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Abstract

Autoimmune hemolytic anemia (AIHA) is not an uncommon clinical disorder and requires advanced, efficient
immunohematological and transfusion support. Many AIHA patients have underlying disorder and therefore, it is
incumbent upon the clinician to investigate these patients in detail, as the underlying condition can be of a serious
nature such as lymphoproliferative disorder or connective tissue disorder. Despite advances in transfusion medicine,
simple immunohematological test such as direct antiglobulin test (DAT) still remains the diagnostic hallmark of AIHA. The
sensitive gel technology has enabled the immunohematologist not only to diagnose serologically such patients, but also
to characterize red cell bound autoantibodies with regard to their class, subclass and titer in a rapid and simplified way.
Detailed characterization of autoantibodies is important, as there is a relationship between in vivo hemolysis and strength
of DAT; red cell bound multiple immunoglobulins, immunoglobulin G subclass and titer. Transfusing AIHA patient is a
challenge to the immunohematologist as it is encountered with difficulties in ABO grouping and cross matching requiring
specialized serological tests such as alloadsorption or autoadsorption. At times, it may be almost impossible to find a fully
matched unit to transfuse these patients. However, transfusion should not be withheld in a critically ill patient even in the
absence of compatible blood. The “best match” or “least incompatible units” can be transfused to such patients under
close supervision without any serious side-effects. All blood banks should have the facilities to perform the necessary
investigations required to issue “best match” packed red blood cells in AIHA. Specialized techniques such as elution and
adsorption, which at times are helpful in enhancing blood safety in AIHA should be established in all transfusion services.
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being pregnancy, blood product transfusion and
transplantation. The resulting alloantibodies show
no reactivity towards autologous red cells. Drug-
induced antibodies can recognize either intrinsic red
cell antigens or red cell-bound drugs. Antibodies that
react with intrinsic red cell antigens are serologically
indistinguishable from autoantibodies, whereas
antibodies that react against red cell-bound drug
require the drug for hemolysis.!!

Introduction

Immune hemolytic anemia (IHA) is the clinical
condition in which antibodies of immunoglobulin G
(IgG) and/or immunoglobulin M (IgM) bind to red
cell surface antigens and initiate red cell destruction
via the complement system and the reticulo-
endothelial system. IHA is classified as either
autoimmune, alloimmune or drug induced based on
the antigenic stimulus responsible for the immune
response.l!! Autoimmune Hemolytic Anemia (ATHA)
is characterized by the production of autoantibodies
directed against red blood cells (RBC). Usually these
autoantibodies are directed against high incidence
antigens. But, often they exhibit reactivity against
allogenic red cells.! Though uncommon, but the
disease is not rare. The overall incidence being 1
in 80,000 to 100,000 of a given population/year in
the Caucasians.l”’ More than 70% of new cases are
seen annually in patients above 40 years of age.
The peak incidence being between 60 and 70 years
of age and the frequency of the disorder is usually
more in females than in males. The male to female
ratio is 40:60.5

The pathogenesis of IHA ultimately overlaps for
these three classifications. The degree of hemolysis
depends on characteristic of the bound antibody
as well as the target antigen. IgG antibodies are
relatively poor activators of the classical complement
pathway, but are easily recognized by the phagocytic
cells. On the other hand, IgM antibodies readily
activate the classical complement pathway and
produce cytolysis.[**

First described by Coombs et al. in 1945, the anti-
human globulin test uses antibody to human globulin
and in vivo coating of red cells with antibody or
complement.”’ Generally, direct antiglobulin test
(DAT) is used to determine whether the red cells
have been coated in vivo with IgG or complement or
both. However, manual DAT can only detect a level
of 100-500 molecules of IgG/red cell and 400-1100

In contrast, alloimmune hemolytic anemia
requires exposure to allogenic red cells, the sources
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molecules of C3d/red cell.”’ The detection of small amounts of red
cell bound IgG is becoming increasingly important in investigating
and monitoring the clinical progress in ATHA. It has been seen
that in so called “DAT negative ATHA”, more sensitive techniques
such as enzyme linked DAT, flow cytometry (FC) and gel cards can
detect IgG or C3d molecules coating the red cells.®!

Serological characterization of autoantibody helps to differentiate
various types of ATHA and gives a better assessment to the clinician
regarding the likely course of disease and the form of treatment
to be given. IgG subclass determination will depict more on the
prognosis of the disease.'” Determination of the presence or
absence of autoantibodies in the serum by indirect antiglobulin
test and titration of the particular Ig relates to the speed of response
to therapy. Determination of the specificity of the autoantibody
correlates the serum antibody with the antibody eluted from
patient’s red cells. The determination of thermal amplitude of the
causative autoantibody correlates with the severity of the episodes
of hemolysis in patients with AIHA following their exposure to
warm or cold.?

Etio-Pathogenesis

It was Issit in 1985 who first described the series of events that
led to the development of ATHA " Firstly, an autoantibody is made
and secondly this autoantibody has the capability of bringing about
accelerated clearance of red cells thus reducing the in vivo life span
of patient’s own red cells. Thirdly, when the rate of in vivo red
cell destruction is greater than the rate of marrow compensation
anemia develops.®! The basic cause of autoantibody production
is the individual’s immune system not able to recognize the host
or self-antigens and this has been attributed to the failure of T
cell regulation of B cells and less likely the subtle alteration in
structure of the antigens on the patient’s red cells.®! Genetic factors,
infection, inflammatory disorders, drugs, lymphoproliferative
disorders etc., often serve as the trigger to initiate the emergence
of autoantibodies.!"*!

Cell destruction in ATHA

Immune hemolysis in vivo begins with opsonization of red cells
by autoantibody. Abramson et al. in 1970 described a number of
characteristic factors that determine the degree of hemolysis.* The
antibody related factors include quantity of the antibody; its
specificity, thermal amplitude, ability to fix complement and
ability to bind tissue macrophages as well as characteristics of the
target antigen which include the antigen density, its expression
and patient age. It was observed by Sokol et al. in 1981 that in
80% of patients with ATHA red cell destruction is extravascular
and involves red cells coated with antibody or complement
or both, reacting with mononuclear phagocytes via specific
receptors.!>] Less frequently hemolysis is intravascular and results
from complement activation or coated red cells interacting with
receptors on lymphoid cells or granulocytes. A varying affinity
of IgG subclass for Fc receptor has been noticed by Sokol et al. in
1992 with IgG3 antibodies having a higher affinity for mononuclear
phagocyte receptors than IgGl and IgG2, IgG4 even much less
efficient.) Moreover, monocyte reactions with IgG3 are much
more rapid, greater rosette formation and fewer molecules are
required to initiate erythrophagocytosis. Multiple IgG coating red
cells are one of the major causes of hemolysis.'®! IgG antibodies are
relatively poor activators of the classical complement pathway, but
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they in particular IgG1 and IgG3 antibodies are recognized readily
by the Fc receptors on various reticulo-endothelial cells.>® An
optimum number of molecules of IgG/red cell are required to
stimulate the phagocytosis. Duffy in 2002 observed that about 2000
molecules of IgG1 + IgG2 or IgG4/red cell and 230 molecules of
IgG3/red cell are required to stimulate the phagocytosis and red
cells coated with both IgG and complement are found to undergo
further exaggerated destruction. The more the molecules of IgG,
the more the activation of complement, the more is the red cell
destruction.”

Classification of AIHA

Cases of ATHA generally are classified according to the
characteristic temperature reactivity of the red cell autoantibody
[Table 1]. Warm autoantibodies react more strongly near 37°C
and exhibit decreased affinity at a lower temperature. Cold
autoantibodies on the other hand, bind to red cells more strongly
near 0-4°C and generally show little affinity at physiologic
temperature. Occasionally patients have a combination of warm
and cold autoantibodies.!

Warm ATHA

It was observed by Petz and Garratty in 1980 and Sokol et al. in
1981 that warm autoantibodies are responsible for 48-70% of ATHA
cases. Lymphoproliferative disorders such as chronic lymphocytic
leukemia, Hodgkin’s disease, non-Hodgkin’s lymphoma and
Waldenstorm’s macroglobulinemia are the leading causes of
secondary cases.!'>'7]

Cold agglutinin syndrome (CAS)

Cold-reactive autoantibodies cause two distinct clinical
entities: CAS, (cold hemagglutinin disease) and paroxysmal cold
hemoglobinuria (PCH). CAS represents approximately 16-32% of
ATHA cases.">"”) Primary CAS generally affects older adults, with a
peak incidence at approximately 70 years of age with a slight female
preponderance.!® Infection and lymphoproliferative disorders are
the predominant causes of secondary cases. The typical case of an
infectious etiology involves mycoplasmal pneumonia or infectious
mononucleosis in an adolescent or young adult.

Table 1: Classification of AIHA
Warm AIHA
Idiopathic
Secondary (lymphoproliferative disorders, autoimmune disorders)
Cold AIHA
Cold agglutinin syndrome
Idiopathic
Secondary
Acute transient (infection)
Chronic (lymphoproliferative disorders)
Paroxysmal cold hemoglobinuria
Idiopathic
Secondary
Acute transient (infection other then syphilis)
Mixed AIHA
Idiopathic
Secondary (lymphoproliferative disorders, autoimmune disorder)
Drug-induced AIHA
Autoimmune type
Drug adsorption type
Neoantigen type
AIHA: Autoimmune hemolytic anemia

Asian Journal of Transfusion Science - Vol 8, Issue 1, January - June 2014



Chaudhary and Das: Autoimmune hemolytic anemia

PCH is a relatively uncommon form of AIHA, the incidence
being 2-10% cases of hemolytic anemia.”'*" Both idiopathic and
secondary forms of PCH exist.

Mixed-type ATHA

Some of the patients with warm AIHA also possess a cold
agglutinin. Whereas the majority of these cold agglutinins are not
clinically significant, occasionally they have a sufficient thermal
amplitude (>30°C) or high titer (>1:1000 at 0-4°C) to indicate
CAS. Mixed type AIHA can be either idiopathic or secondary to
lymphoproliferative disorders or SLE.?!

Drug-induced ATHA

Drugs can produce hemolysis by both immune and non-immune
mechanisms. Historically, alpha methyldopa and high dose
penicillin were responsible for the majority of cases of drug-
induced THA. Sokol et al. in 1981published that these two drugs
were responsible for 12-18% of the cases of drug-induced ATHA.["®]
While the incidence of drug induced AIHA has likely decreased
since then, however second and third generation cephalosporins
particularly cefotetan and ceftriaxone have been associated
increasingly with drug-induced ATHA that at times can be fatal.[?2%!

Clinical Features

As described by Pirofsky in 1976 warm AIHA has a highly
variable clinical presentation. Typically patients insidiously
develop anemic symptoms such as weakness, dizziness, fatigue and
dyspnea on exertion; other less specific symptoms include fever,
bleeding, coughing, abdominal pain and weight loss.!

Patients with primary or secondary cold AIHA have a mild,
chronic hemolytic anemia producing pallor and fatigue,
however there is exacerbation of the condition in a cold
environment. Episodes of acute hemolysis with hemoglobinemia
and hemoglobinuria are more common in the winter months.
Patients also present with acrocyanosis during the exacerbations.
Some patients experience Raynaud’s phenomenon and rarely the
red cell agglutination becomes significant enough to produce
vascular occlusions with resulting necrosis.?>?”!

Patients with mixed-type ATHA have a chronic course interrupted
by severe exacerbations, which can result in severe anemia at times.
These exacerbations do not appear to be associated with cold exposure
and do not result in acrocyanosis or Raynaud’s phenomenon.!!

In an Indian study, Das et al. observed that 66% of the patients
were below 40 years of age with a female preponderance. In more
than 60% of patients the presentation was insidious (>6 months).
All patients presented with symptoms of anemia; however, in
secondary ATHA the symptoms of underlying disorders were
predominant. Three of the 43 patients complained of passing dark
urine [Table 2].28)

Idiopathic/primary AIHA was seen in 44.2% of patients while
remaining were secondary to some underlying diseases amongst
which autoimmune disorders were the main.”® Another study
from India reported 34.2% of secondary ATHA in their series of 79
patients.” Das et al. observed a significant association (P < 0.05)
between laboratory parameters and severity of in vivo hemolysis
[Figure 1].128
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Serological evaluation of warm ATHA

As defined by Gehrs er al in 2002, warm autoantibodies
react more strongly at 37°C than at a lower temperature and
are generally polyclonal.l! Sokol et al. in 1981, Petz et al in
19807 and Chaplin in 1973 have shown that over 95% of warm
ATHA cases have a positive DAT and is consistent with the high
prevalence of IgG.Among the DAT positive cases, 20-66% have
only IgG detected on the red cell surface, 24-63% have both IgG
and C3 on the surface and 7-14% have only C3 on the surface. The
vast majority of the IgG autoantibodies are in the IgG1 subclass;

50 ~ Grade of in vivo Hem
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40 1 [H Severe
30
20 A
10 | £ ;
—
0 4 %é
-10
N= 26 17 26 17 26 17 24 17
Hb retic* S. Bili* LDH**
Laboratory parameters

Figure 1: Hematological and biochemical parameters of autoimmune hemolytic
anemia patients with different grades of in vivo hemolysis *P = 0.000, **P = 0.007:
Mann-Whitney (+test. Hb: Hemoglobin concentration (g/dl), Retic: Reticulocyte count
(%), S. Bili: Serum Bilirubin (mg/dl), LDH: Lactate dehydrogenase (x10° IU/ml)

Table 2: Clinical details of AIHA patients (N = 43)

Parameter Moderate Severe Total
hemolysis hemolysis (N =43)
(n=26) (n=17)
Median age (range) 26 years 32years 31 years
(12-70) (12-64) (12-70)
Gender (M:F) 719 3:14 10:33
Duration* (months) (%)
<6 6 (23.1) 11 (64.7) 17 (39.5)
6-12 9 (34.6) 4(23.5) 13(30.2)
>12 11 (42.3) 2(11.8) 13(30.2)
Type of AIHA (%)
Primary 10 (38.5) 9(52.9) 19 (44.2)
Secondary 16 (61.5) 8 (47.8) 24 (55.8)
Autoimmune disorders 14 3
Lymphoid malignancies 1 2
Infections 1 0
Others 0 3
Presenting symptoms (%)
Weakness and fatigue 26 (100) 17 (100) 43 (100)
Palpitation, dyspnoea 12 (46.1) 11 (64.7) 23 (53.5)
Yellowish discoloration of eyes 5 (19.2) 13 (76.5) 18 (41.9)
Fever 19(19.2) 12(70.6) 31 (72.1)
Abdominal discomfort 8 (30.8) 10(58.8) 18 (41.9)
Passing red urine 2(7.7) 1(5.9) 3(6.9)
Physical signs (%)
Pallor 20 (76.9) 17 (100) 37 (86)
Icterus 5(19.2) 13 (76.5) 18 (41.9)
Organomegaly 9 (34.6) 10 (58.8) 19 (44.2)
Tachycardia 10 (38.5) 12(70.6) 22(51.2)
Tachypnoea 7 (26.9) 9 (52.9) 16 (37.2)

*Duration from first appearance of symptoms to the presentation at our center.

AIHA: Autoimmune hemolytic anemia
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the IgG3 is the next most common, but it is found alone in <7%
of warm ATHA patients.("32

Serological evaluation of CAS

Patients with CAS have more homogenous DAT results than with
warm ATHA. Since the pathophysiology of CAS typically involves
IgM autoantibodies and complement, patients almost exclusively
have positive DAT with anti-C3 and polyspecific reagents and a
negative result with anti-IgG. The IgM autoantibodies dissociate
from the red cells subsequent to C3 binding and hence are
generally not detected in vitro. Cold autoantibodies react more
strongly at 0-4°C than at higher temperatures. Pathological cold
autoantibodies are characterized by large thermal amplitude or
a high titer, with thermal amplitude as the better predictor of
hemolysis.®¥ Activity at 37°C always correspond to clinically
significant cold autoantibodies. In addition pathologic cold
autoantobodies generally have a titer of greater than 1:1000 at
0-4°C. Primary CAS and CAS secondary to lymphoproliferative
disorders usually exhibit higher titer than CAS secondary to
infection.!”

It was Issitt in 1967 who first observed that cold autoantibodies
commonly show specificity against the Ii blood group system, with
approximately 90% directed against the I antigen and most of the
remaining ones directed against the i antigen." Other reported
specificities include Pr, Gd, Sa, Lud, Fl, Vo, M, N, D and P.*!

Serological evaluation of PCH

PCH is caused by a biphasic IgG autoantibody (Donath-
Landsteiner antibody) that fixes complement at low temperature
but ultimately dissociates at a higher temperature. As a result, the
DAT is positive with anti-C3, but it is generally negative with
anti IgG unless performed at colder temperatures. Biphasic IgG
autoantibodies bind red cells efficiently at 0-4°C and subsequently
fix complement CI at that temperature.l!! However, the other
complement components bind more efficiently and cause lysis at
a temperature nearer normal body temperature.

Serological evaluation of mixed-type ATHA

In mixed-AIHA the serological work-up shows that the DAT
is positive for both IgG and C3. Mixed type AIHA produce
difficulties with the antibody screening and cross matching due
to its association with a number of underlying causes. The red cell
eluate typically indicates panreactive warm IgG autoantibody. The
cold autoantibody usually exhibits specificity against I antigen,
but reactivity against i has also been reported.?'3¢3”) Donor units
have to be released as cross- match least-incompatible due to the
presence of autoantibodies.

Serological evaluation of drug-induced ATHA

Drug-induced ATHA is serologically indistinguishable from warm
AIHA; a presumptive diagnosis can be made only if the patient
responds to withdrawal of the drug. Alpha-methyldopa is the
prototypical drug operating by the induction of autoantibodies,
producing a positive DAT in 11-36% of patients (dose-dependent)
within 3-6 months of initiation.3!

Das et al. observed that 81.4% of their patients were of warm
type where IgG was the only autoantibody bound to red cells in
69.8% of total patients; subclass IgG1 or IgG3 or both were found
in 46.5% of patients [Table 3].%® The authors also observed that red
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cells coated with multiple autoantibodies undergo severe in vivo
hemolysis compared to red cells coated with single autoantibody
(P=0.000) [Figure 2].%8

Treatment of ATHA

Warm ATHA

The treatment of warm AIHA generally depends upon the
severity of the hemolysis, though folic acid supplementation
is recommended for all. If the bone marrow can compensate,
then the patient can continue to be monitored. However, once
anemia develops, glucocorticoids are the first-line treatment.!”
If the patient has no initial response to steroids, then the next
line of therapy includes splenectomy and cytotoxic drugs. Other
therapies such as plasmapheresis, IVIG, danazol have been tried
with variable success.[**4!]

Cold ATHA
Treatment for CAS is dependent on its etiology and severity.
With primary CAS, most patients only have mild anemia.
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Figure 2: Multiple autoantibodies, immunoglobulin G (IgG) subclass and severity
of in vivo hemolysis in Autoimmune hemolytic anemia(a) Compares single versus
multiple autoantibodies in relation to the severity of hemolysis (P = 0.000), (b)
subclass of IgG and its correlation with severity of in vivo hemolysis (P = 0.035).
Chi-square test

Table 3: Immunoglobulin class, subclass and
complement fraction in AIHA (N = 43)

Autoantibody type WAIHA CAS Mixed Total
N N N N (%)
1gG class/complement fraction 35 01 07 43
1gG 30 00 00 30(69.8)
1gG+IgM 00 00 02 2 (4.6)
1gG+IgA 01 00 00 1(2.3)
1gG+C3 03 00 00 3(6.9)
1gG+IgA+C3 01 00 00 1(2.3)
1gG+IgM+IgA+C3 00 00 05 5(11.6)
C3 00 01 00 1(2.3)
1gG subclass/complement 35 01 07 43
1gG1 only 14 00 02 16(37.2)
19G1+1gG3 02 00 02 4(9.3)
No IgG1 and/or IgG3 19 00 03 22(51.2)
C3d only 00 01 00 1(2.3)

WAIHA: Warm autoimmune hemolytic anemia, CAS: Cold agglutinin
syndrome, AIHA: Autoimmune hemolytic anemia, IgG: Immunoglobulin G,
IgM: Immunoglobulin M, IgA: Immunoglobulin A
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Therefore, avoidance of cold exposure is the primary therapy
which necessitates moving to a warmer climate in some
patients.?) In cases with severe hemolysis, immunosuppression
with chlorambucil or cyclophosphamide may be beneficial.[*?
Significant responses have also been seen with alpha-interferon.*
Steroids are found effective only in those patients having either
low titer or high thermal amplitude IgM cold agglutinins or
IgG cold agglutinins. Generally extravascular hemolysis in CAS
occurs in the liver, so splenectomy has only benefited those
patients with IgG cold agglutinins.[*) Plasmapheresis can provide
a temporary improvement in cases of severe hemolysis and it may
be used prophylactically for surgeries requiring cold exposure. For
secondary CAS, treating the underlying disease is the main stay
of treatment. Most cases of PCH are self-limited. Treatment is
usually symptomatic and also includes keeping the patient warm.

Mixed-type ATHA

Mixed-type ATHA appears to respond to treatment in a similar
manner as warm AIHA. Patients generally respond to steroids and
immunosuppressive agents and splenectomy has been successfully
employed . To optimize the recovery, the underlying diseases have
to be treated as well.l!

Drug-induced ATHA

Despite the high incidence of a positive DAT associated with
the uses of a-methyldopa, the responsible autoantibodies result
in hemolytic anemia in <1% of patients.*”! The offending drug
should be discontinued if the hemolysis is clinically evident.
Usually within several days of discontinuing the drug, this type
of ATHA gets resolved, occasionally months may be required for
complete resolution. In cases of severe hemolysis, steroids may
aid in the recovery. RBC transfusion if needed should be given,
however, these red cells will be hemolyzed at a similar rate as the
endogenous red cells particularly when donor unit is cross-match
incompatible.

Transfusion support in ATHA

Although RBC transfusion is not a contraindication in ATHA,
however its use should be limited to cases of life-threatening
anemia or a high risk of cardiac or cerebrovascular ischemic
events. The serologic work-up is made complicated by the
panagglutinating warm autoantibodies that often mask the existing
alloantibodies thus rendering cross-match incompatible. If the
patient has not been recently transfused and does not have a high
titer autoantibody, autoadsorption techniques can eliminate the
confounding autoantibody and reduce the risk. When transfusion
is needed then the least incompatible unit should be issued and
the infusion should be slow and carefully monitored. Donor RBCs
are destroyed at the same rate as autologous RBCs unless the
autoantibodies exhibit specificity, in which case antigen-negative
units should be transfused if available.*”! Transfusion has always a
tendency to induce further autoantibody production.*!

In CAS, red cell transfusions are only indicated when there is
a life-threatening anemia causing crisis. Least incompatible units
may have to be transfused to manage such patients. Most of the
cold autoantibodies are directed against I antigen and I antigen
negative donor units are extremely rare, so red cell transfusion
may potentiate hemolysis. Hemolysis can also be accelerated by
complement present in the exogenous donor plasma; so washed
red cell transfusion may reduce such risk. The risk of additional,
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transfusion-related hemolysis can be reduced by using an in-line
blood warmer at 37°C and by keeping the patient warm."*” In PCH,
blood units negative for P antigens are ideal, but rarity of these
units precludes their use. P antigen positive blood can be beneficial
when a blood warmer is employed.”

In context to Indian scenario Das et al opined that decision to
transfuse in ATHA should be based on the clinical condition of the
patient. No critical patient should be denied blood transfusion due to
serological incompatibility. All transfusion services should follow the
definite protocol and perform the minimum test required to issue safe
and “best match” packed red blood cells in ATHA [Figure 3]. Twenty
four of their 59 patients received blood transfusion with mean 2.9
units/patient. The main determinants of blood transfusion were the
deranged hematological and biochemical hemolytic markers and all
transfusions were uneventful.*) Underlying alloantibodies could be
detected in 7 of the 23 patients (30.4%) and all these were specific
to Rhesus antigens. Mean number of alloadsorptions for complete
autoantibody removal using PEG was 1.43 and that using low ionic
strength solution (LISS)-papain method was 3.9 (P< 0.05). The mean
time required by PEG alloadsorption and LISS-papain alloadsorption
for autoantibody removal was 93.6 min and 177.7 min respectively
(P<0.05) [Table 4].52

| Receipt of blood samples and crossmatch requisition |

v

| Requisition details entered in crossmatch/blood issue register |

v

| Blood samples and requisition handed over to tehnologist on duty |

| Confirmation of patient blood group

¢ Yes

Discrepancy |—| Resolution as per standard
No operating procedure

| Crossmatching of required units |

Yes
| Compatible '—>| Documentation and Issue
No

| Immunohematological work-up |

Minimum test

Autocontrol

’ Direct antiglobulin | | Antibod‘y screen |

| Autoantibody confirmed |

Yes
| Transfusion/pregnancy history }—»I Adsorption |

No
«—— Alloantibody detected |
A,
Crossmatching l Yes

Crossmatch antigen
negative packed
red blood cells

| Issue “Best match” units |

Patient follow-up

Figure 3: Process flow of immunohematological work-up for issuing “best match”
blood in autoimmune hemolytic anemia
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DAT Negative ATHA

Although positive DAT is considered the hallmark of ATHA, the
incidence of a negative DAT in patients with ATHA is reported
to be between 2% and 4% respectively.® A possible explanation
given by Issitt et al for these findings was that the number of IgG
molecules/red cell necessary for accelerated in vivo destruction
is sometimes lower than the number necessary to yield a positive
DAT.B¥ In other patients with negative DAT, but with clinical
and hematological features typical of AIHA, IgA autoantibodies
or monomeric IgM may be involved.®™ Sometimes low affinity
antibodies may be involved in the causation of AIHA and these
antibodies can easily dissociate from the RBC surface on repeated
washing. Garratty in 1988 also found that washing the patient’s red
cells with ice cold saline, preferably in a refrigerated centrifuge,
helps to keep low-affinity IgG bound to the RBCs.*® This cold
wash DAT resulted strongly positive agglutination with anti-IgG
serum. In recent years more sensitive tests are available, which
helpsin the diagnosis of conventional DAT negative warm ATHA.
These tests include column agglutination technology (CAT),
enzyme linked antiglobulin test (ELAT) and FC.[857%8) FC is the
most sensitive of all these techniques and can detect antibodies as
low as 35 IgG molecules/red cell.5”!

Methods of DAT

There are a number of methods available for DAT right from
conventional test tube (CTT) method, CAT, ELAT, radiolabelled

Table 4: LP versus PEG alloadsorptions on same

samples
Samples LP alloadsorption PEG alloadsorption Alloantibodies
No.of Time No. of Time

adsorptions (min) adsorptions (min)

1 3 160 1 90 Anti-E

2 3 160 2 110 None

3 2 140 1 90 None

4 4 180 1 90 Anti-E

5 5 200 2 110 None

6 5 200 1 90 Anti-C

7 4 170 2 100 Anti-E

8 4 190 1 100 None

Total 30 1400 11 780

Mean 3.75 175 1.37 97.5

LP: LISS-papain, LISS: Low ionic strength solution, PEG: Polyethylene glycol

Table 5: Flow cytometric analysis of AIHA patients

DAT and FC. Each has its own advantages and disadvantages. The
manual method has the disadvantage that it is least sensitive for
detection of red cell bound Ig. Moreover, it requires meticulous
washing of red cells, which can be cumbersome. The CAT is
easy to perform as it avoids washing phase and is more sensitive
(93.5%). Sokol et al. in 1985 developed ELAT, which can detect
very small amounts of IgG, IgA and IgM, which are normally
present on red cells. It is helpful in the diagnosis of DAT negative
ATHA.® Similarly, radiolabelled DAT is also very sensitive but has
the major disadvantage that radioactive reagents are involved in
addition to being cumbersome. Recently, FC is being increasingly
used for DAT and other immunohematological investigations.®

In an elaborate study conducted by Das et al. in 2006 the CAT
was found to be advantageous over the CTT in the evaluation of
red cell bound immunoglobulin and complement.” In another
Indian study, Chaudhary et al. concluded that FC is a very useful
tool in assessing Coomb’s negative AIHA and should be employed
when CTT or CAT give discordant results and there is a strong
clinical suspicion of ATHA. All the five samples negative for CT
were found to be positive by FC for monospecific IgG (mean
fluorescence intensity = 7.88) [Table 5].[6

Therefore, it can be concluded that ATHA is not uncommon and
requires advanced, efficient immunohematological and transfusion
support. Detailed characterization of autoantibodies is important,
as there is a relationship between in vivo hemolysis and antibody
characteristics. Though transfusing these patients is a challenge
to the immunohematologist; however, transfusion should not be
withheld in a critically ill-patient. All blood banks should have
the facilities to perform the necessary investigations required to
issue the safest blood in ATHA.
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