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ARTICLE INFO ABSTRACT
Received: Introduction:
03%Jun 2017 Antibodies that are present in serum but are unknown before the antibody screening test is called
Accepted: unexpected antibodies. Although these antibodies usually have no specific manifestations, they can
29t Nov 2017 cause various disorders, such as hemolytic disease of the fetus and newborn and blood transfusion
Availabl line: reactions, in the case of need for blood transfusion. Therefore, detection of these antibodies is
vailable online: especially important before blood transfusion. Hence, the objective of this study was to detect
14t Dec 2017 unexpected antibodies in the Mazandaran heart center during five years for the first time.
Methods:

In this retrospective study, the investigation was carried out on the data which were available in
Mazandaran heart center and Mazandaran blood transfusion organization in Sari, Iran during 2012-
2017. Data included details of antibody screening and indirect antiglobulin tests results. MS Excel
2016 and SPSS 16.0 were used for statistical calculations.

Results:

A total of 22,527 antibody screening tests were conducted over the past 5 years. According to nine
positive antibody screening tests, the frequency of unexpected antibodies was 0.04%. Positive tests
included an anti-M antibody, anti-Kell antibody, anti-Fy® antibody, anti-E antibody, and various
autoantibodies.

Conclusion:

The frequency of unexpected antibodies in our healthcare center was less than those reported in
different parts of the world. It is recommended that appropriate measures should be taken for the
early detection of unexpected antibodies to prevent the consequences of risk factors.
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Introduction

Unexpected antibodies are antibodies that their presence and type are unknown before antibody screening tests [1]. Unexpected
antibodies include two types: alloantibodies and autoantibodies. Alloantibodies are produced in response to allogeneic red
blood cells (RBCs) carrying the same antigens, and autoantibodies are produced in response to the self-antigens of the surface
of the RBCs [2].

The immune response to foreign antigens after exposure to genetic cells or tissues is called alloimmunization [3]. The
probability of alloantibody formation against RBC antigens in people with a history of blood transfusions and pregnancy is
unpredictable, because the causative agents of alloimmunization are complex and involve at least three main factors including
antigenic difference of RBCs in donor and recipient, the recipient's immune system status and modifying the effect of
allogeneic blood transfusion on recipient immune system [4, 5].
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The immune response to red blood cell surface antigens plays an important role in blood transfusion. The probable occurrence
of alloimmunization in thalassemic and dialysis patients who requiring regular blood transfusion is higher and the incidence
rate is reported to be between 6-36% according to previous studies [6-8].

The American Blood Bank Association recommends testing such as ABO typing, Rh typing, unexpected antibody screening
and cross-match tests, which should be done before blood transfusion [9]. Antibody screening tests are carried out routinely
in clinical laboratories to ensure safe blood transfusion to prevent various blood transfusion reactions such as fever or hemolytic
reactions [7].

Given the hemolytic disorders caused by unexpected antibodies, antibody screening test and indirect Antiglobulin test is
needed to screen and detect unexpected antibodies before transfusion. Therefore, by early detection of these antibodies,
preventive measures can be taken to prevent blood transfusion reactions in these patients. However, no studies have been
conducted on the topic in this center so far. Hence, the objective of this study was to identify unexpected antibodies in the
Mazandaran heart center.

Methods:

Study design

In this retrospective study, data were collected from Mazandaran heart center and Mazandaran blood transfusion organization
in Sari city, Mazandaran, Iran. These two centers are adjacent to each other. The study was conducted between 2012 and 2017.
Data collection

One of our team members referred to the Mazandaran heart center to complete the checklists for antibody screening tests
information. The checklist contains variables such as age, gender, blood group, rhesus factor status and the result of antibody
screening test. Since positive antibody screening tests are sent to the blood transfusion organization for the detection of the
type of unexpected antibody, additional information about positive tests was extracted by the other team member from the
blood transfusion organization of the province. All data were collected from electronic documents and manual archives of
these centers.

Tests

Standard Operating Procedure (S.0.P) used for antibody screen tube method and Indirect Antiglobulin Test (IAT) used for the
detection of antibodies to red cell antigens, which were approved by Iran Blood Transfusion Organization Immunohematology
Reference Laboratory by the code IPO51BTO90/1.

Data analysis

Extracted data were entered into Microsoft Excel 2016, and some descriptive statistical calculations were done by Statistical
Package for the Social Sciences 16.0 (SPSS Inc., Chicago, IL, USA) software.

Ethical considerations

Ethics Committee of Mazandaran University of Medical Sciences was approved the present study by the code 45 which
adopted on May 25, 2017. To comply with ethical standards, all information contained in the Blood Bank Archive was used
confidentially and exclusively for the aim of this study and all files were delivered to the Blood Bank Archive without any
changes.

Results:

Among a total of 22,527 antibody screening tests during 5 years, only nine positive tests resulted. Four of them were female
and five of them were male with mean age of 56.2 (+7.7) years old.

The frequency of unexpected antibodies calculated 0.04% (9/22,527). Of the 9 positive tests; 1) anti-M antibody was detected
in a 47-year-old woman with a B-positive blood group. 2) anti-Kell antibody was detected in a 55-year-old woman with an O-
positive blood group. 3) anti-Fy? and anti-E antibodies were detected in a 63-year-old woman with B-positive blood group. 4)
cold-autoantibodies and warm-alloantibodies were identified in a 49-year-old man with O-negative blood group. 5)
autoantibody was positive in three cases, but non-specific antibodies were detected in this cases. 6) two other cases were
negative for autoantibodies and we could not detect any specific antibody. No significant relationship was found between the
study variables.

Discussion

Comprehensive studies of the frequency of blood group antigens in a population are helpful to provide healthier blood
transfusion services. It has been shown that there are many differences in the frequency and type of unexpected antibodies
during the antibody screening test. Some factors such as blood group, genotypes, methods of antibody screening test, decoder
ability and etc. can be reasons for this diversity [1].

In this study, the frequency of unexpected antibodies was approximately 0.04% in Mazandaran heart center. Our study
compared to several other studies showed a lower frequency [10-12].

Moreover, there are different reports of the frequency of unexpected antibodies in different parts of the world, so that in the
United States [13, 14], Germany [15], South Korea [16-18] and Denmark [19] there were reported by 0.3-2%, 0.78%, 0.51-
1.57% and 1.35%, respectively.

One of the unexpected antibodies that we detected was an anti-M antibody which is usually a natural 1gM, but
alloimmunization may stimulate anti-M 1gG through pregnancy or blood transfusion. Although the incidence of hemolytic
disease of the fetus and newborn (HDFN) is low due to the anti-M antibody, the presence of this antibody in the mother's
serum may cause the disease during pregnancy [20]. Therefore, early detection of this antibody and control of the pregnant
mother during pregnancy can prevent the onset of the HDFN.

Besides, it is interesting to note that, a review of the literature by Yasuda et al. [21] on Japanese population reported that a
low-titer 1gG type anti-M may appear to result in an unusual HDFN, including hemolysis associated with alloantibodies and
sudden anemia due to the destruction of embryonic red blood cells (RBCs) and erythropoietic suppression. They also
recommended Reticulocyte counting in relation to Hb measurements to detect Anti-M HDFN.

One of the most important unexpected antibodies that have been identified in our study is an anti-Kell antibody which is
usually 1gG and like anti-M may cause HDNF and hemolytic transfusion reactions [22]. After the ABO and Rhesus group
systems, it has the highest clinical significance [23].
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The other case was associated with anti-Fy? and anti-E antibodies. Both erythroid and non-erythroid cells express Duffy
antigens [24]. As like as the two previous antibodies, Duffy antibodies also play a role in developing HDNF and hemolytic
transfusion reactions [25]. Moreover, it should also be noted that Rh blood type antigens are involved in HDNF and the anti-
E antibody is one of the Rh blood type alloantibodies, which is a rare cause of mild HDNF [26, 27]. However, the presence of
auto-antibodies in the maternal serum is an indication of the probability of severe HDNF [28].

Besides, despite the development of maternal care for rhesus isoimmunisation, the HDNF is one of the main causes of anemia
and jaundice in infants [29].

In addition, we identified a number of autoantibodies which can be detected in some disorders with no clinical manifestation.
In fact, autoantibodies can predict the risk of a disease, as well as the rate of progression of the disease. Hence, autoantibodies
are known as prognostic markers of the diseases [30, 31]. So that previous studies suggest a direct relationship between
autoantibodies and disease severity [32-34].

The remarkable point of this study is that no such study had been carried out in this center as well as Mazandaran province so
far.

The limitations of this study include the failure to detect the type of 2 unexpected antibodies and the lack of access to clinical
history and clinical manifestation of patients related to these antibodies.

Conclusion

The results of this study showed that the frequency of unexpected antibodies in the Mazandaran heart center between 2012
and 2017 was approximately 0.04%, which is less than those reported in previous studies in different parts of the world. In
addition, according to previous studies that indicate the importance of identifying unexpected antibodies to prevent various
diseases, especially hemolytic disease of the fetus and newborn, various measures should be taken at different healthcare
centers for the early detection of these antibodies, especially pregnant mothers in order to avoid its irreversible consequences.
Acknowledgments

The authors would like to express their thanks to the student research committee of Mazandaran University of Medical Sciences
for supporting this student research proposal with the code 45 adopted on May 25, 2017.

Conflict of interest

The authors did not disclose any conflicts of interest.

References

1 Ko K-H, Yoo B-H, Kim K-M, et al.: Frequency of unexpected antibody and consideration during transfusion. Korean
journal of anesthesiology 2012; 62: 412-7.

2 Fung M, Grossman B, Hillyer C, et al.: AABB technical manual. Bethesda: AABB Press, 2014.

3 Mota MA: Red cell and human leukocyte antigen alloimmunization in candidates for renal transplantation: a reality.
Revista Brasileira de Hematologia e Hemoterapia 2013; 35: 160-1.

4 ismahanisa Ismail W, Al-Hassan FM, Shatar AKA, et al.: Prevalence of red cell alloantibodies among multi transfused
dependent thalassemia patient in the Malaysian state of Penang. Journal of Scientific Research and Development 2016; 3:
62-6.

5 Sood R, Makroo R, Riana V, et al.: Detection of alloimmunization to ensure safer transfusion practice. Asian journal of
transfusion science 2013; 7: 135.

6 Agrawal A, Mathur A, Dontula S, et al.: Red Blood Cell Alloimmunization in Multi-transfused Patients: A Bicentric Study
in India. Global Journal of Transfusion Medicine 2016; 1: 12.

7 Choktaweesak N, Krasathong P, Ammaranond P: Development of enhancing agglutination reaction using gold
nanoparticle for pre-transfusion testing. Transfusion Medicine 2016; 26: 360-4.

8 Subha Palaneeswari M, Rajan PAS, Silambanan Santhi J: Blood Lead in End-Stage Renal Disease (ESRD) Patients who
were on Maintainence Haemodialysis. Journal of Clinical and Diagnostic Research: JCDR 2012; 6: 1633.

9 KimHJ, LimYH, Yoo BH, et al.: A detection of unexpected blood antibody at the time of transfusion was needed, during
the operation-A case report. Korean journal of anesthesiology 2013; 64: 65-8.

10 Lee WH, Kim SY, Kim HO: The incidence of unexpected antibodies in transfusion candidates. Korean Journal of Blood
Transfusion 2000; 11: 99-103.

11 Song DH, Moon IS, Hong SJ, et al.: Frequency and distribution of unexpected antibodies of Koreans. Korean Journal of
Blood Transfusion 1998; 9: 191-200.

12 Sung NH, Jeon TY, Lee EY, et al.: Prevalence and specificity of unexpected antibody using antibody screening test
including Dia and Mia cells. The Korean Journal of Laboratory Medicine 2005; 25: 340-6.

13 Boral L, Henry J: The type and screen: a safe alternative and supplement in selected surgical procedures. Transfusion 1977;
17: 163-8.

14 Giblett E: Blood group alloantibodies: an assessment of some laboratory practices. Transfusion 1977; 17: 299-308.

15 Spielmann W, Seidl S: Prevalence of irregular red cell antibodies and their significance in blood transfusion and antenatal
care. Vox sanguinis 1974; 26: 551-9.

16 Han K, Oh W, Park M, et al.: Irregular blood group antibodies in Korean. Korean J Hematol 1989; 24: 145-53.

17 Lee M, Cho H, Kim S: A study on blood group antibodies in the Korean. Korean J Hematol 1986; 21: 243-56.

18 Park M, Kim S, Song W, et al.: Screening of irregular red cell antibodies by microplate method in transfusion candidates.
Korean J Clin Pathol 1986; 6: 473-81.

19 SKOV F, Eriksen M, HAGERUP L: Distribution of the ABO, MNS, P, Rhesus, Lutheran, Kell, Lewis and Duffy blood
groups and frequency of irregular red cell antibodies in a population of Danes aged fifty years and a population of Danes
aged seventy years. APMIS 1970; 78: 553-9.

20 De Young-Owens A, Kennedy M, Rose RL, et al.: Anti-M isoimmunization: management and outcome at the Ohio State
University from 1969 to 1995. Obstetrics & Gynecology 1997; 90: 962-6.



Negin Nahanmoghaddam et al, 2017

21

22

23

24

25

26

27

28

29
30

31
32

33
34

Pharmacophore, 8(6S) 2017, e-1173613, pages 4

Yasuda H, Ohto H, Nollet KE, et al.: Hemolytic disease of the fetus and newborn with late-onset anemia due to anti-M: a
case report and review of the Japanese literature. Transfusion medicine reviews 2014; 28: 1-6.

Mattaloni SM, Arnoni C, Cespedes R, et al.: Clinical Significance of an Alloantibody against the Kell Blood Group
Glycoprotein. Transfusion medicine and hemotherapy : offizielles Organ der Deutschen Gesellschaft fur
Transfusionsmedizin und Immunhamatologie 2017; 44: 53-7.

Westhoff CM, Reid ME: Review: the Kell, Duffy, and Kidd blood group systems. Immunohematology 2004; 20: 37-49.
Afenyi-Annan A, Kail M, Combs MR, et al.: Lack of Duffy antigen expression is associated with organ damage in patients
with sickle cell disease. Transfusion 2008; 48: 917-24.

Peiper S, Wang Z, Neote K, et al.: The Duffy antigen/receptor for chemokines (DARC) is expressed in endothelial cells of
Duffy negative individuals who lack the erythrocyte receptor. Journal of Experimental Medicine 1995; 181: 1311-7.
Usman ASi, Mustaffa R, Ramli N, et al.: Hemolytic disease of the fetus and newborn caused by anti-E. Asian Journal of
Transfusion Science 2013; 7: 84-5.

Onesimo R, Rizzo D, Ruggiero A, et al.: Intravenous Immunoglobulin therapy for anti-E hemolytic disease in the newborn.
The Journal of Maternal-Fetal & Neonatal Medicine 2010; 23: 1059-61.

Babinszki A, Berkowitz RL: Haemolytic disease of the newborn caused by anti-c, anti-E and anti-Fya antibodies: report
of five cases. Prenatal diagnosis 1999; 19: 533-6.

Stoll BJ: Infections of the neonatal infant. Textbook of pediatrics 2007: 794-811.

Leslie D, Lipsky P, Notkins AL: Autoantibodies as predictors of disease. Journal of Clinical Investigation 2001; 108: 1417-
22.

Elkon K, Casali P: Nature and functions of autoantibodies. Nature clinical practice Rheumatology 2008; 4: 491-8.
Betterle C, VVolpato M, Rees Smith B, et al.: 1. Adrenal cortex and steroid 21-hydroxylase autoantibodies in children with
organ-specific autoimmune diseases: markers of high progression to clinical Addison’s disease. The Journal of Clinical
Endocrinology & Metabolism 1997; 82: 939-42.

Dayan CM, Daniels GH: Chronic autoimmune thyroiditis. New England journal of medicine 1996; 335: 99-107.

Leslie R, Atkinson M, Notkins AL: Autoantigens IA-2 and GAD in Type | (insulin-dependent) diabetes. Diabetologia
1999; 42: 3-14.



