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Abstract: Evans syndrome (ES) is a rare and chronic autoimmune disease characterized by 

autoimmune hemolytic anemia and immune thrombocytopenic purpura with a positive direct 

anti-human globulin test. It is classified as primary and secondary, with the frequency in patients 

with autoimmune hemolytic anemia being 37%–73%. It predominates in children, mainly due 

to primary immunodeficiencies or autoimmune lymphoproliferative syndrome. ES during 

pregnancy is associated with high fetal morbidity, including severe hemolysis and intracranial 

bleeding with neurological sequelae and death. The clinical presentation can include fatigue, 

pallor, jaundice and mucosal bleeding, with remissions and exacerbations during the person’s 

lifetime, and acute manifestations as catastrophic bleeding and massive hemolysis. Recent 

molecular theories explaining the physiopathology of ES include deficiencies of CTLA-4, 

LRBA, TPP2 and a decreased CD4/CD8 ratio. As in other autoimmune cytopenias, there is no 

established evidence-based treatment and steroids are the first-line therapy, with intravenous 

immunoglobulin administered as a life-saving resource in cases of severe immune thrombocy-

topenic purpura manifestations. Second-line treatment for refractory ES includes rituximab, 

mofetil mycophenolate, cyclosporine, vincristine, azathioprine, sirolimus and thrombopoietin 

receptor agonists. In cases unresponsive to immunosuppressive agents, hematopoietic stem cell 

transplantation has been successful, although it is necessary to consider its potential serious 

adverse effects. In conclusion, ES is a disease with a heterogeneous course that remains chal-

lenging to patients and physicians, with prospective clinical trials needed to explore potential 

targeted therapy to achieve an improved long-term response or even a cure.

Keywords: Evans syndrome, autoimmune cytopenias, low-dose rituximab, IVIG, systemic 

lupus erythematosus, HSCT, sirolimus, mofetil mycophenolate, HSCT

Introduction
Evans syndrome (ES) is an uncommon autoimmune disease that was defined by Robert 

Evans in 1951 when he studied the relationship between autoimmune hemolytic anemia 

(AIHA) and immune thrombocytopenic purpura (ITP). He described the first diagno-

sis criteria of ES, including the presence of anemia, reticulocytosis, increased blood 

bilirubin and fecal urobilinogen, no family history of hemolytic diseases, evidence 

of antibodies against erythrocytes at 37°C, hemolysis of transfused erythrocytes, the 

presence of purpura, prolonged bleeding time, bone marrow aspiration with normal or 

increased number of megakaryocytes and the absence of exogenous toxic agents or a 

baseline disease. Evans divided five groups of patients and demonstrated the presence 

of a serum agglutinating factor in patients with ITP1 based on previously reported 
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observations in guinea pigs and rabbits.2 Some authors modi-

fied the definition of Evans as a destruction of at least two 

hematological blood lineages, as observed in patients with 

neutropenia, hemolytic anemia and thrombocytopenia.3,4 

Importantly, AIHA is a complex syndrome with a warm, cold, 

mixed and biphasic thermal behavior of antibodies, but only 

warm ones characterize ES.

The typical course of ES is characterized by an hetero-

geneous chronic disease with clinical variability at onset, 

spontaneous remissions and exacerbations.1,5,6 Its worldwide 

frequency is unknown; however, research of ES in AIHA is 

available in some cohorts that report an incidence of about 

37%–73% in this setting.6,7 A higher rate in female gender 

has been reported in 60%–70% of ES patients.5,8–10

Diagnosis
First, an exhaustive clinical history must be taken to deter-

mine the risk factors for developing ES, such as infections, 

malignancies, autoimmune diseases, recent vaccinations, 

drugs or a family history of immune disorders,11 comple-

mented with a thorough physical examination focused on 

signs of anemia or thrombocytopenia. It is important to 

mention that primary ES is a diagnosis of exclusion and 

secondary ES must be searched for to determine a baseline 

disease because treatment and responses considerably differ 

between primary and secondary ES.

Characterization of laboratory features requires a com-

plete blood count and direct examination of peripheral blood; 

anemia, thrombocytopenia, reticulocytosis, poikilocytosis, 

mainly due to the presence of spherocytes,5,9 increased indi-

rect bilirubin and lactate dehydrogenase and a positive direct 

anti-human globulin test (DAT) test confirming ongoing 

immune hemolysis12 are to be expected. The main laboratory 

characteristics are summarized in Figure 1.

Additional studies can include the detection of antibodies 

against platelets (PA-IgG), documented in 35% of individu-

Figure 1 Diagnostic approach for evans syndrome.
Abbreviations: aCL, anticardiolipin; ALPS, autoimmune lymphoproliferative syndrome; ANA, antinuclear antibodies; anti-CCP, anti-cyclic citrullinated peptide; anti-
LC1, anti-liver cytosol antibody; anti-MCv, anti-mutated citrullinated vimetin; anti-Sm, anti-Smith antibody; APS, antiphospholipid syndrome; CviD, common variable 
immunodeficiency; LA, lupus anticoagulant; LKM-1, liver kidney microsomal type 1 antibodies; PA-IgG, platelet-associated IgG; RA, rheumatoid arthritis; SLE, systemic lupus 
erythematosus; SMA, smooth muscle antibody; TSi, thyroid stimulating immunoglobulin; veGF, vascular endothelial growth factor.
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als, mostly type anti-IIb-IIIa.9 Anti-granulocyte antibodies 

can be detected in some patients, but a lack of these antibodies 

does not exclude neutrophil involvement. Other antibodies 

must be considered to identify main autoimmune diseases 

associated with ES. The diagnostic work up is shown in 

Figure 1.

Clinical features
Clinical features are associated with anemia and throm-

bocytopenia including pallor, weakness, fatigue, jaundice, 

petechiae, ecchymosis, gingivorrhagia and epistaxis.5,8,10 

Due to the prolonged immunosuppressive therapy and/or 

the associated underlying immune deficit, there is a risk of 

66.6% of patients developing respiratory tract infections.8

Differential diagnosis of ES
There are some diseases with similar characteristics to ES. 

Main differential diagnoses are as follows: hemolytic uremic 

syndrome, characterized by microangiopathic hemolytic 

anemia, thrombocytopenia, leukocytosis, negative DAT 

test, clinically manifested as diarrhea, vomiting, fever, pal-

lor, acute renal failure in children predominantly secondary 

to infections with Escherichia coli, Shigella dysenteriae or 

Streptococcus pneumoniae;13 thrombotic thrombocytopenic 

purpura, a disease associated with a functional deficit of 

ADAMTS 13 presenting as microangiopathic hemolytic 

anemia, thrombocytopenia, fever and neurological or kidney 

impairment;14 Kasabach–Merritt syndrome, a rare disease 

predominant in early infancy with a high mortality rate of 

about 30% characterized by microangiopathic hemolytic 

anemia, thrombocytopenia, low fibrinogen levels, increment 

of D-dimer and giant hemangioma;15,16 and paroxysmal 

nocturnal hemoglobinuria, a chronic life-threatening disease 

with hemolytic anemia, pancytopenia and thrombosis of vital 

organs, mainly in adults. These pathologies must be excluded 

because treatment is considerably different in each.

Pathophysiology
Several authors have proposed different disease pathways, 

summarized by the presence of immune dysregulation with 

antibodies against erythrocytes, platelets and/or granulo-

cytes17 and decreased CD4:CD8 ratio. Mechanisms cur-

rently proposed for explaining ES are shown in Table 1; the 

pathophysiology of ES remains unknown. In the following 

section, immunologic alterations observed in this syndrome 

are exposed in the larger context of autoimmunity and other 

relevant data are theoretically extrapolated to the disease.

Deficiency of CTLA-4 (CD152) and 
LRBA
CTLA-4 or CD152 is an inhibitory transmembrane receptor 

at the surface of regulatory T-cells that bind with a high affin-

ity to CD80/CD86 molecules in antigen-presenting cells with 

subsequent endocytosis and downregulation contributing to 

immune homeostasis. This deficiency has been related to 

ES;18 on the other hand, LRBA is an intracellular protein that 

binds to CTLA-4 cytoplasmic fraction in regulatory T-cells 

following its endocytosis, avoiding its degradation. CTLA-4 

deficiency as a cause of alteration in T-cell homeostasis has 

been documented in an animal model.19 Recently, a gene 

mutation in LRBA and CTLA-4 proteins has been related to 

patients with ES;8 also, this immune dysregulation has been 

found in recurrent severe opportunistic infections in humans 

and fatal lymphoproliferative disease in mice.8,20

Deficit of TPP2
A recent clinical trial revealed that tripeptidyl peptidase 2 

(TPP2) is a molecule with an important role in aging, immu-

Table 1 Principal mechanisms proposed to explain the pathogenesis of evans syndrome

Studies Design Population Patients Mechanism

Besnard et 
al, 20188

Retrospective 
cohort

Children 
with eS

18 CTLA-4, LRBA, KRAS, STAT3 gain-of-function mutations are 
associated with eS secondary to a loss of T-cell homeostasis.

Stepensky 
et al, 201521

Clinical trial Children 
with eS

2 TPP2 is an essential molecule for cell survival under stress; deficiency 
is associated with higher levels of autoantibodies, ABCs, perforins 
and MHC i, with a consequent immunosenescence; there is an 
increased risk for viral infections and development of autoimmunity.

Karakantza 
et al, 200023

Short report Children 
with eS

1 Increased levels of Th1 cytokines, especially INF-γ, explains the 
presence of autoreactive B-cells against platelets and erythrocytes, 
confirmed by the lower levels of IFN-γ after splenectomy.

Abbreviations: ABCs, age-associated B cells; eS, evans syndrome; iNF, interferon; MHC i, major histocompatibility complex i; CTLA-4, cytotoxic T-lymphocyte antigen 4; 
LRBA, lipopolysaccharide responsive beige-like anchor protein; TTP2, tripeptidyl peptidase 2.
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nosenescence, autoimmunity and tumorigenesis. Its defi-

ciency is associated with ES.21 Serological analysis shows that 

the deficit of TPP2 is related to the presence of anti-nucleolar, 

anti-cytoplasmic, anti-nuclear antibodies and an increased 

level of age-associated B cells (ABCs), CD11c+, with a higher 

expression of major complex histocompatibility I molecules. 

This may indicate the presence of antigens on their surface, 

explaining the association between ABCs and autoimmune 

diseases.21 ABCs are usually present in the elderly and have 

been demonstrated in patients with autoimmune diseases 

including systemic lupus erythematosus (SLE), rheumatoid 

arthritis or scleroderma and systemic sclerosis.22 Further 

studies are needed to clearly understand the specific role of 

these cells in ES and autoimmune disease pathophysiology.

Decreased CD4/CD8 ratio
Abnormalities of immune regulation have been demon-

strated in ES patients with a decreased level of T helper 

and increased T cytotoxic cells with a low CD4:CD8 ratio 

compared with healthy controls. Excessive production of T 

cytotoxic lymphocytes or a diminished activity of T helper 

cells could avoid the production of immunoglobulins (Ig) M 

and G, as observed in common variable immunodeficiency 

(CVID) patients.17 It has been recently shown in vitro that 

after CD8+ T-cell activation, there are increased levels of 

interferon gamma with a subsequent stimulation of autoreac-

tive B-cells against erythrocytes and platelets.23 It could be 

that this increased activity of T-CD8+ cells favors deficiency 

of CTLA-4, which regulates inflammatory cytokine produc-

tion.20 These mechanisms could plausibly cause a disruption 

of T-cell homeostasis with an elevated concentration of inter-

feron gamma and subsequent activation of B-cells against 

erythrocytes and platelets.

Classification
Classification of ES includes primary/idiopathic, with this 

being an exclusion diagnosis with no underlying condition, 

and secondary in the presence of a baseline disease. It has 

been demonstrated that secondary disease responds better 

than primary ES.24 Multiple miscellaneous causes of second-

ary ES have been documented.25–52

Secondary eS
Autoimmune lymphoproliferative syndrome
Previously named Canale–Smith syndrome,53 autoimmune 

lymphoproliferative syndrome (ALPS) is a disorder charac-

terized by a Fas gene mutation with an alteration in T-cell 

apoptoic pathways causing lymphoproliferation manifested 

as hepatomegaly, splenomegaly, lymphadenopathies, an 

increased risk of Hodgkin lymphoma and immune cytope-

nia, mainly AIHA and ITP, with the presence of antibodies 

against erythrocytes and platelets,54 features similar to those 

observed in autoimmune multilineage cytopenia.10 Diagnostic 

criteria for ALPS were established in 1999 by the National 

Institutes of Health and require two necessary criteria, such 

as the presence of chronic lymphoproliferation, increased 

levels of double-negative T-cells and one primary accessory 

criterion with a deficit of apoptosis in vitro or genetic muta-

tion in FAS, FASL and/or CASP 10.55 Some authors suggest 

ruling out this diagnosis in all pediatric patients with AIHA 

and ES.54 Others consider ALPS as a cause of secondary 

ES, as reported in a center with a higher frequency of con-

comitant ALPS and ES in 47%–50% of patients, confirmed 

by the presence of elevated double-negative T-cells.56,57 It 

is important to diagnose ALPS before starting treatment, 

since it is not recommended to administer rituximab to these 

patients except in specific severe unresponsive cases because 

of an association with developing hypogammaglobulinemia, 

which has been reported. CVID has also been considered as 

a cause of secondary ES.38,40 A recent study documented the 

increased expression of Fas in patients with ES and CVID.41 

Interestingly, an association between ALPS and ES has been 

documented only in children.56,57

Systemic lupus erythematosus
Several studies have demonstrated the relationship between 

SLE and ES;9,10,58 prevalence of secondary ES in SLE has been 

reported in 1.7%–2.7% of cases.24,59 Hemorrhagic manifesta-

tions are frequently observed in this group, including petechiae, 

ecchymosis, epistaxis, gingivorraghia, gastrointestinal bleeding 

and hematuria.5,59 Spontaneous splenic rupture as an initial 

manifestation of ES has been documented,60 confirming the 

heterogeneous course of the disease. Steroids are the suggested 

first line of therapy.61 In refractory cases, rituximab at standard 

doses has proven effective with a reduction in PA-IgG, DAT 

strength,62 decreased antinuclear antibodies (ANA) titer, and 

anti-CD19, -CD21, -B3, -TNF-α,63 1–6 months after treat-

ment.62,63 Autologous hematopoietic stem cell transplant in a 

refractory case with SLE, antiphospholipid syndrome and ES 

led to clinical remission, negative ANA and DAT tests, plau-

sibly explained by a graft vs immunity effect.64 Interestingly, 

secondary ES has a longer remission than the primary disease.24

Autoimmune hepatitis
The relationship between ES and autoimmune hepatitis has 

been reported by few centers, with main clinical features 
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including pallor, fatigue and splenomegaly.65 Diagnosis for 

autoimmune hepatitis and ES is confirmed by the presence 

of elevated hepatic enzymes, ANA, anti-smooth muscle anti-

body, DAT, PA-IgG and a confirmatory biopsy with rosette 

formation.66 Initial treatment with prednisolone and rituximab 

is recommended to prevent refractoriness as observed with 

some immunosuppressants such as azathioprine, mycophe-

nolate mofetil (MMF) and intravenous immunoglobulin 

(IVIG). Improvement in cytopenias and normalization of 

hepatic enzymes have been observed, mainly with rituximab, 

in a year of follow-up.65,67–69

Chronic lymphocytic leukemia
CLL is a worldwide common cause of hematologic cancer 

in the elderly.70 It is frequently associated with autoimmune 

cytopenias.70,71 The frequency of ES in CLL is 2.9%.72 A diag-

nosis of secondary ES in CLL requires the presence of AIHA 

and ITP at onset or within 1 month of the baseline disease. 

Determination of genetic mutations is necessary to establish 

prognosis in CLL. A 13q14 deletion is the most common chro-

mosomic alteration and is associated with a good prognosis;73 

however, poor prognostic factors are predominant in patients 

with ES and CLL, such as a 17p13 deletion, presence of ZAP-

70 and a mutation of TP53,72 explaining the lower survival rate 

in these cases, compared to patients with only CLL.

eS during childhood
The incidence of ES in children is unknown due to a lack of 

published studies, with the few available consisting of case 

reports or retrospective cohorts.6,12,59,74–76 From the largest 

cohorts of autoimmune cytopenias, it can be concluded that 

ES is more frequent during childhood; in a study, 11 (4.1%) 

of 179 children had ES6 vs 6 (0.78%) of 766 adults.77 It is 

important to note that autoimmune cytopenias in children are 

frequently associated with primary immunodeficiencies and 

in this group, they should always be ruled out.78

A referral center of autoimmune cytopenias in France 

has been operating since 2004, and children with ITP, 

AIHA and ES have been prospectively evaluated in the 

OBS’CEREVANCE cohort.7,79 A report from this prospec-

tive cohort included 156 children from 26 different centers; 

median age was 5.4 years (0.2–17.2) with a male:female 

ratio of 1.44. Sixty-nine percent of children required more 

than one line of treatment, including rituximab, azathioprine, 

splenectomy, cyclosporine and MMF.80

A large multicenter retrospective study in 21 hospitals 

included 42 children with a median age of 7.7 years. These 

patients received 1–12 modalities of treatment, mostly 

 steroids plus IVIG, whereas others underwent splenectomy 

and/or received cyclosporine, vincristine, danazol, azathio-

prine, cyclophosphamide and plasmapheresis, with no opti-

mal response. Twenty-four (58%) patients had complications 

– 12 hemorrhagic and 12 suffered severe infections, mainly 

sepsis, pneumonia, meningitis, abscess and osteomyelitis.3

In pediatric ES cases lack of response or relapse can 

be severe, even after splenectomy or the use of multiple 

immunosuppressive agents. In addition, no large clinical 

trials assessing outcomes for different treatment strategies 

and long-term responses in children have been published.

eS during pregnancy
ES during pregnancy is not frequent and usually the diagnosis 

is established previously; main differential diagnoses in this 

circumstance are HELLP syndrome, thrombotic thrombo-

cytopenic purpura and uremic hemolytic syndrome. There 

is a passive immune transfer of maternal IgG antibodies via 

placenta to the fetal circulation, which explains the transient 

thrombocytopenia or hemolytic anemia previously reported 

in newborns or fetus of women with autoimmune cytopenia.81 

In general, pregnant women with ES have a good outcome if 

appropriate treatment is administered opportunely; however, 

there is an increased risk of developing abruptio placentae 

and postpartum hemorrhage. Fetuses usually have a bad 

prognosis associated with high-risk complications occurring 

such as severe hemolytic anemia or hemorrhages secondary 

to significant thrombocytopenia, mainly intracranial bleeding 

with intra-extrauterine death or neurological impairments. 

Hematological therapy is challenging because of drugs’ tera-

togenic effects; treatment of choice is steroids plus IVIG. Its 

action mechanisms include a decreased level of antibodies 

crossing the placenta82 and of maternal IgG antibodies by 

downregulation, with a reduction of these in fetal circula-

tion.83 Last treatment options are azathioprine or splenectomy, 

exclusively in refractory third trimester cases.84

Treatment
There are no clinical trials available for ES treatment and 

indications for starting therapy have not been established by 

evidence-based studies. Few retrospective reports and small 

cohorts have documented responses which are summarized 

in Table 2.

It is reasonable to treat patients with clinically significant 

decreased platelet and hemoglobin levels; nevertheless, as 

observed in ITP, the decision to start therapy in non-symp-

tomatic patients varies in each case depending on physician 

experience.11
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The main objective consists of achieving a long-term 

complete response. There is no therapeutic regimen estab-

lished. Steroids with and without IVIG are recommended as 

front-line therapy.11,12,85 Red blood cell/platelet transfusion is 

indicated only in severe symptomatic patients due to the risk 

of exacerbations.11

First-line treatments
Steroids
It is postulated that steroids inhibit the ability of macro-

phages for clearing platelets and erythrocytes.86 Prednisolone 

or prednisone at 1–2 mg/kg/day11,12 must be administrated in 

all cases, and in patients with severe clinical manifestations, 

an initial dose of 4–6 mg/kg/day within the first 72 hours 

is recommended. The initial response rate documented for 

patients who receive steroids at 1–2 mg/kg/day is about 

82%–83%.9 A regimen including a prednisolone megadose 

of 30 mg/kg/day for 3 days, then 20 mg/kg/day for 4 days, 

followed by progressive tapering to 10, 5, 2, 1 mg/kg/

week has been administered and most patients have shown 

complete response.6,11,75 Three weeks after starting treat-

ment patients need a re-evaluation; if complete response is 

achieved, slow tapering within 6 months is necessary to avoid 

adverse effects. In patients with a partial response, the initial 

Table 2 Second-line therapeutic options for patients with evans syndrome

Drug Dose Route of 
administration

Results

Rituximab N/A9 N/A CR: 5; PR: 4; NR: 2
375 mg/m2/week/4 doses98 N/A Remission: 1/1
375 mg/m2/week/3–4 doses74 N/A Remission: 13
375 mg/m2/week/4 doses99 N/A Good response
375 mg/m2/week/4 doses100 N/A Remission: 1/1
375 mg/m2//week/4 doses101 iv Remission: 1/1
375 mg/m2/week/4 doses102 iv Good response: 1/1
375 mg/m2/week/4 doses34 iv NR: 1
375 mg/m2/day/8 doses103 N/A NR: 1
375 mg/m2/week/3 doses96 iv Response: 5/5
375 mg/m2/week/4 doses104 iv Remission: 1/1
375 mg/m2/week97 iv Patient 1: NR to AiHA, but CR for iTP; 

Patient 2: NR; Patient 3: CR for AIHA, 
NR for iTP; Patient 4: NR to AiHA

375 mg/m2/3 weeks/5 doses105 iv Good response: 1/1
375 mg/m2/week106 iv Remission: 1/1
375 mg/m2/week/6 weeks157 iv Remission: 2/2
375 mg/m2/week/4 weeks69 iv Response: 1/1

Alemtuzumab 10 mg/day/10 days134 iv Response: 2; transient response: 1
Mycophenolate mofetil 650 mg/m2/b.d.108 N/A Response: 14

50 mg/kg/day111 N/A Complete remission: 1/1
50 mg/kg/day110 N/A Sustained remission: 1/1
500 mg/day, then 1–3 g/day158 N/A Response: 10, one with eS
500 mg/day/b.d., then 1 g/day/b.d.107 N/A Response: 4

Cyclosporine N/A114 N/A Relapse
6 mg/kg/day115 N/A Response: 1/1
N/A119 N/A CR: 16/18
10 mg/kg/day/8 months116 N/A Remission: 1/1
5 mg/kg/day/b.d. for 6 days, then 3 mg/kg/day118 N/A PR: 1/1
5–6 mg/kg/day divided b.d.120 Oral Response: 5
10 mg/kg/day, alternative days117 N/A Response

Cyclophosphamide 1,000 mg129 iv CR: 6/8
50 mg/kg/day/4 days159 N/A Remission: 1, NR: 1
500 mg/m2/4 weeks130 N/A PR: 1/1

Abbreviations: AiHA, autoimmune hemolytic anemia; b.d., twice daily; CR, complete response; eS, evans syndrome; iTP, immune thrombocytopenic purpura; iv, 
intravenous; N/A, not available; NR, no response; PR, partial response.
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dose of prednisolone must continue for two more consecutive 

weeks.11 If no response is achieved, it is mandatory to start 

second-line therapy.12 A loss of response is mainly associated 

with tapering the steroid dose or viral infections.6 IVIG may 

be added if ITP is prevalent.87 In cases where thrombocyto-

penia predominates, the presence of hepatomegaly has been 

related to a good response.88

intravenous immunoglobulin
Concentrated IgG from human plasma donors acts by block-

ing the FCγ receptor on the macrophages,89 which remains 

a controversial therapy. In some centers, it is recommended 

as a first-line treatment together with steroids, and in oth-

ers as a complementary drug in severe thrombocytopenic 

patients. A Canadian guideline recommends IVIG only in 

patients with predominance of ITP symptoms; in cases where 

AIHA symptoms are more conspicuous, other treatments 

are preferred.90 IVIG was first indicated in 1950 for primary 

immune deficiencies, but it is currently an important therapy 

for autoimmune and hematologic diseases such as acquired 

hemophilia, acquired hypogammaglobulinemia, acquired 

von Willebrand disease, aplastic anemia, AIHA, autoim-

mune neutropenia and ES.90 This is an important life-saving 

resource in uncontrolled patients;11 the most common dose 

administered is 0.4 g/kg/day for 4 days and 5 g/kg in the case 

of predominance of AIHA.91 Before using this therapeutic 

modality, it is important to consider its expense which is 

about 4,000 Canadian dollars per dose.90 A high risk of pre-

senting adverse effects including fever, headache, fatigue, 

nausea, palpitations and myalgias occurs in 20%–30% of 

patients.92,93 Severe complications have been documented, 

consisting mainly of acute kidney injury, arterial and venous 

thromboembolic events, aseptic meningitis, hemolytic ane-

mia and infections.94

Second-line treatment
Rituximab
Rituximab is a chimeric anti-CD20 targeted drug that has 

been increasingly used as the second-line treatment in steroid-

refractory or relapsing ES. It has an immunosuppressive 

effect with B-cell depletion in peripheral blood after one 

infusion.95

A pediatric multicentric prospective study analyzed the 

efficacy of rituximab at 375 mg/m2 in 15 patients with refrac-

tory AIHA. All patients previously received two or more 

courses of immunosuppressive agents (steroids, azathioprine, 

IVIG, cyclosporine and azathioprine) and 5/15 had ES; of 

these 5 patients, 3 responded with an increment in platelet 

levels from 27 to 140×109/L, 2 months after starting ritux-

imab.96 Another multicenter cohort retrospectively evaluated 

68 adults with ES; eleven received rituximab at the standard 

dose with an initial response of 82% after a mean of 12 

months, and two of the eleven patients relapsed.9

A retrospective research investigated the use of rituximab 

at the standard dose plus prednisone in 17 refractory children 

with ES. An overall response of 76% was achieved; the main 

side effects during rituximab administration were vomiting, 

facial edema and rash, and at 1–2 weeks after infusion, tran-

sient neutropenia and pneumonia developed in one patient.74 

This suggested that adding rituximab to steroids can be effec-

tive in refractory cases, mainly as a second-line treatment, 

and emphasized the fact that repeated doses are efficient in 

relapsing patients. The effects of rituximab in 14 patients 

with immune cytopenias including 4 ES cases were reported. 

No patient had a concomitant response in both AIHA and 

ITP, suggesting that rituximab can be effective only in some 

patients with refractory ES.97 There are ten case reports of 

single patients treated with rituximab, eight adults and two 

children; nine of these ten patients achieved remission.34,98–106 

These studies suggest that rituximab is a good option in 

refractory patients, and that repeated courses are necessary 

to achieve long-term responses. We have previously reported 

the outcome of six patients with ES treated at our institution, 

four women and two men with an age range of 10–42 years. 

Three received steroids as the first-line treatment and low 

doses of rituximab, 100 mg/week/4 weeks, as the second-line 

treatment with a good clinical response; after second relapse, 

however, two patients required splenectomy.10

Mycophenolate mofetil
The 2-morpholinoethyl ester of mycophenolic acid is a 

selective, competitive immunosuppressant prodrug that 

reduces lymphocyte proliferation by inhibition of inosine 

monophosphate dehydrogenase.107 Some authors have 

shown its efficacy in autoimmune cytopenias.12,107 A recent 

retrospective multicenter study evaluated the use of MMF 

in 40 and 16 children with ITP and ES, respectively. Most 

patients previously received one to three lines of treatment; 

13/16 cases achieved a complete response and only 1 patient 

had nausea as a secondary effect.108 The excellent response in 

that study encourages further clinical trials as it proved that 

MMF is safe and effective for ES, confirming its administra-

tion as a second–third line therapy.11,109 Effectiveness of MMF 

has been associated with a sustained complete remission as 

observed in two children; the first case was refractory to ste-

roids and IVIG110 and the second to steroids, IVIG, rituximab, 
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vincristine and cyclophosphamide.111 Both patients received 

MMF at 50 mg/kg/day, while the second patient also received 

cyclosporine A.

The use of MMF has been related to a higher risk of 

developing lymphoma. Nevertheless, in a prospective study 

of 200 patients, main adverse effects were epigastric pain and 

headache, with no manifestations suggestive of lymphoma.112 

A dose of 600 mg/m2 of MMF twice a day followed by an 

evaluation 3 months after the initial treatment is recom-

mended because of the risk of relapse and scarce information 

on the long-term adverse effects.109 These results suggest that 

MMF can be a useful and safe second-line treatment for ES 

patients refractory to steroids or IVIG.

Cyclosporine
Cyclosporine has been used in small series of patients with ES 

since 1994. It is an immunosuppressive drug whose mechanism 

of action is that it inhibits the activation of T-cells.113 A total 

of 28 patients have been treated with this modality in differ-

ent studies.114–120 Most were refractory to steroids, IVIG or 

another immunosuppressant. A response was observed in 26/28 

refractory patients; thus, cyclosporine can achieve an excellent 

response in these circumstances. Nevertheless, it is important 

to carefully select patients considered for this drug in cases 

with no response to less-toxic drugs. If administered, continu-

ous monitoring of serum concentrations of cyclosporine is 

mandatory due to the severe adverse effects associated with 

its administration, including malignancy and nephrotoxicity, 

which have been observed after administration of low doses 

of cyclosporine (6 mg/kg/day) after 20 years of treatment.115

Splenectomy
Splenectomy was the only option in refractory relapsing 

patients before the introduction of rituximab, being classi-

cally considered as a second-line treatment in patients with 

autoimmune cytopenias, achieving a response of 60%–75% 

in AIHA and ITP,101 while in ES, the responses are docu-

mented to be considerably heterogeneous, between 0% and 

66%.3,6,121,122

Recently, splenectomy has been replaced by rituximab 

due to the risks of the surgical procedure. It is important 

to mention that in children <6 years of age, it is not a rec-

ommended option because of a higher risk of septicemia/

meningitis with S. pneumoniae, Neisseria meningitidis or 

Haemophilus influenzae with both classic and laparoscopic 

techniques.11,12,123 Also, splenectomy is contraindicated in 

patients with ALPS due to an elevated risk of sepsis and 

recurrent multilineage cytopenias.124

Reported complications after splenectomy in patients 

with hematologic diseases include bleeding, infections and 

thromboembolic events.125 Recently, a case report with fatal 

pulmonary embolism as a consequence of splenectomy in 

a patient with ES was published.126 Laparoscopic splenec-

tomy is an option that could avoid some secondary adverse 

effects, as observed in five patients with ES who underwent 

laparoscopic splenectomy. Two cases achieved normaliza-

tion of the platelet count at a mean of 18 months and did not 

require additional treatment. One patient had a good initial 

response, but required additional medical treatment after 18 

months, and two cases did not respond.121

Third-line treatments
Cyclophosphamide
Cyclophosphamide is a powerful alkylating agent with anti-

mitotic and immunomodulatory effects, is used in cancer 

and autoimmune diseases.127 It is able to suppress an ongo-

ing immune response. Although few centers have analyzed 

the use of cyclophosphamide in ES, a slow but progressive 

response has been described.128 In a report, 48 patients with 

autoimmune cytopenias associated with CLL were evaluated. 

Eight had ES and were treated concomitantly with rituximab, 

dexamethasone and cyclophosphamide, achieving an overall 

response of 75%. The duration of response of CLL patients 

was shorter in cases of ES compared to AIHA or pure red cell 

aplasia.129 In another center, cyclophosphamide was admin-

istered in a refractory child at a dose of 500 mg/m2 intrave-

nously (IV), achieving a good response with improvement 

of hemoglobin and platelet levels.130 It is known that the use 

of this drug is associated with a higher frequency of adverse 

effects, including infections and secondary malignancies.128 

Current results suggest that cyclophosphamide can induce 

remission in ES patients and it could be administered as a 

third–fourth-line option in refractory cases.

Alemtuzumab
A humanized monoclonal antibody against CD52 has 

recently been tested for AIHA and ITP and was found to 

show a good response.131,132 This antibody exerts its action 

through depleting lymphocytes; recently, we studied this 

therapeutic option in refractory ITP and AIHA at 10 mg on 

days 1 and 3 administered subcutaneously in combination 

with subcutaneous rituximab at 100 mg/week/month, and the 

response was 100%.133 A prospective cohort of 21 patients 

with autoimmune cytopenias received alemtuzumab IV at 20 

mg/day for 10 days; 3 patients had ES, 2 responded, whereas 

the third had a transient response. The first patient achieved 
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a response within 1 week, but relapsed at 3 months and 

received cyclosporine and a second course of alemtuzumab. 

The second patient responded 3 days after administration of 

treatment, but relapsed at 3 months and received a second 

course of alemtuzumab; however, this patient died due to a 

cerebral hemorrhage. The last patient achieved a transient 

response and died because of lung cancer.134

Thrombopoietin-receptor agonists
Second generation of thrombopoietin receptor agonists, 

romiplostim and eltrombopag, had a potential effect stimulat-

ing thrombopoiesis as observed in ITP,135 and recently in ES, 

as documented in a patient refractory to steroids, splenec-

tomy, IVIG and rituximab who received eltrombopag, romip-

lostim plus steroids with a duration of remission of 40 days at 

the last follow-up, suggesting that the combination of drugs 

is effective in decreasing platelet destruction and increasing 

the proliferation and maturation of megakaryocytic cells, as 

observed with steroids and thrombopoietin receptor agonists, 

respectively; this could be a highly effective double-targeted 

therapeutic approach.136 Another center reported a patient 

refractory to rituximab who received romiplostim at 1–2 µg/

kg/week/4 doses and after splenectomy was performed, with 

a remission duration of 153 days since the first romiplostim 

administration.137

Hematopoietic stem cell transplantation
Scarce reports have documented the use of stem cell trans-

plantation in ES. The main benefit of allogeneic HSCT is that 

it currently constitutes the only curative treatment option for 

ES by resetting the immune system;138 thus, this therapy could 

be a valuable alternative for patients with multiple relapses, 

with severe complications affecting their quality of life and/or 

if a lack of response to immunosuppressive drugs exists.

Allogeneic HSCT
In 1997 the first case report of a child with ES treated with ten 

different therapeutic immunosuppressive lines without a good 

response was published. The patient suffered severe bleeding 

(intracranial, gastrointestinal) and considerable neurological 

impairment. Due to his unresponsive disease, an allogeneic 

cord blood transplant was performed with a conditioning 

regimen of 225 cGy daily for 6 days plus IV cyclophospha-

mide, 60 mg/kg for 2 days. This patient achieved remission; 

nevertheless, at day 286 posttransplant, the patient developed 

streptococcal pharyngitis and, subsequently, liver failure, 

coma and died.139 An adult with refractory ES treated with 

multiple interventions received an allogeneic HSCT with a 

conditioning regimen of cyclophosphamide, 200 mg/kg plus 

anti-thymocyte globulin at 90 mg/kg. Three months after 

transplant, antibodies against erythrocytes and platelets were 

negative with 100% chimerization. He maintained complete 

remission for the 30 months of follow-up.140

Autologous HSCT
A prospective non-randomized study analyzed the use of 

cyclophosphamide at 50 mg/kg/day with autologous depleted 

peripheral blood stem cells for ITP in five cases with ES. 

They received 6–14 lines of treatment prior to transplant. 

Three achieved complete response and two did not respond. 

All cases presented bacteremia and one died after developing 

multiple myeloma.141

In another case, a female adult received an autologous 

HSCT. She suffered SLE plus antiphospholipid syndrome 

and suddenly developed florid ES. The conditioning regimen 

was cyclophosphamide at 50 mg/kg/day, anti-T lymphocyte 

globulin 10 mg/kg/day and 6-methylprednisone 1 g/day. The 

patient achieved a good response with normal blood counts.64

A child with refractory ES received a double autologous 

stem cell transplant and achieved a short-term response. On 

relapse, unrelated umbilical cord blood transplantation was 

performed with a conditioning regimen of busulfan, thiotepa, 

etoposide and antithymocyte globulin. After cord blood 

transplant, the patient achieved a good response.142

The largest retrospective study of autoimmune cytopenias 

treated with HSCT included 36 patients, wherein 7 had ES. 

Five received an allogeneic HSCT and one achieved remis-

sion, two died and two were not evaluated. This suggests 

that auto-HSCT can be an alternative in severe autoimmune 

cytopenias.143

Graft vs host disease has an important effect in eliminat-

ing auto-antibodies against platelets and erythrocytes, with 

a higher rate and prolonged remission in secondary cases of 

ES. The high risk of morbidity has restricted the use of HSCT 

for treating ES and other autoimmune diseases. Thus, results 

suggest that it is important to start therapy with medical treat-

ments. If there is no response or the patient has a chronically 

relapsing course and if a human leukocyte antigen-identical 

sibling donor is available, allogeneic HSCT is preferred. 

In older patients with significant comorbidities who lack a 

human leukocyte antigen-identical donor, autologous HSCT 

could be performed.144

eS secondary to solid organ or HSCT
Solid organ and bone marrow transplantation has been asso-

ciated to the development of ES in some centers.145–151 The 
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main mechanism behind this association is still unknown; 

immunosuppression secondary to chemotherapy of main-

tenance regimen could be implicated to an immune dys-

regulation of T-cells.145 In 19 infants with genetic diseases, a 

mismatched cord blood transplantation was performed with 

a conditioning regimen of busulfan, cyclophosphamide and 

antithymocyte globulin; 10 cases developed chronic graft vs 

host disease with autoimmune cytopenias and 3 had ES.146 

A child with recurrent Hodgkin lymphoma underwent an 

autologous blood stem cell transplantation, after 15 months 

the patient developed ES refractory to steroids and IVIG; 

cyclosporine A was effective in this case.147 A female patient 

with recurrent Hodgkin disease treated with an autologous 

bone marrow transplant with a conditioning regimen of 

cyclophosphamide, etoposide and carmustine developed 

ES.148 A patient with non-Hodgkin lymphoma with multiple 

relapses received a peripheral blood stem cell transplant 

with a conditioning regimen of etoposide, carboplatin and 

cyclophosphamide; 49 days after transplantation the patient 

developed ES, non-Hodgkin lymphoma relapsed and died.149 

Also, development of refractory ES in a patient with multiple 

myeloma treated with an autologous stem cell transplantation 

has been documented.150

Additional potential supporting 
interventions
Anecdotic reports suggest that immunological benefits can be 

gained in patients with autoimmune diseases including SLE 

and rheumatoid arthritis from simple measures, including oral 

honey drink and Nigella sativa oil152 or powder as nutritional 

support measures. It is reported that wet cupping therapy (Al-

Hijamah) can clear patients’ blood from autoantibodies, inflam-

matory mediators and immunological noxious substances.153,154

Perspectives in ES
New treatment approaches for patients suffering from ES 

should led to long-lasting remissions, less-severe relapses 

and an increased opportunity for cure. These scenarios will 

be possible as knowledge of the molecular landscape in 

this intriguing disease deepens, thus allowing the design 

of sophisticated biological therapy and/or improved HSCT 

strategies for severe cases, particularly in children.

A Phase II active clinical trial (Identifier: NTC00392951)155 

recently evaluated sirolimus at 3 mg/m2 and then at 2.5 mg/

m2 depending on its serum levels in refractory autoim-

mune cytopenias including ES. A total of 30 patients were 

evaluated, including 8 with ES. There were three complete 

responses, three partial responses and two patients with no 

response. Main objectives were to document toxicities of 

sirolimus, including mucositis, elevation of triglycerides 

and cholesterol and to assess the efficacy of this approach 

in patients with refractory ES.156

Conclusion
ES is a rare disease with a heterogeneous course character-

ized by multiple relapses during lifetime, despite multimodal 

treatment. A combination of genetic and epigenetic factors 

appears to be involved in its pathogenesis, and the knowledge 

of its precise etiology will help to design specific targeted 

therapies with less-severe adverse effects, significantly 

improving patients quality of life. Results with currently 

available therapeutic modalities are unsatisfactory and the 

disease runs a chronic relapsing course, eventually compli-

cated by catastrophic clinical events that can lead to death. 

Prospective studies and clinical trials derived from knowledge 

on its pathophysiology are needed to improve the long-term 

response and even cure individuals suffering ES.
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