occlusion includes

ÅBlockage resulting from kinking of the catheter

ÅOcclusion of the catheter tip on the vessel wall

ÅFibrin sheath or fibrin flap or luminal thrombus

ÅMigration of the tip into a smaller vessel

   Plain X-ray or a catheter contrast study

   may be helpful in confirming the diagnosis





Take home messages

ÅCatheter are lifelines for transplant patients

ÅSeveral options ς multitude of factors based on what to choose

ÅImportant complications ς infections, thrombosis, malfunction

ÅSeveral low-cost interventions to prevent CRBSI

ÅTaking good care of catheters needs a bit of effort (by physicians, 
nurses and patients) ς but important to reduce complications



THANK YOU
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What are stem cells?



Embryonic stem cells

ÅIslet cells of the pancreas

ÅDopamine producing nerve cells

ÅRetinal cells



Adult stem cells



Induced pluripotential stem cells



Types of stem cells



Haematopoietic stem cells

ÅPresent in the bone marrow

ÅGive rise to Myeloid and 
Lymphoid progenitor cell lines

ÅSpongy bed of stromal cells 
provide nourishment for the 
progenitor cells



CXCR4 - stem cell anchor



Bone marrow stroma



Stem cells and lymphocytes



Donor consent

ÅWeight of patient and donor

ÅReplace Vitamin D/B12 

ÅBlood group incompatibility

ÅIrradiated blood



Bone marrow harvest

ÅNeedles ς 11 or 13 gauge

ÅSyringes

ÅSpike set

Å3 way

ÅACD

ÅBlood bags

ÅBlood filter



Calculation

Å10 ml / kg of recipient body weight

ÅIf red cell incompatibility ς collect extra

ÅDonor may require transfusion

ÅNo more than 20 ml / kg of donor body weight

ÅAutologous pre deposit

ÅIron replacement

ÅG primed bone marrow



Get equipment ready



Bone marrow harvest 

ÅHarvest needles

ÅHeparinise all syringes ς add 1 in 
25,000 ς yellow top heparin to 
100 ml saline in a kidney tray 
and use this solution to rinse the 
marrow needles



Prone position -correct height



Small aliquots



Collection ς anticoagulant ς 1:7



Filter 



Examine site 



Transport and storage

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

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



Marrow miner- Equipment



How does it work?



Peripheral blood stem cells

ÅDonor requires 5 injections of 
GCSF to mobilise bone marrow 
stem cells into peripheral blood 
and these are collected on the 
fifth day 



Peripheral blood stem cells



GCSF



Plerixafor



Venous access



Apheresis choice



Extracorporeal volume 

ÅRanges from 170 to 300 ml

ÅIf above 10% of blood volume needs blood priming

ÅLeucodepleted irradiated blood



Procedural considerations in PBSC collection 

ÅBlood flow

ÅCycle volumes

ÅTotal blood volume processing

ÅAnticoagulant to blood ratio



Cytapheresis is based on the specific gravity 
of cell types



Monitoring

ÅVitals

ÅHypocalcaemia

ÅHaemodynamics monitoring 6 hours post procedure



Challenges

ÅCollection ς CD34

ÅMultiple collections



Cord blood stem cells

newborn%2520umbilical%2520cord

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


Processing of stem cells



Cord blood banking

ÅNo need for private banking in 
healthy families

ÅCord blood is not embryonal 
stem cells



Ripple effect
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Disclosure 

ÅNothing to declare 



What we will discuss?

ÅWhy we need Haplo BMT ?

ÅHaplo Platforms ς  T cell Replete and deplete 

ÅT cells 

ÅTCR alpha beta/CD19 Depletion 

ÅIndications 

ÅPID

ÅLeukemia

ÅFanconi Anemia  

ÅThalassemia 

ÅCD45 RA depletion

ÅSummary



Donor cells



T cell Depletion



TCR alpha beta depletion 



¢/wʰʲκ/5мф ŘŜǇƭŜǘŜŘ I{/¢ ŦǊƻƳ ŀƴ I[!-
haploidentical relative to treat children with 
different nonmalignant disorders

PMerli, DPagliara,FGalaverna,et al. Blood Adv,6 (1) (2022), pp.281-292





HLA-ƘŀǇƭƻƛŘŜƴǘƛŎŀƭ ¢/wʰʲ+/CD19+-depleted stem 
cell transplantation in children and young adults 
with Fanconi anemia

LStrocchio,DPagliara,M Algeri,et al. Blood Adv,5 (5) (2021), pp.1333-1339



Haplo ς T depleted

ÅInitially difficult transplants 

ÅNewer platforms 

ÅTCR alpha beta 

ÅBPX 501





Javid Gaziev et al. Blood Adv 2018;2:263-270

© 2018 by The American Society of Hematology



Administration of BPX-501 Following TCR alpha-beta 
T-Cell Depleted Haplo-HSCT in Children with 
Thalassemia

ÅBPX-501 are allo T cells modified to express the inducible caspase-9 (iC9) 
safety switch 

ÅBPX-501 lymphocytes provides broad virus & tumor-specific immunity

ÅThe safety switch provides the unique ability to resolve GvHD following 
the administration of rimiducid 

ÅIt induces dimerization & activation of iC9, inducing apoptosis of BPX-501

Blood2018132:166;doi: https://doi.org/10.1182/blood-2018-166



Methods

Å TCR h /̡CD19 depleted haplo-HSCT was followed by infusion of donor lymphocytes BPX-501 in patients 

Å No post-transplant GvHD prophylaxis was employed

Å 24 patients of Thalassemia median age 9 yrs (2- 14 yrs) 

Å Median follow-up -11.3 months 

Å Majority received a Bu-based conditioning regimen

Å Median CD34+ dose-20 million/kg and h -̡TCR+ cell dose-15,000/kg

Å Haplo donor was a parent in all children 

Å Median time to BPX-501 infusion was 17 days



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

Å One patient underwent a 2nd HSCT and remains disease free at 31 months

Å 22 engrafted - median time for neutrophil -15 days & platelet-12 days

Å3 patients developed  Grade 1-2 Acute GvHD  & none had chronic GVHD 

Å Rimiducid was administered in one patient with Grade 2 Skin aGvHD who subsequently achieved 

a CR

ÅTwo patients died from infections

ÅDFS- 82.2%   & OS -90.7%

ÅCD3+ & CD4+ T cells >500 cells/ml were achieved by 180 & 270 days



Memory T cells DLI  ( CD45 RA 
depleted) 



Memory T cells 



CD45A depletion



Generation of alloreactivity-reduced donor 
lymphocyte products retaining memory 
function by fully automatic depletion of 
CD45RA-positive cells





Conclusion

ÅT cell depletion is  available and effective  in reducing GVHD

ÅTCR alpha beta/CD19 depleted haplo outcomes are good

ÅCost is a barrier to access

ÅViral reactivation still a problem

ÅCD45 RA depletion feasible 

ÅCD45 RA depleted  donor lymphocyte infusion add back is feasible



Our Team at Medanta



THANK YOU 

Any questions? 

Twitter - @satyayadav__

Email: Satya.yadav@medanta.org

mailto:-Satya.yadav@medanta.org
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Å4 years female 

Å1ST issue of non consanguineous marriage  

ÅAntenatal period was uneventful

ÅShe attained all developmental milestones appropriate for the age 

ÅAge appropriate immunization  complete 

ÅPresented with - Bleeding Gums and ecchymotic patches

ÅShe was investigated by the Dentist and Hemogram was done 

ÅHGM- 6.3/4490/6000    N-13%, L-76%, M-9 %, E-2%, B-0% 



ÅShe was referred to outside hospital where she was advised Bone marrow aspiration and biopsy . 

ÅBMA (10/07/24): 

ÁHypocellular Marrow (overall cellularity ς 10%) 
Áscattered few erythroids and myeloids 
ÁAbsent megakaryocytes and 
ÁProminent lymphocytes and plasma cells

üConsistent with Aplastic Anemia.

ÅCytogenetics- Normal (46/XX)

ÅNGS-  Negative (report received later)
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ÅShe was admitted  outside with febrile neutropenia

ÅReceived IV antibiotics

ÅShe was transfused multiple time as and when indicated - >20 transfusions (within 2 months) 

ÅPresented to our hospital on 19/8/24 with fever 
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ÅAt presentation-  Hgm- 9.1/2400/9000 N-2.4%, L-96% M-0.6%, E-0.7%, B-0%

ÅStarted on IV Antibiotics.

ÅAs our institutional experience with hATG available in the market is poor.

ÅParents were counseled regarding need of urgent HSCT 

ÅHR-HLA of parents was sent

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

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

ÅDonor Specific Antibodies positive against HLA class II of father with MFI >1000 

ÅNo Donor specific antibodies against mother HLA class I and II

ÅHence mother was selected ŀǎ 5ƻƴƻǊ ŀƴŘ ǇŀǘƛŜƴǘΩǎ ŀƴŘ 5ƻƴƻǊΩǎ tǊŜ-BMT workup was done.



Conditioning Protocol- Flu + Cy + rATG + TBI

Å rATG  (7mg/kg - total) Day -5 to -3

Å Inj Fludarabine (40 mg/m2/day) x 4 days  Day -5 to -2

Å Inj Cyclophosphamide (5mg/kg/day) Day -4 and -3 (with MESNA)

ÅTotal Body irradiation at 200cGy on Day -1

×Low dose of Cy and TBI were given as NGS was awaited (suspected CŀƴŎƻƴƛΩǎ)
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Stem cell infusion

Å GCSF mobilised PBSC graft was used

Å CD 34/kg infused- 7.3 X 106/kg
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GVHD prophylaxis 

Å PTCy (25 mg/kg/day) on Day +3 and Day +4

Å Inj Cyclosporine (3mg/kg/day) from Day +5 

Å Inj GCSF 100mcg SC from Day+1
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Post Transplant Period

ÅPersistent fever

ÅManaged with IV antibiotics and Granulocyte

ÅNo engraftment till Day 21 

ÅBone marrow aspiration and biopsy was done 

Åmarkedly hypocellular bone marrow spaces. 

ÅTrilineage haemopoiesis  suppressed 

ÅMegakaryocytes  absent

Å Increased pigmented macrophages and plasma cells 

üPrimary Rejection
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ÅParents were informed regarding the graft rejection and were counseled regarding  need for 

second  HSCT

ÅNo MUD available in DATRI and DKMS registries

ÅDonor specific Anti HLA antibodies against father rechecked

ÅNegative for Anti HLA antibody this time

ÅFather was selected as donor

Å It was decided to do T cell depleted PBSCT and give megadose of stem cells
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Conditioning Protocol- Flu-Treo-rATG-Bortezomib- TBI

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

Å Inj Fludarabine (30 mg/m2/day) on day -6 to -2

Å Inj Treosulphan (20 gm/m2 total) on Day -4 & -3

Å Inj Bortezomib (1.3 mg/m2) on Day -5  &  -1

Å    

ÅTBI ï 200 cGY on day -1
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Stem cell infusion on 19/10/2024

Å Cell Dose Infused- 30 X 106/kg 

Å Unselected Donor CD3 - 1 x 105 /kg given along with Stem cells 
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POST TRANSPLANT PERIOD

ÅPatient had persistent tachycardia 

Å   NTProBNP- 23703 pg/ml

Å   In suspicion of Myocarditis - IVIG 1 gm/kg was given for 2 days 

Å   Tachycardia settled 

Å   Her NT- Pro-BNP reduced to 11435 pg/ml  after 1 week and 83 pg/ml  after 4 weeks
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ÅPersistent fever inspite of antibiotics and granulocyte support

ÅSerum Ferritin >200000 ng/ml

ÅStarted on IV steroids 

ÅLow dose IV cyclosporine (for HLH)

ÅHer fever responded well to the treatment and her ferritin levels also reduced.

ÅToday is Day + 62 
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ÅNeutrophil engraftment on Day+10 

ÅPlatelet engraftment on day +14

ÅFever subsided

ÅClinically stable 

ÅDischarged 

ÅNow on regular follow up 

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

ÅPrimary graft failure ï diagnosis and management 

ÅT- Cell Depleted Haplo HSCT

ÅUtilisation of megadose of TCD stem cells for early engraftment 

ÅPeri-engraftment HLH and its management

ÅUse of memory T cells for prevention of viral reactivation 
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