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Abstract

Evans syndrome (ES) is a rare disorder in which the immune system produces antibodies that
accidentally destroy red blood cells and platelets. The diagnosis of ES is made by the simultaneous
presence of autoimmune hemolytic anemia and immune thrombocytopenia. However, the diagnosis
of ES associated with hematologic malignancies necessitates a comprehensive evaluation of clinical
course, clinical findings, and laboratory test results. Hematological malignancies are the most
significant underlying diseases factors impacting ES and the prognosis, but there is no established
standard therapy for autoimmune cytopenia associated with hematological malignancies. In ES
associated with hematologic malignancies, achieving remission of the underlying disease seems to
be the key to long-term remission.
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1. Introduction

Evans syndrome (ES) is a rare disorder in
which the immune system produces
antibodies that accidentally destroy red
blood cells (RBC) and platelets. It was first
reported by Robert S. Evans and colleagues
in 1951.1 ES leads to low levels of blood
cells (cytopenia). Hemolysis due to
autoimmune mechanisms is classified as
autoimmune hemolytic anemia (AIHA), and
thrombocytopenia  due  to  platelet
destruction by autoimmune mechanisms is
classified as immune thrombocytopenia
(ITP). ES is defined as the association of
AIHA along with ITP. Occasionally,
autoimmune destruction of these blood cells
occurs at the same time (simultaneously).
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ES is diagnosed by the simultaneous
presence of AIHA and ITP.

The symptoms and severity of ES vary
greatly, and it can cause severe, life-
threatening complications and can be fatal.
ES was originally recognized as occurring
with AIHA and ITP. However, the disorder
IS now recognized as a distinct condition
characterized by dysregulation of immune
system. ES is classified into primary or
secondary based on the presence of
underlying disease. The distinction between
primary and secondary ES is important as it
can influence treatment.

A study using Danish health data from
1977-2017 reported the epidemiological
features of 242 ES patients. The annual
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incidence and prevalence of ES in 2016
were  1.8/million  person-years  and
21.3/million persons, respectively. The
mean age of ES diagnosis was 58.5 years
[55.9-61.0, confidence interval (CI)]. Men
and women accounted for 48.8% and 51.2%
of cases, respectively. The cases were
Primary 72.7% and Secondary 27.3%.2
Another study reported the underlying the
primary associated with secondary ES as
being systemic lupus erythematosus,
primary  antiphospholipid  syndrome,
Sjogren’s syndrome, common variable
immunodeficiency, Immunoglobulin (Ig) A
deficiency, B-cell lymphoma, chronic
lymphocytic leukemia, T-cell lymphoma,
chronic myelomonocytic leukemia,
lymphoproliferative disorder, monoclonal
gammopathy of unknown significance,
hepatitis C, congenital asplenia, and
idiopathic CD4 lymphocytopenia.®

There is no standard treatment for ES.
However, treatment of ES usually consists
of immunosuppressive therapy, including
the corticosteroid. Secondary ES may
require treatment of the underlying disease
in addition to  immunosuppressive
treatment* ° As for the ES
Immunosuppressive treatment, at follow-up
of a median 4.8 years from the start of
treatment, 32% of patients were in
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remission and requiring no treatment, while
56% were in remission but still receiving
treatment with prednisone and
immunosuppressive agents. The remaining
12% of patients still had active disease.
Regarding prognosis, the median survival
time of patients with ES is 7.2 years. (10.9
years for primary ES and 1.7 years for
secondary ES).? Patients with ES have a
significantly increased risk of death due to
bleeding, hematological malignancies, and
other causes of death compared to the
general  population;  adjusted  sub-
distribution hazard ratios of 4.1, 23.9, and
1.7, respectively. Furthermore, in secondary
ES, hematological malignancies were the
most common cause of death.?

Thus, hematological malignancies is the
most significant underlying diseases factors
impacting ES and the prognosis. This
review presents an overview of ES, with a
primary focus on ES associated with
hematological malignancies in adults.

2. Pathophysiology of Evans syndrome

The pathophysiology of ES remains
relatively  unknown,  although  the
pathophysiology of AIHA and ITP is
comparatively well understood. Subtypes of
AIHA and ITP are summarized in Table 1.
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Summary of subtype of autoimmune hemolytic anemia

Associated
autoantibodies or Immunoglobin Optimum Antigen specificity of Type of Results of direct
tests subtype temperature autoantibodies hemolysis antiglobulin test
Warm autoimmune Direct antiglobulin 1gG and/or C3
hemolytic anemia test 19G 37°C not specific; panreactive extravascular positive
S Cold agglutinin specific for erythrocyte . .
Cold agglutinin disease IgM-« 4°C surface | antigen intravascular C3 positive
Paroxysmal cold Donato-Landsteiner specific for erythrocyte
hemoglobinuria antibodies IgG biphasic (x) surface P antigen intravascular C3 positive
() biphasic; the antibody-antigen reaction is low, C1 fixation occurs in normal central
body temperature
Immunoglobulin G; IgG, complement 3; C3
Summary of immune thrombocytopenia
Associated
autoantibodies or Immunoglobin Antibodies to be
tests subtype measured by PAIgG Platelet destruction
Immune
thrombocytopenia PAIgG [o]€] platelet-bound 1gG extravascular

PAIgG; Platelet associated 1gG
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2.1. Pathophysiology of autoimmune
hemolytic anemia

In AIHA, the CD4-positive T-helper (Th)
cell subsets; Thl, Th2, Thl7, and the
regulatory T cell (Treg) control the humoral
immune system and have a critical role in
losing self-tolerance.® Namely, in AIHA
patients, cytokines promote humoral
immunity, while Treg is reduced. To be
more specific, Th17 cells amplify the pro-
inflammatory and autoimmune response
through interleukin-17  (IL-17). Thl
promotes cell-mediated immunity through
secreting 1L-2, IL-12, interferon-y, and
tumor necrosis factor-p.  Th2 cells
promoting humoral responses thought
secreting IL-4, IL-5, IL-6, IL-10, and IL-
13.° However, Treg cells were found
reduced in AIHA patients; the mean
(standard  deviation)  percentage  of
circulating Tregs in peripheral blood was
significantly lower in AIHA patients
(4.63%) than in healthy controls (9.76%)
(P<.001).” Moreover, AIHA is classified
into three distinct subtypes according to the
autoantibodies involved; warm-AIHA, cold
agglutinin disease (CAD), and paroxysmal
cold hemoglobinuria (PCH).°
2.1.1. Pathophysiology of warm-
autoimmune hemolytic anemia
Warm-AIHA accounted for 60% of AIHA
patients.® The most frequent
immunoglobulin subtype of autoantibodies
against RBC is 1gG, which reacts optimally
at 37°C. Typically, the autoantibodies are
not specific; the autoantibodies are
polyclonal and react with all RBC (pan
reactive). The direct antiglobulin test (DAT)
detects  the  autoantibodies  and/or
complement fragments are on the RBC
surface. The hemolysis involved mainly
extravascular hemolysis through the
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antibody-dependent cell-mediated
cytotoxicity (ADCC) in the spleen and liver.
ADCC mediated by cytotoxic T cells and
natural Killer cells also contributes to
extravascular hemolysis.® °

2.1.2. Pathophysiology of cold agglutinin
disease

CAD accounted for 8% of AIHA patients.®
The autoantibodies associated with CAD
are termed cold agglutinins (CA). CA
agglutinates RBC optimally at 4°C and has
specificity for erythrocyte surface antigen I.
A previous study of 86 CAD patients
reported that 94% of them had a monoclonal
band in serum electrophoresis with an
immunofixation test. The immunoglobulin
subclass was IgM class in 90% of the
patients, and the light chain restriction was
Kk in 94% of the patients. Bone marrow
biopsy revealed a presence of non-Hodgkin
B-cell lymphoma in 76% of the patients.®
Regarding pathophysiology of CAD,
passing through the acral parts of the
circulation makes the blood cooled, which
results in CA binding to RBC and
agglutination of RBC. When the
temperature reaches 37°C in the body
circulation, CA detaches from RBC, and the
aggregated RBCs separate. The hemolysis
in CAD is entirely complement-dependent.
The antigen-lgM complex binds to
complement (C) 1q on the cell surface and
initiates the classical complement pathway.
However, the cells opsonized with C3b
undergo phagocytosis.!

2.1.3. Pathophysiology of paroxysmal
cold hemoglobinuria

Donato-Landsteiner antibodies are the
autoantibodies found in PCH. The
antibodies have specificity for erythrocyte
surface antigen P, and the optimal
temperature for the reaction is biphasic.
This means that the optimal temperature for
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the antibody-antigen reaction is low, and
subsequent C1 fixation occurs at normal
central body temperature. The classical and

terminal complement pathways are
activated, and hemolysis occurs
predominantly intravascular.!

2.2. Pathophysiology of immune

thrombocytopenia

The essence of the pathophysiology of ITP
Is an abnormal T-cell immune response. In
particular, follicular helper T cells play an
important role. Follicular helper T cells
stimulate the proliferation and
differentiation of auto-reactive B cells. As
explained in detail, platelets are opsonized
and  destroyed. @ Macrophages  and
phagocytes present a platelet-derived
antigen to T cells, resulting in activating
autoreactive T cells. Subsequently, auto-
reactive B cells differentiate into plasma
cells that produce anti-platelet antibodies.
However, this abnormal autoimmune
response is not counteracted due to the
decrease in Treg number and/or function in
the blood, the spleen, and the bone marrow.
Thus, the anti-platelet autoantibodies
facilitate  platelet  phagocytosis by
macrophages, essentially in the spleen. In
addition, CD8-positive T cells participate in
increasing platelet apoptosis. Besides this
peripheral platelet destruction, a decrease in
megakaryocyte maturation and in platelet
production due to autoimmune response
against megakaryocytes and inappropriate
levels of thrombopoietin exacerbates
thrombocytopenia.'?

3. Clinical presentation of Evans
syndrome
The clinical presentation of ES is a

combination of the clinical presentation of
AIHA and ITP. The clinical presentation of
AIHA includes pallor, fever, fatigue,
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jaundice,  hemoglobinuria.  Moreover,
splenomegaly is observed in 32% of cases.
Especially in CAD patients, cold-mediated
vasoocclusive ~ phenomena, including
acrocyanosis, can be observed in the fingers,
toes, nose, and ears. These symptoms are
observed in 91% of CAD.% 1% 13 As for the
clinical manifestations of ITP, the
symptoms are due to thrombocytopenia.
The most frequent manifestation was
purpura, which is observed in 64.80%,
followed by gingival bleeding in 20.27%,
epistaxis in 12.49%, hematuria in 6.21%,
melena in 6.10%, and intracerebral
hemorrhage (ICH) in 1.14%. 4

4. Laboratory Evans
syndrome

The laboratory findings of ES are a
combination of the laboratory findings of
AIHA and ITP. Laboratory findings of
AIHA include positive autoantibodies
(DAT, CA, and Donato-Landsteiner
antibodies), elevated unconjugated
hyperbilirubinemia, decreased hemoglobin
(Hb) level, elevated serum lactate
dehydrogenase (LDH), increased
reticulocytes, reduced haptoglobin, and
hemosiderinuria.® ° Peripheral blood
smears can reveal polychromasia indicates
reticulocytosis. Spherocytes are seen in
patients with moderate to severe hemolytic
anemia. RBC fragments, nucleated RBCs,
and occasionally erythrophagocytosis by
monocytes may be seen in severe cases.*® 16
17 Laboratory findings of ITP include
thrombocytopenia (peripheral blood platelet
count <100 x10°%L), which is usually not
accompanied by a drop in white blood cell
count and Hb level

findings of
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5. Diagnosis of Evans syndrome
The diagnosis of ES is made by the
simultaneous presence of AIHA and ITP.

5.1. Diagnosis of autoimmune hemolytic
anemia

The diagnosis of AIHA requires evidence of
hemolysis and serologic evidence of an
autoantibody to RBC.%°

5.2. Diagnosis of immune
thrombocytopenia

The diagnosis of ITP requires the exclusion
of other diseases that cause
thrombocytopenia and a presence of
thrombocytopenia (peripheral blood platelet
count 100 x 10%L), which is usually with
normal white blood cell count and Hb
level 18

6. Treatment of Evans syndrome

There is no standard treatment of ES. Data
for the management of ES are limited to
case reports and retrospective studies with
small numbers of patients. However, ES
patients are usually treated through
interventions to treat AIHA and/or ITP.
Secondary ES patients require not only
treatment for ES, but also treatment for the
underlying disease.* ® The treatment results
of 68 ES patients have been reported.®

* First line treatment; Corticosteroids
All 68 patients received at least one course
of  corticosteroids (prednisone  or
prednisolone) as first-line treatments. Sixty-
four patients (94%) were treated with
corticosteroids at a dose from 1 to 2 mg/kg
per day. The response rate to treatment for
hemolytic anemia is 83%. Half of the
responders had a complete response (CR),
the other half had a partial response (PR),
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whereas 11 patients (17%) were considered
as nonresponders. The response to treatment
for thrombocytopenia is 82% (CR in two-
thirds, PR in one-third of the cases). Thirty-
three patients (48%) were given intravenous
immunoglobulin  (IVIG), almost for the
management of thrombocytopenia, leading
to short-term PR or CR in only 20 (60%) of
the 33 cases.®

e Second line treatment; Rituximab
Eleven ES patients who received rituximab
were reported (among whom 5 had
previously undergone splenectomy). The
main indication for using rituximab was
chronic  severe and/or refractory
thrombocytopenia in 7 cases, severe or
relapsing hemolytic anemia in 3 cases, and
the need to corticosteroids long-term of in 1
hemolytic anemia and 1 thrombocytopenia.
The initial response rate to rituximab was
82% (5 CR and 4 PR). One patient with an
lymphoproliferative disease did not respond
to rituximab and achieved a CR after a
subsequent splenectomy. In addition, one
primary ES patient with severe hemolytic
anemia did not respond to rituximab. After
a mean follow-up of 12 months after the first
rituximab, 2 patients out of 9 initial
responders had a relapse.®

* Second line treatment; Splenectomy
Nineteen ES patients, including 11 primary
and 8 secondary ES patients who underwent
splenectomy, were reported. The main
reason for splenectomy was chronic severe
thrombocytopenia in 11 patients, persisting
AIHA in 6 patients, and ES in 2 patients.
Treatment response at 1 month later of
splenectomy was 78% (10 CR and 5 PR).
After a mean follow-up ranged 3.1 to 12.9
years after splenectomy, 5 of the initial
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responders had relapsed. One patient died of
sepsis on day 21 after the procedure, and
none of the patients had any documented
venous thrombosis after splenectomy.?

7. Evans syndrome associated with
hematological malignancies

ES  associated with  hematological
malignancies is very rare. ES associated
with chronic lymphocytic leukemia (CLL),
Hodgkin lymphoma (HL), and
angioimmunoblastic  T-cell  lymphoma
(AITL) bhave been reported relatively
frequently, and therefore their epidemiology,
clinical features, response to treatment, and
prognosis will be reviewed. On the other
hand, these are described for multiple
myeloma (MM) and other diseases reported
in case reports.

7.1. Chronic lymphocytic leukemia

e Overview

CLL is the most common leukemia of adults
in western countries and rare in Asian
countries. CLL is a neoplasm composed of
monomorphic small mature B cells with co-
expression CD5 and CD23. Clinically, CLL
presented with an increase in monoclonal B-
cell count, anemia, thrombocytopenia,
lymphadenopathy. The frequency of
hypogammaglobulinemia is about 30% at
diagnosis and increases over time to as
much as 60% among patients with advanced
disease. B-cell receptors of CLL cells
demonstrate highly selected
immunoglobulin heavy chain variable gene
usage.?® CLL can be accompanied by
autoimmune disorders.?! Moreover, CLL is
complicated by autoimmune cytopenia
(AIC), including AIHA, ITP, pure red cell
aplasia  (PRCA), and autoimmune
granulocytopenia (AIG).?
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* Epidemiology of autoimmune

cytopenia

A previous study  reported the
epidemiologic features of 70 CLL patients
with AIC. The incidence in CLL with AIC,
including ES, AIHA, and ITP, was 7.2% (70
out of 960 patients). Furthermore, 49 out of
70 patients had AIHA (42 patients were
DAT-positive and 7 patients were DAT-
negative), 20 out of 70 had ITP, and one
patient presented with ES. Thus, the
incidence of ES in CLL patients is 0.1%.
Moreover, that of AIHA and ITP are 5.1%
and 2.0%, respectively. As for the timing of
the AIC diagnosis, 27% of patients were
found at the time of diagnosis of CLL. in the
same way, 4.2% of patients before diagnosis
and 68% of patients during the course of the
disease.?

e Pathophysiology of  autoimmune
cytopenia
AIC is usually mediated by IgG

autoantibodies,?> however, CLL is often
accompanied by hypogammaglobulinemia.
Moreover, CLL clones may rarely secrete
auto-antibodies, but in IgM subclass and in
small amounts.?* It is considered that this is
because normal B cells are involved in the
production of autoreactive antibodies. This
is based on the observation that in healthy
individuals and CLL patients, the
percentage of harboring autoreactive
antibodies is the same.?® Furthermore, in
CLL patients with AIC, Treg cell count is
increased compared with age-matched
healthy volunteers, but the T-cells have an
abnormal function. To explain in detail,
patients with CLL had a significantly higher
absolute Treg cell count compared with age-
matched healthy volunteers (p =0.0006).
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Forethermore, the mean absolute Treg count
in the patients with AIC was significantly
higher than those patients with no AIC
(p<0.01).® However, CLL patients have
dysregulation of T-cell. The mechanism of
T-cell dysregulation includes chronic
immune activation with Th2 shift,
hyperreactivity, T-cell senescence with
propensity to undergo apoptosis, and down-
regulation of T-cell receptor signaling and
cytokine secretion.?” Moreover, in vitro
studies have shown that somatic
hypermutation plays an important role in
autoreactivity in CLL. In CLL, lg heavy-
chain variable—unmutated (IgV-unmutated)
B cells expressed highly polyreactive
antibodies, whereas most IgV-mutated B
cells did not.?® In addition, autoreactive
T/NK cytotoxic cells may interfere with
megakaryocyte maturation and erythroid
precursors, by releasing inhibitory
cytokines or with a direct cytotoxic effect.??

* Factors associated with autoimmune
cytopenia
The factors associated with AIC in CLL
patients have been reported. CLL patients
with autoimmune disorders, including AIC,
comparing those who without, had a
statistically significant higher percentage of
the presence of the atypical prolymphocytic
CLL cells, more than 1000 mg/dL of serum
IgG level, more than 20% of CD38 and/or
FMCT7 antigen expression, and more than
1900 ng/mL of beta-2 microglobulin.?
Moreover, CLL patients who have AIC
including AIHA and ITP have a statistically
significant higher percentage of patients
harboring positive DAT and splenomegaly
compared to those who do not have AIC.?°

* Diagnosis of autoimmune cytopenia
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Diagnosis of AIC with CLL should be made
with caution because CLL can present with
anemia and thrombocytopenia due to bone
marrow failure. In the presence of bone
marrow failure, there can be no increase in
reticulocyte count even in the presence of
AIHA. Moreover, an elevation of serum
LDH is observed both in hemolysis and in
tumor growth. In the previous study,? the
diagnosis criteria of AIHA and ITP
complicated CLL were as follows. The
diagnosis of AIHA in CLL was based on the
presence of an unexplained Hb level <10
g/dL or hematocrit < 30% and a positive
DAT for either IgG or C3 and the presence
of >1 indirect marker of hemolysis: high
reticulocyte count, low serum haptoglobin
levels, increased serum LDH or bilirubin
levels. For patients in whom DAT was
negative, the diagnosis of AIHA was made
if >2 of the indirect signs of hemolysis were
present. Regarding ITP, ITP was defined as
a sudden and unexplained fall in platelet
count to <100 x 10%L with >2 of the
following: evidence of normal bone marrow
function (normal or increased
megakaryocytes in bone marrow, or no
reticulocytopenia if bone marrow aspirate
was not available), no splenomegaly, no
chemotherapy within the last month.?3

* Treatment of autoimmune cytopenia

There is no standard therapy of CLL with
AIC. A previous study reported treatment
response of CLL with AIC including ES.*°
Regarding corticosteroid, the corticosteroid
treatment of all patients was started with
prednisolone at a dose of 1 mg/kg. All CLL
patients with ES responded to corticosteroid
treatment. Regarding chemotherapy, 2
patients treated by CHOP regimen
consisting of cyclophosphamide,
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doxorubicin, vincristine, and prednisone,
resulted in short-term efficacy. Six patients
underwent immunochemotherapy (R-COP
consisting of rituximab, cyclophosphamide,
vincristine, and prednisone, and R-CHOP
consisting of rituximab combined with
CHOP regimen). Among the six patients,
including 2 patients treated with R-COP and
4 patients treated with R-CHOP, remission
in 3 patients continued 9-24 months, and the
other 3 patients have also shown response to
treatment. However, the remission was
short-term, and the patients died in 4, 8, and
24 months after the treatment.®® A previous
study reported ibrutinib treatment among 29
CLL patients with a history of AIC,
including 5 ES patients prior to ibrutinib
start. Among 12 patients requiring AIC
therapy, there was no AIC worsened after
starting  ibrutinib. 8 patients had
discontinued or de-escalated AIC treatment.
Eleven patients developed to require AIC
treatment after a median of 59 days (range,
6-319) following the initiation of ibrutinib,
7 of the patients could continue ibrutinib
treatment.®! Regarding splenectomy 5 CLL
patients with ES underwent splenectomy.
All these patients required splenectomy
because of the development of
thrombocytopenia, warm-AlHA,
splenomegaly with an abdominal syndrome,
and resistance to corticosteroids and
chemotherapy. One patient developed acute
cardiovascular ~ failure  during  the
postoperative  period,  which  was
successfully cured. The long-term outcomes
of splenectomy; the median overall survival
(0S) was only 15 months.*°

* Prognosis of patients with autoimmune
cytopenia

A previous study has reported of prognosis

of CLL with AIC, including AIHA, ITP,

PRCA, and AIG. In the survival period from
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the time of diagnosis of CLL, patients with
AIC had better survival (median 12.4 years)
than patients without cytopenia (median 9.7
years). Moreover, in the survival period
from the time of diagnosis of cytopenia,
patients with AIC had a statistically
significantly better survival (median 9.1
years) than patients with cytopenia caused
by bone marrow failure (median 4.4 years).
Thus, among CLL patients, the presence of
AIC did not impact prognosis.?

Key messages

e The incidence of ES complicated with
CLL is 0.1%.

* The diagnosis of AIC associated with
CLL should be made with caution.

e There is no standard therapy of CLL
with AIC.

* Immunochemotherapy and ibrutinib
seem to result in long-term remission
among CLL patients with AIC.

e Among CLL patients, the presence of
AIC seems not to impact prognosis.

7.2. Hodgkin Lymphoma

e  Overview

HL are lymphoid neoplasms. They are
composed of large dysplastic mononuclear
and multinucleated cells surrounded by a
variable mixture of mature non-neoplastic
inflammatory cells. HL has two major
subtypes: nodular lymphocyte predominant
HL and classic HL. Epstein Barr virus
infection plays a significant role in the
pathogenesis in some subtypes. Clinical
features include lymphadenopathy,
mediastinal and splenic involvement. Bone
marrow involvement is less common (5%).
B symptom consists of fever, drenching
night sweats, and significant weight loss is
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present in 40% of patients.*

* Epidemiology of autoimmune cytopenia
The incidence of AIC (AIHA, ITP, and ES)
among HL patients is 2.5% (14 out of 563
patients). Moreover, the incidence of ES is
0.36% (2 out of 563 patients). The incidence
of AIHA and ITP is 1.1% (6 out of 563
patients). In patients with AIC, AIC was
present at the time of diagnosis of HL in
26% of patients but occurred during follow-
up after initial treatment in 74% of
patients.>*

e Characteristics  of

autoimmune cytopenia
Comparison of baseline characteristics
between HL patients with and without AIC
at presentation, patients with AIC were
significantly  older (p=0.01), higher
frequency of the mixed cellularity subtype
(p=0.002) and absence of peripheral
lymphadenopathies (p=0.04), and higher
frequency of patients with clinical stage 11l
and 1V (p=0.04) and a presence of bone
marrow involvement (p=0.02), as well as a
marginally higher frequency of B symptom
(p=0.08). Furthermore, HL patients with
AIC had a significantly higher erythrocyte
sedimentation rate (p=0.005), significantly
lower lymphocyte count (p=0.02), and
lower leukocyte count (p=0.07).%

patients  with

* Treatment of patients with autoimmune
cytopenia
Corticosteroids and IVIG were used in the
three patients with ITP since patients either
failed to respond or initially responded and
subsequently relapsed very rapidly.*®
Guidelines on the management of secondary
AIHA recommend that first line therapy for
AIHA associated with HL is anti-lymphoma
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therapy, and if the patient achieves complete
remission, treatment for AIHA should be
given.

* Prognosis of patients with autoimmune
cytopenia

HL patients with AIC had an increased
short-term (1-year) mortality compared to
HL patients without AIC (p<0.022). The 5-
year OS of HL patients with concurrent AIC
at diagnosis was inferior compared to HL
patients developing AIC during follow-up
(p=0.005) and to HL patients without AIC
(p<0.001).3*

Key messages

e Theincidence of ES is 0.36% among HL
patients.

e Treatment of AIC associated with HL
should be anti-HL treatment.

e HL patients with AIC seem to shorter
survival time compared to those without
AIC.

7.3. Angioimmunoblastic T cell lymphoma

* Disease overview

AITL accounts for 18.5% of peripheral T
cell lymphoma and more frequent in Europe,
followed by Asia and North America. AITL
is a neoplasm of mature T follicular helper
cells. T follicular helper cells release
various factors, including CXCL13, iL21,
iL10, TGF-beta, VEGF, angiopoietin, and
iL6. A complex network of interactions
takes place between the tumor cells and the
various cellular components of the reactive

microenvironment. The clinical
presentation of AITL follows as
lymphadenopathies, bone marrow

involvement, and skin rash and laboratory
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test abnormalities; anemia, positive direct
antiglobulin ~ test,  thrombocytopenia,
hypergammaglobulinemia, and
hypereosinophilia. AITL rarely present with
plasmacytosis.3®

e Initial characteristics of autoimmune
cytopenia
A previous study reported 28 AITL patients
with AIC. Forty-one AIC cases were
observed in 28 patients; 7 patients had ES,
21 presented AIHA including warm-AlHA
(16 patients) and CAD (5 patients), 12
patients with ITP, 7 patients with PRCA,
and 1 patient with AlG. Seventeen patients
(61%) had only 1 AIC, 7 patients had ES
and 4 patients had PRCA associated with
another AIC.¥’

e Epidemiology  of

autoimmune cytopenia
AITL can be associated with AIC, but the
incidence is precisely unknown. As for the
timing of the diagnosis of AIC, 82% (23 out
of 28 patients) were diagnosed
concomitantly with AITL. In 14% (4 out of
28 patients), AIC developed after AITL
diagnosis (median 14 months ranged 8-114
months), and 3% (1 out of 28 patient) was
diagnosed as ITP 3 years before AITL
relapse.®’

patients  with

* Characteristics  of
autoimmune cytopenia
The characteristics of patients with AIC
comparing those without AIC at diagnosis
of AITL were as follows higher percentage
of the presence of spleen and bone marrow
involvement (54% vs. 19% and 71% vs.
34%, respectively, p<0.001), the detection
of Epstein-Barr virus replication in the
plasma (89% vs. 39%, p<0.001), higher

patients  with
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gammaglobulin level (median 23 vs. 15 g/L,
p=0.002), a higher percentage of DAT
positivity rate (93% vs. 59%, <0.001), and a
higher percentage of a prognostic index for
peripheral T-cell lymphoma®> 2 (93% vs.
73%, p=0.026). ¥

e Treatment of autoimmune cytopenia
First-line treatments given for AIC included
corticosteroids (88%), chemotherapy for
AITL (71%), IVIG (27%) and/or other
therapies (12%, including cyclosporine,
splenectomy, rituximab, and romiplostim).
Chemotherapy regimens are used as first-
line treatment, mainly CHOP-based
regimens. All patients achieved a complete
response except for 2 ITP patients. Both had
low platelet count and bleeding despite
IVIG  but showed response to
chemotherapy.®” There is a case report of a
patient who maintained remission for 70
months after treatment with chidamide and
cyclosporine.®

* Relapse of autoimmune cytopenia
Among the 28 AIC patients, 10 patients
experienced AIC relapse, including 5 ITP, 4
AIHA, 3 PRCA patients, with a median time
to relapse of 4 months (range 1-18).
Moreover, all AIC relapses were associated
with AITL relapse.®’

* Relapse of angioimmunoblastic T cell
lymphoma

The number of patients with AITL relapse
did not differ between AITL patients with
AIC and those without AIC (64% vs. 66%).
Median OS was 77 and 33 months, and
median progression-free survival was 12
and 11 months in the AIC group and in the
control group, respectively.®’
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Key messages

* Chemotherapy seems to result in the
successful  management of AIC
complicated with AITL.

7.4. Multiple myeloma

* Disease overview

Most patients with MM have M protein and
clinical evidence of end-organ damage such
as hypercalcemia, renal insufficiency,
anemia, and bone lesions (CRAB).%°

e Case reports of multiple myeloma with
Evans syndrome
There have been case reports of ES
associated with MM.*146 All reported cases
had IgG subtype. A previous study
demonstrated that among AIHA patients
associated with MM, the subclass of the
antibody binding to RBC was fully linked
with that of M protein in all patients.*” This
observation suggests that M protein is
associated with AIHA associated with MM.
In the above-mentioned case reports, some

cases did not have an increase in
reticulocyte count. The presence of
increased indirect bilirubin and low

haptoglobin levels can be useful for the
diagnosis of AIHA associated with MM. It
should be noted that because MM can
complicate with TMA,*® 4% in diagnosis ES
associated with MM, TMA should be
considered as differential diagnosis.

Key messages

* All reported cases of ES associated with
MM have IgG subtype.

 ES associated with MM can present

without an increase in reticulocyte count.

* The presence of increased indirect
bilirubin and low haptoglobin levels can
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be useful in diagnosing AIHA
associated with MM.

7.5. Case reports of Evans syndrome
complicated by hematological
malignancies

e Splenic marginal zone lymphoma

A 60-year-old man presented with
lymphadenopathies, splenomegaly, and B
symptom. The patient was diagnosed with
splenic marginal zone lymphoma and eight
cycles of CHOP therapy, resulting in
remission. Four months after chemotherapy,
the patient experienced a relapse. The
patient was complicated with ES. In
addition, lupus anticoagulant, prolonged
partial thromboplastin time, antinuclear,
antineutrophil cytoplasmic, anticardiolipin,
antiplatelets, anti-HLA 1, and anti-EPCR
antibodies were also detected.
Chemotherapy consisting of fludarabine,
mitoxantrone, dexamethasone, and
rituximab was started. After one cycle of
this chemotherapy, all the autoimmune tests
became negative.>

* Lymphoplasmacytic lymphoma

A 77-year-old man presented with ES and
was diagnosed as having
lymphoplasmacytic lymphoma and
amyloidosis. The patient responded well to
high-dose steroids and IVIG. Subsequently,
dose-reduced  cyclophosphamide  was
administered. The patient developed
neutropenic fever, atrial fibrillation and
died.®!

* Hepatosplenic T-cell lymphoma

An unusual case of hepatosplenic T-cell
lymphoma was observed in a 61-year-old
man who presented with ES, fever, and
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hepatosplenomegaly. A spleen biopsy was
consistent with T-cell lymphoma. Initial
steroid treatment was efficacious in limiting
autoimmunity, but constitutional symptoms
did not subside. Chemotherapy was
successful in obtaining complete clinical
remission.>2

8. Conclusion

Diagnosis of ES associated with
hematological malignancies requires careful
attention. ES complicated with
hematological malignancies may not
present typical laboratory findings due to
bone marrow infiltration, resulting in
anemia, thrombocytopenia, and elevated
serum LDH, which is reflected in tumor
proliferation. Thus the diagnosis of ES
associated with hematologic malignancies
necessitates a comprehensive evaluation of
clinical course, clinical findings, and
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laboratory test results. Although the
treatment of ES has not been established due
to the rarity of the disease, it is usually
treated through interventions to treat AIHA
and/or ITP. Furthermore, there is no
established standard therapy for AIC
associated with hematological malignancies.
Among AIC associated with hematological
malignancies, only AIC treatment seems to
provide a temporary response but not long-
term remission. In ES associated with
hematologic ~ malignancies,  achieving
remission of the underlying disease seems to
be the key to long-term remission of ES. In
secondary ES associated with hematological
malignancies, treatment of the underlying
disease should be considered.

9. Acknowledgement
The author would like to thanks Mr. Andy
Crump for the English editing.

https://esmed.org/ MRA/mra/



https://esmed.org/MRA/mra/

Motoharu Shibusawa.

10. References

1. Evans RS, Takahashi K, Duane RT,
Payne R, Liu C. Primary thrombocytopenic
purpura and acquired hemolytic anemia;
evidence for a common etiology. AMA Arch
Intern Med. 1951;87(1):48-65.

2. Hansen DL, Mdller S, Andersen K,
Gaist D, Frederiksen H. Evans syndrome in
adults - incidence, prevalence, and survival
in a nationwide cohort. Am J Hematol.
2019;94(10):1081-90.

3. Michel M, Chanet V, Dechartres A,
Morin A-S, Piette J-C, Cirasino L, et al. The
spectrum of Evans syndrome in adults: new
insight into the disease based on the analysis
of 68 cases. Blood. 2009;114(15):3167-72.
4. Hill QA, Stamps R, Massey E,
Grainger JD, Provan D, Hill A. Guidelines
on the management of drug-induced
immune and secondary autoimmune,
haemolytic anaemia. British Journal of
Haematology. 2017;177(2):208-20.

5. Liebman HA, Stasi R. Secondary
immune thrombocytopenic purpura. Curr
Opin Hematol. 2007;14(5):557-73.

6. Kalffa TA. Warm antibody
autoimmune hemolytic anemia.
Hematology Am Soc Hematol Educ

Program. 2016;2016(1):690-7.

7. Ahmad E, Elgohary T, Ibrahim H.
Naturally occurring regulatory T cells and
interleukins 10 and 12 in the pathogenesis of
idiopathic warm autoimmune hemolytic
anemia. J Investig Allergol Clin Immunol.
2011;21(4):297-304.

8. Barcellini W, Fattizzo B, Zaninoni
A, Radice T, Nichele I, Di Bona E, et al.
Clinical heterogeneity and predictors of
outcome in primary autoimmune hemolytic
anemia: a GIMEMA study of 308 patients.
Blood. 2014;124(19):2930-6.

9. Barcellini W. New Insights in the
Pathogenesis of Autoimmune Hemolytic
Anemia.  Transfusion Medicine and
Hemotherapy. 2015;42(5):287-93.

Copyright 2021 KEI Journals. All Rights Reserved

Medical Research Archives vol 9 issue 9. September 2021 Page 15 of 18

10. Berentsen S, Ulvestad E, Langholm
R, Beiske K, Hjorth-Hansen H, Ghanima W,
et al. Primary chronic cold agglutinin
disease: a population based clinical study of
86 patients. Haematologica.
2006;91(4):460-6.

11. Berentsen S. Complement
Activation and Inhibition in Autoimmune
Hemolytic Anemia: Focus on Cold
Agglutinin  Disease. Semin  Hematol.
2018;55(3):141-9.

12. Audia S, Mahévas M, Samson M,
Godeau B, Bonnotte B. Pathogenesis of
immune thrombocytopenia. Autoimmun Rev.
2017;16(6):620-32.

13. Packman CH. Hemolytic anemia
resulting from immune injury. In: Kenneth
K, Marshall A L, Josef P, M M, Oliver W P,
Linda J B, et al, editors. Williams
Hematology. 9th: McGraw-Hill Education;
2016.

14, Hato T, Shimada N, Kurata Y,
Kuwana M, Fujimura K, Kashiwagi H, et al.
Risk factors for skin, mucosal, and organ
bleeding in adults with primary ITP: a
nationwide study in Japan. Blood Advances.
2020;4(8):1648-55.

15. Barcellini W, Fattizzo B. Clinical
Applications of Hemolytic Markers in the
Differential Diagnosis and Management of
Hemolytic  Anemia. Dis  Markers.
2015;2015:635670.

16. Lian X, Liu C, Hou X, Zhang W,
Hao J. Evans syndrome in a female with
erythrophagocytosis by monocytes in
peripheral blood smear. Int J Lab Hematol.
2020;42(4):e150-e1.

17. Yarali N, Arikoglu T, Oruc M, Isik
P, Tunc B. Erythrophagocytosis in cold
agglutinin disease. J Pediatr Hematol Oncol.
2011;33(5):398.

18. Rodeghiero F, Stasi R, Gernsheimer
T, Michel M, Provan D, Arnold DM, et al.
Standardization of terminology, definitions

https://esmed.org/ MRA/mra/



https://esmed.org/MRA/mra/

Motoharu Shibusawa.

and outcome criteria in  immune
thrombocytopenic purpura of adults and
children: report from an international
working group. Blood. 2009;113(11):2386-
93.

19. Barros MM, Blajchman MA, Bordin
JO. Warm autoimmune hemolytic anemia:
recent progress in understanding the
immunobiology and the treatment. Transfus
Med Rev. 2010;24(3):195-210.

20. Campo E, Ghia P, Montserrat E,
Harris NL, Muller-Hermelink HK, Stein H,
et al. Chronic lymphocytic leuaemia/small
lymphocytic lymphoma. In: H SS, Elias C,
Nancy LH, S JE, A PS, Harald S, et al.,
editors. WHO Classification of Tumours of
Haematopoietic and Lymphoid Tissues.
Revised 4th Edition. Lyon: International
Agency for Research on Cancer; 2017. p.
216-21.

21. Duek A, Shvidel L, Braester A,
Berrebi A. Clinical and immunologic
aspects of B chronic lymphocytic leukemia
associated with autoimmune disorders. Isr
Med Assoc J. 2006;8(12):828-31.

22.  Visco C, Barcellini W, Maura F,
Neri A, Cortelezzi A, Rodeghiero F.
Autoimmune  cytopenias in  chronic
lymphocytic leukemia. Am J Hematol.
2014;89(11):1055-62.

23. Moreno C, Hodgson K, Ferrer G,
Elena M, Filella X, Pereira A, et al.
Autoimmune  cytopenia in  chronic
lymphocytic leukemia: prevalence, clinical
associations, and prognostic significance.
Blood. 2010;116(23):4771-6.

24. Caligaris-Cappio  F.  B-chronic
lymphocytic leukemia: a malignancy of

anti-self B cells. Blood. 1996;87(7):2615-20.

25. Hamblin TJ, Oscier DG, Young BJ.
Autoimmunity in chronic lymphocytic
leukaemia. Journal of Clinical Pathology.
1986;39(7):713-6.

26. Lad DP, Varma S, Varma N,
Sachdeva MU, Bose P, Malhotra P.

Copyright 2021 KEI Journals. All Rights Reserved

Medical Research Archives vol 9 issue 9. September 2021 Page 16 of 18

Regulatory T-cells in B-cell chronic
lymphocytic leukemia: their role in disease
progression and autoimmune cytopenias.
Leuk Lymphoma. 2013;54(5):1012-9.

27.  Christopoulos P, Pfeifer D,
Bartholomé K, Follo M, Timmer J, Fisch P,
et al. Definition and characterization of the
systemic T-cell dysregulation in untreated
indolent B-cell lymphoma and very early
CLL. Blood. 2011;117(14):3836-46.

28. Hervé M, Xu K, Ng Y-S,
Wardemann H, Albesiano E, Messmer BT,
et al. Unmutated and mutated chronic
lymphocytic leukemias derive from self-
reactive B cell precursors despite expressing
different antibody reactivity. Journal of
Clinical Investigation. 2005;115(6):1636-
43.

29. Shvidel L, Tadmor T, Braester A,
Bairey O, Rahimi-Levene N, Herishanu Y,
et al. Pathogenesis, prevalence, and
prognostic significance of cytopenias in
chronic lymphocytic leukemia (CLL): a
retrospective comparative study of 213
patients from a national CLL database of
1,518 cases. Ann Hematol. 2013;92(5):661-
7.

30.  Yevstakhevych YL, Vyhovska YI,
Yevstakhevych 1Y, Vyhovska OY, Pelenyo
NV, Semerak MM, et al. Autoimmune
cytopenia in chronic lymphocytic leukemia:
diagnosis and treatment. Exp Oncol.
2020;42(4):318-23.

31. Hampel PJ, Larson MC, Kabat B,
Call TG, Ding W, Kenderian SS, et al.
Autoimmune cytopenias in patients with
chronic lymphocytic leukaemia treated with
ibrutinib in routine clinical practice at an
academic medical centre. Br J Haematol.
2018;183(3):421-7.

32.  Zent CS, Ding W, Schwager SM,
Reinalda MS, Hoyer JD, Jelinek DF, et al.
The prognostic significance of cytopenia in
chronic  lymphocytic  leukaemia/small
lymphocytic lymphoma. British Journal of

https://esmed.org/ MRA/mra/



https://esmed.org/MRA/mra/

Motoharu Shibusawa.

Haematology. 2008;141(5):615-21.

33. Stein H, Pileri SA, Weiss LM,
Poppema S, Gascoyne RD, Jaffe ES.
Hodgkin lymphomas: Introduction. In:
Steven HS, Elias C, Nancy LH, S JE, A PS,
Harald S, et al., editors. WHO Classification
of Tumours of Haematopoietic and
Lymphoid Tissues. Revised 4th Edition.
Lyon: International Agency for Research on
Cancer; 2017. p. 424-30.

34. Pinczés LI, Szab6 R, Miltényi Z,
Illés A. The impact of autoimmune
cytopenias on the clinical course and
survival of Hodgkin lymphoma. Int J
Hematol. 2021;113(2):175-82.

35. Dimou M, Angelopoulou MK,
Pangalis GA, Georgiou G, Kalpadakis C,
Pappi V, et al. Autoimmune hemolytic
anemia and autoimmune thrombocytopenia
at diagnosis and during follow-up of
Hodgkin lymphoma. Leuk Lymphoma.
2012;53(8):1481-7.

36. Dogan A, Gaulard P, Jaffe ES,
Mdller-Hermelik ~ HK, Leval Ld.
Angioimmunoblastic T-cell lymphoma and
other nodal lymphomas of T follicular
helper cell origin. In: H SS, Elias C, Nancy
LH, S JE, A PS, Harald S, et al., editors.
WHO Classification of Tumours of
Haematopoietic and Lymphoid Tissues.
Revised 4th Edition. Lyon: International
Agency for Research on Cancer; 2017. p.
407-10.

37.  Crickx E, Poullot E, Moulis G,
Goulabchand R, Fieschi C, Galicier L, et al.
Clinical ~ spectrum,  evolution, and
management of autoimmune cytopenias
associated with angioimmunoblastic T-cell

lymphoma. Eur J Haematol.
2019;103(1):35-42.
38.  Gallamini A. Peripheral T-cell

lymphoma unspecified (PTCL-U): a new
prognostic model from a retrospective
multicentric ~ clinical ~ study.  Blood.
2004;103(7):2474-9.

Copyright 2021 KEI Journals. All Rights Reserved

Medical Research Archives vol 9 issue 9. September 2021 Page 17 of 18

39. Zhu F, Li Q, Pan H, Xiao Y, Liu T,
Liu X, et al. Successful Treatment of
Chidamide and  Cyclosporine  for
Refractory/Relapsed Angioimmunoblastic
T Cell Lymphoma With Evans Syndrome:
A Case Report With Long-Term Follow-Up.
Front Oncol. 2020;10:1725.

40. McKenna RW, Kyle RA, Kuehl
WM, Harris NL, Coupland RW, Fend F.
Plasma cell neoplasms. In: Steven HS, Elias
C, Nancy LH, S JE, A PS, Harald S, et al.,
editors. WHO Classification of Tumours of
Haematopoietic and Lymphoid Tissues.
Revised 4th Edition. Lyon: International
Agency for Research on Cancer; 2017. p.
241-58.

41. Khan MS, Kasmani R, Khan G,
Changal K, Singh H. A Case of Multiple
Myeloma Presenting with Gastrointestinal
Bleeding and Evans Syndrome. Cureus.
2019;11(10):e59609.

42. Karapetians A, Bajaj T, Valdes A,
Heidari A. A Rare Case of Multiple
Myeloma Presenting as Evan's Syndrome. J
Investig Med High Impact Case Rep.
2019;7:2324709619852760.

43. Bechir A, Haifa R, Nesrine BS,
Emna B, Senda M, Asma A, et al. Multiple
myeloma associated with an Evan's
syndrome. Pan Afr Med J. 2016;25:127.
44, Al-Ammari M, Adam S.
Concomitant multiple myeloma, gastric
adenocarcinoma and Evan's syndrome in a
patient presenting with anaemia. BMJ Case
Rep. 2016;2016.

45.  Chihara D, Sakamoto T, Arimoto-
Miyamoto K, Kishimoto W, Takeoka T,
Tsuji M, et al. Refractory Evans syndrome
after autologous stem cell transplantation
for multiple myeloma: management with a
second transplantation. Intern  Med.
2010;49(7):683-7.

46. Yonekura S, Nagao T, Arimori S,
Miyaji M, Ogoshi K, Tsutsumi Y. Evans'
syndrome  associated  with  gastric

https://esmed.org/ MRA/mra/



https://esmed.org/MRA/mra/

Motoharu Shibusawa.

plasmacytoma: case report and a review of
the literature. Jpn J Med. 1990;29(5):512-5.
47. Kashyap R, Singh A, Kumar P.
Prevalence of autoimmune hemolytic
anemia in multiple myeloma: A prospective
study. Asia Pac J Clin Oncol.
2016;12(2):e319-22.

48. Xiao X, Zhong HY, Zhang GS,
Deng MY. Thrombotic thrombocytopenic
purpura as initial and major presentation of
multiple myeloma. J Thromb Thrombolysis.
2013;36(4):422-3.

49.  Alpay N, Uzun S, Bahat G, Yavuz S,
Erten N, Tascioglu C. Thrombotic
thrombocytopenic purpura associated with
multiple myeloma. Blood Coagulation &
Fibrinolysis. 2008;19(5):439-41.

50.  Garcia-Mufioz R, Rodriguez-Otero

Copyright 2021 KEI Journals. All Rights Reserved

Medical Research Archives vol 9 issue 9. September 2021 Page 18 of 18

P, Pegenaute C, Merino J, Jakes-Okampo J,
Llorente L, et al. Splenic marginal zone
lymphoma  with  Evans'  syndrome,
autoimmunity, and peripheral gamma/delta
T cells. Ann Hematol. 2009;88(2):177-8.
51. Ustun C, Savage N, Manaloor E,
Kunavarapu C, lJillella A. Amyloidosis,
Evans syndrome and management options
of lymphoplasmacytic lymphoma. Amyloid.
2009;16(1):42-6.

52. Motta G, Vianello F, Menin C, De
Nicolo A, Agata S, Altavilla G, et al.
Hepatosplenic gammadelta T-cell
lymphoma presenting with immune-
mediated thrombocytopenia and hemolytic
anemia (Evans' syndrome). Am J Hematol.
2002;69(4):272-6.

https://esmed.org/ MRA/mra/



https://esmed.org/MRA/mra/

