S

ELS

Since January 2020 Elsevier has created a COVID-19 resource centre with
free information in English and Mandarin on the novel coronavirus COVID-
19. The COVID-19 resource centre is hosted on Elsevier Connect, the

company's public news and information website.

Elsevier hereby grants permission to make all its COVID-19-related
research that is available on the COVID-19 resource centre - including this
research content - immediately available in PubMed Central and other
publicly funded repositories, such as the WHO COVID database with rights
for unrestricted research re-use and analyses in any form or by any means
with acknowledgement of the original source. These permissions are
granted for free by Elsevier for as long as the COVID-19 resource centre

remains active.



Transfusion and Apheresis Science 61 (2022) 103339

=

Contents lists available at ScienceDirect

ransfusiol
andSApheresis

Transfusion and Apheresis Science

journal homepage: www.elsevier.com/locate/transci

FI. SEVIER

Check for

COVID-19-associated Evans syndrome: A case report and review of e
the literature

Atakan Turgutkaya *, Ali Zahit Bolaman, Irfan Yavasoglu

Adnan Menderes University Hematology Department, Aytepe Mevki, Efeler, PC: 09010, Aydin, Turkey

ARTICLE INFO ABSTRACT

Keywords:

Autoimmune hemolytic anemia
Coronavirus disease

Direct antiglobulin test
Immune thrombocytopenia
Intravenous immunoglobulin

Evans syndrome is a rare condition characterized by simultaneous or sequential development of autoimmune
hemolytic anemia and immune thrombocytopenia (and/or immune neutropenia). Coronavirus disease 2019
(COVID-19) may cause various hematologic conditions, such as coagulation abnormalities (e.g., bleeding or
thrombosis) or cell count alterations (e.g., lymphopenia and neutrophilia). COVID-19 may also induce Evans
syndrome via immune mechanisms. Here, we describe the case of a patient developing Evans syndrome shortly
after COVID-19 infection. Inmune thrombocytopenia and warm-type autoimmune hemolytic anemia developed
simultaneously, and intravenous immunoglobulin and methylprednisolone were initially administered. Addi-
tionally, we intend to review all COVID-19-induced Evans syndrome cases currently present in the literature and
emphasize the differences as well as the similarities regarding patient characteristics, relationship to COVID-19
infection, and treatment approach. Since autoimmune cytopenias are frequent in COVID-19 patients, clinicians
should pay particular attention to profound and abrupt-onset cytopenias. In these circumstances, hemolysis
markers such as lactate dehydrogenase, haptoglobulin, Coombs tests, etc. should be investigated, and the pos-
sibility of Evans syndrome should always be considered to ensure prompt and appropriate treatment. These

factors are essential to ensure hematologic recovery and prevent complications such as thrombosis.

1. Introduction

Evans syndrome (ES) is an autoimmune disorder characterized by
the simultaneous or sequential development of autoimmune hemolytic
anemia (AIHA) and immune thrombocytopenia (ITP), and/or immune
neutropenia [1]. ES is a rare condition diagnosed in only 0.8%-3.7% of
all patients with either ITP or AIHA. ES may be associated with diseases
or conditions such as systemic lupus erythematosus, lymphoprolifer-
ative disorders, primary immunodeficiencies, and viral infections (e.g.,
hepatitis C, cytomegalovirus, varicella-zoster, and Epstein-Barr viruses).
Although the exact pathogenesis of ES is currently unknown, immune
disorders may be responsible. In some cases, patients may have a genetic
predisposition [1,2]. Coronavirus disease 2019 (COVID-19) is known to
have hematologic effects such as thrombocytopenia and coagulation
abnormalities in varying degrees, including disseminated intravascular
coagulation, lymphopenia, neutrophilia, and tendency toward throm-
bosis [3]. COVID-19 may be a risk factor for autoimmunity given its
potential to trigger relapses in patients previously known to have
autoimmune cytopenias [4,5]. ES induced by infection may pose a
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diagnostic and therapeutic dilemma for the clinician. Infections such as
COVID-19 also have a prognostic significance due to increased risk of
morbidity and mortality in patients with autoimmune cytopenias [6]. In
addition, COVID-19-related thrombosis risk, caused by thromboin-
flammation, endothelial activation, and anti-phospholipid antibodies, is
amplified by ongoing hemolysis and increased fractions of young
platelets in ES [5,7]. Here, we aim to present a patient as well as the
cases of five other patients who developed ES due to COVID-19, as
documented in the literature [8-12].

2. Case report

A 63-year-old female patient with no known comorbidities was
evaluated after presenting cough and high fever over a period of several
days. The rapid polymerase chain reaction (PCR) test for COVID-19 was
positive and found to be the British variant. In the computerized to-
mography (CT), bilateral lung infiltrates compatible with COVID-19
were detected (Fig. 1). Favipiravir treatment was initiated. After seven
days, her weakness increased and petechiae were detected in the legs
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Fig. 1. Pulmonary infiltrates detected on computorized tomography (CT) in
our patient.

upon physical examination. Blood count analysis showed hemoglobin:
6.5 g/dL, platelet: 2000/mm?, leukocyte: 13,120/mm? and lymphocyte:
1,140/mm3. Her lactate dehydrogenase (LDH) level was 426 U/L
(125-243 U/L) and the absolute reticulocyte count was 316,000/microL
(range: 20,000-200,000/microL; AIHA with adequate reticulocytosis).
Direct antiglobulin test (DAT) with monospecific anti-sera was +4 in
terms of both anti-immunoglobulin (Ig) G and anti-complement -3.
Autoantibody specificity tests were not performed, and the patient was
classified as warm (IgG + complement) AIHA. In the peripheral blood
smear, no schistocyte was present. The platelet count was decreased,
confirming the laboratory value. Polychromasia was present in eryth-
rocytes and normoblasts were abundant, consistent with hemolysis.
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Intravenous immunoglobulin (IVIG) 1 g/kg was administered for two
days alongside 1 mg/kg/day of methylprednisolone. This approach
raised hemoglobin to 8.3 g/dL and platelet count to 23,000/mm?>
without transfusion, but with a suboptimal response. The patient
received supplemental oxygen of 5 L/min via nasal cannula for a period
of one week; however, she was monitored in the ward without the need
for transfer into the intensive care unit. She was hemodynamically sta-
ble, and no vasopressor agent was required. She recovered from COVID-
19 pneumonia but showed a suboptimal hematological response at the
end of two weeks. Rituximab could not be administered due to its status
as an off-label treatment in Turkey, and the patient refused to undergo
splenectomy. Azathioprine 50 mg/day was initiated, and this raised
hemoglobin and platelet count to near normal levels (11.5 g/dL and
142,000/mm?, respectively) within 2 months.

3. Review of the literature

Patient characteristics are given in Table 1. In the case of Li et al.
(Case 2), ITP developed first, followed by AIHA. It was not clearly
illustrated whether this was related to the use of IVIG for ITP [8]. Four
out of six cases (case 6 not known) were noted to have lung involvement.
While lung imaging was compatible with COVID-19 in the case of Demir
et al. (Case 3), the PCR test was negative, with a positive result from a
later rapid antibody test. Heparin-induced thrombocytopenia was sus-
pected in the presence of low platelets due to initial heparin use. Steroid,
IVIG, and plasma exchange were employed during treatment [9]. Case 4
was a case of ES triggered by COVID-19 in pregnancy, presented by
Vadlamudi et al. As reported, ITP and, infrequently, ATHA can present
during pregnancy; however, ES is much rarer. Rituximab was used in the
case [10]. In the case of Zarza et al. (Case 5), there were anti-nuclear

Table 1
The characteristics of the patients.
Our case (case Case 2® Case 3 Case 4® Case 5© Case 67
1)
Age/sex 63/F 39/M 22/M 23/F 30/F 33/M
Hemoglobin 6.5 6 3.9 7.1 8.9 7.5
Platelet 2000 3,000 100,000 10,000 2000 6,000
RPI or count” 4.6 22% 4.16 6% 7% 6.87%
Leukocyte 13,120 11,000 11,600 9,900 1,900 12,000
(/mm®)
Lymphocyte 1140 1700 1300 N.A. 1635 ©)
(/mm®)
Direct Ig G +4C3d +4 +3 (type unknown) Ig G +4C3d Ig G, C3d Positivity +2 (type unknown)
antiglobulin +4
test
ANA ++) N.A. ) N.A. 1/320 (+) N.A.
Haptoglobulin 0.44 g/L <2g/L <8 mg/dL <30.0 mg/dL N.A. N.A.
LDH (U/L)® 426 947 792 263 N.A. 1953
D-dimer (ng/mL) 4563 N.A. 1,700 ng/mL 2.63 Normal** N.A.
Thrombosis or Subdural Popliteal DVT, N.A. Pulmonary embolism DVT history, Gingivorrhagia,
bleeding hematoma hemoptysis, epistaxis gingivorrhagia, gastrointestinal, intracranial
epistaxis bleeding
Development Simultaneously ITP first, ATHA ATHA first, ITP Simultaneously ITP first, ATHA Simultaneously
time thereafter therafter thereafter
Treatment MTP, IVIG, VIG PEX, MTP, Dexamethasone, 40 mg daily MTP Dexamethasone and platelet
AZT VIG for 4 days, Rituximab suspension
Pulmonary CD] ) ) €] €] N.A.
involvement
COVID-19 status + ) (-) for PCR at ) (€D] (€3]
British variant diagnosis,
(+) for
serology
BME © ) ) ) (€] )
Alive/exitus alive alive alive alive alive exitus

AIHA: Autoimmune hemolytic anemia, ANA: Antinuclear antibody, AZT: Azathioprine, BME: Bone marrow examination, C: Complement, DVT: Deep venous
thrombosis, F: Female, Ig: Inmunoglobulin, ITP: Immune thrombocytopenia, IVIG: Intravenous immunoglobulin, L: Liter, LDH: Lactate dehydrogenase, M: Male, MTP:

Methylprednisolone, N.A: Not applicable, PEX: Plasma exchange, RPI: Reticulocyte production index.
* Reticulocyte count for case 2,4,5, and 6.

" D-dimer normal range:0-550 ng/mL Q LDH normal range: 125-243 U/L.
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(ANA) and antiphospholipid antibody (APA) positivities. The patient
was likely to have lupus-like syndrome, and steroids and hydroxy-
chloroquine were beneficial during treatment [11]. In the case report of
Georgy et al. (Case 6), IVIG was not feasible, only dexamethasone could
be used, and the patient died of intracranial hemorrhage [12].

4. Discussion

Infections, including COVID-19, may have a role in inducing new-
developing autoimmune cytopenias or triggering relapses. Barcellini
et al. reported a patient with a pre-existing diagnosis of ES who relapsed
due to COVID-19 [4]. Molecular mimicry, spreading of hidden epitopes,
and neo-antigen formation are possible pathogenetic explanations [7,
13]. The mechanism of immune-mediated anemia is facilitated by a
SARS—COV-2 surface glycoprotein spike that resembles ankyrin-1 (an
erythrocyte membrane protein) and creates molecular mimicry [14]. In
contrast, thrombocytopenia develops due to increased platelet aggre-
gation in the pulmonary circulation with microthrombi formation and
consumption [15]. Additionally, in ITP, Anti-GP IIb/Illa, GP-Ib/IX, or
GP-V antibodies and increased hepatic clearance of platelets can be
responsible [4]. The diagnosis of ES can be challenging given that the
COVID-19 state alone can cause cytopenias due to sepsis. In addition, the
infection itself may be responsible for misleading autoimmunity tests
[16]. It is suggested that the autoimmune etiology should be considered
as a possibility when thrombocyte or hemoglobin count falls abruptly
and profoundly and after the elimination of other causes [5].

Age is an important host risk factor for COVID-19 [3]. It is note-
worthy that patients with ES are relatively young, and the subject of the
present case study is older than the others. Although the female sex
seems to be dominant in general, the female/male ratio in cases reported
due to COVID-19 is 1/1 [1]. ES can present in immunocompromised
patient groups (such as common variable immune deficiency and IgA
deficiency). In addition, hepatitis B, C, and human immunodeficiency
virus status are important to evaluation [1]. In our patient, there was no
immune deficiency; however, in other patients, immune status was not
reported except in case 5. Regarding potential effects of drugs, we could
not find any precedent in the literature indicating that favipiravir could
cause ES.

There are currently no prospective or controlled randomized studies
concerning the treatment of patients with both ES and COVID-19. Most
of the immunosuppressant drugs (e.g., steroids) used for autoimmune
cytopenias also have immunomodulatory activity that can alleviate
inflammation and improve prognoses in COVID-19. Therefore, available
evidence suggests that the use of immunomodulatory/immunosup-
pressant drugs for autoimmune cytopenias is not detrimental to the
course of COVID-19 [4,5]. First-line drugs that can be used in treatment
are steroids and IVIG. High-dose IVIG is a safe and reasonable approach
for patients with COVID-19-induced ES, especially with a high risk of
bleeding [7,17]. Alternative options are recombinant erythropoietin
which may be safer for patients with inadequate reticulocytosis and
rituximab. Plasma exchange may be a resource in the acute setting,
although it is not always feasible for elderly patients, particularly those
with congestive heart failure [7]. Mycophenolate mofetil, cyclosporine,
vincristine, azathioprine, sirolimus, and thrombopoietin receptor ago-
nists can be considered second-line treatment options in ES independent
of COVID-19 infection [18]. Thrombosis is a potential negative outcome
in COVID-19-induced ES, as ongoing hemolysis and increased young
platelet fraction in ITP further increase the risk of thrombosis due to
COVID-19-induced thromboinflammation and endothelial activation
[71. Thromboprophylaxis with heparin is strongly recommended in all
ambulatory or hospitalized COVID-19-infected patients [19]. Since the
addition of ES further increases risk, particular attention should be given
to thromboprophylaxis for as long as the platelet count allows [7].
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5. Conclusion

Infections including COVID-19 may induce autoimmune cytopenias
and relapse of preexisting autoimmune conditions. COVID-19-induced
ES is a rare but challenging condition for clinicians that may present
diagnostic, prognostic, and therapeutic dilemmas. Therefore, particular
attention should be paid to ensure hematologic recovery and prevent
complications such as thrombosis.
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