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Best Practices

ABO non-identical solid organ transplant is
increasingly becoming common to
overcome the unavailability / shortage of
ABO identical donor(s) [1]. On several
occasions, close family members are willing
to donate but because of different ABO blood
group they cannot be the donor for the
recipient.

ABO non-identical solid organ transplants
i ; have been performed in other countries and
Associate Director & Incharge, 5 : X
Dept. of Transfusion Medicine, INdia in recent past. Earlier the
Medanta-The Medicity, ~ desensitization protocol followed was
Gurgaon splenectomy along with other immune-
suppressive therapies [2]. However, recently there have been
desensitization regimens without splenectomy. Such regimens include
pre transplant Plasmapheresis (PP), anti-CD20 monoclonal
immunosuppression and other regular immunosuppressive agents
[1]. The purpose of PP along withimmunosuppression is to bring down
the antibody titer of the patient to < 16 at and around the time of
transplant and keep it lower than 32 (no intervention required below 32)
till post operative 4 to 14weeks [1, 3]. Hence, by keeping low antibody
titre with successive PP and immunosuppression, probable Antibody
Mediated Rejection (AMR) is prevented during the peri-operative
period, where there is maximum possibility of graft rejection [4]. We
would like to report our experience of plasmapheresis in ABO
incompatible solid organ transplants, performed successfully.

Patient selection and immunosuppression protocol :

The patients have a group which is ABO non-identical/incompatible
(ABOi) with that of donor. The risks and benefits associated with ABO
incompatible transplant are explained to the patient and written
consent is obtained from the patient. The protocol used is similar to the
John Hopkin's Hospital [1], wherein the patient depending upon his
antibody titer would have successive one-volume PP on alternate days
both pre-operatively and post-operatively, along with
immunosuppressions to lower the antibody (anti-A/anti-B in the
patient) titer to, or less than 16. The immunosuppressive agents (called
triple immunosuppression) that are routinely administered are
Mycophenolate mofetil (inhibitor of lymphocyte proliferation and
activation) and Tacrolimus (reduces IL-2 by T cells) and
Methylprednisolone (synthetic glucocorticoid) is administered as 500
mg preoperatively and then 250 mg/day for three days. This triple
immunosuppression regime is used for even ABO compatible
transplants.

The immunosuppression which is unique to ABOi transplantation is
Rituximab (anti-CD 20 antibody) which is administered around 10 days
prior to transplantation. This is akin to what is sometimes called
medical splenectomy. The differences between kidney and liver
transplantation are largely two:

1. For kidney transplantation Human Leukocyte Antigen (HLA) cross-
match is done and has to be compatible between the recipient and
donor using complement dependent cell cytotoxicity (CDC) method.

2. In kidney transplantation, Intra-Venous Immuno-Globulin (IVIG) is
also part of desensitization, while this is not used for liver
transplantation.

Dr. Aseem Kumar Tiwari

ABO incompatible Solid Organ Transplants

- The desensitization regime

Antibody Titer :

4ml clotted sample is collected from the patient for antibody titration.
Antihuman globulin (AHG) titre is performed for anti-A/anti-B antibody
using Column Agglutination Technology (CAT) cards. Baseline titration
is done before the start of the first procedure. Pre-transplant, to monitor
the effect of PP, titration is done a day after each PP procedure. Post-
transplant, in the first two weeks, antibody titration is performed every
day and twice a week thereafter.

Plasmapheresis (PP):

The PP is performed with an apheresis equipment to lower the anti-
A/anti-B antibody titre in the recipient. We used Com Tec (Fresenius
Kabi, Germany) apheresis equipment with PL 1 kit. The replacement is
done; 100% without ultrafiltration using combination of normal saline
and 5% albumin. Management of the recipient for citrate effect and
other complications, if any, are done as per the standard protocol.
Results :

Following are two tables showing our experience in kidney and liver
transplants, respectively. In ABOi kidney transplants the titers varied
from 8 to 256 requiring 0-7 procedures.

o F00B D00 | i |y (1| Ty | pout | e
Surgery| Surgery| Procedure!
1 |O+ve| B+ve | Mother |Anti-B| 32 8 4 2
2 | O+ve| A+ve | Husband |Anti-A| 256 8 8 6
3 | B-ve| A+ve Wife |Anti-A| 16 4 4 2
4 |O+ve| A+ve Son |Anti-A| 32 8 8 2
5 |O+ve| A+ve Wife |Anti-A| 64 8 8 4
6 | B+ve|AB+ve| Wife |Anti-A| 16 8 8 1
7 |O+ve| A+ve Wife |Anti-A| 64 8 8 7
8 |O+ve| B+ve | Mother |Anti-B| 128 8 4 4
9 [A +ve| AB+ve| Mother |Anti-B| 8 8 -+ 0
Table1: Our experience in ABOi renal transplants with their

desensitization done with Rituximab and conventional plasmapheresis

In ABOQi liver transplants the titers varied from 128 to 2048 requiring 4-8
procedures.

. iter | Titer
o PP DT | i | e 081 T | poat | e
Surgery| Surgery| Procedure.
1 |O+ve| B+ve |Gr. Mother|Anti-A| 128 | 16 4
2 |O+ve| B+ve | Mother |Anti-B| 256 8 8 4
3 |O+ve| A+ve | Sibling |Anti-A| 2048, 16 8 8
4 |O+ve| B+ve Wife |Anti-B| 512 16 16 4

&  Transfusion Medicine Chronicles
1950 : Carl Walter and W.P. Murphy Jr. develop the plastic bag for blood collection.

Table2: Our experience in ABOI liver transplants with their
desensitization done with Rituximab and conventional plasmapheresis

Continue on Pg No. 7....
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Therapeutic red cell exchange

Removal of red cells for therapeutic
purposes is referred as Erythro-
cytapheresis, use of automated
equipment to exchange patient red cells is
also referred to as red cell exchange. It
can be performed by manual exchange
transfusion or with automated blood
processing instrument[1]. According to
American Society For Apheresis (ASFA)
guidelines, red cell exchange is indicated
(category | & Il) for treatment of severe
manifestations of the protozoal infections Plasmodium falciparum and
Babesia microti and for the management of Sickle Cell Disease
(SCD)[2]. In Malaria, therapeutic red cell exchange is indicated when —
Parasitic index > 30% without complications, Parasitic index > 10%
with complications, Parasitic index > 10% with failure to respond to
antimalarials after 12-24 hours, Parasitic index > 10% in elderly
patients and patients with poor prognostic factors[3]. In malaria due to
Plasmodium falciparum life threatening complications are in part
related to the degree of parasitemia. Red cell exchange has been used
for the removal of parasites from circulation of patient with high rate of
parasitemia and renal dysfunction.

TREXin Malaria - Rationale for therapeutic apheresis:

RBC exchange transfusion (with whole blood or red cell replacement)
in severely ill patients with hyperparasitemia (i.e. 30%) appears to
improve blood rheological properties, capillary perfusion and
microcirculatory flow[4]. Whole blood exchange may also,
theoretically, reduce pathogenic humoral mediators such as parasite
and host toxins, hemolytic metabolites and cytokines. The CDC
recommends exchange transfusion be strongly considered for
persons with a parasite density >10% or if complications such as
cerebral malaria, acute respiratory distress syndrome, or renal
complications exist. The recommended goal is a parasite density
below 1%. Quinidine administration should not be delayed and can be
given concurrently. Automated apheresis instruments calculate the
amount of RBCs required to achieve the desired post-procedure
hematocrit, fraction of red cells remaining and, by inference, the
estimated final parasite load. A single two-volume RBC exchange can
reduce the fraction of remaining patient red cells to roughly 10— 15% of
the original[5]. The whole procedure takes between 1 & 2 hours. The
risks include circulatory overload, transfusion reactions, blood-borne
infection (especially in developing countries), hypocalcemia, RBC
allosensitization and possible need for central venous access. Usually
one or two treatments are required.

Replacement fluid: RBCs (consider leukoreduced) & FFP
Duration and discontinuation / no. of procedure: Treatment is

m)___Continue from Pg No. 1
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Dr Anand Deshpande
Honorary Editor, Consultant
Transfusion Medicine & Hematology
P D Hinduja National Hospital & M R C
Mahim, Mumbai

discontinued after achieving significant
clinical improvement and/or <1%
residual parasitemia.

TREX in Sickle Cell Disease (SCD) :
RBC exchange transfusion is
recommended for treatment of several
severe complications of SCD including
stroke, severe acute lung syndrome,
and acute multi-organ failure syndrome.
Complications, for which exchange transfusion has been
recommended but remains more controversial, include priapism,
retinal infarction, and hepatopathy. It has also been used in
complicated pregnancies and before surgery to reduce or prevent
sickle-related complications. In most cases, the goal is to keep the
percentage of HbS <30% and the total hematocrit 30% to suppress
HbS production.

Advantages of exchange transfusion include improved control of blood
volume and viscosity during transfusion and a decreased risk of
developing transfusion-related hemochromatosis.

Rationale for therapeutic apheresis

In severe anemia, simple transfusion is the best transfusion method to
improve oxygen-carrying capacity of blood by increasing RBC mass.
However, in acute ischemic stroke, ACS, acute hepatic crisis, or acute
life-or organ-threatening complications, RBC exchange is preferred as
the HbS concentration is reduced rapidly by replacing RBCs
containing HbS with normal RBCs without causing hyperviscosity or
volume overload[6]. Additionally, beneficial effects on blood viscosity,
elasticity, and relaxation time, and reduction of adhesion molecule level
like sVCAM-1 has been documented after RBC exchange.

Frequency : One procedure to achieve target HbS level

Replacement fluid : HbS negative leukoreduced RBCs and, if
available, antigen-matched for atleast C, E, and K.

We have carried out 08 TREX procedures, in two pediatric
patients with malaria, two with sickle cell disease (SCD) & one adult
patient with SCD. The first procedure was carried out in January 2001.
The procedure time ranged from 52 to 90 minutes in paediatric cases
and 97 to 117 minutes in adult patient. Group specific cross-match
compatible packed red blood cells were used as replacement fluid. In
cases of malaria the infestation rate dropped from 75 % to 18 % and
67% to 08 % after the TREX. In the adult patient with SCD, Hb S levels
dropped to < 20% after each procedure and in pediatric patients HbS
levels dropped five fold in both cases post procedure. All the above
patients were clinically benefitted by the TREX procedures and these
procedures were tolerated well even by paediatric patients.

Dr Rajesh Balkrishna Sawant
Consultant, Transfusion Medicine,
Hinduja Hospital, Mumbai

For References :

Contact the author on Email Id: dr_adeshpande@yahoo.co.in & sawantrb72@rediffmail.com

number of cases of PBSC collections are overtaking stem cells
collection from bone marrow. Dr Rajesh Sawant has elaborated this
topic. Some of the other applications include photophersis in cases of
cutaneous T cell lymphomas, immunoadsorption using apheresis with
column technology used for LDL adsorption and ABO isoagglutinins
adsorptions.

Dr Aseem Tiwari has written in this issue about his team's experience

using plasma exchanges in ABO incompatible renal transplant cases.

| am sure more & more Transfusion Medicine experts will be
encouraged to use apheresis technology for therapeutic purposes with
greatsuccess.

Wishing you all Happy Diwali, Merry Christmas & a bright & prosperous

. |
new year-2015! For References :

Contact the editor on Email Id: dr_adeshpande@yahoo.co.in

1958 : Jean Dausset & Rose Payne discovers blood compatibility due to HLA on the blood cell.




Peripheral Blood Stem Cell (PBSC) -
History : RAINER and STORB in1977
demonstrated the presence of
hematopoietic stem cells (HSC) in the
peripheral blood of baboons. Korbling et
al in 1978 described a closed plastic bag
system for collection and
cryopreservation of leukapheresis
derived blood MNC's and CFU's from
human donors.

Dr Rajesh Balrishna Sawant
Consultant, Transfusion Medicine,
Hinduja Hospital, Mumbai Hematopoietic Stem Cells (HSC)
HSCs are primitive, non-cycling and
metabolically quiescent bone marrow cells. Functional definition of a true
hematopoietic stem cell is by its capacity to renew itself and differentiate
into all hematopoietic lineages. HSCs are found in the bone marrow and

peripheral blood.

Characterization of HSCs : HSCs are non-descript, small to medium
sized, round lymphoid mononuclear cells. Civin in1984 discovered the
common stem cell Ag CD34. CD34 is expressed on all committed
hematopoietic progenitor cells and multipotential PBSC. CD34 positive cell
is able to generate human progenitor cells of erythroid, myeloid,
megakaryocytic and lymphoid lineages. Cd34 can be identified by -
Monoclonal Abs & Flow cytometry. Most stem cells are CD34 +ve, CD38
-ve,CD33-ve, HLADR -ve.

Hematopoietic Progenitor Cell Mobilization & Collection : It is an
evolving area with wide variation in clinical practice. Effective mobilization
regimens include growth factor alone, chemotherapy & growth factor
combined & recently incorporation of plerixafor with either approach.
Practical guidelines are needed to address important clinical questions like,
which growth factor is optimal, which chemotherapy dose is most effective,
& when to initiate leukapheresis. Important considerations regarding the
choice of mobilization regimen also include patient safety, efficacy and
reliability of the regimen, physician familiarity to the regimen, patient’s
convenience as well as cost-ffectiveness.

Types of Transplantation : Allogeneic transplantation / Syngeneic
transplantation & Autologous transplantation

Allogeneic Transplantation: This involves the transfer of stem cells either
from BM or peripheral blood from a donor to another person. Syngeneic
Transplantation: Donor and patient are genetically identical i.e., identical
twins. An HLA matched sibling donor is the best choice for allogeneic
transplantation.

Advantages of Allogeneic PBSCT:
Advantages to the Donor - Less discomfort, Avoidance of GA

Advantages to the recipient - Accelerated neutrophil recovery & platelet
recovery, Graft versus Leukemia effect as well as Better immune
reconstitution

PBPC Mobilization : In basal conditions, <1% of the circulating MNCs are
CD34+ve and <0.1% express the primitive stem cell antigens. Thus the
collection of PBSCs under basal conditions is an impractical approach. The
rebound recovery of the Bone Marrow following chemotherapy produces a

Process of Peripheral Blood Stem Cell Harvest
and Cryopreservation

Transfusion Medicine Chronicles

1960 : Alan Solomon & John L. Fahey develop plasmapheresis, for separating plasma and RBC

SN Feature Autologous Allogeneic
0 Comparison Transplantation Transplantation
1 Age limit 60-70 years 40-55 years
PHmarv. problomiin Collecting a sufficient Finding a closely
> obtain:z ptrans ant number of stem cells HLA matched
mgterial P uncontaminated sibling or unrelated
with tumour cells donor
Most serious Relapse of original
8 complication disease G
Ntc:el::eful’;r;t)llng]:ge Potentially useful in
4 |Use in non-malignant pra cti(% or specific both genetic and
deottees immunological alterations mrpunolognc
4 disorders
can be induced

massive release of stem cells in the peripheral blood. This phenomenon of
increasing the PBSCs after CT is termed 'Mobilization'. This can also be
achieved by hematopoietic growth factors. Colony stimulating factors
(CSF) are a family of glycoproteins, which have stimulatory effects on
hematopoiesis. Granulocyte colony stimulating factor G-CSF — Dose: 10
gm/kg for 4-5 days prior to leukopheresis and is continued till collection is
completed. PBSCs are collected as soon as the WBC count becomes 1-
2x1 Ogllit. and platelet count becomes more than 50x1 09/Iit. Side effects of
G-CSF include bone Pains, increased Alkaline Phosphatase, increased
GGT.

Plerixafor binds to and blocks the chemokine receptor type 4 on stem cells
that are thereby unanchored and able to enter the bloodstream. The greater
effectiveness of plerixafor in combination with G-CSF compared with G-
CSF alone was demonstrated in separate randomized studies of patients
with lymphoma and myeloma. Because of its expense, many centers have
adopted algorithms favoring pre-emptive addition of plerixafor as a salvage
method, and it is uncommonly planned for initial mobilization. PBPC
collection is safe in healthy pediatric donors, and target CD34 positive cell
yields can be achieved. The generally accepted minimal cell dose is 2 x10
CD34 +ve cells/kg.

When to start monitoring peripheral blood CD34 +ve cell counts?

Mobilization with G-CSF alone causes pb CD34 positive cell counts to peak
in the blood between the fourth and sixth days of therapy. For this reason,
pb CD34 positive cell monitoring should begin on either day 4 or 5[1]. Peak
timing varies according to the specific chemotherapy regimen used and to
patient specific factors. For patients mobilized with plerixafor plus G-CSF in
phase Il studies, pb CD34 positive cell counts were checked on days 4 and
5 of G-CSF administration.

When should leukapheresis be initiated?

Leukapheresis is most commonly initiated on day 5 when mobilization is
achieved with G-CSF alone or G-CSF plus plerixafor [2]. When mobilization
is achieved with chemotherapy, the start of leukapheresis is commonly
determined by a threshold pb CD34 positive cell count. A more common
target collection goal is at least 2 x108 cD34 positive cells/kg, and Elliot et
al.[3] reported that more than 90% of 39 study patients achieved this goal
when the threshold pb CD34 positive cell count for starting leukapheresis
exceeded 20 cells/mL. Multiple studies have analyzed poor mobilizers and
have identified age greater than 60 years, multiple chemotherapy
regimens, prior exposure to alkylating therapy or prior radiation, prior
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