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Supplementary Information 
 
Supplementary Methods 
Bone marrow (BM) morphology was re-assessed, if required, by independent 
hematopathologists. BM cytogenetics were categorised according to IPSS-R criteria. MDS 
subtypes were reclassified according to the WHO 2016 classification. 

Pretransfusion testing was performed as per laboratory policies. Pretransfusion testing blood 
samples were submitted to the hospital’s transfusion laboratory before each transfusion 
including ABO/RhD typing and antibody screening. Antibody screening was performed 
using a 3-cell screen panel and the indirect antiglobulin technique (IAT) using the DiaMed 
Microtyping System. A positive antibody screen would be further investigated by testing 
patient plasma against an extensively phenotyped 11-cell panel and an auto-control (using 
patient’s RBCs). A direct antiglobulin test (DAT; DiaMed Microtyping System) was 
performed on those samples with a positive auto control to test for the presence of RBC-
bound IgG or complement (C3d) or both.  In the case of DAT positive for IgG (± C3d), 
elution studies were performed using acid glycine. The eluate was tested against an 11-cell 
panel by IAT using the Diamed System. Elution results were reported as non-reactive, 
reactive but non-specific (reactive with all panel cells) or reactive and antibody specific. 
Transfusion reaction data including febrile non-hemolytic (FNHTR), AHTR and DHTR were 
accessed from the hospital’s transfusion unit records. 
 
Statistical analysis 
The cumulative incidence of alloimmunization was analysed by competing-risks regression 
using the Fine and Gray method. Presence of alloantibodies was the event of interest while 
mortality was the competing risk. This method of analysis gives a more accurate estimate of 
the actual incidence rate than that derived from actuarial methods such as Kaplan and Meier’s 
as it takes death as a competing risk for RBC alloimmunization. OS was plotted using Kaplan 
and Meier’s survival curve and the difference between the groups was determined by log-
rank tests. Alloantibodies developed following MDS-unrelated RBC transfusion and before 
RBC/platelet transfusion were not included when calculating cumulative incidence of RBC 
alloimmunization.  

Factors associated with increased rate of RBC antibody formation and predicting RBC 
antibody formation were investigated by random survival forest (RSF), recursive partitioning 
(RPART) and competing risk regression (CRR) analysis. RSF technique was used to assess 
the importance of each variable for determining alloimmunization risk. Factors such as age at 
diagnosis, sex, MDS subtype, treatment, IPSS-R risk groups, number of RBC units transfused 
before alloimmunization, and RBC-TD or transfusion independent (RBC-TI) status were 
used for RSF analysis. RPART was used to create a classification tree for alloimmunization. 
RPART allows for the formulation of a non-biased analysis tree and highlights the 
importance of combinations of factors in determining risk of alloimmunization in MDS 
patients. RPART (v4.1-10) and RSF (v4.6-12) analyses were performed using R (R 
foundation for statistical computing). Lastly, competing risk regression model (CRR; with 
death being competing risk) was used to predict the risk of alloimmunization before and at 6-
months after first RBC transfusion. For baseline analysis, age, sex, MDS subtype, IPSS-R 
risk groups and type of treatment were included. For the 6-month analysis, number of RBC-
units transfused within 6 months and RBC-TD status at 6-months were included in addition 
to all the baseline factors. Categorical variables were summarised by number and frequency, 
and comparison between groups was done by using Fisher’s exact test or the Chi square test. 
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Numerical variables were summarised by mean (±SD) and comparison of numerical variables 
between the groups was carried out using non-parametric tests such as the Mann-Whitney or 
Kruskall Wallis ANOVA tests. 

Supplementary Results  
Case studies elucidating DHTR and autoimmune hemolysis in alloimmunized patients:  
During the study period, two patients developed clinically significant hemolysis after 
alloimmunization.  
 
The first patient was a 51-year-old male diagnosed with MDS-MLD with multiple co-
morbidities including cardiomyopathy, congestive cardiac failure, atrial fibrillation, type II 
diabetes mellitus, chronic obstructive pulmonary disease (COPD). He was admitted to 
hospital with orchitis and treated with broad-spectrum antibiotics, scrotal support and 
received RBC transfusions. He responded to treatment and was subsequently discharged 
home. However, within 5 days of discharge he represented to the emergency department with 
life-threatening hemolysis, acute renal failure, and cardiogenic shock necessitating prolonged 
ICU admission. At the time of presentation his hemoglobin was 29 g/L. LDH peaked at 1641 
U/L (150-230), bilirubin peaked at 445 µmol/L, DAT was positive (Anti-IgG score 10 and 
anti-C3d score 10) and serological testing detected anti-K antibody (Figure S2 A-C). During 
the hospital admission, additional antibodies including anti-Kpa and Cw were also detected. 
He responded to intravenous methylprednisolone, immunoglobulin infusion and RBC 
transfusions with K, Kpa and Cw negative RBC. He recovered well from this illness and was 
transfused during subsequent episodes and there was no recurrence of hemolysis. He 
subsequently progressed to AML and was treated with two cycles of induction chemotherapy 
(cytarabine plus idarubicin) followed by azacitidine two cycles. Interestingly, although he 
continued to require regular RBC transfusion following induction chemotherapy, anti-K and 
Kpa were not detected after starting chemotherapy while anti-Cw was intermittently detected. 
This case represents life-threatening DHTR. 

The second patient was an 83-year-old man diagnosed with MDS-MLD with IPSS-R Low 
risk. His comorbidities included severe aortic stenosis, coronary artery disease, atrial 
fibrillation, interstitial pneumonitis, hypertension, depression, gastro-esophageal reflux, 
pancreatic cyst, glaucoma and impaired glucose tolerance test.  After 6 months of RBC 
transfusion (2 units), he was admitted to hospital with hemoglobin level of 69 g/L without 
substantial change in neutrophil and platelet counts. Serology workup showed allo-anti-c, 
plus a pan-agglutinating autoantibody (along with free autoantibody in serum) and active 
hemolysis (high LDH, high bilirubin; Figure S2 D-F). There was no evidence of infection or 
recent change in medications. He was treated with steroid, to which he responded. Bilirubin, 
LDH reduced and hemoglobin stabilised and during follow up autoantibody became 
undetectable. As this occurred almost six months following his last RBC transfusion, 
transfused RBC were unlikely to be circulating at this time, hence hemolysis is most probably 
due to autoimmune hemolysis.  

Figure legends: 

Figure S1. Overall survival (OS) and cumulative incidence of RBC-TD was significantly 
different in IPSS-R risk groups: (A) Median overall survival was 74, 59, 30, 18 and 10 
months in IPSS-R Very Low (n=118), Low (n=216), Intermediate (n=123), High (n=91) and 
Very High (n=87) risk groups respectively (p<0.001). (B) Cumulative incidence of RBC-TD 
was 32%, 47%, 48%, 67%, 68% in Very Low, Low, Intermediate, High and Very High risk 
groups respectively (p<0.001). (C) Probability of alloimmunization with death as competing 
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risk by number of RBC units received prior to alloantibody formation (D) DAT was positive 
in significantly higher number of alloimmunized patients compared to non-alloimmunized 
patients (84% vs. 33%; p<0.0001) (E) 80% of patients developing autoantibodies developed 
these either at the time of alloimmunization or within five months preceding or following 
alloimmunization. 

Figure S2: Alloimmunization can lead to severe delayed hemolytic transfusion reaction 
(DHTR) and autoimmune hemolytic anemia (AIHA): (A-C) Patient MC developed severe 
DHTR resulting in Hb of 29 g/L, high LDH, hyperbilirubinemia and detection of Anti-K and 
Kpa alloantibody. Apart from transient rise in neutrophil and platelet counts during the acute 
episode there was no significant change in these blood counts (D-F). Patient AD developed 
acute drop in hemoglobin almost 6 months after last RBC transfusion. Drop in Hb was 
associated with detection of anti-c alloantibody, autoantibody and autoimmune hemolysis as 
evidenced by high LDH and bilirubin. There was no significant change in neutrophil and 
platelet counts during this episode. 

Figure S3: Patient selection criteria used for RBC transfusion intensity analysis   

Figure S4: Alloimmunization risk is significantly lower in patients receiving intensive 
chemotherapy and allogeneic stem cell transplant: (A) Number of RBC units transfused 
prior to alloimmunization was significantly higher in patients treated with disease modifying 
therapy compared to supportive care group (B) Patient receiving intensive chemotherapy or 
allogeneic stem cell transplant had significantly lower probability of alloimmunization 
compared to patient receiving Azacitidine (p=0.02) or best supportive care (BSC; p=0.0004). 

 



A B C D E F G H I J K L M N O P Q

P
a

ti
e

n
t 

ID

G
e

n
d

e
r

A
g

e
 a

t 
d

ia
g

n
o

s
is

 (
y

e
a

rs
)

M
D

S
 s

u
b

ty
p

e

A
ll

o
a

n
ti

b
o

d
y

(i
e

s
) 

s
p

e
c

if
ic

it
ie

s

T
o

ta
l 

n
u

m
b

e
r 

o
f 

R
B

C
 

u
n

it
s

 t
ra

n
fu

s
e

d

R
B

C
 u

n
it

s
 t

ra
n

s
fu

s
e

d
 

p
ri

o
r 

to
 f

ir
s

t 
a

ll
o

a
n

ti
b

o
d

y

In
te

rv
a

l 
b

e
tw

e
e

n
 M

D
S

 
d

ia
g

n
o

s
is

 a
n

d
 f

ir
s

t 
a

ll
o

a
n

ti
b

o
d

y
 (

m
o

n
th

s
)

A
ll

o
a

n
ti

b
o

d
y

 f
o

ll
o

w
in

g
 

M
D

S
-R

e
la

te
d

 (
M

D
S

-R
) 

o
r 

U
n

re
la

te
d

 (
M

D
S

-U
n

) 
R

B
C

 
tr

a
n

s
fu

s
io

n

In
te

rv
a

l 
b

e
tw

e
e

n
 f

ir
s

t 
R

B
C

 t
ra

n
s

fu
s

io
n

 a
n

d
 f

ir
s

t 
a

ll
o

a
n

ti
b

o
d

y
 (

m
o

n
th

s
)

P
a

ti
e

n
t'

s
 r

e
d

 c
e

ll
 

p
h

e
n

o
ty

p
e

N
u

m
b

e
r 

o
f 

p
o

s
it

iv
e

 D
A

T
 

te
s

ts

T
o

ta
l 

D
A

T
 t

e
s

t 
p

e
rf

o
rm

e
d

S
p

e
c

if
ic

it
y

 o
f 

D
A

T
 t

e
s

t

E
lu

ti
o

n
 t

e
s

t 
re

s
u

lt
s

 

F
re

e
 a

u
to

a
n

ti
b

o
d

y

In
te

rv
a

l 
b

e
tw

e
e

n
 

a
ll

o
a

n
ti

b
o

d
y

 a
n

d
 

a
u

to
a

n
ti

b
o

d
y

 (
m

o
n

th
s

)

MDS544 F 72 MDS-EB-1 D, K, Kp(a) 107 5 -9.41 MDS-R 4.08 K- 15 15 IgG+C3d Auto Ab 3.7
MDS707 F 82 Therapy related MDS E 57 39 -2.47 MDS-R 3.16 DCe,K-,S-,Jk(a+b+),S- 6 6 IgG Auto Ab Auto-Ab  -74.3 (WAIHANHL)
MDS537 M 76 AML (<30% blasts) Lu(a) 98 19 -2.34 MDS-R 4.84 Not performed 4 4 IgG Negative
MDS412 F 79 Therapy related MDS C and E 40 19 -0.72 MDS-R 5.46 Inconclusive 12 12 IgG Auto Ab Auto-Ab 0.0
MDS838 M 85 MDS-MLD E 31 21 -0.10 MDS-R 100.49 DCe,K-,Fy(a+b+),Jk(a+b+),M+S+ 7 9 IgG Allo Ab & Auto Ab 0.0
MDS647 F 85 MDS-MLD E, Cw, S 48 8 -0.03 MDS-R 13.22 DCe,Cw-,K-,Fy(a+b+),Jk(a+b-),M+S- 48 49 IgG Allo Ab & Auto Ab Auto-Ab 5.1
MDS993 F 41 MDS with fibrosis c 30 2 0.10 MDS-R 0.26 DCe,K- 9 11 IgG Allo Ab Auto-Ab 0.0
MDS148 F 36 MDS-MLD Jk(a), Co(b) and Cs(a) 100 4 0.23 MDS-R 0.33 DEce,K-,k+,Fy(a+b+),Jk(a-b+),M+N+S+s+,P1+,Le(a-b+) 8 9 IgG+C3d Allo Ab Auto-Ab -0.1
MDS121 M 81 MDS-EB-1 Jk(a) 31 5 0.46 MDS-R 0.53 Jk(a-) 3 3 IgG+C3d Allo Ab 0.0
MDS444 F 73 Therapy related MDS E and c 86 14 0.56 MDS-R 10.13 DCe,K+ 29 29 IgG+C3d Auto Ab 4.6
MDS1079 M 83 AML (<30% blasts) Jk(a) and Lu(a) 15 2 0.82 MDS-R 0.89 Jk(a-b+),Lu(a-) 0 0
MDS712 M 47 Therapy related MDS K 124 10 0.99 MDS-R 0.95 K- 11 11 IgG Negative
MDS436 M 62 MDS-MLD c, E, K and Kp(a) 278 9 1.35 MDS-R 3.32 DCCe,K-,k+,Fy(a-b+),Jk(a+b+)Fy(a-b+),Jka+,Jkb+ 42 43 IgG Allo Ab 1.9
MDS543 M 87 MDS-MLD E 110 21 1.35 MDS-R 4.21 DCce, K- 23 27 IgG Allo Ab & Auto Ab Auto-Ab 0.0
MDS435 M 65 MDS-EB-2 E 42 10 1.45 MDS-R 1.45 E-,K- 8 10 C3d Allo Ab 0.4
MDS469 F 58 Hypoplastic MDS E and c 22 2 1.45 MDS-R 0.59 Inconclusive 2 3 IgG Allo Ab 0.0
MDS865 F 70 Therapy related AML E 27 13 1.55 MDS-R 1.81 E-,K- 8 8 IgG Allo Ab 0.0
MDS406 F 79 AML (<30% blasts) E 33 4 2.11 MDS-R 0.76 Ce,K- 1 1 IgG Allo Ab 0.0
MDS334 F 63 CMML-2 E and Ytb 54 2 2.37 MDS-R 1.41 DCce,K-,Kpa-,Jk(a+) 14 14 IgG Auto Ab 3.3
MDS235 M 75 MDS-EB-1 C(w), E and K 92 13 2.96 MDS-R 3.03 DCce,K-,Jk(a+b+),Cw-,S+s+ 31 31 IgG Auto Ab Auto-Ab 0.0
MDS1032 F 86 MDS-EB-2 K 21 16 2.96 MDS-R 2.96 K- 0 0
MDS960 F 59 Therapy related MDS D and E 16 10 3.29 MDS-R 56.88 ce,K-,Fy(a+b+),Jk(a-b+),M-N+S-s+,P1+ 1 2 C3d Not done
MDS1080 M 85 MDS-MLD c and Kp(a) 10 2 3.49 MDS-R 6.02 DCe,Jk(a-b+),M+S+ 5 5 IgG+C3d Auto Ab Auto-Ab 0.0
MDS143 M 71 MDS-EB-2 E 111 7 3.62 MDS-R 3.45 Inconclusive 8 8 IgG Auto Ab 0.9
MDS366 M 79 MDS-MLD E and Jk(a) 26 23 4.21 MDS-R 2.80 ce,Jk(b+),M+ 4 5 IgG Auto Ab  -0.2 (Ab screen positive)
MDS140 M 86 MDS-EB-1 D, E and C 58 15 4.57 MDS-R 4.38 ce 27 27 IgG Allo Ab & Auto Ab2 3.0
MDS231 M 66 MDS-U Le(a) and HLA 71 20 4.61 MDS-R 3.85 Le(a-b+) 2 2 IgG Negative
MDS655 M 80 CMML-2 E 50 10 4.84 MDS-R 2.30 DCce,K- 0 0
MDS240 M 84 MDS-EB-1 K 23 13 5.03 MDS-R 5.23 Dce,K-,Jk(a+b-),S-s+ 5 6 IgG+C3d Auto-Ab Auto-Ab  -0.1 (Ab screen positive)
MDS600 M 73 MDS-EB-2 C and D 28 10 6.05 MDS-R 6.32 ce,K- 11 11 IgG Auto-Ab Auto-Ab 0.0
MDS514 M 82 MDS-SLD K 16 3 6.12 MDS-R 0.76 K- 0 2
MDS212 F 79 Therapy related MDS K and Kp(a) 117 11 6.81 MDS-R 6.84 DCcE,K-,Fy(a+b+),Jk(a+b-) 40 41 IgG+C3d Allo-Ab & Auto-Ab2 -3.2
MDS1033 M 87 AML (<30% blasts) Cw 46 45 7.11 MDS-R 14.08 ce,Cw- 2 2 IgG Negative
MDS530 M 74 MDS-MLD E, M and S 94 19 7.17 MDS-R 5.79 DCce,K-,Fy(a+b-),Jk(a+b+),M-S-s+ 12 13 IgG Allo-Ab & Auto-Ab Auto-AbC -2.5
MDS174 M 71 MDS-MLD E 182 30 7.43 MDS-R 6.94 K- 6 7 IgG+C3d Auto-Ab Auto-Ab  -2.5 (Ab screen positive)
MDS1017 F 68 MDS-MLD E, K and Kp(a) 13 10 8.49 MDS-R 7.11 DCce,K-,Fy(a+b+),Jk(a+b+),S-s+ 8 8 IgG Auto-Ab Auto-Ab 0.0
MDS528 M 81 MDS-EB-1 E, K and kp(a) 69 12 8.55 MDS-R 6.48 Inconclusive 3 4 IgG Auto-Ab 0.0
MDS665 F 71 MDS-EB-2 C(w), E, c 40 17 8.59 MDS-R 7.66 DCe,K-,Fy(a+b-),Jk(a-b+),S+s+ 1 2 IgG Auto-Ab Auto-Ab 3.2
MDS319 M 61 MDS-SLD K and C 320 37 8.72 MDS-R 8.82 cE,K-,Fy(a-b+),Jk(a-b+) 26 26 IgG Auto-Abe  -0.9 (WAIHA)
MDS718 M 81 MDS-EB-1 E, Fy(b) and Jk(a) 10 2 9.57 MDS-R 1.25 DCce,K-,Fy(a+b-),Jk(a-b+),S-s+ 0 1
MDS290 M 79 MDS-MLD K 43 13 10.33 MDS-R 4.28 Inconclusive 9 9 IgG+C3d Allo-Ab & Auto-Ab 0.0
MDS946 M 72 Therapy related MDS C, D and Fy(a) 26 16 11.15 MDS-R 8.39 ce 6 7 IgG Auto-Ab 0.0
MDS617 F 81 MDS-EB-1 E 37 4 11.48 MDS-R 1.74 DCce,K-,Jk(a+b+),M+S- 16 16 IgG Allo-Ab & Auto-Ab2  -0.9 (clinician requested)
MDS232 M 49 CMML-1 E and Kp(a) 197 50 12.99 MDS-R 11.25 DCc,Kp(a-),Fy(a-b+),Jk(a+b-) 8 8 IgG+C3d Auto-Ab Auto-Ab 11.8
MDS799 F 79 MDS-MLD D and C 18 11 13.36 MDS-R 9.90 Inconclusive 0 0
MDS315 M 51 MDS-MLD K, Kp(a), Cw and Lu(a) 192 11 13.49 MDS-R 6.41 DCcEe,Cw-,K-,Kp(a-),Fy(a+b+),Jk(a-b+),S+s+ 25 29 IgG Auto-Ab 3.9
MDS331 M 88 MDS-EB-1 E 41 13 13.59 MDS-R 4.67 DCe 2 2 IgG Auto-Ab 2.1
MDS764 M 86 CMML-1 Kp(a) 18 18 14.14 MDS-R 0.56 Inconclusive 1 1 IgG Negative
MDS234 M 78 Therapy related MDS C 177 57 17.76 MDS-R 12.66 ce,K-,Jk(a-b+),S+s+ 28 28 IgG Auto-Ab Auto-Ab 0.0
MDS354 M 81 MDS-EB-1 E, K, D and C 184 81 18.52 MDS-R 18.55 ce,K-,Fy(a-b+),Jk(a+b+),s+ 99 100 IgG Auto-Ab Auto-Ab -3
MDS668 M 89 MDS-RS-SLD C and Kp(a) 171 51 20.07 MDS-R 24.18 Kp(a-) 5 6 IgG Auto-Abe Auto-Abe 0.0
MDS428 F 82 MDS with isolated del(5q) E 71 4 20.20 MDS-R 5.49 DCce,K-,Jk(a+b-),S-s+ 6 6 IgG Auto-Ab Auto-Ab 0.0
MDS196 F 72 MDS-EB-1 Kp(a) 13 13 21.61 MDS-R 18.16 Kp(a-) 2 2 IgG Auto-Ab 0.0
MDS683 M 79 MDS-RS-MLD E, c and Jka 181 137 21.61 MDS-R 35.13 DCe,K-,Fy(a-),Jk(a-) 7 8 IgG Auto-Ab Auto-Ab 0.0
MDS692 F 77 MDS-EB-1 K and HLA 76 48 24.18 MDS-R 15.13 K- 1 1 IgG Negative
MDS149 M 44 Therapy related MDS C and D 107 6 24.80 MDS-R 1.81 ce 3 5 IgG Auto-Ab Auto-Ab 3.9
MDS616 M 82 MDS-MLD K 7 7 27.73 MDS-R 18.78 K- 0 0
MDS554 F 75 MDS-RS-MLD Lu(a) 80 78 27.76 MDS-R 35.63 Lu(a-) 1 2 IgG Auto-Ab 0.7
MDS222 M 81 MDS/MPN unclassifiable Lu(a) 59 41 28.42 MDS-R 4.41 Inconclusive 2 2 IgG Negative
MDS551 F 76 CMML-1 D, Jk(a) and E 36 2 31.68 MDS-R 28.49 ce,K-,Jk(a-b+),S-s+ 20 20 IgG Negative
MDS508 F 76 MDS with isolated del(5q) Jk(a) and E 182 11 33.13 MDS-R 28.42 DCce,Jk(a-) 5 5 IgG Auto-Ab  -18.06 (WAIHACLL)

MDS510 M 81 Therapy related MDS Fy(a) and K 35 16 33.52 MDS-R 90.72  DCce,K-,Fy(a-),Jk(a+b+),S- 8 8 IgG+C3d Auto-Ab Auto-Ab 0.0
MDS95 M 56 MDS-RS-MLD Lu(a) 708 58 37.63 MDS-R 18.62 Not performed 7 7 IgG Auto-Ab 50.7
MDS209 M 69 MDS-SLD Jk(a) 62 33 41.02 MDS-R 40.95 DcEe, Jk(a-) 3 3 IgG Negative
MDS614 F 77 MDS-RS-SLD C and Lu(a) 254 17 42.01 MDS-R 10.49 Inconclusive 12 12 IgG Auto-Ab Auto-AbE  -5 (Ab screen positive)
MDS525 F 44 MDS with isolated del(5q) Kp(a) 16 2 52.47 MDS-R 4.34 Not performed 0 4
MDS116 M 69 CMML-1 E 61 30 58.52 MDS-R 20.03 DCce 9 9 IgG Auto-Ab Auto-Abc 0.0
MDS686 M 67 MDS-RS-MLD E 164 123 63.78 MDS-R 63.78

DCce
1 1 IgG Auto-Ab 0.4

MDS570 M 75 Therapy related CMML K 42 8 64.08 MDS-R 11.55 DCce, K- 1 1 IgG Negative
MDS562 F 74 MDS-RS-SLD Kp(a) 89 33 64.47 MDS-R 30.36 Inconclusive 0 1
MDS676 F 85 MDS-EB-1 K 28 NK 7.07 MDS-R Date NK K- 1 1 IgG Allo-Ab 0.0
MDS529 M 81 MDS-SLD K 29 8 69.51 MDS-R 69.64 DCce,K-,Fy(a+b+),Jk(a+b+) 7 7 IgG Allo-Ab & Auto-Ab Auto-Ab 0.0
MDS493 F 72 MDS-EB-1 Co(b) and D 75 28 72.99 MDS-R 38.95 DCce,K+,Fy(a+b-),Jk(a+b-),M+S-,Co(b-) 1 2 IgG Allo-Ab 15.2
MDS607 M 81 MDS-MLD Lu(a) 42 34 76.41 MDS-R 63.68 Lua(-) 2 2 IgG Negative
MDS186 F 79 MDS-MLD K, C and E 162 110 90.07 MDS-R 105.82 ce, K- 19 19 IgG Auto-Ab 2.3
MDS582 F 74 MDS-MLD C(w), K and Lu(a) 30 16 92.24 MDS-R 4.51 e,K-,Cw- 7 7 IgG Negative
MDS105 M 73 MDS-MLD C 104 11 115.53 MDS-R 4.34 Inconclusive 2 2 IgG Allo-Ab 0.0
MDS264 F 67 MDS with isolated del(5q) Low 325 286 145.36 MDS-R 95.76 Inconclusive 0 1
MDS102 M 71 MDS-EB-1 E 8 4 148.26 MDS-R 3.59 DCe, K- 0 0
MDS536 F 64 MDS with isolated del(5q) E, Lua and c 121 92 158.19 MDS-R 96.15 e+,K- 0 0 IgG+C3d Allo-Ab Auto-Ab 0.0
MDS367 M 72 Therapy related MDS C and D 11 3 -67.27 MDS-Un 22.53 ce,K-,Jk(a+b-),S+ 1 1 IgG Auto-Ab 0.0
MDS524 M 81 Therapy related MDS E and c 65 5 -47.20 MDS-Un 5.26 DCe,K- 5 14 IgG Auto-Ab  -1.8 (clinician requested)
MDS285 M 82 Therapy related MDS E and K 46 12 -42.70 MDS-Un 57.14 DCce,K- 6 7 IgG Negative
MDS414 M 80 Therapy related MDS D 70 5 -30.13 MDS-Un 48.22 ce 0 1
MDS566 M 70 Therapy related AML D 131 17 -24.01 MDS-Un 76.48 ce 12 12 IgG+C3d Negative
MDS472 M 81 AML (<30% blasts) E 42 6 -13.16 MDS-Un 46.71 DCce,Cw-,K- 25 25 IgG Auto-Ab Auto-Ab 2.4
MDS494 M 76 Hypoplastic MDS E, K and c 36 4 -9.87 MDS-Un 1.81 DCe,K- 0 0
MDS457 F 82 CMML-1 K 6 6 -0.23 MDS-Un# 105.95 K- 0 0
MDS475 F 78 MDS-EB-1 D, E, Jk(b) and C 64 NK -146.41 MDS-Un Date NK ce, Jk(a+b-) 10 10 IgG Auto-Ab 156.5
MDS917 F 88 MDS-RS-SLD D and Jka 55 NK -47.40 MDS-Un Date NK ce,K-,Jk(a-b+) 0 5
MDS1076 M 70 MDS with isolated del(5q) Kp(a) 22 NK -12.47 MDS-Un Date NK DCce,K-,Kp(a-) 1 3 C3d Not done
MDS503 M 57 AML (<30% blasts) E, c, Kp(a), Jk(a), S and Cw 114 0 0.23 After Plt Tx After Plt Tx DCe,K-,Kp(a-),Fy(a+b+),Jk(a-b+),M+N+S-s+ 39 42 IgG+C3d Allo-Ab 52.6
MDS844 F 71 MDS-MLD Jk(a) 73 0 11.38 After Plt Tx After Plt Tx Jk(a-) 2 2 IgG Negative
MDS987 M 73 MDS-MLD M 3 0 -71.51 Prior Preg Prior Preg M- 0 1
MDS595 M 66 MDS-EB-2 K and S 56 0 -1.81 Prior Preg Prior Preg DCce,K-,Fy(a+b+),Jk(a+b+),S-s+ 25 31 IgG Auto-Ab Auto-AbD 0.7
MDS94 F 62 MDS-MLD C 100 0 6.22 Prior Preg Prior Preg DcEe 3 8 IgG Not done
MDS625 F 68 MDS-MLD M 51 0 67.83 Prior Preg Prior Preg DCce,K-,Fy(a+b-),Jk(a-b+),M-S- 10 13 IgG Negative
MDS729 F 79 MDS-MLD D 31 0 -155.00 Before Tx Before Tx ce,K- 10 18 IgG+C3d Auto-Ab 107.2

Columns O and P

Table S1: Clinical, alloantibody, autoantibody and transfusion characteristics of alloimmunized patients

Column Q

Cells shaded in light grey

Cells shaded in dark grey

M=male and F=female

NK; Number of RBC units prior to alloantibody is not known.

Date NK; Patient received RBC transfusion in other institution but date of transfusion unknown. MDS-R; alloantibody following MDS-related RBC transfusion and MDS-Un; alloantibody before MDS diagnosis and following MDS-unrelated transfusion. MDS-Un#; patient had RBC 
almost 10 years before the diagnosis and alloantibody was detected just before the MDS diagnosis. After Plt Tx; after platelet transfusion. Prior Preg; most probably related to previous pregnancy. Before Tx; before documented RBC or platelet transfusion. 

Inconclusive; RBC phenotyping attempted following multiple transfusions resulting in inconclusive phenotyping. Not performed; These patients were transfused in small regional hospitals and phenotype was not performed.

Auto-Ab; autoantibody was panagglutinating, Auto-Abe; autoantibody e, Auto-Abc; autoantibody c, Auto-AbC; autoantibody C, Auto-AbD; autoantibody D, Auto-AbE; autoantibody E. Allo-Ab; alloantibody detcted in serum was also eluted from RBC. Allo-Ab and Auto-Ab2; alloantibody on 
first elution test while autoantibody on second elution test. Allo-Ab and Auto-Ab; allo and autoantibodies (panagglutinating) detected.

Cases in which autoantibody was detected before the alloantibody, autoantibody screen was triggered by positive antibody screen (Ab screen positive) or was requested by treating clinicians. WAIHA-Diagnosed with warm autoimune hemolytic anaemia and was treated with 

steroid. WAIHANHL-Diagnosed with AIHA on background of NHL, treated with steroid and azathioprine. WAIHACLL-Diagnosed with AIHA on background of CLL, treated with steroid.

Patients developed alloantibodies following MDS unrelated RBC transfusion.

Patients developed alloantibodies before documented RBC transfusion.

Column B

Column G

Columns I and J

Column K










	Pretransfusion testing was performed as per laboratory policies. Pretransfusion testing blood samples were submitted to the hospital’s transfusion laboratory before each transfusion including ABO/RhD typing and antibody screening. Antibody screening w...



