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Effectiveness of Antigen-Matched Red Blood Cell Transfusion at Phra Ajarn
Mun Bhuridatto Hospital for Improving Transfusion Services in Repeatedly

Transfused Patients

Rattanaporn Piyakapho

Phra Ajarn Mun Bhuridatto Hospital, Sakon Nakhon Province, Thailand

Abstract

Red blood cell alloimmunization against non-ABO antigens, particularly Rh system antigens (E, c)
and MNS system antigen (Mi°), is a significant complication in repeatedly transfused patients that may lead
to acute or delayed hemolytic transfusion reactions. A retrospective review at Phra Ajarn Mun Bhuridatto
Hospital identified an alloimmunization rate of 2.38%, highlighting the need to establish a local antigen
prevalence database and to evaluate the effectiveness of antigen-matched transfusion. A retrospective
study was conducted in 180 repeatedly transfused patients at Phra Ajarn Mun Bhuridatto Hospital between
October 2024 and March 2025, comprising 28 patients with thalassemia, 12 with chronic kidney disease, 5
with end-stage renal disease, and 135 with anemia from other causes. Antigen typing for E, ¢, and Mi* was
performed by the standard tube test. Antibody screening was performed at 1, 3, and 6 months following
antigen-matched transfusion of E, ¢, and Mi°. A total of 175 antigen-matched transfusion episodes (204 units)
were recorded over the 6-month follow-up period. No new alloantibody formation was detected in any
patient (0/180). Overall antigen prevalence was 33.3% (60 cases) for E, 25.6% (46 cases) for ¢, and 21.1%
(38 cases) for Mi°, respectively. Thalassemia patients showed a lower prevalence of ¢ antigen at 14.3%
(4/28) and Mi® antigen at 3.6% (1/28) compared to other groups, respectively. These findings support the
use of antigen-matched transfusion for E, ¢, and Mi® as a standard of care for repeatedly transfused patients

to reduce the risk of red blood cell alloimmunization.

Keywords: Red blood cell alloimmunization prevention, Repeated transfusion, E antigen, ¢ antigen, Mi®
antigen
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Table 1 Demographic characteristics and baseline factors of patients by disease group.

e i Thalassemia CKD & ESRD Others pvalue
(n =28) (n=17) (n = 135)
Gender, n (%)
Male 19 (67.9) 4 (23.5) 79 (58.5) 0.013
Female 9(32.1) 13 (76.5) 56 (41.5) 0.013
Age (years), mean * SD 29.1 £ 2238 62.5 +14.8 61.1 £ 16.0 0.326
ABO Blood Group, n (%)
A(n = 43) 7 (25.0) 4 (23.5) 32 (23.7) (23.9)
B(h=162) 8 (28.6) 8 (47.1) 46 (34.1) (34.4)
AB(n =8) 2(7.1) 1(5.9) 5.7 (4.4)
O(n=67) 11 (39.3) 4 (23.5) 52 (38.5) (37.2)

Abbreviations: CKD, chronic kidney disease; ESRD, end-stage renal disease; SD, standard deviation

**Percentages for ABO blood groups are calculated from the total number in each blood group (A = 43, B = 62, AB = §,
O = 67).

Statistical significance was determined using chi-square test for categorical variables and ANOVA for continuous variables.

A p-value < 0.05 was considered statistically significant.
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Table 2 Blood transfusion summary by disease group and follow-up period.

Disease No. of 1 Month 3 Months 6 Months Total
Group Patients Episodes Units Episodes Units Episodes Units Episodes Units
Thalassemia 28 6 6 18 21 22 27 46 54
CKD & ESRD 17 3 3 16 17 11 12 30 32
Other 135 6 6 38 a4 55 68 99 118
diseases
Total 180 15 15 72 82 88 107 175 204
Mean units 1.00 1.14 1.22 1.12
per episode
Mean units 0.08 0.46 0.59 0.38
per patient

CKD = Chronic kidney disease; ESRD = End-stage renal disease
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376



Journal of the Medical Technologist Association of Thailand UNAIUITY

Volume 54 No. 2 August 2026 Original Article

Table 3 Distribution of Transfusion Episodes by Units per Episode.

Part A: At 1 Month

Disease Group  Total Episodes 1 Unit 2 Units >3 Units

(n) n (%) n (% n (%)
Thalassemia 6 6 (10000 0 (00 0 (0.0
CKD & ESRD 3 1 (333) 2 (66.7) 0 (0.0
Other diseases 6 a (66.7) 2 (333 0 (0.0
Total 15 11 (733 4 (267) 0 (0.0

Part B: At 3 Months

Disease Group  Total Episodes 1 Unit 2 Units >3 Units
(n) n % n (% n (%)
Thalassemia 18 8 (444) 5 (278) 5 (27.8)
CKD & ESRD 16 12 (75.0) (188) 1 (6.2)
Other diseases 38 15 (39.5) 17 (447 6 (15.8)
Total 72 35 (48.6) 25 (34.7) 12 (16.7)

Part C: At 6 Months

Disease Group  Total Episodes 1 Unit 2 Units >3 Units
(n) n % n (% n (%)
Thalassemia 22 10 (455) 8 (36.4) 4 (18.1)
CKD & ESRD 11 7 (636) 3 (273) 1  (9.1)
Other diseases 55 28 (50.9) 20 (36.4) 7 (127)
Total 88 45 (51.1) 31 (35.2) 12 (13.6)

Table 3 wanIn1snszaBvesnsiflafinnuduug dnlafindlidendsndslugaanainisianuma 3 szos
#un 1 fou 3 ou wae 6 1eu doyauanswnliuvemafinduvesmslifladaunnndy 1 gindenss lnewui
Sovazvoansliflafindoud 2 glstuluifinaniesay 26.7 luts 1 Wou iudesas 3.7 Turas 3 ifou waw 35.2
Tuga9 6 Weu wwiltdudinanaseutisanuuandavesnugulsiwedlsawazauinlunsadinvesiUoely
YIIAINTAAR NG

Table 4 Alloimmunization Monitoring Results During 6-Month Follow-up.

Follow-up Patients Antibody Screening Results New Cumulative
Period Screened Negative Pre-existing* Alloimmunization Rate
(n) n (%) n (%) Positive n (%) (%)
Baseline 180 178 (98.9) 2(1.1) 2 - -
1 Month 180 178 (98.9) 2(1.1) 2 0(0.0) 0.0
3 Months 180 178 (98.9) 2(1.1) 2 0(0.0) 0.0
6 Months 180 178 (98.9) 2(1.1) 2 0(0.0) 0.0

*Two thalassemia patients with pre-existing anti-Mi® antibodies detected at baseline; both remained unchanged throughout
the study period.
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HANIATIIMIANYNTEMBURLIUULI A DaLATlUNIMTIN WU weufau E danuynasaniosay 33.3
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Table 5 Distribution of red blood cell antigens (E, ¢, and Mi°) in different disease groups.

Disease group n Antigen E Antigen ¢ Antigen Mi®
n (%)* n (%)* n (%)*
Thalassemia 28 9 (32.1) 4(14.3) 1(3.6)
CKD & ESRD 17 6 (35.3) 5(29.9) 4.(23.5)
Others 135 45 (33.3) 37(27.4) 33 (24.4)
Total 180 60 (33.3) 46 (25.6) 38 (21.1)

Note: *Percentages are calculated from the total number of patients in each disease group.

3.4 nsnszanevesilulndusufiauuuilindonuns

myleseiilulndvesueudiau E, c waz Mi* Inenszateeanidu 8 suwuu #ulnd E-, ¢, Mi@-) wumnﬁqﬂ
S 83 18 Andudeway 46.1 sesan Ao Alulnd E+, cr, MiGa-) wu 30 518 Andudesas 16.7 WeRiansan
pungulsanuin Mulnd £, ¢, Mia-) wusnniigana 3 ngalse dawilulndsesasniamuuansisszninangulsn
fio E+, ¢+, Mila) wulunguethelsalaFosuasdinelsalansszeraning 4 e Andufesas 23.5 uozngulsn
Su 1 23 518 Anvludesaz 17.0 wandvnnautiesdadidiefenuiliulnd E+, -, Mi@) 6 918 Andusesas
21.4 yonanddenuinilulng E-, ¢, Mita) TunguUresdadifiefiandndn 2 ngu fewu 17 18 Aadudesay
60.7 Sneaviduauansly Table 6

Table 6 Distribution of E, c and Mi® phenotype patterns in different disease groups.

Phenotype Thalassemia CKD & ESRD Others Total
n (%) n (%) n (%) n (%)
E+, c+, Mi(a+) 0 (0.0) 0(0.0) 4(3.0) 4(2.2)
E+, c+, Mi(a-) 3(10.7) 4(23.5) 23(17.0) 30 (16.7)
E+, ¢, Mi(a+) 0(0.0) 0(0.0) 7(5.2) 7(3.9)
E+, c-, Mi(a-) 6(21.4) 2(11.8) 12 (8.9) 20(11.1)
E-, ¢+, Mi(a+) 0 (0.0) 1(5.9) 2(1.5) 3(1.7)
E-, c+, Mi(a-) 1(3.6) 0(0.0) 8(5.9) 9 (5.0)
E-, c-, Mia+) 1(3.6) 2(11.8) 21 (15.5) 24 (13.3)
E-, c-, Mi(a-) 17 (60.7) 8 (47.0) 58 (43.0) 83 (46.1)
Total 28 17 135 180

Abbreviations: CKD, chronic kidney disease; ESRD, end-stage renal disease; E+, antigen E positive; E-, antigen E negative; c+, antigen ¢
positive; ¢-, antigen ¢ negative; Mi(a+), antigen Mi® positive; Mi(a-), antigen Mi* negative
Note: Percentages are calculated from the total number of patients in each phenotype group.
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