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Hemoglobinopathies : Compatibility Issues 

• Major Hemoglobin disorders
• Need regular blood transfusion
• Exposed to foreign antigens repeatedly
• Prone to develop red cell Alloantibodies and 

Autoantibodies resulting in 
-difficulty in obtaining compatible   blood
-Acute and delayed transfusion reactions

-haemolysis and occasionally life-threatening events



Red cell Antigens
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Significance of Alloantibodies

• The pre transfusion tests must be able to detect  
clinically significant antibodies 

• If detected, antibody must be identified

• Patient has to be provided antigen negative blood 
in case the antibody is clinically significant

• Once a clinically significant antibody is identified, 
all future red cell  transfusions have to be given 
which lack the corresponding antigen/s even if 
the antibody is no more detectable
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Clinically Significant Alloantibodies

Assume all: ABO (anti-A, -B, not anti-A1)

Rh (anti-D, -C, -c, -E, -e, others)

Kell(anti-K, -k, -Jsa, -Kpa)

Duffy (anti-Fya, -Fyb, others)

Kidd (anti-Jka, -Jkb)

Ss

Some: MN

Lewis (Immediate hemolytic 
transfusion reaction only)

P system
Ref- Dr Jim Perkins
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Ab Detection by -3 Cell Screening panel
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3 Cell Antibody Screening 



11 cell Identification Panel
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Antibody Identification

Anti-D  + Anti-C



Prevalence of Red Cell Alloimmunization

• India

- 0.2 to 1.5 % in general population

- Higher in multi transfused Thalassemia pts (4 -18)

• Developed countries 
- As high as 25-50%

- Antigenic disparity between donors & recipients

- Recipients mostly African Americans while 
blood donors are Caucasians

• In India, donors & recipients are a homogenous
population



• Donor factors
Antigens disparity between donors and recipients

• Host factors
- Antigen disparity

- Increased systemic inflammation and leucocytosis, leukocyte 

activation, cytokines

- Immune dysregulation

- Genetic Predictors associated with alloimmunisation

o HLA-B and HLA-DRB1 (hypothesised)

o Polymorphism in TRIM 21 gene

Risk factors for alloimmunisation: SCD



• Genetic diversity of Rh locus in African population  and 
limitation of current serological reagents to distinguish many 
variant antigens

• Variant RHD and RHCE alleles encoding altered D,C and e 
antigens often responsible for complex Rh alloimmunisation
Many appear as apparent autoantibodies with specificities of apparent D,C 
and e antigens as patient's own RBCs type serological positive for 
corresponding antigens.

• RHD variants - weak D,Partia D or weak partial D expression. 
May develop anti-D

Risk factors for Alloimmunisation in SCD 



Autoantibodies in SCD

• Strong association between autoantibody 
development and alloimmunisation.

• Warm autoantibodies with no apparent 
specificity occur at a high frequency and more 
typical in patients who have formed 
alloantibodies

• Clinical presentation variable from no 
hemolysis to severe, sometimes fatal  
hyperhemolysis



• Donor factors – racial or ethnic disparity of donor 

recipient population

• Host factors
- Duration of transfusion support and older age

- Spleenectomy

- Allogenic white blood cells within RBC products  

Risk factors for alloimmunisation in 
THALASSEMIA



Strategies for Prevention of Alloimmunisation in 
haemoglobinopathies

• Prospective RBC phenotyping

• Extended RBC matching

• Leukocyte reduction

• Enhanced donor recruitment / directed donor 
programs

• Immune modulation :   

Intravenous immunoglobulin,

Steroids, Rituximab



Prophylactic antigen matching (PAM)

• standard cross matching  - ABO & D 

• Supplements standard cross matching with 
additional blood group antigens matching

• Red cell components matched with the 
patient’s phenotype

• Prevents

- Alloantibody formation

-Haemolytic transfusion reactions
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Levels of Antigens Matching

Level Antigens No of Antigens 

ABO and Rh D 3 antigen 
match

Level 1 C,c,E,e,K +5 antigen 
match

Level 2 Level 2 +
Fya, Fyb, Jka, Jkb, S, s

+6 antigen 
match

Level 3 Level 3 + k, M, N, Doa, 
Dob, Lua, Lub, Joa

+9 Antigen 
match

Ref: Transfusion. 2010 Mar;50(3):536-46, Klapper et al.  



Studies evaluating alloimmunisation and matching for RBC Antigens
Ref: Phenotype matching for Sickle Cell Anemia: A Review and Recommendations for Transfusion Practice, 

transfusionmedicine.ca Jul 2014



Red blood cell antibodies in thalassemia patients in northern India: risk factors and 
literature review.
Elhence P1, Solanki A1, Verma A1.

Abstract
Study of the factors responsible for red cell alloimmunization can help in adopting appropriate
strategy to minimize alloimmunization. However data for thalassemia patients from our region
is limited. Therefore, a study was conducted to find out the frequency and the factors
associated with red cell allo and autoimmunization in thalassemia patients at our center so as
to enable us to take appropriate action to reduce alloimmunization. Clinical, demographic, allo
and autoantibody and transfusion records of 280 thalassemia patients at our hospital were
studied. Patients with and without alloantibodies were compared to find significant differences
for age, gender, race, age at start of regular transfusions and splenectomy. Red cell antigen
frequencies in thalassemia patients and published antigen frequencies in blood donors from
the same center were compared to look antigen differences as a risk factor for
alloimmunization. Twenty four thalassemia patients (8.6 %) developed 28 clinically significant
alloantibodies. 18 (65 %) of the alloantibodies were of Rh system. The three most common
antibodies detected was anti E (11, 39.3 %) followed by anti K (6, 21.4 %) and anti c (10.8 %).
Five (1.8 %) of the 280 patients developed autoantibodies. Patient age was found to be
significantly higher in alloimmunized patients than in non alloimmunized patients. Red cell
antigen frequencies between blood donor and recipient populations were found to be
homogenous for most of the relevant RBC antigens. The frequency of red cell alloimmunization
in thalassemia patients from our center is moderate. In this setting of red cell phenotype
concordant donor-recipient population requirement of extended phenotype matched
transfusions may not be cost effective.
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Red Cell Alloantibodies in Multiple Transfused Thalassaemia Patients
Surg Cdr CN Chaudhari'
Abstract
Background: Thalassaemia major patients require lifelong transfusion support due to which 
they are prone for a1loimmunization to foreign RBCs. Alloimmunization can he prevented by 
extended phenotype match blood transfusion. The study was conducted to know the extent 
of problem of aIIoimmunization and tu find important red cell antibodies in thalassaemia
patients. Methods: A cross-sectional study was conducted. A totuI of 32 thalassaemia patients 
were enrolled. The specimen was subjected to red cell aIIoantibody and autoantibody by 
columo gel agglutination technique. R,."R" R,.R" rr (papaine and non papain) and 11 cell panel 
reagent cells were used in screening and identification uf aIIoantibodies respectively.
Result: Six (18.8 %) subjects were aIIoimmunized. All aIIoimmunized subjects were recipient of 
more than 20 units of transfusion. Total seven clinically significant aIIoantibodies were 
identified. Anti E and anti c were commonest antibodies in four (12.5%) patients. Conclusion: 
Red cell alloimmunization is an important risk in thalassaemia patient. 71A % of aIIoantibodies
were anti E and anti c type. Extended phenotype match blood transfusion for Rh.., and Rh-E 
antigens or level 2 antigen matching stringency needs to be explored in preventing 
alloimmunization in thalassaemia patients.
MJAFI 2011; 67 : 34-37 Key Words : Alloimmunization; Irregular antibodies; Red cell 
aIIoantibodies; Thalassaemia
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sian J Transfus Sci. 2014 JulDec; 8(2): 84–88. PMCID: PMC4140069 doi: 10.4103/09736247.137438

Alloimmunization and autoimmunization in transfusion dependent thalassemia major
patients: Study on 319 patients
Marwaha,2 and Satyam Arora3
Department of Transfusion Medicine, PGIMER, Chandigarh, India 1Department of Pathology, Shaheed HaHari Krishan Dhawan,
Vijay Kumawat,1 Neelam Marwaha, Ratti Ram Sharma, Suchet Sachdev, Deepak Bansal,2 Ram Kumar san Khan Mewati,
Government Medical College, Nalhar (Mewat), Haryana, India 2Department of Pediatrics, PGIMER, Chandigarh, India
3Department of Transfusion Medicine, RML Hospital, New Delhi, India Correspondence to: Prof. Neelam Marwaha, Department
of Transfusion Medicine, PGIMER, Chandigarh 160 012, India. Email: neelam2918@yahoo.com
Copyright : © Asian Journal of Transfusion Science This is an openaccess article distributed under the terms of the Creative
Commons AttributionNoncommercialShare Alike 3.0 Unported, which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.
Abstract
Background:
The development of antired blood cell antibodies (both alloand autoantibodies) remains a major problem in thalassemia major
patients. We studied the frequency of red blood cell (RBC) alloimmunization and autoimmunization among thalassemia patients
who received regular transfusions at our center and analyzed the factors, which may be responsible for development of these
antibodies.
Materials and Methods:

The study was carried out on 319 multiply transfused patients with βthalassemia major registered with

thalassemia clinic at our institute. Clinical and transfusion records of all the patients were examined for age of patients, age at
initiation of transfusion therapy, total number of blood units transfused, transfusion interval, status of splenectomy or other
interventions. Alloantibody screening and identification was done using three cell and 11 cell panel (Diapanel, Biorad,
Switzerland) respectively. To detect autoantibodies, autocontrol was carried out using polyspecific coombs (IgG + C3d) gel cards.
Results:

Eighteen patients out of total 319 patients (5.64%) developed alloantibodies and 90 (28.2%) developed
autoantibodies. Nine out of 18 patients with alloantibodies also had autoantibodies. Age at first transfusion was

significantly higher in alloimmunized than nonimmunized patients (P = 0.042). Out of 23 alloantibodies, 52.17% belonged to Rh
blood group system (AntiE = 17%, Anti D = 13%, AntiC = 13%, AntiCw = 9%), 35% belonged to Kell blood group system, 9% of Kidd
and 4% of Xg blood group system.
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Alloimmunisation in thalassaemics: a comparison between recipients of usual
matched and partial better matched blood. An evaluation at a tertiary care centre in
India
Mukta Pujani1, Sangeeta Pahuja1, Bhavna Dhingra2, Jagdish Chandra2, Manjula Jain1
1Department of Pathology, 2Department of Paediatrics, Lady Hardinge Medical College and Kalawati Saran
Children's Hospital, New Delhi, India
Background. There is an ongoing controversy regarding provision of usually matched blood (i.e. matched
for ABO-D antigens) or phenotypically matched blood (also matched for Rh and Kell antigens) for multiply
transfused thalassaemics, especially in developing countries. A pilot study conducted at our centre revealed
an alloimmunisation rate of 3.79% with Rh and Kell alloantibodies accounting for 90% of all antibodies. The
present cross-sectional study was conducted to assess the impact of a policy of partial better matching (for
Rh cDE and Kell antigens) of blood on alloimmunisation in thalassaemics.
Material and methods. In this cross-sectional study three groups of patients were considered. Group 1

comprised 211 thalassaemics who received usually matched (UM) blood until April 2009. Their rates of

alloimmunisation have already been published in a prior study. Group 2 consisted of 46 thalassaemics
who were enrolled after April 2009 and have received partially better matched (PBM) blood
(matched for ABO, Rh cDE and Kell antigens) since the initiation of transfusion therapy. Group 3
(UM→PBM) comprised the patients from group 1 who, from April 2009, were given partial better matched
blood. Antibody screening (using a 3-cell panel) and antibody identification (11-cell panel) were carried out
to detect the presence of alloantibodies.

Results. None of the thalassaemic patients in group 2 (PBM) developed alloantibodies. Eight
thalassaemics in group 3 (UM→PBM) developed new alloantibodies (after April 2009).
Discussion. According to the results of the present study, providing at least partially better matched blood
appears to improve the efficacy of transfusion for chronically transfused thalassaemics. Large- scale,
comprehensive, multicentre studies need to be carried out to formulate realistic, evidence-based,
economically feasible transfusion policies for thalassaemic children based on the red blood cell antigen

profile of the population.
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ALLOANTIBODIES  
Thallaassemia
Indian Studies 

Year Author Total  
cases

Alloantibodies Specificity of 
Alloantibody

Lucknow

2014 Priti elhence 280 24 (8.6%) RH 18(65%)
Anti -E 11%
Anti -K 6%
Anti -C 10%

IJMFS      Department of 
Pediatrics &  Transfusion 
Medicine, Manipal
Hospital

2013 Bhaskar shenoy 74 7 (9.46%) Anti–C  (4.1%) 
Anti–Kell (4.1%) 
Anti-Duffy ( 2.7% )
Anti–E (1.4%) 

MJAFI - Department of 
Microbiology, AFMC, Pune

2011 Cdr CN Chaudhary 32 6 (18.75%) Anti- E  3(42.9%)
Anti - C  2 (28.6%)
Anti - Le  1(7%)
Anti - k 1 (7%)

RBTC Department of 
Pathology & Pediatrics 
LHMC & Kalawati Saran 
Children’s Hospital,
New Delhi

2010 Sangeeta pahuja 211 8 (3.79%) Anti- E 3(37.5%)
Anti- K 2 (25%)
Anti -c 2 (25%)
Anti -D 1 (12.5 %)

AJTS     PGI Chandigarh 2014 DhawanH, Neelam
Marwaha

319 18  (5.64%) AntiE 17%,
Anti D 13%, AntiC
13%, AntiCw 9%), 
35%  Kell system, 
9% of Kidd and 4% 
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Alloimmunization and erythrocyte autoimmunization in transfusion-dependent 
thalassemia patients of predominantly Asian descent

Sylvia T. Singer, Vivian Wu, Robert Mignacca, Frans A. Kuypers, Phyllis Morel, and 
Elliott P. Vichinsky

• Abstract
• The development of hemolytic alloantibodies and erythrocyte autoantibodies complicates transfusion therapy in 

thalassemia patients. The frequency, causes, and prevention of this phenomena among 64 transfused thalassemia 
patients (75% Asian) were evaluated. The effect of red blood cell (RBC) phenotypic differences between donors 
(mostly white) and Asian recipients on the frequency of alloimmunization was determined. Additional transfusion 
and patient immune factors were examined. 14 (22%) of 64 patients (75% Asian) became 
alloimmunized. A mismatched RBC phenotype between the white population, comprising the majority of the 
donor pool, and that of the Asian recipients, was found for K, c, S, and Fyb antigens, which accounts for 38% of the 

alloantibodies among Asian patients. Patients who had a splenectomy had a higher rate 
of alloimmunization than patients who did not have a splenectomy (36% 
vs 12.8%; P = .06). Erythrocyte autoantibodies, as determined by a positive Coombs test, developed in 
25% or 16 of the 64 patients, thereby causing severe hemolytic anemia in 3 of 16 patients. Of these 16, 11 
antibodies were typed immunoglobulin G [IgG], and 5 were typed IgM. Autoimmunization was associated with 
alloimmunization and with the absence of spleen (44% and 56%, respectively). Transfused RBCs had abnormal 
deformability profiles, more prominent in the patients without a spleen, which possibly stimulated antibody 
production. Transfusion of phenotypically matched blood for the Rh and Kell (leukodepleted in 92%) systems 
compared to blood phenotypically matched for the standard ABO-D system (leukodepleted in 60%) proved to be 
effective in preventing alloimmunization (2.8% vs 33%; P = .0005). Alloimmunization and 
autoimmunization are common, serious complications in Asian thalassemia 
patients, who are affected by donor-recipient RBC antigen mismatch and 
immunological factors.



Impact of antigenic exposures and role of molecular blood grouping in 
enhancing transfusion safety in chronically transfused thalassemics

Raj Nath Makroo,Soma Agrawal, Aakanksha Bhatia,Mohit Chowdhry,Uday Kumar Thakur
AJTS July-December 2016

Abstractarticle-meta
Background:
Red cell alloimmunization is an acknowledged complication of blood transfusion. Current transfusion practices for 
thalassemia do not cater to this risk. Serological phenotyping is usually not reliable in these cases unless performed
before the first transfusion. Under such circumstances, molecular blood grouping is an effective alternative.
Aim:
To perform molecular blood group genotyping in chronically transfused thalassemia patients and assess the risk of 
antigenic exposure and incidence of alloimmunization with current transfusion protocols.
Materials and Methods:
Molecular blood group genotyping was performed for 47 chronically transfused thalassemia patients. Their 1-year 
transfusion records were retrieved to assess the antigenic exposure and the frequency thereof.
Results:
Of 47 patients, 6 were already alloimmunized (3 with anti-E and 3 with anti-K) and were receiving the corresponding
antigen negative units. We observed that random selection of ABO and Rh D matched units resulted in 57.7% ±8.26% 
chance of Rh and Kell phenotype matching also. Forty-four patients had received one or more antigenic exposures at
least once. The 6 already alloimmunized patients were further exposed to antigens other than the ones they were
immunized to. During the study period, only one patient developed an alloantibody, anti-E with exposure to antigens C 
(92%) and/or E (32%) at each transfusion.
Conclusion:

Several factors apart from mere antigen exposure may influence the development of 
alloimmunization as most of our patients received antigenic exposures but not 
alloimmunized. Our data provide an impetus for future large-scale studies to understand the development of 
alloimmunization in such patients.



Rh Kell matching : Our  experience
•Rh and K antigens matched units  for all Thalassaemia patients since Jan 2014
• Rh Kell phenotyping done on all the donor units

Recipient’s testing ABO and D
• C,c,E,e and K typing and
• 3 cell screening for allo-antibodies done at the time of registration.
• If positive antibody identification
• Advanced IH investigations DAT, AC, Elution, auto / allo-adsorption if required
• ABO and D typing and screening every time blood is requested,

Selection of red cells 
• ABO and RhD type specific PRBC
• Fresh < 5 days old, preferrably 450 ml
• Leucoreduced,  if patient can afford  (most of pts using bedside filters)
• In case alloantibodies present,red cells negative for corresponding antigen/s, c/m 

compatible(CAT LISS IAT)
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Rh Kell matching : Our  experience

2013 2014 2015 2016 
till April

Total

Registered cases 37 25 9 1 72

Cases with Pos
Antibody Screen

7 2 0 0 9   (12%)

Positive DAT 6 10 5 1 20  ( 28%)

Positive Auto 6 3 3 0 12   (16%)

Positive DAT & 
Auto

6 3 3 0 12   (16%)

Positive DAT & 
Auto& Screen 

2   ( 2.8%)
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Positive DAT is an indicator of early alloimmunization in addition to 
potential identification of auto antibody



Antibodies in Thalassemia(n-72) 
44 Male and 28 female 9 months to 56 years 

age

Alloantibodies  9
• Single Allo 2

56 F      -K 
11 M    -K                       

• Multiple alloantibodies  7
35 M  -Cw, -E

30 F     -E -K
28M        -D –C
24 M       -Cw, -c,-E,-Fyb, -Jk a

19 F    -E, -Jka

17 M       -E, -Kp a

12 F        -E, -K

• Auto with Underlying   
alloantibodies                  3

• Autoantibodies   17
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Results of Giving Rh K Matched blood

New Alloantibodies developed

• Anti -K  in 1 patient

But soon the antibody screen 
became negative 

DAT became  Negative after 
initial Positive  result in 4 cases

Alloantibodies becoming not 
detectable  7 

• -Kpa –E

• -K in 2 cases

• -Jka

• -Cw,-Fyb, -Jka

• -E, -K

• -E –Cw

• -D,- C
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Units issued to Thallassemics
2013 270
2014 526
2015 602
2016(till April)    188     



Difficulties in Serotyping of 
Thalassemics

• Results are invalid 

• Interpretation of mixed field reactions in tube 

• Typing of DAT positive patients

• Molecular typing recommended 



Molecular : Serolgical Typing

• Molecular typing of 7 patients done 

• Five matching ,  two discrepant 

• Rh matched  Red cells selected  based on sero
results may cause sensitisation 

ABO C c E e

Pt K S 
Sero

ABPos 4+ 2+ 0 4+ DAT 
Pos 

Mol 0 + + +

Pt ML
Sero

APos 4+ 2+mf 0 4+ DAT 
Neg

Mol + + + +



Molecular : Serological typing

• 24 years, male Thalassemic

• Antibodies identified based on multiple panels

• 5 alloantibodies Anti-Cw,-E, -c,-Fyb,-Jka

• Patient negative for all these antigens by serology

• Molecular testing Jka Positive

• Serology and molecular tests repeatedly show 
same results 

Dilemma –Reason of discrepant result? which 
result to respect for selection of Red Cells? 



Molecular Typing: April 2013

Molecular typing

D+ C+ c- E- e+ K- Fya + Fyb- Jka + Jkb+

Serological typing

D+ C+ c- E- e+ K- Fya + Fyb- Jka – Jkb+
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Guidelines for EPM 
for Chronically 
transfused Patients

• British

• Canadian 

• New Zealand

• Australian

• US – protocols 

• Indian?



BCSH GUIDELINES



BCSH GUIDELINES
For Blood Transfusion in Thalassemia

BCSH GUIDELINES

• The patient’s red cells should be phenotyped as fully 
as possible prior to starting transfusion. 

• Where patients have already been transfused, the 
genotype can be determined.

• An extended phenotype (or genotype) should 
include C, c, E, e, K, k, Jka, Jkb, Fya, Fyb, S, s.

• Transfused with ABO and Rh(D) compatible blood

• As a minimum, red cells should be matched for Rh 
and K antigens.

36Dr Poonam Shrivastava LBB



Patients who have developed an antibody or 
multiple antibodies BCSH GUIDELINES

• Perform the patient’s phenotype.
• Consider genotyping the patient, particularly if they 
• require frequent transfusion and/or have multiple 
• antibodies. 
• Transfuse red cells that are matched for all clinically
• significant antigens against which antibodies are 

directed.
• These patients have demonstrated that they are 

immunologic responders, and therefore are more 
likely to develop antibodies against other antigens. 

• Therefore, if possible, prophylactic matching should 
include Fya, Jka, Jkb, S, and s, in addition to C, c, E, e, and 
Kell.



Rh Kell Phenotyping in Donors
Indian Data

Antigen Beenu Thakral Makroo etal Abhinav Manoj A Kahar Lions

Donors 1240 51857 1032 115 14280

C 84.60% 89.55% 87.01% 81.37% 85.95%

c 52.80% 58.64% 53.60% 56.32% 55.52%

E 17.90% 19.85% 15.10% 21.74% 20.30%

e 98.30% 98.80% 99.70% 100% 98.13%

K 5.56% - 5.65% 6.09% 2.26%

D 93.30% 92.70% 97.19% 84.35% 94.34%

k 100% - - 100% -



Case 1

• 14 yrs female, diagnosed at 9 mths of age, was on Hydra till 5 years of age,
• BT started from 2005 , Hb maintained at 9 to 10 Gm
• Referred on 14.5.14 for investigations for a positive DAT with h/o fever on 

10th day of last tx and falling Hb,  S. Bil 3.65 Gm ( D 0.5,  Ind 2.15)
• Blood Group O Pos
• DAT pos (Poly3+mf /IgG neg /C3d 3+mf) AC 1+mf
• Antibody Screen Neg (0/3),
• 11 cell panel Neg (0/11) ,  Enz panel Neg (0/11)
• Rh Phenotype C4+, c 2+mf, E - ,e + ,K -(not valid as h/o recent transfusion)

• Decided to give  O Pos, C+,  c -,  E- , e + , K –
• Has  been given 57  units during last 2 years, No adverse reaction
• AT present DAT Neg ,  AC Neg,   Ab Screen Neg and  c also Neg

Positive DAT be due to   Autoantibody  or HTR ?



Case  2

• 9 year old female Thallassemia patient, History 
of multiple transfusions

• Blood group B Positive

• Antibody screen positive 1 cell pos / 3 cells

• Antibody identification  2cells pos /11 cells

• Suggestive of anti-E

• Patient negative for E antigen

• All future transfusions to be given with B pos

E neg units- not possible at her native place
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Case 3

• 19 years female,a college student, on regular BT from some other
facility, referred on 5.8.13 for investigations for a positive DAT and
difficulty in cross matching

• B Pos, DAT pos 4 + ( Poly 2 + mf /IgG2+mf/C3d 2+mf) AC 3+mf
• Ab Screen Pos 2/3
• ID panel positive (1+ to 2+) 6/11 indicating Anti-Jka and –E
• Patient typing E Neg ; Jka 0/0/4+ (not valid )
• Eluate pan positive 2+ to 4+
• Interpretation: Autoantibody with Alloantibodies – E and ?Jka

• Rh Phenotype C+, c 4+mf, E-, e+ , K 1+mf (not valid as h/o recent transfusion)

• B Pos, Jka -, E -, c-,K - C/m compatible PRBC units issued
• Has been given >100 units since then , no reaction
• AT present DAT 1+mf, Auto w+, Antibody Screen Negative
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Compatibilities Issues

• Non availability of ID Panels,  Select cells, Indian 
panel, sensitive techniques :  

Enzyme, Peg, DTT, Rare antisera

• Blind cross-matches of a large number of units to 
find antigen/s negative units specially in case of 
multiple antibodies-

• Directed donor pools have other problems
• Large Volume of patient’s sample required
• Demand for fresh blood and bigger volumes

• Training of staff



Compatibilities Issues

• Alloimmunisation is a problem in Thalassemics
• Most of antibodies belong to Rh and Kell group
• Can be prevented / minimised by 

-patient’s phenotyping or Genotyping on first encounter
- giving phenotypically matched RBC units - C, c, E, e and K in  

addition to ABO and D

• Sometimes previously identified antibodies- Kidd 
may not be detectable anymore in current sample-
>HTR even if compatible

• Donors typing  to include  Rh and Kell antigens
(C, c, E, e and K) in addition to  routine ABO and D
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Benefits of Extended Phenotyping
• Improved transfusion practices

- Prevents alloimmunization

-Reduction in the number of HTR 

- Time saving in selection of antigen negative blood

-Money saving as  number blind cross matches reduced 

-Finding rare blood units e g  “e” negative

-Increased patient satisfaction

• Identification and recruitment of Rare Blood Donors

• Step toward Preparing Our own Screening and 
Identification Panels 



Cost effectiveness

• Cost of testing 
screening and Id Cells and rare antisera
-Rh phenotyping

• Must be evaluated against expenses incurred due to 
problems  of allo-immunization
HTRs,
Travels, 
Extended hospital stay, 
Physical, mental, economic stress 
Loss of school days /wages for the patient and family

• Involves Time and money
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“An investment in safe and
adequate supplies of blood
is a cost effective investment
in the health and economic
wealth of every nation”
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Testing of Donated Blood at Lions
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1. ABO & Rh Typing  (Neo)

2. Antibody screen for unexpected red cell allo- antibodies  (Neo)

3. VDRL test for Syphilis

4. Rapid test for Malaria Parasite

5. Anti-HIV I and II for antibody to HIV 1&2 Virus  (CLIA)

6. HBsAg hepatitis B surface antigen for Hep B Virus

7. Anti- HCV for antibodies to  Hepatitis C Virus

8. NAT testing for HIV, HBV and HCV- Not mandatory 

9. Phenotyping of donors for Rh kell antigens



Case 2 

• 23 years old male Thalassaemia Major on 16.01 
2013 

• Diagnosed at 8 months of age and being 
transfused regularly since then

• Anti- E detected at 9 years of age and being 
transfused B Pos E Neg units since then through a 
pool of dedicated donors.

• Since September 2012- had multiple transfusion 
reactions after blood transfusions

• On steroids , not much improvement in Hb
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Case 2-Investigations at Lions

• Blood Group  B Positive

• DAT positive 2+ Mf CAT, negative by tube poly/IgG/C3d

• Autocontrol 1+mf by CA

• Antibody screening          1/3cells  Positive (3+)

• Antibody identification    3/11 cells Positive (2+ to 3+)

• Pattern suggestive of anti-Cw and Anti-E, 

• All other clinically significant antibodies ruled out in DD

• Results from other facilities also indicated anti-Cw and Anti-E

• Eluate negative all 11 cells  but autocontrol 3+ mf

• Phenotype C+ c- E- e+  (not valid as h/o recent transfusion)
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ABID 16.1.13

• 25.2.13DAT neg. Auto neg
c/m 60 units by CAT; 45 compatible,-c r/o dd
2 units were neg for all antibodies

Transfused uneventfully, Post tr Hb 9.5gm%
• 16.3.13 8/11pos 2+ to 3+ , c r/o in sd;  fyb r/o dd; Jka r/o sd

DAT neg. Auto neg . 2 units transfused
• 23.4.13 9/11 pos all 4+,-E-c,-Cw fyb r/o dd; Jka r/o sd ,2 units issued uneventful, Hb

9.1
• 20.5 13 , 9/11 pos 3+ to 4+,-E-c,-Cw fyb r/o dd; Jka r/o sd ,2 units issued uneventful
• 27.6.13  9/11 pos 3+ to 4+,-E-c,-Cw fyb r/o dd; Jka r/o sd ,2 units issued uneventful
• 15.7.13 9/11 pos 4+ to 4+,-E-c,-Cw fyb r/o dd; Jka r/o sd ,2 units issued uneventful
• 1.8.13 9/11 pos 2+ to 4+,-E-c,-Cw fyb r/o dd; Jka r/o sd ,2 units issued uneventful
• 1.9.13 9/11 pos 3+ to 4+,-E-c,-Cw fyb r/o dd; Jka r/o dd ,2 units issued uneventful
• 18.9.13 9/11 pos 3+ to 4+,-E-c,-Cw  fyb r/o dd; Jka r/o dd ,2 units issued uneventful
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Fresh request 4.2.13

• DAT positive 2+ Mf CAT, negative by tube (poly/IgG/C3d)
• Autocontrol w+ mf by CAT
• 11 cell panel Antibody screening   (3+)Positive  1/3cells

Antibody identification  (2+ to 4+)Positive   3/11 cells
Pattern suggestive of anti-Cw and Anti-E

• 20 cell panel-
17/20 cells 2+ to 3+ reaction.
Pattern suggestive of multiple allo-antibodies anti-E,-Cw,-Fyb, -Jka.

Anti-c ruled out in double dose.
• Patient negative for Fyb and Jka and K so decided to select  E- c- Cw- K- Fyb-

Jka- red cells
• Cross matched app. 40 units to find  2 units - issued  and transfusion 

uneventful.
• Interesting to note that most of these 40 units were c/m compatible 
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ABID 4.2.13
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Follow Up

Date

Date AB 
Screening

AB 
Identification

Auto 
Control

DAT

25/2/13 1/3 Pos 3+ 3/11 pos 2+ to 3+ NEG NEG -c   r/o in dd

16/3/13 1/3/Pos 3+ 8/11pos 2+ to 3+ NEG NEG -c r/o in sd

24/4/13 2/3/Pos 3+ 9/11 pos all   4+ NEG NEG -c –E -Cw

20/5/13 2/3/Pos 3+ 9/11pos 3+ to 4+ NEG NEG -c –E -Cw

27/6/13 2/3/Pos 3+ 9/11pos 3+ to 4+ NEG NEG -c –E -Cw

15/7/13 2/3/Pos 3+ 9/11pos 4+ to 4+ NEG NEG -c –E -Cw

01/8/13 2/3/Pos 3+ 9/11pos 2+ to 4+ NEG NEG -c –E -Cw

01/9/13 2/3/Pos 3+ 9/11pos 3+ to 4+ NEG NEG -c –E -Cw

18/9/13 2/3/Pos 4+ 9/11pos 3+ to 4+ NEG NEG -c –E -Cw
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Dilemma

• Why anti-c was not detected in initial testing in 
spite of repeated tests (in 6 different facilities) by 
different cell panels and techniques?

• Difference in Jka Molecular and serological Typing 

• We must give E- c- Cw- units but should we 
respect anti- Jka and anti-Fyb for future 
transfusions?

• Is it necessary to test every unit for Cw antigen?

• What is the role of steroids in such cases?
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