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INTRODUCTION



Naturally occurring anti-A and anti-B are the only red cell antibodies that
are commonly found in human serum or plasma. All other antibodies are
called “unexpected red cell antibodies [1]. There are two types of
unexpected red cell antibodies: alloantibodies and auto-antibodies.
Alloimmunization occurs because of red cells antigenic differences
between donor and recipient in previous transfusions or between mother
and fetus. Auto-antibodies are those produced against one’s own antigens.
Immune humoral response in the presence of autoantibodies against
intracellular antigens characteristically occurs in a majority of connective
tissue diseases namely systemic lupus erythematous, systemic sclerosis,
Sjogren syndrome, mixed connective tissue disease, polymyositis, and
dermatomyositis [2]. Presence of these antibodies, alone or in combination,
makes difficulties with compatibility testing, thereby delaying in issue of a

compatible blood unit or may reduce post transfusion RBC life span [3].

The compatibility test comprises ABO/Rh determination, antibody screen
and cross-match. Type & cross-match technique/Immediate spin cross
match is routinely practised now which only detects ABO
incompatibility between donor RBCs and recipient serum/plasma. Type &
screen method is performed only when the recipient has unexpected
alloantibodies to detect additional RBC incompatibility [4]. Because of the
presence of auto-antibodies, all crossmatches become incompatible.
Studies conducted based on these unexpected antibodies have largely
concentrated on multiply transfused patient populations or antenatal
women. Alloimmunization in these groups has a reported incidence up to
60 percent, with an up to fourfold increased risk of multiple antibodies
compared to the risk of single antibodies [5]. However, such studies related
to healthy donor population are not done extensively. The incidence of RBC

alloimmunization depends on the demography and characteristics of the



population being studied. The specificity, Ig class, thermal range and
concentration of the antibody can predict its clinical significance as well as
patient’s individual immune response is also significant factors. The
balance between sensitivity and specificity can be influenced by the
methods and technologies selected. It is not possible to detect all potentially
clinically significant antibodies, or to avoid detecting all clinically

insignificant antibodies [6].

The Direct Antiglobulin test (DAT) is a simple test used to determine if red
cells have been coated in vivo with immunoglobulin (lIg), complement or
both. It is used primarily for the investigation of hemolytic transfusion
reactions, haemolytic disease of the fetus and newborn (HDFN),
autoimmune hemolytic anemia (AIHA), and drug-induced immune
hemolysis. An indirect antiglobulin test (IAT) is used to detect and identify
unexpected antibodies in the serum of blood donors, prospective
transfusion recipients, and prenatal patients [7]. IAT detectin
vitro antibody-antigen reactions and detect very low concentrations of

antibodies present in an individual’s plasma/serum.

When unexpected antibodies are present, as indicated by positive screening
tests, they must be identified. At a minimum, this involves testing the
patient’s serum against a panel of fully phenotyped reagent red cell samples
as well as the patient’s own cells [6]. A recent study suggests that a positive
DAT result in a healthy blood donor may be a marker of risk of future
development of malignancy [8]. All these point towards the need of Type
& Screening system to be followed routinely in transfusion practices rather
than Type & Matching system. Antibody screening is mandatory as laid
down by Drug and Cosmetic Act 1940 and Directorate General of Health
Services (DGHS) guidelines. Hence through this thesis work, we are


https://en.wikipedia.org/wiki/In-vitro
https://en.wikipedia.org/wiki/In-vitro

implementing routine antibody screening along with DAT testing in every

donated units in our Institute.

Our donor pool consists of 100% voluntary regular donors who are
considered to be absolutely safe and almost free of any infections and
highly motivated. This study also helps to find the prevalence of irregular
antibodies in such healthy donors there by aiding best transfusion practices
to be followed in the institution since there is scarce data available on

prevalence and type of irregular antibodies in Indian donor population.



AIMS AND OBJECTIVES



To study the prevalence of Unexpected Red Cell Antibodies in Healthy
Donor Population in a Tertiary Care Centre in South Kerala with the

following objectives:

1. To establish unexpected red cell antibody screening in
voluntary blood donors as a routine mandatory practice in the
Institute

2. To ensure blood components issued to patients are safe and
less likely to cause any red cell antibody mediated transfusion
reactions in the recipient

3. To add information about the prevalence of unexpected red

cell antibodies from south India to the national database



REVIEW OF LITERATURE



Just as genetic information determines the colour of one’s eyes, it also plays
an important role in determining the blood groups expressed. The term
blood group is usually restricted to blood cell surface antigens, and
generally to red blood cell (RBC) surface antigens. Blood groups are
inherited in Mendelian fashion. Each parent contributes half of the
inheritance and genetic information is carried on double strands of
deoxyribonucleic acid (DNA) known as chromosomes. Human cells have
23 pairs of chromosomes in the cell nucleus and out of these, 22 pairs are
autosomes and 1 pair of sex chromosomes. The units that code for various
expressions of inherited genetic information are known as genes which are
found in specific places along the chromosomes termed loci. For each
locus, there may be several different forms of a gene, which are known as
alleles. When both the inherited alleles are identical, the person is
homozygous and if different, the person is heterozygous. Sometimes,
homozygous inheritance produces a stronger expression of the gene than
would be seen in a heterozygous individual. This stronger expression is
known as dosage and is important because some antibodies react more
strongly with RBCs homozygous for a particular blood group inheritance

than with those with heterozygous inheritance.

The concept of population genetics of blood group antigens plays an
important role in blood banking. The term genotype is the set of genes in
our DNA which is responsible for a particular trait (detectable products)
and phenotype is the physical expression, or characteristics, of that trait.
Based on mode of inheritance, whether dominant or recessive in autosomes
or sex chromosomes decide the expression of antigens on the cell surface
of the individual. Phenotype frequencies in a population are determined by
randomly testing RBCs from a large number of individuals of that particular

population. The percentage of those positive (or negative) for a particular



trait is then calculated and indicates the frequency of a particular phenotype
(percentage or decimal). Once the individual frequencies of traits are
known, it is possible to calculate the frequency of multiple traits by
multiplying the frequencies of each trait. When two alleles are involved, it
Is possible to use the Hardy—Weinberg equation to determine the frequency
of each allele. This equation states the following: p2 + 2pq + g2 = 1. The
frequency of an allele in the population is represented by the sum of the
frequency of the allele in the homozygous state plus the frequency of the

allele in the heterozygous state (9).
Frequency of p=p2 + 2pq

An exception to Mendelian law known as linkage, if two genes are linked,
they do not assort independently. Linked genes are located close to each
other on the same chromosome, and there is a 50% or greater chance that
they will remain together and be passed to the same gamete. Several blood
group genes have been found to be linked to other genes. The linkage of the
locus for the Lutheran blood group trait to the locus for the secretor trait
was the first known example of autosomal linkage in humans, reported by
Mohr in 1951. Because the genes are not inherited independently of each
other, they are not in equilibrium and hence known as linkage

disequilibrium.

An antigen is a substance that is capable of reacting with the product of an
Immune response. Antigen combines with antibody (i.e., “antigen—antibody
reaction”. Introduction of nonself immunogens present on human RBCs,
white blood cells, and platelets may elicit antibody production. On a
biochemical level, an immunogen is a substance with a molecular weight
of 10,000 D or more. Substances with a molecular weight of less than 5,000
D seldom cause antibody formation. If coupled with larger carrier



molecules, however, these substances, known as haptens, can become
immunogenic (able to stimulate an immune response). Once an immune
response has been initiated by the hapten—carrier complex, the hapten alone
can react with the product of the immune response (i.e., antibody). Complex
biochemical compounds, especially those containing proteins or
polypeptide— carbohydrate combinations, are highly immunogenic. The
more diverse the molecule is, the more immunogenic it becomes. As
previously indicated, the structure must be recognized by the cells of the

recipient’s immune system to be non-self.

Biochemical analysis of blood group antigens has shown that they fall into
two main types: (i) protein determinants, which represent the primary
products of blood group genes; and (ii) carbohydrate determinants on
glycoproteins and glycolipids, in which the products of the genes
controlling antigen expression are glycosyltransferase enzymes (9). Some
antigens are defined by the amino acid sequence of a glycoprotein, but are
dependent on the presence of carbohydrate for their recognition
serologically. In recent years, molecular genetical technigues have been
introduced into the study of human blood groups and now most of the genes
governing blood group systems have been cloned and sequenced. Many
serological complexities of blood groups are now explained at the gene
level by a variety of mechanisms, including point mutation, unequal
crossing-over, gene conversion, and alternative ribonucleic acid (RNA)
splicing. Currently, there are 346 recognized blood group antigens
identified, out of which 308 are clustered within 36 blood groups systems.
These blood group antigens have the ability to mount immune challenge

and result in antibody production.
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INCIDENCES OF IRREGULAR ANTIBODIES

The detection of antibodies directed against red cell antigens is critical in
pretransfusion compatibility testing methods such as Conventional Tube
Technique (CTT), Column Agglutination Technique (CAT) and Solid
Phase Red Cell Adherence (SPRCA) [10]. It is one of the principle tools
for investigating potential hemolytic transfusion reactions and immune
hemolytic anemias. In addition, it aids in detecting and monitoring patients
who are at risk of delivering infants with HDFN. The focus of antibody
detection methods is on “irregular” or “unexpected” antibodies, as opposed
to the “expected” antibodies of the ABO system. There are many different
and important characteristics of blood group antibodies, such as whether
they are polyclonal or monoclonal, naturally occurring or immune, and
alloantibodies or autoantibodies [9]. An antigen usually consists of
numerous epitopes, and it is the epitopes and not the entire antigen that a B
cell is stimulated to produce antibody against. Hence different epitopes of
same antigen produce individual antibodies resulting in polyclonal
antibody production. Monoclonal antibodies are prepared in controlled
environment through hybridoma technology. The unexpected antibodies of
primary importance are the immune alloantibodies, which are produced in
response to RBC stimulation through transfusion, transplantation, or
pregnancy. Other unexpected antibodies may be “naturally occurring” (i.e.,
produced without RBC stimulation). Naturally occurring antibodies may
form as a result of exposure to environmental sources, such as pollen,
fungus, and bacteria, which have structures similar to some RBC antigens.
Antibodies produced in one individual and then transmitted to another via
plasma-containing blood components or derivatives such as intravenous
immunoglobulin (IVIG) are known as passively acquired antibodies, a third

category of unexpected antibody. The presence of naturally occurring and
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passive antibodies may complicate the detection and identification of

immune, clinically significant antibodies.

A clinically significant antibody can be defined as one capable of causing
accelerated destruction of a significant proportion of transfused cells, or one
capable of crossing the placenta and causing haemolytic disease of the fetus
and newborn. When the alloantibodies combine with the corresponding
RBC antigens, it can cause acute haemolytic transfusion reaction (AHTR)
or delayed haemolytic transfusion reaction (DHTR) [9]. The specificity, Ig
class, thermal range and concentration of the antibody can predict clinical
significance; however, the clinical situation and patient’s individual
Immune response are also significant factors [9]. The aim is to detect
antibodies that are likely to cause problems in the clinical setting for which
the antibody screening is designed, for example patient pretransfusion,

antenatal or donor.

All immunoglobulins can be significant for transfusion medicine; however,
IgG, IgM, and IgA have the most significance. Most clinically significant
antibodies that react at body temperature (37°C) are 1gG isotype and are
capable of destroying transfused antigen-positive RBCs, causing anemia
and transfusion reactions of various severities. IgM antibodies are most
commonly encountered as naturally occurring antibodies in the ABO
system and are believed to be produced in response to commonly occurring
antigens like intestinal flora and pollen grains. Other blood groups such as
Lewis, li, P, and MNS may also produce IgM antibodies, which usually
react best at ambient temperature (22°C to 24°C). The primary testing
problem encountered with IgM antibodies is that they can interfere with the
detection of clinically significant IgG antibodies by masking their
reactivity. Unlike 1gG, IgM exists in both monomeric and polymeric forms
(as pentamers) containing a J (joining) chain [9].

12



IgG antibodies are significant in transfusion medicine, because they are the
class of immunoglobulins that are made in response to transfusion with
nonself antigens on blood products. 1gG antibodies are important in HDFN,
because antibodies can be formed in response against allo-antigens on fetal
RBCs that enter the mother’s circulation, usually during delivery. Antibody
screening, Rh typing, and passive anti-D antibody have prevented HDFN
from developing in D-negative mothers who give birth to D-positive babies
[10]. Fetal anemia in anti-Kell HDFN is associated with suppression of
erythropoiesis due to destruction of erythroid precursor cells, which can be
additional to destruction of circulating antigen-positive RBCs, as seen in
anti-D HDFN. Serum IgA is found in both monomeric and polymeric
forms; however, secretory IgA is usually found in the mucosal tissues of
the body. Its polymer form acquires a glycoprotein secretory component as
it passes through epithelial cell walls of mucosal tissues and appears in
nearly all body fluids. Around 30% of anti-A and anti-B antibodies are of
the IgA class and also, anti-IgA antibodies can cause severe anaphylaxis if
IgA are transfused in plasma products to patients who are deficient in IgA.
Another reason for the importance of IgA is that it can increase the effect
of 1gG induced RBC hemolysis [9].

Karl Landsteiner, the father of transfusion medicine discovered the first
human blood group system, ABO in 1901. This marked the beginning of
the concept of individual uniqueness defined by the RBC antigens present
on the RBC membrane. For the next 45 years, only those antibodies that
directly agglutinate red cells could be studied. With the development of the
antiglobulin test by Coombs, Mourant, and Race in 1945, non-agglutinating
antibodies could be detected and the science of blood group serology
blossomed. Between 1946 and 1947 with the use of the indirect antiglobulin
test the Kell (K), Duffy (Fy), Kidd (Jk), Diego (Di), Cartwright (Y1), Xg,

13



Dombrock (Do) and Colton (Co) blood group systems were discovered.
The International Society of Blood Transfusion (ISBT) Working Party on
Terminology for Red Cell Surface Antigens was set up in 1980 to establish
a uniform nomenclature for all blood group antigens. Now 346 blood group
antigens are identified and out of them, 308 are clustered within 36 blood
groups systems. Remaining are accommodated in the Collections and
Series: 700 Series of Low Incidence Antigens & 901 Series of High

Incidence Antigens.

The AHG test/Coombs’ test, is based on the principle that antihuman
globulins obtained from immunized non-human species bind to human
globulins such as IgG or complement, either free in serum or attached to
antigens on red blood cells. Because of their large pentamer structure, IgM
antibodies bind to corresponding antigen and directly agglutinate RBCs
suspended in saline. Some IgG antibodies are termed non-agglutinating, or
incomplete antibodies, because their monomer structure is too small to
directly agglutinate sensitized RBCs. Adding AHG that contains anti-1gG
to RBCs sensitized with IgG antibodies allows for hemagglutination of
these sensitized cells. We use an anti-antibody to observe the formation of
an Ag/Ab complex that would otherwise go undetected. Some blood group
antibodies have the ability to bind complement to the RBC membrane. In
such cases, an anti-complement component can be added to the AHG
reagent, rendering it polyspecific. Antiglobulin tests detect IgG or

complement-sensitized RBCs [9].

Apart from AHTR and DHTR along with HDFN, transfusion-related acute
lung injury (TRALI) is the most severe adverse outcome from transfusion,
with estimates of prevalence ranging from 0.02% to 0.16% of patients
receiving transfusions [12,13] which is also an antibody mediated adverse
reaction. TRALI is the clinical syndrome of new acute lung injury (ALI)
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that develops with a clear temporal relationship to transfusion, in patients
with or without alternate risk factors for ALI [14]. TRALI manifests as
fever, hypoxemia, and pulmonary oedema occurring acutely (within 6
hours) following transfusion of blood components. The exact
pathophysiology of TRALI is unclear, though TRALI is strongly associated
with the presence of allotypic antibodies present in donor blood products.
Antibodies against HLA class | and class Il molecules have been found in
50% to 89% of products associated with TRALI. Additionally, antibodies
to HNA-la, HNA-1b, HNA-2a, and HNA-3a, allo-antigens found
specifically on neutrophils, have been described in as many as 72% of blood
products associated with TRALI [15,16]. The current model of TRALI
suggests that these allotypic antibodies activate neutrophils in the lung,
which release cytokine and chemokine mediators that cause pulmonary
oedema [17]. The current models of the pathogenesis of TRALI secondary
to the infusion of donor antibodies directed against recipient HLA class Il
antigens are based on associative data and require proinflammatory
activation of the pulmonary vascular endothelium and circulating
monocytes, resulting in polymorphonuclear neutrophil (PMN)-mediated

endothelial damage, capillary leak, and ALI [18].

Detection of ‘insignificant’ antibodies creates additional work and leads to
potential delay in providing compatible blood for transfusion, or
unnecessary repeat testing/interventions in pregnancy. The balance
between sensitivity and specificity can be influenced by the methods and
technologies selected. It is not possible to detect all potentially clinically
significant antibodies, or to avoid detecting all clinically insignificant
antibodies, that is ‘noise’ [19]. Antibody detection (screening) can be
optimized by designing protocols appropriate to the population to be

screened, utilizing knowledge of the characteristics of red cell antibodies,
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understanding of the principles, strengths and limitations of the
methods/technologies validated for use, and ongoing quality assurance of
testing. All alloantibodies detected in screening should be investigated for
specificity, and the results interpreted in clinical context. Automation is
happening in every arena of Transfusion Medicine and now we also have
an automated system (software) to interpret specificity of allo-antibody.
Such software uses an algorithm based on behaviour and characteristics of
antibodies. Antibody identification software can support the technicians in
identifying antibodies and can also guide to carry out supplementary tests
to rule out other antibodies. It may be used as a supplement or may

eventually replace manual method of antibody identification [20].

INCIDENCE OF UNEXPECTED ANTIBODIES IN
DIFFERENT POPULATIONS

According to a study from New England Research Institute, only 0.3-1.0%
of general population have unexpected antibodies and the incidence is
higher in women due to the pregnancy and patients receiving multiple
transfusions [21]. But generally, the prevalence of clinically significant
alloantibodies has been reported from less than 0.3% to up to 60% of
samples depending on the study populations and the test method sensitivity
[22,23]. Not uncommonly, autoantibodies can also be found along with

alloantibodies which have been reported to be as high as 28% [24].

A study from Middle east Kuwaiti population states that prevalence of
alloimmunization among blood recipients and donors (without the
inclusion of pregnant women) was 0.49%. In general, the five most
frequently identified alloantibodies were anti-D (27.3%), anti-E (18.5%),
anti-K (15.6%), anti-Le? (8.7%) and anti-Le® (6.6%) [25]. A study on
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prevalence and specificities of red blood cell alloantibodies in transfused
Ugandans with different diseases [26] states that out of 113 transfused
patients, 13 developed RBC alloantibodies in which 11 patients produced a
total of 12 RBC alloantibodies of known specificity and remaining two
patients possessed pan-reactive antibodies. The specificities of the
alloantibodies identified were: 6 patients developed anti-E, 3 got anti- S and
1 each of anti-D, -K and -Le?. In one patient, two alloantibodies, anti-E plus
anti-K, presented as a combination; the rest of the alloantibodies were as
single specificities. In an Indian study, incidence of RBC alloimmunization
in transfused patients was 3-4% (18/531), with anti-c being the most
common specificity (38-8%), followed by anti-E (22-2%), anti-M (11-1%),
anti-Le? (11-1%), anti-D (5-6%), anti-Jk? (5-6%) and anti-Le"(5-6%) [27].
In Chinese population of Guangxi, a study on RBC alloimmunisation rates
among 20283 hospitalised patients, 166 alloantibodies were identified in
150 (0-74%) patients. Of the 150 patients with alloantibodies, 134
(89-33%) had a single alloantibody, whereas the remaining 16 (10-67%)
had multiple alloantibodies. Out of these antibodies, the five most
frequently identified alloantibodies were anti-E (39-76%), anti-Mia /Mur
(11-45%), anti-c (10-84%), anti-Le? (8-43%) and anti-M (6-63%) [28].

From a Northern Indian study, the cumulative incidence of irregular
antibodies amongst the patients and donors were found as 0.12% and
0.009%, respectively. The incidence (0.09%) of Rh antibodies was found
to be highest among the clinically significant antibodies. Anti-D antibody
was the commonest antibody in Rh blood group system and the second most
common blood group associated with the relatively higher rate of antibody
incidence was MNS blood group system. The preponderance of Rh
antibodies is also because of absence of universal RhD prophylaxis in

pregnant women in the country as a whole. However, amongst the blood
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donors the commonest blood group system associated with highest
incidence of clinically significant antibody was MNS [29]. The incidence
of DAT amongst the healthy blood donors in this was 0.04%. In western
literature, similar studies in 1977 & 1989 reported as 0.3% and 38%
respectively [30,31]. The pioneer study report on incidence of irregular
antibodies and DAT in northern Indian population is 0.009% & 0.41%
respectively in blood donors. It does add a new perspective that the
probability of an irregular antibody is around 13 times (0.009% vs. 0.12%)
lower in a healthy donor as compared to a patient [29]. This also brings
forth a paradigm that 4 out of 10,000 (0.04%) healthy donors can have DAT
positive without any obvious clinical signs and symptoms of auto-immune
hemolysis. It is this category of donor units which show up as
‘incompatible’ even when patient’s type and screen is negative. Therefore,
as an institutional policy, these units are discarded (because these units
cause problems in the compatibility testing). There is also a need to do an
elaborate long-term follow-up on these donors since there is an evidence of
a significantly increased risk of cancer, especially hematologic
malignancies, among blood donors with a positive DAT [29,32]. Another
Indian study on prevalence of unexpected red cell antibodies in blood donor
population revealed that 0.27% (227/82,153) were positive for antibody

screening using pooled O cells [33].

In western literature, Recipient Epidemiology and Donor Evaluation Study-
1l (REDS-II1) by National Heart, Lung, and Blood Institute (NHLBI,
Bethesda), indicates that of the 2,045,204 donations, 10,450 (0.5%) had a
positive RBC allo-antibody screen. Of the 632,378 unique donors,
4,861(0.77%) had a positive antibody screen on one or more of their
donations over the study interval. The distribution of antibody specificities

varied by sex, with anti-D being more prevalent in females and anti-K being
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more prevalent in males [34]. Another Colombian study on blood donors’
states that during the period 2007-2009, there were 60,309 whole-blood
donations, and 438 alloantibodies were found (0.73%), 66.7% of them in
female blood donors and 33.3% in male donors. The clinically significant
were 140 (31.96%) and non-clinically significant were 300 (68.5%). The
descending order of prevalence were anti-Le? antibodies against low
prevalence antigens, cold antibodies, non-specific 1gG, anti-Le®, anti-D,
anti-E, anti-K and anti-M [35].

DAT POSITIVITY AMONG HEALTHY DONORS

The incidence of positive DATs amongst healthy blood donors with a
normal haemoglobin level varies from 1 per 9,000 to 1 per 14,000 [36,37].
In the majority of case, long term follow-up of these donors reveals no
major clinical sequelae and no apparent cause for DAT positivity.
Consequently, the reason for the positive DATs cannot be explained

satisfactorily [37].

Healthy individuals can have 5-90 IgG molecules/red cell [38] and 5-40
C3d molecules/red cell [39]; these levels are usually below the threshold of

detection in routine testing. Depending on the technique and reagents

used, the DAT can detect 100-500 molecules of IgG/red cell and 400-1100
molecules of C3d/ red cell. Positive DATS are reported in 1:1000 up to
1:14,000 blood donors and 1-15% of hospitalised patients [40]. These large
differences in incidence probably relate to the different techniques used for
performing the test. Based on Glasgow and West of Scotland Blood
Transfusion Service studies that serves a population of approximately three

million people, the incidence of positive DAT among healthy blood donors
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in the west of Scotland is approximately 1 per 7,000 donations [41]. But in
some populations, positive DATS are related to intercurrent viral infections
or existing immune disorders [42,43]. Positive DATs due to
antiphospholipid antibodies (APAbs) have now been well described, both
in the antiphospholipid syndrome with systemic lupus erythematosus and
the primary antiphospholipid syndrome, the incidence being 16% in the
former and 4.3% in the latter [44]. APADbs may occur in association with a
variety of auto-immune disorders including systemic lupus erythematosus,
malignancy or infection and, very occasionally in the apparently healthy
[42]. In Glasgow and West Scotland study, they found that sixty-six units
from 42 donors were found to be DAT positive and eight blood donors with
positive DATSs also had false positive VDRL tests out of 474,545 donations
over 3 years [41]. Out of these eight donors, 3 had elevated APADbs also.
The well-documented association of APAbs in the antiphospholipid
syndrome with positive DATs led them to believe that the positive DATs
in these 3 healthy blood donors (3 out of 42) was due to cross-reacting
APAbs adsorbing non-specifically on to the erythrocyte membrane and
binding to phospholipid epitopes. Therefore, APAbs may be an incidental

cause of positive DATs amongst healthy blood donors.

However, a small number of donors, in particular, those with persistence of
IgG on the RBCs, may be in the early stages of an autoimmune illness and
may be developing a serum protein abnormality that could presage a more
serious illness such as a malignancy or a hematologic disorder. As the
opportunity exists for early diagnosis of a clinically significant and
potentially treatable illness, the follow-up of blood donors with a positive
DAT and IgG on the RBCs is recommended by most authors. If a donor is
deferred based on a positive DAT, it is appropriate that they be referred to
a physician for periodic assessment and follow-up [45,46]. Legal and
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ethical standards recognize that a blood donor has the right to be provided
with any information that may be significant for his or her health and that
these are also important considerations in determining policies for

management of blood donors in this situation.

CLINICALLY SIGNIFICANT RED CELL ANTIBODIES

Clinically significant red cell antibodies are usually 1gG antibodies active
at 37°C and/or by the indirect antiglobulin test. They cause HDFN and
HTRs by destroying the red cells and thereby reducing its lifespan and
associated consequences. AHTR consists of acute hemolysis with
accompanying presenting symptoms within 24 hours of transfusion which
may be immune or non-immune origin. Previously formed IgM or IgG
antibodies in the recipient recognize the corresponding donor red cell
antigens, immune complexes are formed, the complement cascade is
activated, vasoactive amines and inflammatory mediators are released into
the plasma, and the coagulation cascade is activated [47]. The activated
lytic arm (membrane attack complex) of the complement cascade causes
hemoglobinemia and hemoglobinuria, the hallmarks of intravascular
hemolysis. DHTR is classically caused by a secondary immune reaction
where alloantibodies undetectable at the time of transfusion rebound
following exposure to the corresponding RBC antigens, leading to the RBC
destruction [48]. DHTR occurs between 3 and 22 days after RBC
transfusion. The Immunohematology Reference Laboratory (IRL, formerly
the Red Cell Reference Laboratory) has served the Pacific Northwest as a
regional reference laboratory for over 30 years. IRL classifies red cell
antibodies into Group | to Group IV. Group | is clinically significant
antibodies which includes ABO, Rh (D, C, E, c, e), Kell, Duffy, Kidd, S
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and s. Group Il being benign antibodies mainly Chido/Rodgers (Ch?%/Rg?),
Xg?, Bg, Cs?, Kn?, McC? Yk? and JMH. Group Il consists of clinically
insignificant if not reactive at 37°C; possibly significant when reacting at
37°C (Lewis, MN, P, Lutheran and A;) and Group IV have antibodies that
are sometimes clinically significant (Yt?, Vel, Ge, Gy?, Hy, Sd?. Only a
few antibody specificities are commonly seen: M, P1, and I antibodies react
at room temperature and are considered clinically insignificant; K, S, s, Fy?,
Fy®, Jk3, and JKP antibodies react in the antiglobulin phase and are clinically

significant.

American Association of Blood Banking (AABB) states that if an antibody
screen is positive, an attempt should be made to identify the antibody and
cross match for the same along with ABO and Rh. If the antibody screen is
negative, they recommend only ABO/Rh compatibility testing to be done
before transfusion. However, there is great paucity of literature regarding
the scenario where the antibody screen is positive but the antibody
identification is inconclusive, to see if this has any clinical implications. As
the literature states antibodies against Rh system especially Rh (D, C, E, c,
e) is very common among general population because of absence of
universal RhD prophylaxis in pregnant women in almost all developing and

underdeveloped countries as a whole.

Most of the published literature refers to antibodies of Lewis blood group
system to be insignificant, whereas antibodies to M and N blood groups are
associated with variable clinical significance. Antibodies against MN and
Lewis blood group antigens with their thermal amplitudes in the range of
22-30°C gain special importance in certain conditions of induced
hypothermia. These antibodies with a higher thermal range, which would
otherwise be termed clinically insignificant, will induce in vivo hemolysis

in patients with lowered core body temperature, which is now a common
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practice in various surgeries such as neuro surgeries, cardiac surgeries etc
[49]. Therefore, the thermal amplitude of the antibody must always be
determined and if judged to be clinically significant, corresponding antigen
negative blood must be provided. Many examples of anti-M are naturally
occurring saline agglutinins that react below 37°C. the antibody can have
IgM and IgG components. They do not bind complement, regardless of
their immunoglobulin class, and they do not react with enzyme-treated
RBCs. Anti-M appears to be more common in children than in adults and
Is particularly common in patients with bacterial infections [50]. When anti-
M reacts at 37°C, it is sufficient to provide units that are crossmatch-
compatible at 37°C and at the antiglobulin phase without typing for M

antigen. Anti-M rarely causes HTRs, decreased red cell survival, or HDFN.

Lewis antibodies are often naturally occurring and made by Le (a— b-)
persons; that is, they occur without any known RBC stimulus. They are
generally 1IgM and do not cross the placenta. Because of this and because
the Lewis antigens are not well developed on fetal RBCs, the antibodies do
not cause HDFN. Lewis antibodies occur quite frequently in the sera of
pregnant women who transiently exhibit the Le (a— b-) phenotype. Anti-
Le? is the most commonly encountered of the Lewis antibodies and is often
detected in room temperature tests, but it sometimes reacts at 37°C and in
the indirect antiglobulin test. Rare hemolytic transfusion reactions have
been reported in patients with anti-Lea who were transfused with Le(a+)
RBCs, so anti-Lea that are reactive at 37°C, particularly those that cause in

vitro hemolysis, should not be ignored [51].

In the twentieth century, Landsteiner [52] first described blood
agglutination at cold temperatures and Schubothe named the disorder “cold
agglutinin disease’’ [53] ‘Physiological’ cold agglutinins (CA) or benign
cold agglutinins (BCAs) develop because of change in expression of red
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cell antigens that occurs after birth. These antibodies react best at about 4°C
and are present in the serum of almost all individuals as low titre (<1:10)
auto-antibodies [54]. Moderately, high titre CAs with higher thermal
amplitude was associated with certain infections. For example, anti-1 with
Mycoplasma, Listeria, Leishmaniasis; anti-i  with infectious
mononucleosis, and anti-Pr with viral infections like rubella or Varicella
[55]. Pathological cold agglutinins are maximally reactive at around 28—
31°C and tend to occur at very low titres [56]. In 90 % of cases, cold
agglutinins are IgM by nature. Rarely, monoclonal IgG, IgA, or k light
chain restriction, are responsible. CAs can interfere with blood grouping
and cross-matching. It is necessary to use O reagent cells in the reverse
grouping and also to carefully note the strength of the agglutination. In
cases of severe disease, samples have to be collected and maintained at
37°C until the plasma and red cells are separated or pre-warmed plasma
(plasma kept at 37°C for 10-15 min) may be used as was done in this case.
For the DAT, the patient’s red cells were washed with warm saline to
remove residual plasma containing cold antibodies. Warming reduces the
adsorption of the cold antibodies onto the red cells. Minimizing adsorption
during sample processing yields more accurate titres of cold antibodies, and
avoids false-positive results [57]. Spontaneous cold auto-agglutination
phenomenon observed in blood units stored under blood bank conditions
appears to be due to a presence of CA. As these auto-antibodies are strictly
reactive at low temperatures, they do not give rise to in vivo hemolysis. As
the antibody specificities identified are known to be associated with certain
infections, their presence in healthy blood donors could be attributed to
exposure to such infections in recent past or present in its subclinical phase
at the time of blood donation [55].
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Anti-1 is a common autoantibody that can be found in virtually all sera,
although testing at 4°C and/or against enzyme treated RBCs may be
required to detect the reactivity [51]. Consistently strong agglutination with
adult RBCs and weak or no agglutination with cord or adult i RBCs define
its classic activity. Auto-anti-I, found in the serum of many normal healthy
individuals, is benign—that is, not associated with in vivo RBC destruction.
It is usually a weak, naturally occurring, saline-reactive IgM agglutinin
with a titre less than 64 at 4°C. Stronger examples agglutinate test cells at
room temperature and bind complement, which can be detected in the
antiglobulin test if polyspecific reagents are used. Occasionally, benign
cold auto-anti-1 can cause problems in pretransfusion testing. Usually,
avoiding room temperature testing and using anti-lgG instead of a
polyspecific antihuman globulin help to eliminate detection of cold reactive
antibodies that may bind complement at lower temperatures. Cold auto-
adsorption to remove the autoantibody from the serum may be necessary
for stronger examples; cold auto-adsorbed plasma or serum can also be used
in ABO typing. Pathogenic auto-anti-1 (e.g., the type associated with cold
agglutinin syndrome) typically consists of strong IgM agglutinins with
higher titres and a broad thermal range of activity, reacting up to 30° or
32°C. When peripheral circulation cools in response to low ambient
temperatures, these antibodies attach in vivo and cause autoagglutination
and peripheral vascular occlusion (acrocyanosis) or hemolytic anemia. The
production of auto-anti-1 may be stimulated by microorganisms carrying, |-
like antigen on their surface e.g. M pneumoniae [9]. Many other I-related
antibodies have been described: anti- IA, -1B, -IAB, -IH, -iH, -IP1, -ITP1,
-IHLe®, and -iHLe" due to close relationship of I to the biochemical
structures of ABH, Lewis, and P antigens. These specificities are not

mixtures of separable antibodies; rather, both antigens must be present on
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the RBCs for the antibody to react. Anti-IH is commonly encountered in
the serum of group Al individuals. Anti-IH reacts stronger with group O
and group A2 RBCs than with group Al RBCs. Anti- IH should be
suspected when serum from a group A individual directly agglutinates all

group O RBCs but is compatible with most group A donor units [9].

IMPORTANCE OF TYPE AND SCREEN

Several studies have proven that there is high incidence of irregular
antibodies was in the patients following transfusion. In western literature as
well as Indian studies the irregular antibody incidence range from 0.75% to
38% among these most of them were multi-transfused [23,27,58]. The least
incidences indicate most of them followed Type and Screen strategy
[59,60] than Type and Matching System which is routinely practiced in
many places. There are two Indian studies [59,60] which have compared
type and screen with conventional AHG cross-match. They have slightly
different results. While the first study [60] had 45,373 patients receiving a
total of 61,668 units of packed RBCs (PRBCs) which were cross-matched
in the AHG phase (irrespective of the result of the antibody screen) with
simultaneous antibody screen carried out in all the patients. They did not
find a single case where the antibody screen was negative and AHG cross-
match showed incompatibility. The study concluded that type and screen
policy can be safe, efficient, cost-effective, and beneficial to the transfusion
service in India. In the second study [59] on 2026 patients, one sample gave
a negative antibody screen while conventional crossmatch was
incompatible. The authors said that this may be due to a rare antibody in
the patient sera against which the corresponding antigen was not present on

the screening cells but present on the donor red cell. They said that a
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transfusion reaction would have occurred in this case since it was reacting
at 37°C in AHG. The authors opined that since, the screening panel used in
the present study was not from Indian sub-continent (panels are from
Caucasian donors); therefore, it would be advisable to prepare screening
cell panels that include RBC antigens which are prevalent within the

local/regional population e.g., In, Mi? etc.
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MATERIALS

METHODS



Using a cross sectional study design, randomly chosen 7000 voluntary
donors coming for blood donation during a period of 1 year from Dec 2017
to Dec 2018 were screened for presence of unexpected red cell antibodies.
Donors were screened according to departmental as well as DGHS
guidelines and were given prescribed questionnaires to fill up. Later they
underwent counselling and a medical examination as a part of blood donor
assessment. Eligible donors underwent phlebotomy and after blood
donation, blood samples were collected for routine immunohematological
investigations, Transfusion Transmitted Infections (TTI) screening and
antibody screening as per prescribed DGHS guidelines. For this study, an
additional 2ml of blood was collected in EDTA test tube for performing

DAT, along with pilot test tubes.

All donors were screened for red cell antibodies by Direct Antiglobulin
Test and Indirect Antiglobulin Test primarily along with routine ‘O’
papanisation during reverse grouping. In DAT, donor cells are screened and
in IAT donor serum is used for antibody detection. DAT positivity indicates
In vivo sensitisation as well as IAT indicates in vitro sensitisation of the
donor with an antibody. DAT and IAT after incubation at 37°C positive
blood unit will be discarded as hospital blood transfusion policy. Auto-
control using donor cells and serum is required for checking the validity of
the test as well as confirmation of auto-agglutinins after incubation of the
same at different temperatures (4°C, 22 °C & 37°C).

If Direct Antiglobulin Test is found positive, then further antibody
determination is done by different types of Elution methods namely heat
elution and ether elution techniques. If IAT is positive, then antibody
screening and identification is done using red cell panels. Antibody titration
also follows identification procedures. Secretor status was also performed
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in 3 donors with anti-IH and anti-Lewis antibodies. These antiglobulin test
positive donors were called back for notification and another fresh sample
were taken for retesting and given proper counselling as well as follow up
of the donor was also performed. My thesis concentrated on healthy
voluntary donor population and later on similar study can be extended out

to patient population to get a better prevalence among general population.

TESTING FOR ABNORMAL RED CELL ANTIBODIES APART
FROM TESTING PAPAINISED O POOLED CELLS ALONG
WITH REVERSE GROUPING

(Adopted from AABB Technical Manual 18" edition; USA 2014)

METHOD 1: PREPARING A 3-5% RED CELL SUSPENSION

Principle: A 3% red cell suspension is a common reagent in many serologic
procedures. This achieves the appropriate serum-to-cell ratio for most test
procedures and for an adequate number of red cells so one can read and

grade the reactions.
Materials

1. EDTA whole blood sample

2. Test tubes

3. Glass Pauster pipettes (5-mL serologic)

4. 0.9% Normal saline (NS)

5. Table top centrifuge (3000 rpm or equivalent)

6. Laboratory prepared 3% pooled O red cell suspension
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Procedure:

Step | Action

1 Transfer at least 1 mL of whole blood to a 10-mL tube

2 Wash the red cells in saline, centrifuging for 5 minutes to pellet
the cells. Repeat two or three times. The final supernatant should
be clear and should be completely removed by aspiration

3 Transfer 0.3 mL of the washed red cells to a tube with 9.7 mL
of saline and thoroughly mix the red cells and saline by gently
inverting the tube several times

4 Label the tube as 3% donor cell suspension with donor ID

number

METHOD 2: SALINE INDIRECT ANTIGLOBULIN TEST

PROCEDURE

Principle: An indirect antiglobulin test demonstrates in-vitro reactions

between red cells and antibodies, and is used in antibody detection,

antibody identification, crossmatching, and blood group phenotyping. The

saline method is performed when red cells are washed to remove unbound

globulins.

Specimen: Serum is used from clotted pilot tube
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Reagents:
1. Normal saline

2. Polyspecific and monospecific Antihuman globulin (AHG)
reagent
3. 3-5% pooled group O cell suspension
4. A 3-5% suspension of donor red cells in saline after 3 times
washing in normal saline

5. 1gG-coated red cells

Procedure:

Step Action

1 Add 1 drops of donor serum to properly labelled tubes

2 Add 1 drop of 3-5% saline-suspended reagent group O red

cells and 3-5% donor red cell saline suspension (auto-control)

to each tube and mix

3 Centrifuge and observe for hemolysis and agglutination.

Grade and record the results

4 Incubate at 37°C for 60 minutes

5 Centrifuge and observe for hemolysis and agglutination.

Grade and record the results
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6 Wash the red cells three times with saline, and completely

decant the final wash

7 Add 1 drop polyclonal AHG to the dry red cell button.

Mix well and then centrifuge immediately at 1000 rpm for 1

minute.

8 Observe for agglutination. Grade and record the results.
Confirm the validity of negative results by adding 1gG-coated

red cells to the supernatant.

Interpretation:

1. The presence of agglutination/hemolysis after incubation at 37°C
constitutes a positive test result.

2. The presence of agglutination after addition of polyclonal AHG
constitutes a positive test result. Test with monoclonal AHG for
specificity.

3. Antiglobulin test results are negative when no agglutination is
observed after initial centrifugation followed by agglutination with
the addition of 1gG-coated red cells and centrifugation. If the 1gG-
coated red cells are not agglutinated, the negative result is invalid and

the test must be repeated.
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METHOD 3: PERFORMING A DIRECT ANTIGLOBULIN TEST

Principle: The direct antiglobulin test (DAT) can determine if red cells
have been coated in vivo with immunoglobulin, complement, or both. It is
used primarily for the investigation of hemolytic transfusion reactions,
hemolytic disease of the fetus and newborn, autoimmune hemolytic

anemia, and drug-induced immune hemolysis.
Specimen: Red cells from an EDTA-anticoagulated blood sample
Reagents:

1. Antihuman globulin (AHG) reagent: polyspecific antiglobulin reagent,
anti-1gG, anticomplement antisera

2. A control reagent (e.g., saline or 6% albumin) is required when all
antisera tested give a positive result

3. 1gG-coated red cells.

Procedure:
Steps Action
1 Dispense 1 drop of 3- 5% suspension of donor red cells into a

tube for each antiglobulin reagent or control to be tested

2 Immediately add polyspecific AHG and mix followed by
centrifugation at 1000 rpm for 1 minute

3 Examine the cells for agglutination. Grade and record the

reaction
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4 Confirm the specificity by testing with monoclonal AHG

5 Add IgG-coated red cells to test supernatant containing anti-1gG

to validate the negative result

Interpretation:

1. The DAT is positive when agglutination is observed either after
iImmediate centrifugation or after the centrifugation that followed
room-temperature incubation. IgG-coated red cells usually give
Immediate reactions, whereas complement coating may be more
easily demonstrable after incubation. Monospecific AHG reagents
are needed to confirm which globulins are present.

2. The DAT is negative when no agglutination is observed at either test
phase and the 1gG-coated cells are agglutinated. If the IgG-coated
cells are not agglutinated, the negative DAT result is considered
invalid, and the test must be repeated. A negative DAT does not
necessarily mean that the red cells have no attached globulin
molecules. Polyspecific and anti-IgG reagents detect 150 to 500
molecules of 1gG per cell, but patients may still experience
autoimmune hemolytic anemia when IgG coating is below this level.

3. No interpretation can be made if the control reagent is reactive. This
may indicate the presence of a strong cold auto-agglutinin or
spontaneous agglutination due to warm reactive IgM or IgG
antibodies. Warming the red cells to 37°C and/or washing with warm

(37°C) saline should resolve reactivity due to cold auto-agglutinins.
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METHOD 4: AUTO-CONTOL AND SERUM WITH POOLED O
CELLS INCUBATION AT LOWER TEMPERATURES
FOR WEAK AGGLUTININS

Principle: Prolonged incubation at low temperatures can enhance antibody

binding and detection of IgM antibodies in the donor serum.
Specimen:

1) washed 3-5% donor red cell suspension
2) Donor serum

Reagents:

1) Kahn tubes
2) Washed 3-5% pooled O cells

Procedure:
Action

Steps

. Add one drop of donor serum to 4 test tubes labelled A, B,
C&D

) Now add one drop of donor cells to each of test tubes A &
B and add one drop of pooled O cells to tubes C & D

3 Now incubate tubes A & C at room temperature and tubes
B & D at 4°C for 30 minutes

A Centrifuge tubes at 1000rpm and gently resuspend cell
buttons and examine for agglutination

36



Interpretation:

1.

Tubes A and B are auto-controls at 22°C and 4°C respectively &
positivity indicates presence of auto-agglutinins or benign cold
agglutinins (IgM) which are enhanced by cold temperatures.

Tubes C and D with pooled O cells at 22°C and 4°C respectively give
positive reaction if IgM auto/allo-agglutinins or benign cold agglutinins

that are present in the donor serum.

. Normally benign cold antibodies present no serologic problem because

routine antibody detection tests are not performed at this temperature.
The typical cold agglutinin has a relatively low titre (less than 64 at 4°C).
Occasionally, these benign cold autoantibodies may agglutinate cells at
room temperature (20°C to 24°C); however, even in this situation,

strongest reactivity is found at 4°C

METHOD 5: ANTIBODY SCREENING USING 3 CELL PANEL

Principle: The RBC reagents used in the antibody screen come from group

‘O’ individuals who have been typed for the most common, and the most

significant, RBC antigens. Group O cells are used so that anti-A and anti-

B will not interfere in the detection of antibodies to other blood group

systems.

Specimens: 1) donor serum

Reagents:

1. 3% RBC reagent screening cells (SC) with 3 cell profile
2. Polyclonal AHG reagent
3. Saline
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Procedure:

Steps Action

. Label 3 test tubes with proper labelling and add 1 drop of donor
serum to each to the test tubes 1,2 & 3

5 Add one drop of SC I to test tube 1, SC Il to test tube 2 and SC
I11 to test tube 3

3 Spin immediately at 1000rpm for 1 minute and look for
agglutination by gentle resuspension of cell button

4 Now incubate the test tubes at 37°C for 1 hour

. Centrifuge and observe for hemolysis and agglutination. Grade
and record the results

6 Wash the red cells three times with saline, and completely decant
the final wash

7 Add 1 drop polyclonal AHG to the dry red cell button.
Mix well and then centrifuge immediately at 1000 rpm for 1 min

o Observe for agglutination. Grade and record the results. Confirm

the validity of negative results by adding IgG-coated red cells to

the supernatant.

Interpretation:

1. The presence of agglutination/nemolysis after incubation at

37°C constitutes a positive test result.

2. The presence of agglutination after addition of anti-IgG

constitutes a positive test result.
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Antiglobulin test results are negative when no agglutination is
observed after initial centrifugation followed by agglutination with
the addition of 1gG-coated red cells and centrifugation. If the 1gG-
coated red cells are not agglutinated, the negative result is invalid and
the test must be repeated.

The antigram is used to conclude the possible most clinically

significant antibodies.
Note:

The screen cells are packaged in sets of two or three cell suspensions,
each having a unigque combination of antigens. Within the set, there
should be one cell that is positive for each of the following antigens:
D, C,c, E, e K, k, Fy? Fy°, Jk? JK° Le? Le° P1, M, N, S, and s.
Each set of screen cells will be accompanied by an antigen profile
sheet,

detailing which antigens are present in each vial of cells. These
profiles are lot-specific and should not be interchanged.

There will be homozygous expression of many of the antigens within
the screen cell set, allowing for detection of antibodies that show
dosage (e.g., Kidd system), making it more reliable in detecting

weakly reacting antibodies.
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METHOD 6: ANTIBODY IDENTIFICATION USING 11 RED CELL
REAGENT PANEL

Principle: An antibody identification panel is a collection of 11 to 20 group

O RBCs with various antigen expression. The pattern of antigen expression
should be diverse so that it will be possible to distinguish one antibody from
another and should include cells with homozygous expression of Rh, Duffy,
Kidd, and MNSs antigens.

Specimen: 1) Donor serum

Reagents:

1) 3% RBC reagent cells with 11 cell profile
2) Polyclonal AHG reagent
3) Saline

Procedure:

Steps Action

1 | Label 3 test tubes with proper labelling and add 1 drop of donor

serum to each to the test tubes 1,2 & 3

2 | Add one drop of SC I to test tube 1, SC Il to test tube 2 and SC
I11 to test tube 3

3 | Spin immediately at 1000rpm for 1 minute and look for

agglutination by gentle resuspension of cell button

4 | Now incubate the test tubes at 37°C for 1 hour

5 | Centrifuge and observe for hemolysis and agglutination. Grade

and record the results

6 | Wash the red cells three times with saline, and completely

decant the final wash
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Add 1 drop polyclonal AHG to the dry red cell button.

7
Mix well and then centrifuge immediately at 1000 rpm for 1
minute.

8 | Observe for agglutination. Grade and record the results.

Confirm the validity of negative results by adding 1gG-coated

red cells to the supernatant.

Interpretation:

1.

The presence of agglutination/hemolysis after incubation at 37°C

constitutes a positive test result.

. The presence of agglutination after addition of anti-IgG

constitutes a positive test result.

. Antiglobulin test results are negative when no agglutination is

observed after initial centrifugation followed by agglutination
with the addition of 1gG-coated red cells and centrifugation. If the
IgG-coated red cells are not agglutinated, the negative result is
invalid and the test must be repeated.

The antigram is used to solve the antibodies under question by
application of different principles related to ruling in and ruling

out possible antibodies

Note:

The pattern of antigen expression in the 11cell panel should be
diverse so that it will be possible to distinguish one antibody from
another and should include cells with homozygous expression of
Rh, Duffy, Kidd, and MNSs antigens.
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2. As with the screen cells, the profile sheet is lot-specific and
should not be interchanged with that of another panel. The profile
sheet will indicate the presence of rare cells, which are positive
for low-prevalence antigens or negative for high-prevalence

antigens.

METHOD 7:  USING SULFHYDRYL REAGENTS TO
DISTINGUISH IgM FROM 1gG ANTIBODIES

Principle: Treating IgM antibodies with sulfhydryl reagents abolishes both
agglutinating and complement-binding activities. Observations of antibody
activity before and after sulfhydryl treatment are useful in determining
immunoglobulin class. Sulfhydryl treatment can also be used to abolish

IgM antibody activity to permit detection of coexisting 1gG antibodies.

Specimen: 2 mL of serum to be treated
Reagents:
1. Phosphate-buffered saline (PBS) at pH 7.3.
2. 0.01 M dithiothreitol (DTT) prepared by dissolving 0.154 g of
DTT in 100 mL of pH 7.3 PBS. Store at —18°C or lower.

Procedure:

Steps | Action

1 Dispense 1 mL of serum or plasma into each of two test tubes
2 To one tube (labeled dilution control), add 1 mL of pH 7.3 PBS
3 To the other tube (labeled test), add 1 mL of 0.01 M DTT.
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4 Mix and incubate at 37°C for 30 to 60 minutes

5 Test the DTT-treated and dilution control samples in standard

procedures

Interpretation:

1. Reactivity in the dilution control serum and no reactivity in the
DTT-treated serum indicates an IgM antibody.

2. Reactivity in the dilution control serum and in the DTT-treated
serum indicates an IgG antibody or an IgG and IgM mixture.
Titration studies may be necessary to distinguish between them
(see table below).

3. No reactivity in the dilution control serum indicates dilution of

weak antibody reactivity and an invalid test.

Effect of Dithiothreitol on Blood Group Antibodies

Reciprocal of Serum Dilution

Test Sample |2 4 8 16 |32 Interpretation
Serum+DTT | 3+ |2+ 2+ 1+ |0 19G
Serum+PBS |3+ [2+ |2+ |1+ |0

Serum + DTT | 0 0 0 0 0 IgM
Serum+PBS |3+ |2+ |2+ |1+ |O

Serum + DTT | 2+ 1+ |0 0 0 IgG + IgM
Serum+PBS |3+ |2+ |2+ |1+ |O

Control: A serum or plasma sample known to contain an IgM antibody

should be treated and tested in parallel
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Notes:
1.
2.

1)

2)
3)

2-mercaptoethanol can also be used for this purpose.

Sulfhydryl reagents used at low concentration may weaken
antigens of the Kell system. For investigation of antibodies in the
Kell system, it may be necessary to use other methods.

Gelling of a serum or plasma sample may be observed during
treatment with DTT. This gelling can occur if the DTT has been
prepared incorrectly and has a concentration above 0.01 M.
Gelling may also occur if serum and DTT are incubated too long.
An aliquot of the sample undergoing treatment can be tested after
30 minutes of incubation; if the activity thought to be caused by
IgM has disappeared, there is no need to incubate further. Gelled
samples cannot be tested for antibody activity because
overtreatment with DTT causes the denaturation of all serum

proteins.

METHOD 8: ANTIBODY TITRATION PROCEDURE

Principle: Titration is a semiquantitative method used to
determine the concentration of antibody in a serum sample or to
compare the strength of antigen expression on different red cell

samples. The usual applications of titration studies are as follows:

estimating antibody activity in allo-immunized pregnant women
to determine whether and when to perform more complex
invasive investigation of the fetal condition

elucidating autoantibody specificity

characterizing antibodies as having high titre and low avidity,
traits common in antibodies to antigens of the Knops and
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Chido/Rodgers systems, Cs?, and JMH; and 4) observing the
effect of sulthydryl reagents on antibody behaviour, to determine

immunoglobulin class (IgG or IgM).

Specimen: Donor serum with abnormal antibody

Reagents:

1. Red cells that express the antigen(s) corresponding to the

antibody specificity(ies), in a 2% to 5% saline suspension.
Uniformity of red cell suspensions is very important to ensure

comparability of results

2. Saline for dilutions

Procedure:

Steps

Action

The master dilution technique for titration studies is as follows:

Label 10 test tubes according to the serum dilution (e.g., 1:1, 1:2,
etc). A 1:1 dilution means one volume of serum undiluted; a 1:2
dilution means one volume of serum in a final volume of two, or

a 50% solution of serum in the diluent.

Deliver one volume of saline to all test tubes except the first
(undiluted, 1:1) tube.

Add an equal volume of serum to each of the first two tubes
(undiluted and 1:2).
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Using a clean pipette, mix the contents of the 1:2 dilution several
times, and transfer one volume into the next tube (the 1:4
dilution).

Continue the same process for all dilutions, using a clean pipette
to mix and transfer each dilution. Remove one volume of diluted
serum from the final tube, and save it for use if further dilutions

are required.

Label 10 tubes for the appropriate dilutions.

Using separate pipettes for each dilution, transfer 2 drops of each
diluted serum into the appropriately labelled tubes, and add 2
drops of a 2% red cell suspension. Alternatively, for
convenience, add 1 drop of a 3% to 4% suspension of red cells
as supplied by the reagent manufacturer, although this method is

less precise.

Mix well and test by a serologic technique appropriate to the

antibody

Examine test results macroscopically; grade and record the
reactions. The prozone phenomenon may cause reactions to be
weaker in the more concentrated serum preparations than in
higher dilutions. If one is to avoid misinterpretation of results, it
may be preferable to examine first the tube containing the most
dilute serum and then to proceed through the more concentrated
samples to the undiluted specimen.
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Interpretation:

1. Observe the highest dilution that produces 1+ macroscopic
agglutination. The titre is reported as the reciprocal of the dilution
level (e.g., 32—mnot 1 in 32 or 1:32). If there is agglutination in the
tube containing the most dilute serum, the endpoint has not been
reached, and additional dilutions should be prepared and tested.

2. In comparative studies, a significant difference in titre is three or
more dilutions. Variations in technique and inherent biologic
variability can cause duplicate tests to give results that differ by one
dilution in either direction. Serum containing antibody at a true titre
of 32 may show, on replicate tests, the endpoint in the 1:32 tube, the
1:64 tube, or the 1:16 tube.

3. Titre values alone can be misleading if the strength of agglutination
Is not also evaluated. The observed strength of agglutination can be
assigned a number, and the sum of these numbers for all tubes in a
titration study represents the score, another semiquantitative
measurement of antibody reactivity. The arbitrarily assigned
threshold for significance in comparing scores is a difference of 10
or more between different test samples.

4. Antibodies with high-titre and low-avidity characteristics generally
have a titre greater than 64, with most tubes showing consistently
weak reactivity.

5. The table below shows the results obtained with three sera, each of
which shows no more agglutination after 1:256 dilution. The
differences in score, however, indicate considerable variation in

strength of reactivity.
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Examples of Antibody Titres, Endpoints, and Scores

Reciprocal of Serum Dilution

1 |2 |4 |8 |16|32 |64 |128 | 256|512 | Titre | Score

Sample | Strength | 3+ | 3+ |3+ |2+ |2+ |2+ |1+ |+ |+ |0 64

1 (256)
Score 10/10({10|8 |8 |8 |5 |3 2 0 64

Sample | Strength | 4+ | 4+ | 4+ | 3+ | 3+ | 2+ | 2+ | 1+ | + 0 128

2 (256)
Score 12112121010 (8 |8 |5 3 0 80

Sample | Strength | 1+ | 1+ |1+ |1+ |+ [+ |+ |+ + 0 8

3 (256)
Score 5 |5 (5 |5 |3 |3 |3 |2 2 0 33

METHOD 9: DETERMINING THE SPECIFICITY OF COLD-
REACTIVE AUTOAGGLUTININS

Principle: Cold-reactive auto-agglutinins are usually IgM, which binds to
red cells in the lower temperature of the peripheral circulation and causes
complement components to attach to the red cells. As the red cells circulate

to warmer areas, the IgM dissociates but the complement remains.
Specimen:

1. Serum separated at 37°C from a blood sample maintained and/or
allowed to clot at 37°C, or plasma, separated from an anticoagulated
sample after periodic inversion at 37°C for approximately 15
minutes.

2. Autologous red cells.
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Reagents:

Test red cells of the following phenotypes:

1. A pool of two or more examples of adult group O | adult red
cells; these can be the reagent cells routinely used for
alloantibody detection

2. Group O'i cord red cells

3. The patient’s own (autologous) red cells, washed at least three
times with 37°C saline

4. Red cells of the same ABO group as the patient, if the patient
Is not group O. If the patient is group A or AB, use both Al
and A2 cells

5. Saline or phosphate-buffered saline (PBS), pH 7.3.

Procedure:
Steps | Action
1 Prepare serial two-fold dilutions of the serum or plasma in saline
or PBS. The dilution range should be from 1 in 2 to 1 in 4096
(12 tubes), and the volumes prepared should be more than the
total volume needed to test all of the desired red
cells.
2 Label a set of 12 tubes with the dilution (e.g., 2, 4, 8, etc) for
each kind of red cells to be tested (e.g., adult, cord, autologous).
3 Dispense 2 drops of each dilution into the appropriate tubes.
4 Add 1 drop of a 3% to 5% saline suspension of each red cell
sample to the appropriate set of tubes.
5 Mix and incubate at room temperature for 30 to 60 minutes.
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6 Centrifuge for 15 to 20 seconds at 1000 rpm. Examine the tubes
one by one macroscopically for agglutination, starting with the
set of tubes at the highest dilution for each cell tested (i.e., read

all the tubes for each dilution as a set). Grade and record the

results.
7 Incubate the tubes at 4°C for 1 to 2 hours
8 Centrifuge for 15 to 20 seconds at 1000 rpm. Immediately place

the tubes in a rack in an ice water-bath. Examine the tubes as in

step 6. Grade and record the results.

Interpretation:

Typical Relative Reactivity Patterns of Cold Autoantibodies

Antibody Specificity

Red cell Anti-1 | Anti-i | Anti-IT | Anti-IH | Anti-Pr
O I adult + 0/] 0/] + +
O cord 0/] + + ! +
Al | adult 0/] + 0/] ! +
Al cord 0/] + + ! +
Olenzyme |+ 0/] 0/] ! +
treated
Autologous | 1 1 0 1 0

+: reactive; 0: nonreactive; |: weaker reaction; 1: stronger reaction
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Agglutination Chart

Negative (0)
1+
2+

3+

4+
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RESULTS



The sample size chosen for this study was 7000 healthy non-remunerated
voluntary donors who were randomly chosen over a period between 26"
November 2017 and 15" February 2019. Among the total subjects 5046
(72.08%) were males and 1954 (27.2%) were females (Figure 1). The age-
wise distribution based on gender is shown in Graph 1. The males are more
among all age groups and the number of blood donors are more in 18-30

years category and minimal donors below 50 years of age.

Among the 7000 samples analysed only 7 cases were positive for clinically
significant irregular red cell antibodies. Hence the prevalence of
alloimmunisation in healthy voluntary donor population in current study is

1 per 1000. There was no case of DAT positive in this study.

Gender Distribution

B Males

B Females

Figure 1
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Graph 1

Out of the 7 positive cases of abnormal red cell antibodies, 2 cases were anti-
M (28.57%), 2 cases were anti-Lewis (28.57%), 1 case of anti-D, 1 case of

anti-C, 1 case of anti-1H. The cross-fabulation or testing the prevalence with

respect to age group or sex is not possible because of this very low

prevalence value. The details of the 7 cases that showed unexpected reactions

are as follows:
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Case 1: A 19-year-old male, first time donor, A negative blood group, with

no previous history of previous history of transfusion, found to be having

reaction with O cells and papanised O cells on reverse grouping. He had 2+

agglutination at 37°C a with a negative DAT and auto-control at 37°C and

22°C. There was 4+ reaction with Al lectin and no reaction with anti-H

lectin. He had a positive auto-control at 4°C. Pan-reactivity observed on 3

cell screening panel and 11 cell panel at 37°C. There was no reaction

observed with washed A positive and negative cells and washed A positive

and negative cord cells.

N2 \ \ f.\i)‘f‘m7 2| $23 REF 41150 5mi
N2y &ﬁ'\ Or)’ REF 41180 10 ml
REAGENS gl ey =26 [o3]1¢ 2—
LT IVD c €
! ReaCell I, II, 1l
sziirésejtek antitestek kimutatasara on
red cells for antibody screening
vorésvérseijt szuszpenzié / red blood cell suspension: 0,8+0,1%
Gyartasi szam / LOT 721803 Bekuidd korhaz / Dispatcher hospital
Lejarati idd / Expiry date 2018. 03. 26.
Tarolas  Storage 2-8°C Bekiidd kod / Cispalcher code 170024
Minta vételének ideje / Date of sampling Veércsoport / Blood g
Bekuldd orvos / Dispatcher doctor Vizsgalati naplészam / Audit log number
Vizsgalat datuma / Date of examination Vizsgal6 labor / Examining laboratory:
Eredmények / Results
Rh-hr |D|C|E|c|e|C*|K|k|M|N s | Py | Le* [ Le®| Fy* | Fy" | JKk* | JK° | DI* | Kp* | Kp® | Js* | Js® | Lu® | Lu® |37°C 22°C
1| RRRW |+ |+|o|o|+|+]o|+]o]|+ ++]o|+]|+|o]+|o]o|o|+|ntfntfo|+] T +
| | .
Il RR, |+|o|+|+|o|ofo|+]+]o0 o|l+|o|+|+|+]|o|+]o|o|+|nt|nt]o]|+]| + |+
WMl rrK+ |ojo|o|+|+|o]|+|[+]+]|+ +++oo+++oo+nt,nt.o++‘ "
nt. nem tesztelt / not tested ss_:‘
A szinezett oszlopok jelzik azokat az antigéneket, amelyek enzimek hatasédra vagy a
The highlighted columns indicate antigens get damaged or diminished in reactivity by enzyme treatment.
Megjegyzés / Notice
REAGENS Kft
1155 Budapest,
Wysockiu 1
Hungary
Cells O+ O- A+ A- O+ cord| O- cord | A+ cord| A- cord
37°C +2 +2 0 0 +wk +wk 0 0
22°C +2 +2 0 0 0 0 0 0
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Titre at 22°C: 64
Titre at 37°C: 32

After DTT treatment of serum, IgG titre: 2.

170024 Lot No RAOT1 Exp Date 20171219
it i : PATIENT NAME bt R il SHU L1
Ortho Clinical Diagnostics
PATENTID. ~ Pane
e s Reagent Red Blood Cells
O CinealDageosics e 2010 - - Resolve® Panel A 2
QO L R i 2
CONCLUSION: ——————————————— ANTIGRAM® Antigen Profile &
L Anav (D001 | C/.EAc 1o K K K K U L] S s M e 37 22°
RiwR! 319600 + + 00 + 0 + 0f0 + 0/ + / +|0o sfo|+]sfo s+ s+ +|sf0 JO& + + +

RIR1 315054 0‘6‘0‘0 0‘0 0.0 |+ 0‘&‘/ + -‘0 ~.o 0 O‘D +‘0‘v.$ + 0‘0
R2R2 320515 4.D.+l6 0‘0 0‘0 0‘0 0V+ I 4]+ 4]+ |0 0.0 *'0";0 45 0‘0
Ror 3205250‘0.0.0‘400 00»0.01 '0‘0 t‘oaO‘D o“o 0‘0 + 0>+
rr 317378 0 +.0.o 0'+.040 0+ 0'*‘1" o.¢ 0.+ + 0.¢ »:0.§-¢ + 0.¢ e
r'r 317]5900.$.~~¢0 OOoOv‘/ +0¢¢.¢00.¢ 0‘9.0'0 + (I—‘ @
" 3205240.0 0’0 4‘4 0‘0 4‘0 070 /'0 0V~ o’o 0 DA+ ¢A:‘»'¢ + 0’» @ HLA+

[ 30369|/0 0 0 + + + 0 0[O0 + 0 + [/ +]|+ +|+ +[+[+]/0])+ + 040 |O +|@

B
o
o
+
+
-
o
o
o
+
o
+
+
+
o
o
+
+
o
-~
=
+
o
+
+
o
+

" 314224

HLA+
" 115674/ 0 (0 0|+ + 4+ 0 0|0 + 0 + 0 + |+ ]|+ 0| +]|0 | +|4+ 0 +|0]4s 0 +| HLA+
RIR1 320512) + + 0|0 + 0 0 0|0 + O+ / +|0/ 4]+ 0| 4+]0|4+]+ 0 + |04 0 +| HLA+

+ F + + o+ o+ o+
+ + + + + + + + + +

|
Patient |
Cells |

Var

Mode of Reactivity 37°C/Antiglobulin Antiglobulin Variable Cold

Shaded columns indicate those antigens which are destroyed or depressed by enzyme treatment 1" represents "Not Tested" for new donors.

S|
Antigg:m‘r?péng Test Results

Lt ow V[ K| kp2kob s asb |y Fyploel o xgelea Lebl s s | M N [,

—t el . 1
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Case 2: A 34-year-old first time male donor, A negative blood group with
no history of blood transfusion. The O cells and O papanised cells were
having positive reaction during reverse grouping and IAT was positive with
a negative DAT. Screening cell (I, I, 111) panel: +2, +2, 0 and 11 cell panel
indicated the presence of anti-Le® with a wide thermal range indicating that
it had both IgM and IgG components. Auto-control at 22°C and 37°C were
negative and 4°C was positive. Titre of the antibody at 4°C was found to be
64, at 22°C was 32 and at 37°C after DTT treatment was 8. Secretor status of
the donor was found to be non- secretor. On phenotyping, the donor was

homozygous for Le? antigen.

2§23 ’
4 PRI Sl ¢ = e o
REAGENS @»Lm =306 /o3)19 4~

Wi 7 ReaCelll II, Il w [(€

sziirdsejtek antitestek kimutatasara o
red cells for antibody screening

vorosvérsejt szuszpenzié / red blood cell suspension: 0,810,1%

Gyartasi szam | LOT 721803 Bekuldd korhaz / Dispatcher hospital Beteg neve / Name of datient
Lejarati 6o | Expiry date 2018, 03, 26. Szuletési ideje  Date of bith 170183
Térols | Storage 2-8°C Bekuidd kod / Lispalcher code TAJ széma / Sccial insurance dentifier

Minta vételének ideje / Date of sampling Vércsoport / Blood group Rh

Bekuidd orvos / Dispalcher doctor Vizsgalati naploszam / Audit log number

Vizsgalat datuma / Date of examination Vizsgal labor / Examining laboratory.

Eredmények / Results
Rh-hr |D[C|E|c|e|C*|K|k|M[N|S[s]|P|Le'|Le"|Fy*[Fy’|Jk"|Jk°|DI*|Kp*|Kp®[Js*|Js®|Lu*|Lu®| 370C 220C

I RRY | +|+|oo|+|+|o|+]o|+|o|+|+]o|[+]|+|o|+|0o|o]o|+|nt|nt]o]+ + +

] RR; |+|o|+|+|ofo]of+]|+|of[+|o]+]o|+]+|+]|]o|+]o]o]|+|nt|nt]o]+ + +

| rrKe |o|o|o|+|+|o|+|+]|+[+]|o|+|+|+|o0]o|[+]|+]|+]o|o]|+|nt|nt]o]+ 0 | 0
|

nt. nem tesztelt / not tested | S,

A szinezett oszlopok jelzik azokat az antigéneket, amelyek enzimek hatasdra vagy a
The highlighted columns indicate antigens get damaged or diminished in reactivity by enzyme treatment.

Megjegyzés / Notice

REAGENS Kft
1155 Budapest,
Wysocki u 1
Hungary
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Case 3: A 35-year-old first time female AB negative donor, with no
previous history of transfusion but has 2 pregnancies with Rh positive
offsprings. She had reaction with papanised O cells in reverse grouping,
IAT positive, DAT negative and on Screening cells (I, 11, Il1): reactions
were +2, +2, 0. Inhouse 6 cell panel revealed the antibody to be anti-D.

The 1gG component titre was found to be 32.

s ' REF 41150 Smi ‘
REA.‘?'ENS REF 41180 10ml
[ LT
' ReaCell I, II, 1l wo [C€
szlirésejtek antitestek kimutatasara m

red cells for antibody screening
vérosverseijt szuszpenzié / red blood cell suspension: 0,8+0,1%

Gyartds: sz3m / LOT 821011 Bekaldd kéehaz | Dispatcher hospital Beteg neve / Name of patient
Lejérati [d3 | Expiry date 31/07/2018 Szlletési ideje / Date of birth 1 72 22 6
Térolés / Storage 2-8°C Bekuids kéd / Dispatcher code TAJ szama / Social ins. rance identfier
Minta vételének ideje / Date of sampling Vércsoport / Biood group Rh
Bekilds orvos / Dispatcher doctor. Vizsgélati naplészam / Audit log number
Vizsgélat datuma / Date of examination Vizsgalé labor / Examining laboratory.
Eredmények / Results
Rh-hr |DfC|E|c|e|C|K|k|M[N|S|s|P |re*|Le®|Fy"|Fy*|uk*|uk®|Di*|kp®|Kp®|us®|us®|Lu|Lu? AHG|
1| RRY [+ +|o]|o|+|+]o|+]+[+|+|o]+]o|+]|+|ol+|o|lo|lo]+|nt]nt]o]+ + |
|
Il RRz |+|o|+|[+|ofofo|+|+|ofo|+|o]o|+|o|+]o|+|o]o]|+|nt|nt]o]|+ +
Wl rrKe |ofofof+|+]|o]+|+|of+|[+|+]+]+]|o]+|[+]|+|+]o]o|+|nt|nt|o]+ 0
nt. nem tesztelt/ not tested | 88.: |

A szinezett oszlopok jelzik azokat az antigéneket, amelyek enzimek hatésara vagy a
The highlighted columns indicate antigens get damaged or diminished in reactivity by enzyme treatment.

Megjegyzés / Notice: * gyenge/weak

REAGENS Kft

1155 Budapest,
Wysocki u. 1
Hungary

Sl Rh-hrf D| C|c|[E|e|K|k|[M|[N]|S|s|P1l| Le*| Le’| Fy2 | Fy® | Jk§ JkP | Luj Lu® | Cell | AHG
no
No.

1 |RIR] +|+|O0|O|+|O|+|+|+|+|+|+ [0 |[+]0 [+ |[O]+ o+ |1 |+

2 |RIRI +(+|0|O|+|[+|+]|O0O|+[O|+[O0 [+ |O|+ [+ [O]+ o+ |2 |+

3 |R2R4 +|O0|+|+|O0|O|+|+|Of+|O|+|O |+ |+ |O (Of|+ O]+ |3 |+

Alc|rmr |[O[|O|+|O0O|+|O0O|+|]O|+|+|+|O0O |O |[+]|+ |O |O]f+ o+ Alc | 0
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Case 4: A 34-year-old repeat male donor with blood group B positive, with

no history of blood transfusion in the past. He had a blood group

discrepancy in reverse grouping. 2+ agglutination with O cell at 37°C and

negative DAT. On Screening cells (I, 11, 111), there was reaction at 37°C

saline phase: 2+, 2+, 0.

Reagent | Anti-Al Anti-B| Anti-Al] Anti-A] Anti-H  Anti-D Anti-D

(IgM+1gG) | (IgM)
Reaction 0 4+ 4+ 0 2+ 3+ 3+
Reagent Al cells B cells O cells Pap O cells
Reaction 4+ 1+ 2+ 0

Auto-control at 22°C and 37°C was negative but saline phase at 4°C was

positive. On inhouse 6 cell panel, the antibody was identified as anti-M

which had a wide thermal range. IgM titre was 64 and IgG titre was 16. On

phenotyping: homozygous for N antigen.
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N
REAGENS

Gyartas szam / LOT 721807
Lejérati 06 Exprry date 2018 05. 25.
Tarolas / Storage 2-8°C

ReaCell I, II, Il

szlirésejtek antitestek kimutatasara
red cells for antibody screening

vorosveérseijt szuszpenzio / red blood cell suspension: 0,8+0,1%

REF 41150 5ml
REF 41180 10ml

IVD

1011

Bekuldd korhaz ! Dispatcher hospital

Bekuldd kéd / D'spatcher code
Minta vételének ideje / Date of sampling
Bekildd orvos / Dispatcher doctor.

Vizsgalat détuma / Date of examination

Beteg neve / Name of patient

Szletési ideje / Date of bitth

TAJ szama | Social Ins. rance identifier
Vércsoport / Biood group

Vizsgalati naplészam / Audit log number

Vizsgalé labor | Examining laboratory

170272

Rh

Eredmények / Results
Rh-hr |D[C|E|c|e(C|K|k|M|N|S|s]|P |rLe|Le®|Fy"|Fy*|ak*|uk] D0 Kp* | Kp®| Js* | Js® | Lu® | Lu® } 137°C
I RR™ | +|+|ofo|+|+[o|+]+[+|+]|of+]o|+]|+|o|+|o]o]o]|+|nt|nt]o]+ [l
.
Il RRy |+|o|+|+|o|ofo|+]|+|o|o|+]ofjo|+]o|+|o|+]o]o|+|nt|nt]o]|+ \+
| S =1
W rrK+ Jojo|o|+|+|o]|+|+|o|+|[+[+]|+]|+|o|+|[+]|+|+]o]o]|+|nt|nt]o]+ o
n.t. nem tesztelt / not tested | 8.1 |
A szinezett oszlopok jelzik azokat az antigéneket, amelyek enzimek hatasara vagya
The highlighted columns indicate antigens get damaged or diminished in reactivity by enzyme treatment
Megjegyzés / Notice: * gyenge/weak
REAGENS Kift
1155 Budapest,
Wysocki u. 1
Hungary
SI | Rh-hr | D| C|c|E|e| K| k| M| N| S| s| P1| Le?¥ Le®| Fy?| Fy?| Jk?| JkP| Lu?| Lu®| Cell| 37 22| 4C
(03 C
no No.
1 | R1R1 +| +| 0| O O|+| +|+|[+|+[/+|O0O |+ |O |+ |O |+ |0 |+ |21 |+ + | +
2 R1R1 +| +| 0| O +|+| 0| +| 0| +| O + 0 + + 0 + 0 + 2 0 0| +
3 |R2R2 +| O +| +|O|O| +|+|O|[+|O(+ O |+ [+ |O |O |+ |0 |+ |3 |+ + | +
4 | |OlO]|+|O +| 4|+ |+ +| O]+ |O |+ |+ |+ |+ |+ |0 |+ |4 |+ |+]|+
5 |m |0[0|+|O0 O|+/+|0|0|++|+]0 |0 |+ |+ |0 |O |+ |5 ||+ |+]|+
6 | | O0|O|+]|0 O|+| +|+|[+|+/O0O |+ |+ |O |+ |[O0O |+ |O |+ |6 |+ |+]|+
Alclrm | 0| 0| +|0 O|+{0|+|+|+/O0O|O |+ |+ |0 |O |+ |O |+ [Al|O 0|+
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Case 5: A 26-year-old first time male donor, B positive, with no history of
transfusion in past. Papanised O cells came positive. He had a positive IAT

and negative DAT. 3 cell screening panel gave pan reactivity.

N2 ™ REF 41150 5ml
REAGENS REF 41180 10ml
i
wii ReaCell I, II, Ill [ |C€
sziirésejtek antitestek kimutatasara 11

red cells for antibody screening
érsejt szuszpenzié / red blood cell suspension: 0,8+0,1%

Gyanas: szam / LOT Bekulds kérhaz / Dispatcher hospital 1 73 23 5

101123
Learat 90 /B 95/09/7018 5.

" 2.8% Bekuidd kod / Dispatcher code
Minta véteiének idese / Date of sampling Vércsoport / Blood group
Bek(idd orvos / Dispatcher doctor Vizsgalati naploszam / Audit Iog number
Vizsgalat datuma / Date of examination Vizsgalo tabor / Examining laboratory

Eredmények / Results
Rh-hr |D|C|E|c|e|c"|K|[k|M|N|S|s|P|Le"|Le"|Fy"|Fy*|Jk*| k| Di* | Kp* | Kp®| Js* | Us® | Lu* | Lu® AHG
| RiIRW |+ |+ |o|o|+|[+]o|+]o|+]|o|+]|+ +lo|+|+|o]lo]o |+ |nt|nt]o]|+ +
1} RzR2 +|lo|+|+|o|o]Jo|+|+|+|+|O|+]+|[O]|]+]|]O]JO|+]O]O |+ |nt|nt]o]| + 7*77V+‘
Wl rrK+ ooo++o+++oo+oo+++++oo+nlvn(.o+77‘ L+
nt nem tesztelt / not tested | SS.:
A szinezett oszlopok jelzik uokatazl intigéneket, amelyek enzimek hatasara

The highlighted columns indicate antigens get damaged or diminished in reactivity by enzym iy
Megjegyzés / Notice' * gyenge/weak

REAGENS Kft
1155 Budapest,
Wysocki u. 1
Hungary

Auto-control at 4°C, 22°C and 37°C: negative and on 11 cell panel, the

antibody was identified as anti-Le?®.

Secretor status was assessed and he was a secretor for B and H substance
and no Le? and Le® substance was found in the saliva. On phenotyping, he
was found to be Le (a— b-).

IgM titre: 64 and I1gG titre (post DTT treatment): 8.
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Case 6: A 32-year-old male, repeat donor, O positive had a blood group
discrepancy on reverse grouping. DAT negative, IAT positive and auto-

control at 22°C and 37°C: negative.

Reagent | Anti-A| Anti-B| Anti-A1| Anti-A] Anti-H| Anti-D | Anti-D
(IgM+IgG) | (IgM)

Reaction 0 0 0 0 4+ 3+ 3+

Reagent Al cells B cells O cells Pap O cells
Reaction 4+ 4+ 2+ 0
% REF 41120
REAGENS

i - ReaCell I, II, Il w |C€

sziirésejtek antitestek kimutatasara o
red cells for antibody screening

vorosvérsejt szuszpenzio / red blood cell suspension: 0,8+0,1%

Gyartasi szam / LOT 721901 Bekuldd korhaz / Dispatcher hospital Beteg neve / Name of datient
Lejérat 66/ Exprycate  2018.10.28 Szuletési ideje / Date of birth 173878
Tiious / Sorsge 2-8°C Bekuldd kod | Cispatcher code TAJ sz4ma | Sccial inurance dentfier

Minta vételének ideje / Date of sampling Vércsoport / Blood group Rn

Bekuldd orvos / Dispatcher doctor Vizsgalati naplészam / Audit log number

Vizsgalat datuma / Date of examination Vizsgalé labor / Examining laboratory

Eredmények / Results
Rh-hr |D|C|E|c|e|C|K|[k|M|[N|S|s|P|Le*|Le®|Fy*|Fy>| k| JK®| Di* | Kp* | Kp®|Js® | Js® | Lu® | Lu® AHG
Il RRY | +|+[o|o|+|+]o|+]o|+|o|+]|+|o|+|+|o]+|ofo]o|+|nt|nt|o]+
! |
| RRy |[+|o|+|+|o|o]o|[+]|+|o|+|[o]|+]o|+]+|+]o|[+]o]o |+ |nt|nt|o]|+
] rrK+ |o|o|o|+|+|o|+|+]|]+|+|o]|+|+]|+|0]Jo|+]|+|+]o]o]|+|nt|nt]o]+
nt nem tesztett/ not tested | §S,:

A szinezett osziopok jelzik azokat az antigéneket, amelyek enzimek hataséra vagy a
The highlighted columns indicate antigens get damaged or diminished in reactivity by enzyme treatment.

Megjegyzés / Notice

Auto-control at 4°C, 22°C and 37°C: negative. Antibody identified as anti-
M and 11 cell panel reactions enhanced at 4°C. On phenotyping: M(-) N(+).
IgM titre: 32 and IgG after DTT treatment: 16.
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Case 7: A 29-year-old female, repeat donor, B negative blood group, with
a past history of pregnancy (2 years back) and no history of transfusion.
She received anti-D prophylaxis after her delivery. The IAT was positive
and DAT came negative. Auto-control negative at 4°C, 22°C and 37°C. On
papanised O cells reaction enhanced, 3 cell screening panel gave 2+, 0, 0

reaction. On 11 cell panel, antibody identified as anti-C with IgG titre of 8.

REF 41150 5mi
XY REF 41180 10 ml

REAGENS

Ll ReaCell I, I1, Il wo |C€

sziirbsejtek antitestek kimutatasara lont
red cells for antibody screening

vOrdsvérsejt szuszpenzié / red blood cell suspension: 0,8+0,1%
Bekuldd kéchaz / Dispatcher hospital Beteg neve / Name of patient 1 749 54

Sziletesi ideje / Date of birth

Gyartssiszam (LOT 721901
Lejral 0/ Expry e 9019 02.28

Tarotas | Storage Z—SOC Bekuldd kod / Lispatcher code TAJ szama / Sccial insurance identifier
Minta vételének ideje / Date of sampling Vércsoport / Blood group Rh
Bekuidd orvos / Dispatcher doctor Vizsgalati naploszam / Audit log number
Vizsgalat datuma / Date of examination Vizsgalé labor / Examining laboratory:

Eredmények / Results
Rh-hr |D|[C|E|c|e|C*|K|[k|M[N|S|[s|P|Le*|Le"|Fy*|Fy"|Jk*| K| Di* | Kp* | Kp®|Js* [Js®|Lu®|Lu® AHG
1| RRY | +|+|ofo|+|+|o|+|o|+|o|+|+]o|+]|+|o|+|o]ofo]|+|nt|nt]o]+ ‘ +
Il RR, |+|o|+|+|o|o]o|+]|+|o|+|o]+]o|+]|+|+]o|+|o]o|+|nt|nt]o|+ I ‘.0
lerK+ooo++o++++o+++oo+++oo+ntnt.o+W-O'
nt nem tesztelt / not tested | §S.:

A szinezett oszlopok jelzik azokat az antigéneket, amelyek enzimek hatasara vagy a
The highlighted columns indicate antigens get damaged or diminished in reactivity by enzyme treatment.

Megjegyzés / Notice
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Benign Cold Agglutinins

Cold autoantibodies are often detected in healthy individuals, with the
majority being benign and IgM in nature. These antibodies react best at 4°C.
The prevalence of benign cold agglutinins (BCA) at 4°C for auto-control as
well as with pooled O cells were 56.40% and 65.24% respectively and
31.16% of donors showed reaction in both auto-control and pooled O cells.
The chi-square test using R & C table in OpenEpi (online software) [61]
was used to find out the significance among the gender and age-wise
distribution of occurrence of BCA. It was found that there was statistically
significant difference observed in gender distribution (p value <0.001) and
age-wise distribution (p value <0.001) stating that the male blood donors
had more prevalence of BCA than female blood donor and also the age

group of 18-30 years had more BCAs.

Gender based distribution of Benign Cold
Agglutinins

BOTH I3948

O CELLAT 4C

AUTOCONTOL AT 4C

Males ™ Females

68



Age-wise distribution of Benign Cold
Agglutinins

14.89% 11.06% 5.21%
Both

%
O cellat4C

|

Autocontrol at 4C %

0.00% 10.00% 20.00% 30.00% 40.00% 50.00% 60.00% 70.00%

H18-30 m31-40 m4l-60years

The prevalence of IgM antibodies reacting at 22°C were 0.46% for auto-
control and 0.69% for pooled O cells respectively. Here also, the prevalence

was more with males compared to females.

Cold Agglutinins at 22 degree C

0.69%
0.47%
0.46% 0.34% 0.21%

TOTAL CASE MALES FEMALES

m Autocontol at 22C  m O cell at 22C



Another interesting finding observed in the prevalence of BCA was the
seasonal variations observed in the frequency of cases. Kerala is located close
to the equator and hence experiences a tropical climate. Trivandrum, the
capital city of Kerala, is a coastal city with the temperatures stay fairly
consistent throughout the year. The overall average daily temperature doesn’t
drop below 27°C or rise above 29°C in the course of the year.
The winter season in Kerala is between the end of November until the middle
of February and the temperature aren't very different from those experienced
in the summer months. Kerala has two rainy seasons: Southwest monsoon
(June — August) and Northeast monsoon (October — November). Summer
season is between mid-February till end of May and the spring or harvest
season is during end of August till end of September. In the present study, the
BCA cases were more during monsoon seasons and winter season. The cases
during summer season were relatively lower when compared to the cold

weather.

SEASONAL VARIATION IN
BENIGN COLD AGGLUTININ
CASES

M Benign cold antibodies positive m Negative cases

100
9
8
7
6
5
4
3
2
1

0

Nov 26-Feb 15 Mar25-May26 May27-Aug26  Aug27-Octl8  Nov 05-Jan 25 Jan26-Feb15
(Winter) (Summer) (Monsoon) (Spring) (Winter) (Early Summer)

O O O O O O o o o
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https://www.holiday-weather.com/kerala/averages/february
https://www.holiday-weather.com/kerala/averages/september

During the month of August to September 2018, Kerala was hit by heavy
rainfall and floods and hence the cases of BCA were more during this time

interval which was otherwise the period of spring season in Kerala with a

warm weather.
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DISCUSSION



Various worldwide literature calls out the importance of donor unexpected
antibody screening and also a topic of debate whether to make this
mandatory for the recipient safety. The guidelines for the screening of
donor blood to identify iso-immune erythrocyte antibodies have been laid
down in National Blood Policy (62), 2007 (National Aids Control
Organization/NACO, Ministry of Health & Family Welfare). DGHS,
Ministry of Health & Family Welfare (Government of India) (63) also

warrants screening of donated blood for irregular erythrocyte antibodies.

Red cell allo-immunisation rates

The incidence of RBC alloimmunization depends largely upon the
demography of the population studied (64). Few international studies states
that the prevalence of red cell allo- and autoantibodies has been reported in
several study populations including hospital based patients, transfusion
dependent patients with chronic haematological disorders, pregnant
females and blood donors, and the incidence of alloantibodies detected
worldwide is 0.2%-0.9% in healthy blood donors, 2%-9% in patients with
a history of blood transfusion, 9%-30% among chronic transfusion
dependant patients, 0.5%-1.9% among antenatal women and 0.5%-1% of

red cell autoantibodies among transfused patients (3, 65-71).

Global literature states that the reported incidence of erythrocyte allo-
antibodies in the donor population varies from 0.32 to 2.4% (3,4,6,8-14).
REDS Il study (Recipient Epidemiology and Donor Evaluation Study)
gives inference of a positive antibody screen noted overall in 0.5% of
donations and 0.77% of blood donors at the four centres in US included in
the study over the 4.5-year study period, utilizing methodologies ranging

from solid phase to gel card to tube testing (34). Comparative evaluation of
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allo-immunization rates is difficult as different studies have used different
serological techniques. In the present study we followed tube technique
which is less sensitive than column agglutination technology/solid phase
haematological procedures. From the current study on healthy voluntary
donors, the prevalence of allo-antibodies is 0.1%. This may be because our
population of blood donors are 100% voluntary non-remunerated healthy
people who are highly motivated and having good awareness on blood
donation. Moreover, we follow a stringent selection of blood donors

attending our camp and inhouse blood donations.

Nature of allo-antibodies

A study on the Shaoguan area describes that frequency of irregular
antibodies in female was higher than that in male and Rh blood group
antibodies (47.6%) such as anti-D, anti-E, and anti-c were common
(65). Another US study on male military veterans, the prevalence of red cell
antibodies was in the increasing order of K, E, D, Le?, Fy?, ¢, C, P4, Jk?, and
Le® (72). Another study from Minnesota, the most frequent allo-antibodies
were E, Le?, K, D, Le®, M, Py, Fy?, C & ¢ in the order (67). A study on
frequency of allo-immunisation in Kuwaiti population describes that five
most frequently identified alloantibodies were anti-D, anti-E, anti-K, anti-
Le? & anti-Le® in the descending order (25). Malaysian study on prevalence
and specificities of red cell alloantibodies among blood recipients shows
that anti-E antibody comprised the most common alloantibody followed by
the anti-Le?* antibodies & the anti-M antibody (69). A study done in
Southern Thai population showed following antibodies frequency wise as

most common — anti-Mia, anti-E, anti-Lea, anti-c and anti-Le® (70).
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Several Indian studies mostly in Northern population are available in the
literature. 0.9% prevalence of irregular red cell antibodies was noted among
healthy donors in Delhi population (73). The most common alloantibodies
were of MNS system (39.13%) followed by anti-D (13%) and anti-Lewis
(10.8%). Another similar study involving blood donors in northern India
showed the prevalence of 0.05% alloantibodies was observed (64). A
tertiary care centre in northern India reported positive screening cells and
pooled O cells in 0.27% of donors, 66.08% of these donors had
autoantibodies, 1 had auto-antibodies with underlying alloantibody anti-Jka
(0.001%), and 0.09% had alloantibodies alone in their plasma. Anti-M was
the most common antibody (18.94%) identified, followed by anti-D
(9.25%). Another study from State of Odisha, India done on patient
population shows that weak/missing antibody, weak antigen expression,
rouleaux, cold autoantibodies, cold alloantibodies, Bombay phenotype with
the frequency of 13.51%, 2.70%, 2.70%, 54.06%, 8.11%, 18.92%
respectively (74). In Indian literature on red cell allo-antibodies, males have
higher incidence when compared to females (mostly with a history of
pregnancy). In Indian scenario, female blood donations are fewer when
compared to the male blood donations and hence this may be a reason that
the female population with positive red cell alloimmunisation may be a tip

of iceberg phenomenon.

In our study, the prevalence of irregular antibodies was much lower than
other national and international studies (0.01%). Moreover, the most
common alloimmunisation identified were anti-M and anti-Lewis
antibodies (0.03% each), followed by Rh antibodies (anti-C and anti-D,
0.01% each) and anti-IH (0.01%) which is comparable with other Indian

studies. Here, the males were having higher incidence of red cell
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alloimmunisation and all of them were devoid of a prior sensitisation via
blood transfusion indicating that all the 5 cases were naturally occurring
allo-antibodies. Whereas females with irregular antibody belong to Rh
antibodies (anti-D and anti-C) and results from a previous history of

pregnancy.

First time donor Vs Repeat donors

Myhre et al reported that an average of 0.14% of the total units of blood
yearly contain unexpected red cell antibodies and this group of donors
includes mainly first time donors (84%), but contains in addition a few
repeat donors who had not given blood since their screening program began
or who had been recently sensitized (71). Since 25% of the total donor
population in their study composed of first-time donors, the percentage of
antibodies found in first time donors is 0.56%. Similar finding was
observed in our study with most of the irregular antibodies were seen
among the first-time donors and the repeat donors who came positive were

recently sensitized.

Gender distribution of allo-antibodies

In our study, we found that alloimmunisation was common among males
than females, but males had naturally occurring antibodies and females had
allo-antibodies as a result of past pregnancy. Male to female ratio of
alloantibodies was found to be 8.25:1 in Garg N et al study (73) and 4.84:1
in Makroo et al study (33). These studies also pointed out the female allo-
immunisation resulted out from past pregnancy whereas males had mostly
naturally occurring allo-antibodies followed by past history of blood

transfusion.
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DAT positivity among study population

In present study, there was no case of auto-immunisation or DAT positivity
in total 7000 healthy blood donors studied. Issitt and Anstee (51) reported
that, of blood donors with a positive DAT and 1gG coating the RBCs, 5-
10% will develop AIHA, 20-25% will become DAT negative over time,
and 60-70% will remain DAT positive but hematologically normal. The
incidence of strongly positive DATS in healthy individuals was 1:3300 in a
Canadian study (75). Another French study in 1980, the incidence was
found to be 1: 13000 (76). Incidence of a positive DAT amongst the healthy
blood donors was 0.04% in an Indian study done in northern Indian
population by Tiwari et al (29). Makroo et al (33) states that in their study,
the prevalence of DAT positivity among healthy donors was 0.18% and in
Kaur et al study, it was 0.05% (64).

Benign cold agglutinin distribution

Cold autoantibodies are often detected in healthy individuals, with the
majority being benign which react more strongly at 0-4°C than at warmer
temperatures. Pathological cold auto-antibodies are characterized by wide
thermal amplitude and/or high antibody titres (56). Joshi SR et al states that
cold auto-antibodies observed in their study were found among blood
donors with no apparent health problems and may be due to an exposure to
infectious agents as antibody stimulant in past was open as the population
in the city of Surat was exposed to vector-borne infections such as malaria,
gastroenteritis, and infective hepatitis during the contemporary period of
this study (55). In the current study, we found prevalence of benign cold
agglutinins at 4°C for auto-control as well as with pooled O cells were
56.40% and 65.24% respectively and 31.16% of donors showed reaction in
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both auto-control and O cells. Since Kerala is a tropical country with near
perennial rainfall and vector borne diseases like dengue, etc. as well as
frequent viral upper respiratory infections, the occurrence of cold
agglutinins may be associated with the above. Cold agglutinins active at

22°C are of very low prevalence (<1%) from the current study.
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CONCLUSION



Out of 7000 healthy voluntary blood donor population, the prevalence of
irregular red cell antibodies was found to be 1lin 1000. Male blood
donations were more when compared to female and blood donors among
18-30 years of age were greater in number in the study population. There
were no cases of DAT positivity encountered in this study. Male: Female
ratio is 2.5:1 and males had naturally occurring allo-antibodies whereas
females had a previous history of pregnancy. Anti-M and anti-Lewis
antibodies were commonest allo-antibodies followed by anti-Rh (D and C)
antibodies and anti-1H in this current study. Benign cold agglutinins were
found predominately in the younger male population with a significant

seasonal variation noted in the prevalence of these antibodies.
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LIMITATIONS OF THE
STUDY



The study concentrated only on voluntary healthy blood donors and hence
do not represent the general South Kerala population. The efficient pre-
donation counselling and medical examination filtered out people suffering

from major clinical conditions especially autoimmune diseases.

Conventional spin tube method was used in the current study which is
inferior technology when compared with gel card method. Gel card
technique is well known for its simplicity, stability of results, dispensation
of controls, absence of wash phase with comparable sensitivity and

specificity as well as appropriate for antibody screening and identification.
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SUMMARY



The aim of this study was to determine the prevalence of irregular red cell
antibodies in healthy voluntary donors attending our camp and inhouse
blood donations. Institute policy is 100% voluntary blood donations and the
donor pool consisted mainly of comprehensive, altruistic and motivated
people. Since the literature states a very low prevalence of irregular red cell
antibody positive cases among healthy blood donors, a sample size of 7000
was adapted after consulting with the institute statistician. The study was

conducted over a period of 1 year and 3 months.

The prevalence of irregular red cell antibodies was found to be 1 in 1000.
There were no DAT positive cases obtained during the study period. The
seven cases reported were 5 males with no past history of blood transfusion
and 2 females (Rh negative) with a history of past pregnancy. Anti-M and
anti-Lewis antibodies were commonest followed by anti-Rh (C and D) and

anti-1H antibodies.

Another interesting finding was the prevalence of benign cold agglutinins
at 4°C (auto-control as well as with pooled O cells) and was found to be
were 56.40% and 65.24% respectively and 31.16% of donors showed
reaction in both auto-control and pooled O cells. These BCA positive cases
were seen more during winter season and rainy seasons when compared to

hot climatic conditions.

The importance of antibody screening is highlighted through this study
because all antibodies identified are notorious to cause immune hemolytic
transfusion reactions in the recipients. Moreover, the DGHS guidelines
states that the antibody screening is mandatory alongside the routine blood

grouping and Rh typing of blood donors.
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SCTIMST, Thiruvananthapuram

Dear Dr. Gayathri,

The Institutional Ethics Committee reviewed and discussed your application to conduct the study entitled
“PREVALENCE OF UNEXPECTED RED CELL ANTIBODIES IN HEALTHY BLOOD DONOR POPULATION IN A TERTIARY
CARE CENTRE IN SOUTH KERALA (IEC/1075)" on 19" August, 2017.
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SREE CHITRA TIRUNAL INSTITUTE FOR
MEDICAL SCIENCES AND TECHNOLOGY,
TRIVANDRUM

DONOR INFORMATION SHEET

Title of the study: To study the prevalence of unexpected red cell
antibodies in a healthy donor population in a tertiary care centre in South
Kerala

Name of Principal Investigator: Dr.Gayathri.A.M.

1. What is the study?
To study the prevalence of unexpected red cell antibodies in a healthy donor
population in a tertiary care centre in South Kerala

2. Who are the participants?
All voluntary blood donors coming for blood donation at SCTIMST blood bank
which includes both in house as well as camp donations during a period of one
year

3. What are Unexpected Red cell antibodies?
Antigens are toxins or other foreign substance which induces an immune

response in the body, especially the production of antibodies. Antibodies are
blood protein produced in response to and counteracting a specific antigen. They
combine chemically with substances which the body recognizes as alien, such
as bacteria, viruses, and foreign substances in the blood. Antibodies are of two
types namely auto-antibodies (against self-antigens) and allo-antibodies (against
foreign antigens). Our ABO blood grouping system is formulated based on the
antigens present on RBC surface and antibodies present in the plasma. A group
individuals have A antigens on RBC surface and anti-B (antibody) in their
plasma. Likewise, B group has B antigen and anti-A, AB group have A & B
antigens on cell surface and no antibodies in plasma. O group individuals has no
antigens on RBC surface whereas both anti-A & anti-B in their plasma. Presence
of Rh antigen determines whether an individual is positive or negative group.
Presence of any other antibodies other than the normal described are called
“unexpected” red cell antibodies.

4. How the estimation of these antibodies helps you?
Under Drug and Cosmetic Act 1940, it is mandatory to perform antibody
screening along with routine ABO & Rh grouping and transfusion transmitted
infection screening. Usually the alloantibodies occur in an individual with a
previous history of transfusion, pregnancy, needle sharing, certain infections
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and idiopathic (unknown reason). Estimation of allo-antibodies helps these
individuals in helping them for finding antigen negative blood groups for their
future blood requirements.

Auto-antibodies are found in donors with any autoimmune conditions or other
disease conditions. Estimation of these antibodies may aid in early diagnosis of
the above mentioned conditions. Also the prevalence of these antibodies in the
target population can be evaluated from this study. An added point is that these
antibodies may not cause any harm to the donor itself.

. What is the procedure being done?

An addition 2ml of blood sample will be collected from the tubings of the blood
bag along with other pilot tubes taken for grouping, compatibility testing and
infection screening. No other additional pricking or any other invasive
procedure is needed. From this additional sample antibody screening (Direct
Antiglobulin Test & Indirect Antiglobulin Test) is done.

. What is the benefit for you from the study?

As | mentioned above, for alloantigen estimation will help you in finding
antigen negative blood in future blood requirements & autoantibody estimation
may help you in early diagnosis of certain unidentified disease conditions.
There is no monetary burden from your side. The individuals with positive auto-
antibodies will be further evaluated by a physician.

. Any risk related to this study?
There are no inherent risks envisaged in this study.

. How does this study help the common public?

This study is performed on voluntary healthy population and detection of
unexpected antibodies may help the common public in obtaining appropriate
blood units if any future blood requirements arise and also in identifying occult
disease conditions in the early stage itself. This study also helps in aiding best
transfusion practices to be followed in the institution since there is scarce data
available on prevalence and type of irregular antibodies in Indian donor
population

. Can you withdraw from this study after it starts?

Your participation in this study is entirely voluntary and you are also free to

withdraw from the data collection part of the study at any point of time, without
giving any reason, without your medical care or legal rights being affected

10.Will your personal details be kept confidential?

This research work if approved will be published as Thesis or in any
Transfusion Medicine Journal. But none of the personal data will be mentioned

100



anywhere in it. However, your medical notes may be reviewed by the ethical
committee members and regulatory authorities associated with the study,
without your additional permission.

*For any queries, please contact myself Dr. Gayathri.A.M. (mob: 9446208632),or Dr.
Debasish Gupta (tel: 04712524177)
email: gayathri@sctimst.ac.in /dgupta@sctimst.ac.in

Name of the Principal Investigator (P1): Dr. Gayathri.A.M.

Address and Contact Details: Junior Resident, Department of Transfusion Medicine,
SCTIMST, Trivandrum-695011, Contact-04712524636/9446208632

Signature of the PI
Date:

For any clarifications regarding the study’s ethics clearance you may contact Dr. Mala
Ramanathan (Member Secretary of the Ethics Committee- SCTIMST). The phone
number is 0471-2524234 and the email id is iec.mem.sec@sctimst.ac.in.
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INFORMED CONSENT

STUDY TITLE: Prevalence of Unexpected Red Cell Antibodies in
Healthy Donor Population in a Tertiary Care Centre in South Kerala.

STUDY NUMBER:
PARTICIPANT’S INITIAL:
DATE OF BIRTH:

DATE:

| confirm that | have read and understood the information sheet dated
for the above study and have had the opportunity to ask
questions. | understand that my participation in the study is voluntary and
that | am free to withdraw at any time, without giving any reason, without
my medical care or legal rights being affected. | understand that the Ethics
Committee and the regulatory authorities will not need my permission to
look at my health records both in respect of the current study and any further
research that may be conducted in relation to it, even if | withdraw from the
study. | agree to this access. However, | understand that my identity will
not be revealed in any information released to third parties or published. |
agree not to restrict the use of any data or results that arise from this study
provided such a use is only for scientific purpose. | agree to take part in the
above study.

Signature (or Thumb impression) of the participant/ Signature of the Investigator
Legally Acceptable Representative: Date:
Date: Study Investi gator’s Name:

Signatory’s Name:
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Donor unit no:
Date:

DOB:

Marital Status:

Contact no:

Occupation:

Participant No:

PROFORMA

Sex: M/F

Age:

Address:

Blood Group:

E-mail:

e First time/ Repeat:
G-DONOR: Y/N

e |If repeat, how many times:

e Date & place of last donation:

Mention if you are a

e Any history of previous blood or blood component transfusion:
¢ If yes, how many units transfused:

e How long back last transfusion occurred:
e History of pregnancy/ abortion (if female donor):

e History of any hospitalisation in past (if yes, mention):

e History of needle sharing:
e Are you on any medication currently?
e Are you in any sort of treatment for any medical condition?

(if yes, mention):

e Any significant past medical history (if yes, mention):

e Any history of medical conditions/malignancy in family:
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|_aboratory Reports

» Blood group:
» DAT results: Positive / Negative
» Antibody detection (Donor Serum + pooled O cell 3-5%
suspension):
o At4°C:
o 220C:
e 37°C:
o |AT:
» Auto-control (Donor Serum + Donor cell 3-
5%suspension):
o AtAt4°C:
22°C:
37°C:
o |AT:
e Enzymes:
» Antibody Identification:
» Titre of antibody: IgM 19G
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