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Summary

Autoimmune haemolytic anaemia (AIHA) is a common term for several disorders that differ from one another in
terms of aetiology, pathogenesis, clinical features, and treatment. Therapy is becoming increasingly differentiated
and evidence-based, and several new established and investigational therapeutic approaches have appeared during
recent years. While this development has resulted in therapeutic improvements, it also carries increased medical and
financial requirements for optimal diagnosis, subgrouping, and individualization of therapy, including the use of
more advanced laboratory tests and expensive drugs. In this brief Viewpoint review, we first summarize the diag-
nostic workup of AIHA subgroups and the respective therapies that are currently considered optimal. We then
compare these principles with real-world data from India, the world’s largest nation by population and a typical low-
to-middle income country. We identify major deficiencies and limitations in general and laboratory resources, real-
life diagnostic procedures, and therapeutic practices. Incomplete diagnostic workup, overuse of corticosteroids, lack
of access to more specific treatments, and poor follow-up of patients are the rule more than exceptions. Although it
may not seem realistic to resolve all challenges, we try to outline some ways towards an improved management of
patients with AIHA.

Copyright © 2023 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction

Autoimmune haemolytic anaemia (AIHA) is anaemia
due to haemolysis, mediated by autoimmune mecha-
nisms and usually with involvement of autoantibodies
against red blood cell (RBC) surface antigens.' AIHA is
a collective term for several diseases that differ in terms
of aetiology, pathogenesis, and clinical features, and
should be treated differently (Table 1).>* During the last
decades, several new established or investigational
therapies have appeared, resulting in improvements of
therapy but also raising medical and financial challenges
on how to treat individual patients.

Given the complexity of the disease group and the
need for exact diagnosis to select the appropriate treat-
ment, an optimal diagnostic workup will require
considerable clinical, laboratory, and economic re-
sources. While the first-line treatment in most cases of
warm-antibody AIHA (wAIHA), prednisolone or pred-
nisone,"’ is cheap, newer therapies are often not avail-
able or affordable in low-to-middle income countries
(LMIC), depending on national economy, healthcare
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services, and social security system. Sutimlimab, an
efficient and well-tolerated drug for treatment of cold
agglutinin disease (CAD)," costs up to $315,000 for the
first year of treatment in the USA.” The gap in real-world
diagnostic workup and treatment of ATHA between rich
and LMIC has recently been addressed based on Indian
experience.®

This review will outline the workup required for an
exact diagnosis of AIHA subtype and the optimal ther-
apies for these disorders. For details, we refer to more
comprehensive reviews.'*?!° Subsequently, we will
address real-life diagnostic procedure and treatment in
India and discuss the gaps, unmet needs, and directions
for progress in a global perspective.

Types of AIHA and recommended management
Warm-antibody AIHA

Epidemiology and pathogenesis

The incidence of AIHA was found to be 18 per million
per year in Denmark," wAIHA accounting for
65-75%.>* Warm-autoantibodies have highest affinity
for the antigen at 37 °C and are polyclonal, mostly of the
IgG class, but IgM warm antibodies or IgA can also be
involved.*'*'* A major haemolytic pathway is antibody-
dependent destruction of RBCs by macrophages
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Warm-antibody autoimmune hemolytic

anemia (WAIHA) anemia (cAlHA)

Cold-antibody autoimmune hemolytic

Atypical autoimmune hemolytic
anemia

Primary wAIHA
Secondary wAIHA
Drug-induced AIHA

Cold agglutinin disease (CAD)
Secondary cold agglutinin syndrome (CAS)
Paroxysmal cold haemoglobinuria (PCH)

Mixed warm and cold AIHA
DAT-negative AIHA

Table 1: Types of autoimmune hemolytic anemia.

(extravascular haemolysis), mainly in the spleen.'® The
classical complement pathway is involved in half of the
cases,™’ resulting in phagocytosis of complement pro-
tein fragment 3b (C3b)-opsonized cells (extravascular
haemolysis).

Half of wAIHA cases are secondary, i.e., associated
with other lymphoproliferative or immunologic diseases
(Table 2). Evans’ syndrome is defined as the concomitant
or sequential occurrence of two autoimmune cytopenias
(usually wAIHA with immune thrombocytopenia).®*
WAIHA is a chronic relapsing rather than a chronic
disease. Patients have an increased risk of thrombosis.”

Diagnosis

Fig. 1 shows a diagnostic algorithm."**** Autoimmune
pathogenesis, indicated by the presence of immunoglob-
ulin and/or complement on the RBC surface, is detected
by the polyspecific (“simple”) DAT (Fig. 2).*** In the
monospecific  (“extended”) DAT, mandatory for

Lymphoproliferative disorders

Other hematologic disorders

Solid tumors

Non-hematologic autoimmune

and
inflammatory diseases

Primary immunodeficiencies

Infections

Transplantations

Some ultra-rare conditions have not been listed. CMV, cytomegalovirus; EBV, Epstein-Barr virus; HIV, human
immunodeficiency virus; ITP, immune thrombocytopenia; LGL, large granular lymphocyte; SARS-CoV, severe
adult respiratory syndrome corona virus; SLE, systemic lupus erythematosus.

Chronic lymphocytic leukemia

B-cell non-Hodgkin lymphoma

T-cell lymphoma (T-LGL leukemia, angioimmunoblastic T-cell
lymphoma)

Hodgkin lymphoma

Castleman disease

Myelodysplastic syndrome

Myelofibrosis

Associated immune cytopenia, usually ITP (Evans'syndrome)

Ovarian dermoid cyst
Ovarian carcinoma
Thymoma

Systemic lupus erythematosus

Other rheumatic diseases (Rheumatoid arthritis, Sjogren syndrome)
Antiphospholipid syndrome

Autoimmune hepatitis

Ulcerative colitis

Sarcoidosis

Eosinophilic fasciitis

Common variable immunodeficiency
Autoimmune lymphoproliferative syndrome
Viruses (EBV, hepatitis, CMV, HIV, SARS-CoV-2)
Bacteria (Tuberculosis, brucellosis)

Protozoa (Babesiosis)

Allogenic bone marrow transplantation

Liver transplantation

Small bowel transplantation

Table 2: Secondary warm AIHA: underlying or associated conditions.

subdlassification, immunoglobulin class (es) or comple-
ment protein(s) on the RBC surface are identified by using
specific antibody reagents, usually against IgG, IgM, IgA,
C3c, and C3d."*** In wAIHA, the DAT is typically positive
for IgG or IgG + C."* A positive test for C3d and, some-
times, C3c indicates complement activation, which occurs
in all patients with cold-antibody ATHA (cAIHA), about
50% of wAIHA cases, and all cases of mixed AIHA.>"”

Treatment
Prednisolone (or prednisone) at high initial doses re-
mains first-line therapy in wAIHA and is effective in

\ Anemia |

|

LDH, bilirubin,
haptoglobin, ARC
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| Not hemolytic anemia |

No hemolysis

Hemolysis | Blood smear microscopy ‘

DAT Probably not AIHA
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Workup for underlying or
associated disease

Fig. 1: Diagnostic algorithm for autoimmune hemolytic anemia.
A, Additional criteria for mixed AIHA (DAT strongly positive for both
IgG and C3d, cold agglutinin titer >64, warm-reactive IgG demon-
strated by indirect antiglobulin test at 37 °C); BM, bone marrow; C3d,
complement protein fragment C3d; CAD, cold agglutinin disease;
cAIHA, cold-antibody mediated AIHA; CAS, cold agglutinin syndrome;
DAT, direct antiglobulin test; IgG, immunoglobulin G; wAIHA, warm-
antibody mediated AIHA. Figure first published by Berentsen et al. in
Front Immunol,”” reused under a Creative Commons CC-BY license
4.0 (https://creativecommons.org/licenses/by/4.0/). © S. Berentsen
et al,, 2023.
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Diagnostic antibody reagent
(Anti-Ig or anti-complement)

Opsonized erythrocytes
crosslinked by diagnostic
antibody reagent;

visible agglutination

Fig. 2: The direct antiglobulin test (DAT). In AIHA, erythrocytes are
coated in vivo with autoreactive immunoglobulin and/or comple-
ment. Adding a diagnostic antibody to human serum (polyspecific
DAT) or diagnostic antibodies specific for individual immunoglobulin
classes or complement proteins (monospecific DAT) will result in
visible agglutination.

80% of the patients."” After 2-3 weeks, a slow taper
should start in responders, or prednisolone should be
rapidly tapered and discontinued if no response. In re-
sponders, gradual tapering is advised until discontinu-
ation within 4-6 months. Firstline addition of
rituximab has been shown to double the rate of long-
term responses’” and should be considered in pa-
tients not promptly responding to corticosteroids. It may
also be considered in those presenting with haemoglo-
bin <8 g/dL and in IgA-mediated, mixed, or DAT-
negative AIHA and Evans’ syndrome."*

Rituximab is the recommended second-line therapy
in primary wAIHA."” Failure on firstline therapy
should also prompt a diagnostic re-evaluation. Third-
line options include azathioprine and other immuno-
suppressants. Bortezomib-based combinations are also
promising.”® Fostamatinib, a splenic tyrosine kinase in-
hibitor, yielded favourable results in a phase 2 trial.”
Long-term, low-dose prednisolone (<10 mg/day) is a
third-line  maintenance  option."  Erythropoiesis-
stimulating agents (ESAs) can be useful in patients
with an inadequate endogenous erythropoietin
response.”® Splenectomy, previously often recom-
mended in the second line, is now considered in the
third or subsequent lines in low-comorbid patients who
are not too old."*

Cold agglutinin disease

Definition, pathogenesis, and clinical features

CAD is a cATHA mediated by cold agglutinins (CA), i.e.,
autoantibodies able to agglutinate RBCs at temperatures
below 37 °C. Absence of any underlying clinical disease
is also part of the disease definition.*'° The CA are
produced by a clonal B-cell lymphoproliferative process
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of the bone marrow, not considered a malignant lym-
phoma.*' The lymphoid infiltration can be sparse and
easily overlooked or misdiagnosed as non-Hodgkin
lymphoma.*"*

Patients may have non-complement mediated
agglutination symptoms such as acrocyanosis and
Raynaud-like phenomena. Classical complement acti-
vation results in coating of RBCs with C3b and phago-
cytosis of opsonized RBCs (extravascular haemolysis),
mainly in the liver.”**~* Terminal complement activa-
tion and intravascular haemolysis can occur in severe
CAD. Patients have an increased risk of thrombosis.*

Diagnosis

Fig. 1 outlines the diagnostic procedure. A significant
CA titre is required for diagnosis; usually >64, often
much higher (Fig. 3).”” Determination of the thermal
amplitude (the highest temperature at which aggluti-
nation occurs) is sometimes useful.’® Serum protein
electrophoresis, bone marrow biopsy, and flow cytom-
etry will reveal the clonal nature of CAD in many but not
all cases.”*” Specific precautions are needed in handling
blood specimens (Table 3).""

Treatment

Corticosteroids are ineffective and should not be used in
CAD.'*? Not all patients need drug therapy, but symp-
tomatic anaemia, significant fatigue, or bothersome
circulatory symptoms are indications for treatment."'**
Treatment options are listed in Table 4.6+

Other autoimmune haemolytic anaemias
Drug-induced haemolytic anaemia is usually mediated by
immune mechanisms.**? The only evidence-based
treatment is discontinuation of the suspected drug,
but corticosteroids are often also implemented as an
initial measure.

1:2 Further
ﬁ -----)1:512 ----)dilutions

Eont if required
serum

Pf\ + . Add group O red cell suspension
S Incubate at 4°C

Saline

Visible agglutination? ««-ssssssesese: >

1 2 4 64 128 256 512 1024 2048 Titer

Fig. 3: Cold agglutinin titration. Doubling dilutions of plasma or
serum are prepared, ranging up to 1:512. Further dilutions are made
if agglutination still occurs at the highest dilution. 1 drop of each
dilution is added to 1 drop of a 2% suspension of washed group O
donor erythrocytes and incubated at 4 °C. Chilled slides are read
macroscopically at room temperature. The titre is the inverse of the
highest dilution at which agglutination can be seen.
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Analysis Material Sampling Handling of sample

Hemoglobin, blood cell counts Blood EDTA vacuum tube Prewarm at 37-38 °C before analysis if problems with
agglutination

Cold agglutinin titer, thermal amplitude, Serum Blood is drawn into prewarmed vacuum tubes  Keep at 37-38 °C until serum has been removed from

immunoglobulin quantification,
electrophoresis, immune fixation

Flow cytometry

EDTA, ethylene diamine tetraacetic acid. Table previously published 2019 by Berentsen et al. in Journal of Blood Medicine,*” reused under a Creative Commons CC-BY license 4.0 (https://creativecommons.

water bath at 37-38 °C
Bone marrow aspirate (Too  Add EDTA or heparin
low sensitivity if performed in

peripheral blood)

org/licenses/by/4.0/). © S. Berentsen 2019.

without additive. Place in warming cabinet or

the clot, after which the sample can be handled at room
temperature

Prewarming before analysis will often be sufficient. If
not, wash cells at 37-38 °C.

Table 3: Cold agglutinin disease: handling of samples.

Mixed warm and cold-antibody AIHA is rare and often
severe. Diagnosis requires a monospecific DAT strongly
positive for both IgG and C3d, a cold agglutinin titre
>64, and the presence of warm-reactive IgG in serum as
demonstrated by indirect antiglobulin test at 37 °C.>**

Cold agglutinin syndrome (CAS) occurs secondary to
overt B-cell lymphoma or specific infections (Myco-
plasma pneumoniae, Epstein—Barr virus, cytomegalo-
virus, SARS-CoV-2, and others).

Paroxysmal cold haemoglobinuria (PCH) is an ultra-
rare AIHA mediated by biphasic, polyclonal IgG anti-
bodies.* Today, virtually all cases occur in children after
a viral or other febrile infection. The condition may be
underdiagnosed. Diagnosis is established by the
Donath-Landsteiner test.* There is no documented
treatment apart from transfusion, but infusion of the C5
inhibitor eculizumab was followed by immediate reso-
lution in a single case.*"*

DAT-negative AIHA, a term for AIHA cases with
negative DAT, remains difficult to diagnose and re-
quires a comprehensive exclusion of non-immune

causes of hemolysis."***’ Sensitive methods for detect-
ing immunoglobulin at the RBC surface may confirm
autoimmune pathogenesis, but the benefit is limited by
lower specificity.**

Current challenges and the way forward in low-

to-middle income countries

General challenges

Although little data are available on the epidemiology of
AIHA in LMIC,*** the real number of patients is quite
high. By 2023, India would become the largest country
in the world by population (1.43 billion inhabitants;
Fig. 4) and a typical LMIC, but it was observed that the
median number of AIHA patients managed by an In-
dian haematologist in the preceding three years was
merely 11-20.* This figure, indicating only the limited
number of AIHA patients who are referred to haema-
tologists for the diagnosis and treatment, is a large un-
derestimation of the actual patient load. If the data can
be extrapolated from the Danish registry' into the

Target Treatment Study (Reference) Study design ORR®  (CR°rate  Median response Toxicity
(%) (%) duration
(months)
B-cell directed theapies Rituximab monotherapy ~ Berentsen et al. 2004°° Prospective, non-randomized 45-55 <5 6-11 Low
Schéllkopf et al., 2006
Rituximab plus fludarabine Berentsen et al., 2010 Prospective, non-randomized 76 21 >66 Significant
Rituximab plus Berentsen et al. 2017%° Prospective, non-randomized 78 53 >88 Moderate,
bendamustine Berentsen et al. 2020* manageable
Bortezomib monotherapy Rossi et al., 2018 Prospective, non-randomized 32 16 >16 Low
Ibrutinib monotherapy ~Jalink et al. 2021** Retrospective 100 NR? ND* Low
Complement-directed Sutimlimab Roth et al. (CARDINAL study)  Prospective, non-randomized >73° NR* >24 Low
therapies 2021°
RGth et al. (CADENZA study)  Prospective, randomized
2021
Pegcetacoplan Grossi et al., 2018 Part of prospective phase 2 ND/ NR* ND* Low
study high*
Candidate drugs that have only been studied in preclinical or phase 1 trials are not listed. Table previously published 2023 by Berentsen et al. in Front Immunol,”” reused under a Creative Commons CC-BY
license 4.0 (https://creativecommons.org/licenses/by/4.0/). © S. Berentsen 2023. *ORR, overall response rate; ND, not determined; NR, not relevant. ®CR, complete response. Criteria for CR included
eradication of detectable bone marrow lymphoproliferative disorder. “ORR was not an endpoint of this study. Estimated ORR is based on data from the original publication.
Table 4: Clinical studies of therapies for cold agglutinin disease.

www.thelancet.com Vol 23 April, 2024


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
www.thelancet.com/digital-health

Viewpoint

Rajasthan
6,86,21,012

Daman & Diu |
242911
Dadra & Nagar

342,853
14‘57 -lA
Kamataka
6.11.30,704 1
. - 'P
£y . Tomd Nodu  12.44.464
 eau20 72138958+ P
5 3,33.87.677
P - Puducherry

Orissa
4,1947,358

POPULATION
100 00 000 AND BELOW
10000 001 « 2 50 00 000
7 0 00 001 « 5 00 00 000
10 00 00 001 AND ABOVE %

Total Population ~ 1,21,01,93,422
Males 62,37,24248 '
Females 58,64,69,174

Fig. 4: Population and provinces of India. Based on data available at: https://censusindia.gov.in/census.website/(Ministry of Home Affairs,

Government of India). Accessed 27.04.23.

Indian population, there will be 25,000 new cases of
AIHA in India each year. On the other hand, only 130
doctors are getting specialized training in clinical hae-
matology each year in India which, if compared to most
high-income countries, is an extremely low number
considering the huge population.”””' The situation is
similar to the worst in other LMIC.

These patients often encounter medical challenges
due to the late diagnosis, treatment failure and life-
threatening complications. Considering the limited
number of trained doctors, it would be a substantial

www.thelancet.com Vol 23 April, 2024

challenge to manage such a massive capacity of patients
in resource constraint settings. Due to the improper
referral system in LMIC, most AIHA patients are
managed by the general internist or by the paediatrician.
Although not well versed with the latest diagnostic al-
gorithm and treatment protocols, these doctors remain
the only point of contact, which is a major cause of
misdiagnosis and delayed diagnosis of AIHA. Further-
more, it has been observed that very few haematologists
could actually recall cases where AIHA was the main
cause of death, largely underscoring the clinical
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importance of this condition when compared to the data
from GIMEMA study.** Mortality among children with
ATHA was reported to be 10-20% in a LMIC.”> The
cause of death can be multifactorial in AIHA patients,
including concomitant infection, thromboembolism, or
multi-organ failure, but most of these remain under-
reported in LMIC due to lost to follow-up of the patients.

Diagnostic challenges

As outlined (Fig. 1), a monospecific DAT for at least
IgG, IgM, IgA, and C3d should be performed in all
patients with DAT-positive haemolytic anaemia. In
LMIC, however, most of the clinical haematologists do
not have access to subtyping of AIHA.® Diagnostic
workup for secondary AIHA also seems insufficient.”

In most LMIC, the DAT is performed in the local
transfusion laboratories by using the same reagent/plat-
form that is being used for the compatibility testing. As
the polyspecific reagent containing anti-C3d and anti-IgG
is the only serological reagent available, it is impossible to
further distinguish between IgG and C3d. In DAT-
negative AIHA, no further laboratory workup can be
done due to the unavailability of higher-sensitive tests
such as flow cytometry in the majority of centres.’**

Diagnostic criteria for CAD include a monospecific
DAT positive for C3d and a CA titer >64 at 4 °C.
However, methods for CA detection varied widely be-
tween laboratories, as did the interpretation of results.®
Only a handful of laboratories routinely performed a
CA titre, specificity antigen determination (i.e., anti-I vs.
anti-), and thermal amplitude testing. Despite pub-
lished guidelines, there remains variability in the
ordering of CA assessment by the clinicians, too. Some
considered these tests as unnecessary whereas others
highlighted the lack of access.

The situation is similar in drug-induced AIHA cases
because of unavailability of confirmatory testing facil-
ities. Therefore, even after introduction of new drugs
such as immune checkpoint inhibitors in cancer pa-
tients, known to be able to induce AIHA, most of the
haematological adverse effects due to these drugs
remain underreported.” Overall, the lack of immuno-
haematology reference laboratories for serologic workup
remains the main diagnostic challenge.

Transfusion related challenges

Although blood transfusion remains as a supportive
treatment in ATHA cases, the situation is quite different
in LMIC.® Due to the late diagnosis and improper
referral system most of the time, paediatric patients
present with very low haemoglobin between 3 and 6 g/
dL.>? Therefore, transfusion management becomes
critical.” Pre-transfusion testing for these patients
should include ABO, CcDEe and Kell typing as well as
assessment for alloantibodies.****” This can only be
achieved by special techniques, such as auto- or alload-
sorption (warm autoantibodies) or prewarming

screening cells and patient’s plasma separately to 37 °C
before use in the indirect antiglobulin test (cold auto-
antibodies), which are either unavailable or not prac-
ticed in most of the transfusion laboratories. Red cell
genotyping is only available in very few centres.”®

The term ‘least incompatible’ donor blood is
considered obsolete among experts.”” Still, transfusions
with ‘least incompatible’ RBCs remain the routine
practice in LMIC with very few exceptions.” Thus, the
majority of transfused AIHA patients face a potential
risk of delayed haemolytic transfusion reaction. More-
over, the early and frequent communication between
the clinician and transfusion services that is essential for
safe transfusion in AIHA is mostly missing in LMIC.*

Treatment related challenges

Although corticosteroids are recommended as a first
line therapy mainly for wAIHA, in LMIC they are being
used in all types of ATHA, partly due to the unavailability
of the diagnostic facility for sub-typing."*® Even in a
retrospective study in which appropriate subtyping was
performed, corticosteroids were the preferred thera-
peutic agents in CAD, resulting in only 14% response
rate at 3 months of treatment and a “drug dependency”
rate of 71% at 1 year,* probably explained by patients
being maintained at high doses because of no real ef-
fect."* Similarly, current guidelines recommend rapid
tapering and discontinuation of steroids from 3 weeks
in non-responding primary wAIHA patients since
continued treatment results in greater cumulative ste-
roid toxicity while the probability of a late response is
low.*** In real life, however, it has been observed that
most clinicians in India would prefer to continue
administering high dose steroids for 6 weeks or more in
non-responding patients before considering any dose
reduction.**' In clinical practice, therefore, AIHA pa-
tients face a high risk of being maintained on inappro-
priately high doses of corticosteroids, with an
unnecessary risk of skeletal events, diabetes, and
infection.**¢*

Rituximab is recommended as a second line therapy
in wAIHA and may be considered in combination with
steroids in the first line in selected patients, whereas in
CAD it is considered as the first line therapy, alone or in
combination with bendamustine."'***?”** The cost of
rituximab, however, remains one of the major chal-
lenges in LMIC.* Furthermore, the recommended pre-
administration screening with serology for hepatitis B
virus surface antigen and core antibody is not being
followed universally in LMIC.*** In a South-Asian
population, where hepatitis B is an endemic disease, it
would be devastating if the drug induced reactivation
due to the inadequate screening. There is no provision
for novel agents such as sutimlimab, as these extremely
costly drugs are unaffordable for most people. ESAs are
available in LMICs but rarely used in AIHA.*® Haema-
tologists are well aware of ESAs but the cost is quite
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high and limits their use. The lack of accessibility of
newer drugs ultimately leads to long-term treatment
related toxicity, poor disease control and higher risk of
complications such as infections and thrombosis.

The risks of thrombotic events in AIHA are mostly
overlooked, and many clinicians are reluctant to
consider venous thromboembolism (VTE) prophylaxis
in patients.**® The long-term outcome of thrombosis is
unknown because of a high number lost to follow-up.
Lastly, evaluating quality of life by simply asking ques-
tions is difficult because of highly heterogeneous
communication skills of patients and clinicians.®

The way forward

A few ways might be used to mitigate these limitations
partially but not completely. Diagnostic challenges such
as unavailability of subtyping might be resolved by
performing a polyspecific DAT in the local transfusion
laboratory and monospecific DAT in a reference labo-
ratory. However, the most critical tests like the mono-
specific DAT are not very sophisticated (Fig. 2), and an
effort for standardization would facilitate a widespread
use. A clinically significant CA can be excluded if saline
suspended normal RBCs are not agglutinated by patient
serum after incubation at room temperature for
30-60 min.” Patients with positive screening can then
have CA titre assessed (Fig. 3). DAT-negative AIHA can
be diagnosed by careful exclusion of alternative causes
of haemolysis,"* confirmed by a response to steroid
challenge therapy, as DAT-negative AIHA often re-
sponds to prednisolone after a week of administration of
1 mg/kg/day.**

Blood smear microscopy provides a good clue to the
differentiation between wWAIHA and CAD/CAS and
should be mastered and performed by all haematolo-
gists."'* If no agglutination is seen, the likelihood of
CAD/CAS is very low. In fact, simply improving clini-
cians’ awareness of the clearcut differences in treatment
of wAIHA and CAD is of paramount importance and
would be a first step towards a more precise diagnosis
and therapy.

Countrywise immunohaematology reference labora-
tories are required for specialized tests like CA titration,
testing for drug-induced immune haemolytic anaemia,
Donath-Landsteiner test, etc.' It is difficult to have all
types of red cells for adsorption studies in local trans-
fusion laboratories; hence, efforts must be made to
establish reference laboratories through collaboration
between academia and governments. To avoid adverse
outcome of transfusions, these laboratories should
provide allo- and autoadsorption testing available for all
clinicians who treat AIHA, and extended phenotyping
should become the routine whenever time permits. It is
important to create countrywise AIHA registries, espe-
cially for patients requiring transfusion support, elderly
patients and those with significant co-morbidities. This
can also reduce the incidents of loss to follow-up.
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There is also a need for standardization of diagnosis
and treatment of AIHA in general in LMIC. The
limited access of the latest treatment protocols should
be addressed by disseminating educational materials
and online support. Participation in clinical trials
should be encouraged. Frequent clinical case reviews
could be effective in small groups by involving both
clinical haematologists and transfusion medicine spe-
cialists to overcome the diagnostic difficulties and the
underestimation of the number of AIHA cases in
LMIC. Clinical haematologists should have easy access
to consult with a transfusion medicine specialist before
administering transfusion or other treatment to ATHA
patients.

The limited availability and/or lack of reimburse-
ment of expensive drugs will not be easy to resolve and
will depend on political decisions, resources, and
agreements with the pharmaceutical companies. To
mitigate this unmet need to some extent, one might
consider moving splenectomy upwards in the thera-
peutic algorithm for wAIHA as it is a cheap and effi-
cacious treatment. However, the disadvantages and
precautions should still be observed."*

An international ATHA network should be estab-
lished to stimulate basic research, clinical studies, and
update guidelines by forming a joint platform of experts.
A European-American AIHA network of clinical hae-
matologists already exists, responsible for the published
international recommendations for diagnosis and
treatment of AIHA in adults.! Strengthening such a
network with transfusion specialists and paediatric
haematologists, including experts from LMIC, might
make it possible to better standardise ATHA manage-
ment across the world.

Contributors

The authors contributed to the manuscript on an equal basis. Both au-
thors collected data. SB drafted the first part of the manuscript and SSD
drafted the second part. Both authors read and approved the submitted
version.

Declaration of interests

The authors did not receive any funding or writing assistance for this
paper. Outside this work, SB has received consultancy and advisory
board honoraria from Annexon, BeiGene, Momenta, Sanofi, and Sobi;
lecture honoraria from BeiGene, Janssen-Cilag, Sanofi, and Sobi; and
royalties from Wolters Kluwer. SSD declares no conflicts of interest.

References

1  Jager U, Barcellini W, Broome CM, et al. Diagnosis and treatment
of autoimmune hemolytic anemia in adults: recommendations
from the first international consensus meeting. Blood Rev. 2020;41:
100648. https://doi.org/10.1016/j.blre.2019.100648:100648.

2 Sokol RJ, Hewitt S, Stamps BK. Autoimmune haemolysis: an 18-
year study of 865 cases referred to a regional transfusion centre.
Br Med J (Clin Res Ed). 1981;282:2023-2027.

3 Barcellini W, Fattizzo B, Zaninoni A, et al. Clinical heterogeneity
and predictors of outcome in primary autoimmune hemolytic
anemia: a GIMEMA study of 308 patients. Blood. 2014;124:
2930-2936.

4 Berentsen S, Barcellini W. Autoimmune hemolytic anemias. N Engl
J Med. 2021;385:1407-1419.


https://doi.org/10.1016/j.blre.2019.100648:100648
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref2
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref2
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref2
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref3
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref3
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref3
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref3
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref4
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref4
www.thelancet.com/digital-health

Viewpoint

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Murphy S, LoBuglio AF. Drug therapy of autoimmune hemolytic
anemia. Semin Hematol. 1976;13:323-334.

Roth A, Barcellini W, D’Sa S, et al. Sutimlimab in cold agglutinin
disease. N Engl | Med. 2021;384:1323-1334.

Berentsen S, Barcellini W, D’Sa S, Jilma B. Sutimlimab for
treatment of cold agglutinin disease: why, how and for whom?
Immunotherapy. 2022;14:1191-1204.

Das SS, Das S, Shastry S, Shenoy V, Mandal S, Datta SS. Real-world
data from India on clinical practices in the management of auto-
immune haemolytic anaemia: a survey-based cross-sectional
assessment. Transfus Clin Biol. 2023;30:137-142.

Barcellini W, Fattizzo B. How I treat warm autoimmune hemolytic
anemia. Blood. 2021;137:1283-1294.

Berentsen S. How 1 treat cold agglutinin disease.
2021;137:1295-1303.

Hansen DL, Moller S, Andersen K, Gaist D, Frederiksen H.
Increasing incidence and prevalence of acquired hemolytic anemias
in Denmark, 1980-2016. Clin Epidemiol. 2020;12:497-508.
Meulenbroek EM, de Haas M, Brouwer C, Folman C, Zeerleder SS,
Wouters D. Complement deposition in autoimmune hemolytic
anemia is a footprint for difficult-to-detect IgM autoantibodies.
Haematologica. 2015;100:1407-1414.

Janvier D, Sellami F, Missud F, et al. Severe autoimmune hemo-
lytic anemia caused by a warm IgA autoantibody directed against
the third loop of band 3 (RBC anion-exchange protein 1). Trans-
fusion. 2002;42:1547-1552.

Das SS, Mukherjee S, Chakrapani A, Bhattacharyya D. Clinical
perspectives, immunohematologic insights, and transfusion man-
agement in IgA-associated autoimmune hemolytic anemia.
Immunohematol. 2022;38:82-89.

Nagelkerke SQ, Bruggeman CW, den Haan JMM, et al. Red pulp
macrophages in the human spleen are a distinct cell population
with a unique expression of Fc-gamma receptors. Blood Adv.
2018;2:941-953.

Garratty G. The James Blundell Award Lecture 2007: do we really
understand immune red cell destruction? Transfus Med.
2008;18:321-334.

Berentsen S, Hill A, Hill QA, Tvedt THA, Michel M. Novel insights
into the treatment of complement-mediated hemolytic anemias.
Ther Adv Hematol. 2019;10:2040620719873321.

Fattizzo B, Michel M, Giannotta JA, et al. Evans syndrome in
adults: an observational multicenter study. Blood Adv. 2021;5:
5468-5478.

Michel M. Adult Evans’ syndrome. Hematol Oncol Clin North Am.
2022;36:381-392.

Datta SS, Reddy M, Basu S. Warm autoimmune hemolytic ane-
mia with mimicking anti-e specificity causing intravascular he-
molysis in a chronic ITP patient. Transfus Apher Sci. 2015;53:
205-207.

Yusuf HR, Hooper WC, Grosse SD, Parker CS, Boulet SL, Ortel TL.
Risk of venous thromboembolism occurrence among adults with
selected autoimmune diseases: a study among a U.S. cohort of
commercial insurance enrollees. Thromb Res. 2015;135:50-57.
Berentsen S, Fattizzo B, Barcellini W. The choice of new treatments
in autoimmune hemolytic anemia: how to pick from the basket?
Front Immunol. 2023;14:1180509.

Coombs RR, Mourant AE, Race RR. A new test for the detection of
weak and incomplete Rh agglutinins. Br | Exp Pathol. 1945;26:
255-266.

Barcellini W, Revelli N, Imperiali FG, et al. Comparison of tradi-
tional methods and mitogen-stimulated direct antiglobulin test for
detection of anti-red blood cell autoimmunity. Int | Hematol.
2010;91:762-769.

Barcellini W, Giannotta J, Fattizzo B. Autoimmune hemolytic
anemia in adults: primary risk factors and diagnostic procedures.
Expert Rev Hematol. 2020;13:585-597.

Birgens H, Frederiksen H, Hasselbalch HC, et al. A phase III
randomized trial comparing glucocorticoid monotherapy versus
glucocorticoid and rituximab in patients with autoimmune hae-
molytic anaemia. Br | Haematol. 2013;163:393-399.

Michel M, Terriou L, Roudot-Thoraval F, et al. A randomized and
double-blind controlled trial evaluating the safety and efficacy of
rituximab for warm auto-immune hemolytic anemia in adults (the
RATHA study). Am J Hematol. 2017;92:23-27.

Fadlallah ], Michel M, Crickx E, et al. Bortezomib and dexameth-
asone, an original approach for treating multi-refractory warm
autoimmune haemolytic anaemia. Br ] Haematol. 2019;187:
124-128.

Blood.

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

45

46

47

48

49

50

51

52

53

Kuter DJ, Rogers KA, Boxer MA, et al. Fostamatinib for the treat-
ment of warm antibody autoimmune hemolytic anemia: phase 2,
multicenter, open-label study. Am J Hematol. 2022;97(6):691-699.
Fattizzo B, Michel M, Zaninoni A, et al. Efficacy of recombinant
erythropoietin in autoimmune haemolytic anaemia: a multicentre
international study. Haematologica. 2020;106(2):622-625.

Randen U, Treen G, Tierens A, et al. Primary cold agglutinin-
associated lymphoproliferative disease: a B-cell lymphoma of the
bone marrow distinct from lymphoplasmacytic lymphoma. Hae-
matologica. 2014;99:497-504.

Berentsen S, Barcellini W, D’Sa S, et al. Cold agglutinin disease
revisited: a multinational, observational study of 232 patients.
Blood. 2020;136:480-488.

Berentsen S. New insights in the pathogenesis and therapy of cold
agglutinin-mediated autoimmune hemolytic anemia. Front Immu-
nol. 2020;11:590. https://doi.org/10.3389/fimmu.2020.00590.

Jaffe CJ, Atkinson JP, Frank MM. The role of complement in the
clearance of cold agglutinin-sensitized erythrocytes in man. J Clin
Invest. 1976;58:942-949.

Shi J, Rose EL, Singh A, et al. TNT003, an inhibitor of the serine
protease Cls, prevents complement activation induced by cold ag-
glutinins. Blood. 2014;123:4015-4022.

Broome CM, Cunningham JM, Mullins M, et al. Increased risk of
thrombotic events in cold agglutinin disease: a 10-year retrospective
analysis. Res Pract Thromb Haemost. 2020;4:628—635.

Berentsen S, Réth A, Randen U, Jilma B, Tjennfjord GE. Cold
agglutinin disease: current challenges and further prospects.
Hematol Res Rev. 2019;10:93-103.

Berentsen S, D’Sa S, Randen U, Malecka A, Vos JMI. Cold agglu-
tinin disease: improved understanding of pathogenesis helps
define targets for therapy. Hematology. 2022;3:574-594.

Berentsen S, Ulvestad E, Gjertsen BT, et al. Rituximab for primary
chronic cold agglutinin disease: a prospective study of 37 courses of
therapy in 27 patients. Blood. 2004;103:2925-2928.

Berentsen S, Randen U, Oksman M, et al. Bendamustine plus
rituximab for chronic cold agglutinin disease: results of a Nordic
prospective multicenter trial. Blood. 2017;130:537-541.

Jalink M, Berentsen S, Castillo J], et al. Effect of ibrutinib treatment
on hemolytic anemia and acrocyanosis in cold agglutinin disease/
cold agglutinin syndrome. Blood. 2021;138:2002-2005.

Datta SS, De D. Positive direct antiglobulin tests in cancer patients
on immune checkpoint inhibitors: a case series from India.
Transfus Clin Biol. 2023;30(3):341-344. https://doi.org/10.1016/].
tracli.2023.03.003.

Datta SS, Reddy M, Basu S, Krishnan S. Blood group discrepancy-
first sign of autoimmune hemolytic anemia after hematopoietic
stem cell transplantation in a child. Indian | Hematol Blood Trans-
fus. 2016;32:211-213.

Jacobs JW, Villalba CAF, Booth GS, Woo JS, Stephens LD,
Adkins BD. Clinical and epidemiological features of paroxysmal
cold hemoglobinuria: a systematic review. Blood Adv.
2023;7(11):2520-2527.

Lau-Braunhut SA, Stone H, Collins G, Berentsen S, Braun BS,
Zinter MS. Paroxysmal cold hemoglobinuria successfully treated
with complement inhibition. Blood Adv. 2019;3:3575-3578.
Abdel-Salam A, Bassiouni ST, Goher AM, Shafie ES. Autoimmune
hemolytic anemia in the pediatric age group: the Egyptian experi-
ence. Ann Hematol. 2023;102(7):1687-1694.

Barcellini W, Fattizzo B. Strategies to overcome the diagnostic
challenges of autoimmune hemolytic anemias. Expert Rev Hematol.
2023;16:515-524.

Dussadee K, Taka O, Thedsawad A, Wanachiwanawin W. Incidence
and risk factors of relapses in idiopathic autoimmune hemolytic
anemia. | Med Assoc Thai. 2010;93(Suppl 1):5165-S170.

Datta SS, Basu S, Basu D, Reddy M, Chatterji S. Positive direct
antiglobulin tests in cancer patients hospitalized with COVID-19: a
brief report from India. Transfus Clin Biol. 2022;29:253-256.
India. National medical commission: college and course search.
Available at: https://www.nmc.org.in/information-desk/college-
and-course-search/. Accessed March 31, 2023.

India. National board of examinations in medical sciences:
department of accreditation. Available at: https://accr.natboard.edu.
in/online_user/frontpage.php?v=4. Accessed March 31, 2023.

Kar S, Kumar CGD, Kar R, Basavarajegowda A. Autoimmune he-
molytic anemia in children: clinical profile and outcome. Indian |
Pediatr. 2023. https://doi.org/10.1007/s12098-022-04469-6.

Mo HY, Wei JCC, Chen XH, Chen HH. Increased risk of systemic
lupus erythematosus in patients with autoimmune haemolytic

www.thelancet.com Vol 23 April, 2024


http://refhub.elsevier.com/S2772-3682(23)00203-2/sref5
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref5
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref6
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref6
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref7
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref7
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref7
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref8
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref8
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref8
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref8
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref9
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref9
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref10
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref10
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref11
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref11
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref11
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref12
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref12
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref12
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref12
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref13
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref13
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref13
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref13
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref14
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref14
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref14
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref14
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref15
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref15
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref15
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref15
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref16
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref16
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref16
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref17
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref17
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref17
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref18
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref18
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref18
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref19
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref19
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref20
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref20
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref20
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref20
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref21
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref21
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref21
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref21
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref22
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref22
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref22
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref23
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref23
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref23
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref24
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref24
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref24
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref24
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref25
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref25
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref25
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref26
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref26
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref26
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref26
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref27
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref27
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref27
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref27
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref28
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref28
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref28
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref28
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref29
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref29
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref29
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref30
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref30
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref30
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref31
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref31
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref31
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref31
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref32
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref32
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref32
https://doi.org/10.3389/fimmu.2020.00590
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref34
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref34
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref34
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref35
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref35
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref35
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref36
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref36
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref36
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref37
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref37
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref37
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref38
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref38
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref38
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref39
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref39
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref39
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref40
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref40
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref40
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref41
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref41
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref41
https://doi.org/10.1016/j.tracli.2023.03.003
https://doi.org/10.1016/j.tracli.2023.03.003
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref43
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref43
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref43
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref43
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref44
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref44
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref44
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref44
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref45
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref45
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref45
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref46
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref46
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref46
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref47
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref47
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref47
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref48
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref48
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref48
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref49
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref49
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref49
https://www.nmc.org.in/information-desk/college-and-course-search/
https://www.nmc.org.in/information-desk/college-and-course-search/
https://accr.natboard.edu.in/online_user/frontpage.php?v=4
https://accr.natboard.edu.in/online_user/frontpage.php?v=4
https://doi.org/10.1007/s12098-022-04469-6
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref53
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref53
www.thelancet.com/digital-health

Viewpoint

54

55

56

57

58

59

60

anaemia: a nationwide population-based cohort study. Ann Rheum
Dis. 2021;80:403-404.

Chaudhary R, Das SS. Application of flow cytometry in transfusion
medicine: the sanjay gandhi post graduate institute of medical
sciences, India experience. Asian | Transfus Sci. 2022;16:159-166.

Nance SJ. Flow cytometry related to red cells. Transfus Sci.
1995;16:343-352.

Chen C, Wang L, Han B, Qin L, Ying B. Autoimmune hemolytic
anemia in hospitalized patients: 450 patients and their red blood
cell transfusions. Medicine (Baltimore). 2020;99:e18739.

Johnson ST, Puca KE. Evaluating patients with autoimmune he-
molytic anemia in the transfusion service and immunohematology
reference laboratory: pretransfusion testing challenges and best
transfusion-management strategies. Hematology Am Soc Hematol
Educ Program. 2022;2022:96-104.

Raos M, Lukic M, Pulanic D, Vodanovic M, Cepulic BG. The role of
serological and molecular testing in the diagnostics and transfusion
treatment of autoimmune haemolytic anaemia. Blood Transfus.
2022;20:319-328.

Durigon G, Sekine L, Franz JPM, Fogliatto LM, da Rocha Silla LM.
Aspects of laboratory characteristics, analysis of alloimmunization,
and searching for predictors related to survival in patients with
Autoimmune Hemolytic Anemia. Transfus Apher Sci. 2023;62:103741.
Baveja A, Mandal PK, Chattopadhyay A, Garg M, Shekhawat PS,
Dolai TK. Profile of autoimmune haemolytic anaemia: analysis of
10 years data from a hematology center in eastern India. Asian
Hematol Res J. 2021;4:33-43.

www.thelancet.com Vol 23 April, 2024

61

62

63

64

65

66

67

68

Ray GK, Mishra D, Jena RK, Mahapatra S, Palai S, Parida AA.
Clinical profile and severity of hemolysis in adult patients of pri-
mary autoimmune hemolytic anemia and their response to steroid:
a prospective cohort study from single institution. Indian | Hematol
Blood Transfus. 2021;37:119-125.

Giannotta JA, Fattizzo B, Cavallaro F, Barcellini W. Infectious
complications in autoimmune hemolytic anemia. | Clin Med.
2021;10:164.

Nakasone H, Kako S, Endo H, et al. Diabetes mellitus is associated
with high early-mortality and poor prognosis in patients with
autoimmune hemolytic anemia. Hematology. 2009;14:361-365.
Biswas A, Panigrahi R, Chandra PK, et al. Characterization of the
occult hepatitis B virus variants circulating among the blood
donors from eastern India. ScientificWorldJournal. 2013;2013:
212704.

Biswas A, Chandra PK, Datta S, et al. Frequency and distribution of
hepatitis B virus genotypes among eastern Indian voluntary blood
donors: association with precore and basal core promoter muta-
tions. Hepatol Res. 2009;39:53-59.

Audia S, Bach B, Samson M, et al. Venous thromboembolic events
during warm autoimmune hemolytic anemia. PLoS One. 2018;13:
€0207218.

Hill A, Hill QA. Autoimmune hemolytic anemia. Hematology Am
Soc Hematol Educ Program. 2018;2018:382-389.

Behzadifard M, Arianezhad A, Bandehzadeh A, Gholampour M.
Severe hemolysis with negative direct antiglobulin test: a case
report. Ann Med Surg (Lond). 2022;81:104444.


http://refhub.elsevier.com/S2772-3682(23)00203-2/sref53
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref53
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref54
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref54
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref54
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref55
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref55
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref56
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref56
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref56
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref57
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref57
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref57
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref57
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref57
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref58
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref58
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref58
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref58
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref59
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref59
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref59
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref59
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref60
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref60
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref60
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref60
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref61
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref61
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref61
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref61
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref61
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref62
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref62
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref62
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref63
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref63
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref63
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref64
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref64
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref64
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref64
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref65
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref65
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref65
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref65
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref66
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref66
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref66
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref67
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref67
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref68
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref68
http://refhub.elsevier.com/S2772-3682(23)00203-2/sref68
www.thelancet.com/digital-health

	Management of autoimmune haemolytic anaemia in low-to-middle income countries: current challenges and the way forward
	Introduction
	Types of AIHA and recommended management
	Warm-antibody AIHA
	Epidemiology and pathogenesis
	Diagnosis
	Treatment

	Cold agglutinin disease
	Definition, pathogenesis, and clinical features
	Diagnosis
	Treatment

	Other autoimmune haemolytic anaemias

	Current challenges and the way forward in low-to-middle income countries
	General challenges
	Diagnostic challenges
	Transfusion related challenges
	Treatment related challenges
	The way forward

	ContributorsThe authors contributed to the manuscript on an equal basis. Both authors collected data. SB drafted the first  ...
	Declaration of interests
	References


