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Evans Syndrome and COVID-19 Infection or Vaccination:  
A Systematic Review of Case Reports
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Prakash V.A.K. Ramdassa, d

Abstract

Evans syndrome (ES) is an autoimmune disorder of unknown etiol-
ogy characterized by autoimmune hemolytic anemia (AIHA) and 
immune thrombocytopenia (ITP). In this systematic review, we ana-
lyzed the reported cases of ES secondary to coronavirus disease 2019 
(COVID-19) infection or COVID-19 vaccination. We examined their 
clinical presentation, temporality between events, diagnostics tests, 
and treatment regimens. Our search in four databases from December 
2019 to September 2023 yielded 16 case reports that met eligibility 
criteria for inclusion. COVID-19 and ES symptoms were defined to 
assess the timeline between infection/vaccination and ES onset. Fi-
nally, treatment efficacy was categorized as complete, partial, or no 
response based on standard hematological criteria. Eleven cases of 
ES were associated with COVID-19 infection, and five cases of ES 
were associated with COVID-19 vaccination. All 16 cases presented 
with anemia, thrombocytopenia, and a positive Coombs test. Four 
of the five patients from the vaccination subset were found to have 
an additional autoimmune disease as a comorbidity on presentation. 
For cases of ES secondary to COVID-19 infection, six patients had 
concomitant symptoms of COVID-19 and ES on presentation, and 
four patients had ES symptoms occurring from 5 days to 3 weeks fol-
lowing COVID-19 infection. The remaining case presented a patient 
with a 3-week history of ES symptoms before a positive COVID-19 
test and further ES workup on admission. For the five cases of ES 
post-COVID-19 vaccination, all five patients presented with ES with 
a mean presentation time of 9 days following vaccination. Regard-
ing treatment, intravenous immunoglobulin (IVIG) emerged as the 
primary regimen, administered in 13 out of the 16 cases. Among the 
infection-related cases, the most frequent treatment outcome was a 
partial response in both AIHA and ITP, observed in five of the 11 

patients. In the vaccination-related cases, a partial response for AIHA 
and a complete response for ITP were noted in three of the five pa-
tients. Overall, while the evidence points to a temporal association 
especially between COVID-19 vaccination and the onset of ES, larger 
studies are necessary to strengthen these findings. In terms of man-
agement, early initiation of corticosteroids and IVIG appears effec-
tive as first-line therapies; however, standardized treatment protocols 
are needed to help reduce complications associated with COVID-
19-related ES.

Keywords: Evans syndrome; COVID-19; Vaccination; Hemolytic 
anemia; Thrombocytopenia

Introduction

The pathogenesis of severe acute respiratory syndrome coro-
navirus-2 (SARS-CoV-2) revealed its propensity to compro-
mise immune responses, characterized by cytokine storms 
and autoimmunity [1, 2]. Numerous studies have identified 
a heightened risk of autoimmune diseases, including rheu-
matoid arthritis and systemic lupus erythematosus (SLE), 
following coronavirus disease 2019 (COVID-19) infection 
[3, 4]. In addition, studies have reported a broad range of 
adverse outcomes following immunization against COV-
ID-19, ranging from immune thrombocytopenia (ITP) to 
myocarditis [5]. This newfound knowledge underscores the 
importance of thoroughly examining the intricate interplay 
between COVID-19 infection, COVID-19 vaccination, and 
the immune system.

Early observations from case reports have investigated the 
relationship between COVID-19 and Evans syndrome (ES), a 
rare autoimmune condition of unknown etiology [1, 6]. ES is 
characterized by the simultaneous or sequential manifestation 
of autoimmune hemolytic anemia (AIHA) and ITP, with less 
common instances of autoimmune neutropenia occurring in 
approximately 25% of cases [2, 7]. Since being first described 
in children by Robert Evans in 1951, ES has been associated 
with a spectrum of autoimmune and lymphoproliferative dis-
orders in both children and adults, with an incidence of rough-
ly 1 in 2.7 million and a slight predominance in females [8-12]. 
Various studies have reported a median age of diagnosis rang-
ing from 50 to 58.5 years [10, 11, 13].

Distinguishing between primary (idiopathic) and second-
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ary ES is vital for diagnostics and treatment, with ES usually 
emerging as a diagnosis of exclusion [1, 14]. The diagnostic 
workup for ES typically begins with a thorough history and 
physical examination, followed by confirmation through blood 
work showing a decreased platelet count (< 150 × 109/L), de-
creased hemoglobin (less than 13.5 g/dL for males and 12 g/dL 
for females), and a positive direct antiglobulin test (Coombs 
test) in the setting of active hemolysis [1]. First-line treatment 
regimens typically include corticosteroids or intravenous im-
munoglobulin (IVIG), and symptomatic management may re-
quire transfusions [6].

An established relationship exists between COVID-19 in-
fection/vaccination and hematological disorders, such as ITP, 
thrombosis with thrombocytopenia syndrome (TTS), arterial 
and venous thromboembolism, and even cases of ES [15-17]. 
Although cases of ES secondary to COVID-19 infection or 
COVID-19 vaccination are well documented in the literature 
separately, only one systematic review presenting 12 case re-
ports was published regarding both precipitating events, call-
ing for a more comprehensive review of the literature. Thus, 
our systematic review aimed to provide an analysis of case 
reports on the clinical presentation, temporality, diagnostics, 
and treatment regimens of patients with new-onset ES second-
ary to COVID-19 infection or vaccination.

Methods

Study design and search strategy

A systematic review was conducted to consolidate case reports 
highlighting ES secondary to COVID-19 infection or COV-
ID-19 vaccination. The literature search strategy was framed 
according to PRISMA guidelines and aimed to select articles 
published between December 2019 and September 14, 2023 
[18]. An extensive search was conducted in PubMed, Embase, 
Google Scholar, and Scopus databases, utilizing the keywords 
“COVID-19” OR “SARS-CoV-2” AND “Evans Syndrome” 
OR “Evan’s Syndrome,” combined using the Boolean opera-
tors “AND” and “OR.” Additional case reports were identified 
through citation searching, bringing the total to 142 articles. 
The Zotero software 6.0.28 was used to organize and eliminate 
duplicates.

Study selection

The study selection process was carried out independently by 
two reviewers (AY and MA), with a third reviewer (PR) in-
tervening in cases of disagreement. The risk of bias in each 
report was assessed using the Newcastle-Ottawa scale [19]. 
The initial screening stage excluded 20 articles based on their 
titles and abstracts, narrowing the selection to 57. At this stage, 
we eliminated non-case reports, animal studies, papers with-
out full-text access, and those in languages other than English, 
Arabic, or French. Although introducing some bias, limiting 
the languages to English, Arabic, and French was necessary 
due to the authors’ language proficiency. There was no need 

to contact study authors for missing data. In the second stage, 
we screened the full texts and excluded cases with a prior di-
agnosis of ES before COVID-19 infection or vaccination, a 
history of ES relapse (patients not in complete remission), and 
cases where insufficient data on ES were available. We also 
excluded case reports in which the same patient was exposed 
to both COVID-19 infection and vaccination.

Data extraction

Four tables were created to illustrate the data extracted from 
the reports. Tables 1 and 2 [20-35] present the patients’ base-
line characteristics, and Tables 3 and 4 [20-35] show the attrib-
utes that ultimately enabled us to fulfil the study’s aim. Data 
extraction was performed by one investigator (AY) before be-
ing reviewed by all three investigators (AY, MA, and PR). The 
hematological parameters of interest extracted from each case 
report were those used in a review by Fazeli et al [1]. This ap-
proach allowed for the utilization of relevant laboratory inves-
tigations for ES alongside a full panel of parameters.

Temporality analysis

A distinction between the signs and symptoms of COVID-19 
and ES was necessary to assess the temporality criterion be-
tween COVID-19 infection and ES presentation. The signs 
and symptoms used for COVID-19 included fever, chills, 
cough, shortness of breath, difficulty breathing, fatigue, mus-
cle or body aches, loss of taste or smell, sore throat, conges-
tion or runny nose, nausea or vomiting, and diarrhea [36]. 
For ES, the signs and symptoms included pallor, jaundice, 
dizziness, shortness of breath, splenomegaly, easy bruising, 
bleeding, petechiae, and purpura [6]. To establish a precise 
timeline, we used either a confirmatory positive COVID-19 
test or positive symptoms with high suspicion of COVID-19 
to correlate with the patient’s initial signs and symptoms of 
ES. The selection depended on which variable was provided 
in the case report. For cases related to COVID-19 vaccina-
tion, the timeline was set between the time of vaccination and 
the initial presentation of ES.

Response to treatment

A similar framework was used in a survey analyzing ES in 68 
cases to assess treatment efficacy in the included case reports 
[13]. For AIHA, a complete response to treatment was defined 
by a hemoglobin level of 12 g/dL or more in the absence of any 
transfusion or indication of hemolysis (positive direct Coombs 
test, elevated lactic dehydrogenase (LDH), indirect bilirubin, or 
reticulocytosis). A partial response was defined by a minimum 
hemoglobin level of 10 g/dL or at least a 2 g increase from 
the pre-treatment count. For thrombocytopenia, a complete re-
sponse was defined as a platelet count greater than 150 × 109/L 
without transfusion, while a partial response was defined as a 
platelet count greater than 50 × 109/L or at least a two-fold in-
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crease from the pre-treatment count. If patient values from a 
case report did not meet the criteria outlined, the treatment was 
labeled as having “no response.”

Results

The primary search yielded the following results: PubMed (25), 

Embase (47), Google Scholar (19), Scopus (51), and citation 
searching (4), totaling 146 articles. After removing 65 duplicates, 
screening was conducted on 81 titles and abstracts (77 plus 4), 
followed by screening of 60 full-text articles. As a result, our 
systematic review included a total of 16 case reports of patients 
presenting with a confirmed diagnosis of ES secondary to either 
COVID-19 infection or COVID-19 vaccination. Eleven cases 
were associated with COVID-19 infection (69%) [20-30]. The 

Table 1.  Baseline Characteristics of Patients From Case Reports Diagnosed With ES Following Infection With COVID-19

Author Number 
of patients

Country 
of report

Patient 
age/sex Comorbidities and medical history

Demir et al, 2021 [24] 1 Turkey 22/M None.
Georgy et al, 2021 [30] 1 India 33/M None.
Ghariani et al, 
2023 [29]

1 Tunisia 27/F None.

Li et al, 2020 [23] 1 United States 39/M None.
Mohammadien et 
al, 2022 [26]

1 Egypt 54/M Diabetic and Goza smoker.

Santosa et al, 2021 [25] 1 Indonesia 29/F Gravida 2, para 1, abortus 0, presenting at 39 weeks of gestation. No history 
of prior illnesses or complications during the previous pregnancy. HELLP 
syndrome was ruled out on admission.

Shah et al, 2022 [22] 1 United States 75/F 50 pack-year smoking.
Turgutkaya et 
al, 2022 [21]

1 Turkey 63/F Bilateral pulmonary embolism on admission.

Wahlster et al, 
2020 [27]

1 United States 17/M Refractory cITP was well controlled on eltrombopag and mycophenolate. 
Previously negative DAT testing without signs of anemia or hemolysis.

Zama et al, 2022 [28] 1 Italy 15/M Not reported.
Zarza et al, 2020 [20] 1 Paraguay 30/F Diagnosed with DVT at age 11. Denied any family history of thrombosis. 

The most recent CBC, performed one year ago, was within normal limits. 
On admission, the patient was diagnosed with SLE with anti-phospholipid 
antibodies, concurrently with ES.

CBC: complete blood count; cITP: chronic immune thrombocytopenia purpura; COVID-19: coronavirus disease 2019; DAT: direct antiglobulin test; 
DVT: deep vein thrombosis; ES: Evans syndrome; HELLP: hemolysis, elevated liver enzymes and low platelets; SLE: systemic lupus erythematosus.

Table 2.  Baseline Characteristics of Patients From Case Reports Diagnosed With ES Following COVID-19 Vaccination

Author Number of 
patients

Country 
of report

Patient 
age/sex Comorbidities and medical history

Cvetkovic et 
al, 2023 [35]

1 Italy 85/M Atrial fibrillation and hypertension, being treated with edoxaban, furosemide, bisopro-
lol, and canrenone. No history of thrombocytopenia. Unremarkable blood test param-
eters before receiving the vaccine except lymphocytopenia at 790 cells/µL.

De Felice et 
al, 2022 [32]

1 Germany 56/F No history of easily bruising or abnormal bleeding prior to receiving the vaccine. No 
evidence for hematological conditions. No family history of autoimmune disorders. On 
admission, diagnosis of LS was made.

Gambichler et 
al, 2022 [33]

1 Japan 53/F History of bronchial asthma, Vogt-Koyanagi-Harada disease, and Hashimoto disease. 
Anemia and thrombocytopenia not observed 3 months before admission. On admission, 
diagnosed with SLE.

Hidaka et al, 
2022 [31]

1 Singapore 43/F History of SLE in 2-year remission on azathioprine, hydroxychloroquine, and  
prednisolone.

Ng et al, 
2023 [34]

1 Serbia 47/M Splenectomized in April 2017, complete remission of ES.

COVID-19: coronavirus disease 2019; ES: Evans syndrome; LS: localized scleroderma; SLE: systemic lupus erythematosus.
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other five cases were linked to COVID-19 vaccination (31%) 
[31-35]. A flow diagram of our search is shown in Figure 1.

Clinical presentation and temporality

Those with COVID-19 infection had a median age of 30 years, 
with six of them being male. In contrast, those with COVID-19 
vaccination had a median age of 53 years, with two of them be-
ing male. Overall, eight of the patients were male (50%), with 
a median age of 41 years.

In the 11 cases associated with COVID-19 infection, three 
patients sought medical attention with initial symptoms of 
COVID-19 infection only, two patients with initial symptoms 
of ES only, and the remaining six patients with symptoms of 
both COVID-19 and ES occurring concurrently [20-30].

Various comorbidities and past medical histories were 
noted among both patient subsets. In the COVID-19 vaccina-
tion subset, an additional autoimmune disease was present in 
four of the five patients (80%) [31-34]. The first patient had a 
2-year remission period of SLE; the second patient was diag-
nosed with both SLE and ES concurrently following COVID-19 
vaccination; the third had localized scleroderma, also diagnosed 
concurrently with ES; and the fourth case featured a patient in 

complete remission of ES following a splenectomy in 2017 [31-
34]. The baseline characteristics of the cases are presented in 
Tables 1 and 2. Also in this subset, four patients received the 
BNT162b2 (Pfizer-BioNTech) vaccine, and one patient re-
ceived the ChAdOx1 nCoV-19 (AstraZeneca) vaccine [31-34].

Regarding temporality, four of the 11 cases developed ES 
following a COVID-19 infection [20, 22, 23, 25]. Of these four 
cases, two revealed time intervals of 7 and 9 days between the 
initial symptoms of COVID-19 and the earliest signs or symp-
toms of ES [20, 23]. The remaining two cases had time intervals 
of 5 days and 3 weeks between a positive COVID-19 test and 
the initial ES presentation [22, 25]. In six other cases among the 
11, symptoms of COVID-19 and ES presented concomitantly, 
resulting in both a positive COVID-19 test and a clinical diagno-
sis of ES upon admission [21, 24, 26-29]. Lastly, a patient with 
a 3-week onset of ES symptoms was diagnosed with ES second-
ary to immune destruction when their COVID-19 test returned a 
positive result on the day of admission [30].

In each of the five cases investigating ES and COVID-19 
vaccination, signs and symptoms of anemia and thrombocytope-
nia were present in all patients upon admission [31-35]. Cutane-
ous manifestations, including petechiae, purpura, ecchymosis, 
epistaxis, or bleeding, were noted in all five cases, indicating 
signs of thrombocytopenia. Icterus or pallor was also present 

Figure 1. Flow chart of study selection process according to PRISMA guidelines. Only case reports were included in the sys-
tematic review. A total of 16 cases were found: 13 via databases and three via citation searching. Of the 16 case reports which 
were identified, 11 covered ES following COVID-19 infection, and the remaining five following COVID-19 vaccination. COVID-19: 
coronavirus disease 2019.
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in all five reports, possibly indicating anemia. Regarding the 
temporality of events, all ES presentations occurred following 
COVID-19 vaccination. The time between vaccination and the 
onset of ES signs was explicitly reported in four of the five cases 
with a mean time of 9 days (standard deviation (SD) 5.1).

Diagnostics

In all 16 cases of ES secondary to COVID-19 infection, ane-
mia and thrombocytopenia were present without neutropenia 
[20-30]. The median hemoglobin and platelet count that led to 
the diagnosis of ES in patients from the 11 reports associated 
with COVID-19 infection were 6.2 g/dL (SD 2.2) and 37 × 
109/L (SD 46), respectively. Hemoglobin levels (regardless of 
sex) and platelet counts were decreased in each case, ranging 
from 2.5 to 10 g/dL for hemoglobin and from 2 × 109/L to 117 
× 109/L for platelet count. A positive direct Coombs test (DAT) 
was recorded in each of the 11 cases [20-30]. The median LDH 
level from the eight cases that included this test was 792 U/L, 
with a range from 425 to 1,953 U/L [21, 23, 25, 27-31]. The re-
ticulocyte ratio was included in seven cases with the following 
values: 0.61%, 1.9%, 3.65%, 7%, 13.73%, 22%, and 36% [20, 
23-26, 29, 30]. Five cases included indirect bilirubin levels, 
with a range from 2.9 to 36.24 mg/dL [24-27, 29]. Spherocytes 
were observed on a peripheral blood smear in five of the cas-
es, with an additional two cases showing anisopoikilocytosis 
without spherocytes [23, 25-30].

For the five cases of ES secondary to COVID-19 vacci-
nation, the median hemoglobin and platelet counts were 6.9 
g/dL (SD 2.5) and 8 × 109/L (SD 16), respectively [31-35]. 
Hemoglobin and platelet ranges were 4.5 to 10 g/dL for he-
moglobin and 1 × 109/L to 39 × 109/L for platelets [31-35]. A 
direct Coombs test was positive in all five cases (100%) [31-
35]. LDH levels were recorded in each case, with a median of 
633 U/L and a range from 248 to 2,226 U/L [31-35]. Indirect 
bilirubin was assessed in three cases, ranging from 1.2 to 6.1 
mg/dL [31, 32, 35]. A blood smear was carried out in only one 
case, revealing mild anisocytosis [33].

In case reports that listed differentials for the diagnosis of 
ES, HELLP syndrome, atypical hemolytic uremic syndrome, 
and thrombotic thrombocytopenic purpura were all rightfully 
excluded in a patient at 39 weeks’ gestation due to the absence 
of schistocytes on the blood smear [25]. In another case, viral 
serologies (hepatitis B virus, hepatitis C virus, and human im-
munodeficiency virus), a blood culture, an anti-nuclear anti-
bodies test, and a rheumatoid factor test were all investigated 
before suspecting ES [29]. A third case ruled out thrombotic 
thrombocytopenic purpura via flow cytometry [22]. All three 
of these cases were from the COVID-19 infection subset. Ad-
ditionally, a bone marrow biopsy was conducted in three cases: 
two from ES cases following COVID-19 infection and one 
from the COVID-19 vaccination subset [22, 24, 32].

Treatment regimens

For the COVID-19 infection subset, the most common ther-

apies administered were IVIG and blood cell transfusions 
(platelets, red blood cells (RBCs), and/or plasma), given in 
eight and six of the 11 case reports, respectively [20-30]. Only 
one case did not include systemic glucocorticoids as part of 
their treatment regimen [23]. That patient went on to survive. 
In the five cases of ES secondary to COVID-19 vaccination, 
IVIG was used in four patients [32-35]. Also, at least one glu-
cocorticoid was administered in each case [31-35].

For treatment responses in cases of COVID-19 infection, 
the treatment of AIHA resulted in zero complete responses, 
five partial responses, five no responses, and one inconclusive 
response due to lack of data specificity. Meanwhile, treatment 
of ITP yielded one complete response, eight partial responses, 
one no response, and one inconclusive response also due to 
lack of specificity. While comparing each of the 11 cases with 
regards to treatment response, the most frequent combination 
was a partial response for both AIHA and ITP, observed in five 
of the 11 cases [24-26, 28, 29].

For the five cases regarding COVID-19 vaccination, the 
treatment response for the AIHA component of ES included 
zero complete responses, four partial responses, and one no re-
sponse. For ITP, there were three complete responses and two 
partial responses. The most frequent combination was a partial 
response for AIHA and a complete response for ITP, seen in 
three of the five cases [32, 34, 35].

To provide insight into the severity of SARS-CoV-2 in the 
case reports, oxygen supplementation was administered to five 
of the 11 patients infected with COVID-19 due to decreased 
oxygen saturation [21, 23, 25-27].

Following their diagnosis of ES, 15 of the 16 patients 
made a full recovery. The remaining patient died from intrac-
erebral hemorrhage [30]. This patient was from the COVID-19 
infection subset.

After analyzing treatment responses by age and sex within 
the COVID-19 infection subset, the most favorable outcome - 
a partial response to both AIHA and ITP - was observed in two 
males and two females, all under the age of 30. The least fa-
vorable response was noted in a 33-year-old male who showed 
no improvement in either AIHA or ITP and died on the third 
day of hospitalization.

In contrast, this age-related trend was not seen in the vac-
cination subset. In this group, the most favorable response, de-
fined as a partial response to AIHA and a complete response to 
ITP, was observed in two males and one female, aged 85, 47, 
and 56, respectively.

Regarding treatment responses based on the presence or 
absence of pre-existing autoimmune diseases, one case in the 
COVID-19 vaccine subset involved a patient without any au-
toimmune comorbidities at presentation aside from ES. This 
patient demonstrated a partial response to AIHA and a com-
plete response to ITP, mirroring the treatment response seen in 
two other cases within the subset but achieving a more favora-
ble overall outcome.

Discussion

In this systematic review, we analyzed 11 reported cases of 
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ES secondary to COVID-19 infection and five reported cases 
of ES following COVID-19 vaccination. We analyzed the pa-
tient’s clinical presentation leading up to admission, the tem-
porality measure between the patient’s COVID-19 infection/
vaccination and ES diagnosis, and finally, their progression 
regarding diagnosis and treatment regimens.

Clinical presentation and temporality

The calculated median ages and sex ratio align well with es-
tablished knowledge that ES has a higher incidence in the fifth 
decade of life, with a slight preponderance in females [10-12, 
37]. In the COVID-19 infection subset, data on pre-existing 
comorbidities were heterogeneous and varied from case to 
case without clear trends. However, marked patterns emerged 
in the COVID-19 vaccination subset. Notably, four of the five 
patients had a history of an autoimmune disorder or developed 
another autoimmune disorder upon admission in addition to 
ES following COVID-19 vaccination [31-34]. In two of those 
four cases, ES was reported alongside SLE, an association 
that is well documented in the literature [31, 34]. While the 
mechanism behind their co-occurrence is not fully understood, 
it is theorized that cross-reactions between phospholipids and 
cardiolipin in the presence of cell damage may explain why 
they can present concurrently in the same patient [38]. Fur-
thermore, an analysis of 68 adult cases of ES found that au-
toimmune disorders, particularly SLE, are the most common 
conditions to present with ES [13]. A potential interaction with 
other autoimmune disorders could, therefore, be contributing 
to the pathogenesis of ES. Given that four out of five patients 
in the vaccine subset presented with an additional autoimmune 
disease beyond ES, it is essential to thoroughly screen patients 
with suspected ES for other underlying autoimmune condi-
tions. A comprehensive evaluation may help clinicians tailor 
more effective management strategies according to the severity 
and nature of the coexisting autoimmune disorder. One study 
identified alopecia totalis, Behcet’s disease, Crohn’s disease, 
and bullous pemphigoid as the most common autoimmune 
conditions following COVID-19, followed by alopecia areata, 
vitiligo, ulcerative colitis, rheumatoid arthritis, SLE, Sjogren’s 
syndrome, and ankylosing spondylitis [39]. Therefore, it is ad-
visable to conduct a diagnostic workup, including laboratory 
testing for these conditions, in patients with suspected ES.

Although there remains uncertainty regarding the adverse 
effects of COVID-19 immunization, there is increasing evi-
dence of distinguishable impacts based on the vaccine profile. 
Many studies have shown a higher risk of Bell’s palsy and 
myocarditis with the BNT162b2 (mRNA-based) vaccine com-
pared to the ChAdOx1 vaccine (viral vector-based) [40]. In 
contrast, the ChAdOx1 vaccine has been shown to be associ-
ated with Guillain-Barre syndrome and thrombotic thrombo-
cytopenia [40]. In light of these findings, clinicians need to 
weigh the risks of the adverse effect profile of each vaccine 
against the benefits of vaccination, which is particularly crucial 
for autoimmune patients given their higher risk of COVID-19 
compared to the general population [41]. Since both types of 
vaccines (AstraZeneca and Pfizer) have been linked to auto-
immune disorders in the literature, including ES as observed 

in the five cases reviewed here, additional case reporting is 
also necessary to allow for a more comprehensive evaluation 
of vaccine safety.

Regarding the temporal relationship between COVID-19 
infection and ES, we established that as long as ES was not 
clinically diagnosed before the patient was exposed to COV-
ID-19, a temporal association cannot be ruled out. This prem-
ise was important to establish, especially in case reports where 
symptoms of COVID-19 and ES coincided in the patient, as 
seen in six of the 11 cases following COVID-19 infection. This 
made it difficult to determine which event occurred first. Pro-
viding such leniency also accounted for possible asymptomat-
ic cases of ES. In our analysis, two patients were asymptomat-
ic for ES until they presented with symptoms of COVID-19, 
which then prompted further hematological workup [22, 25]. 
Although evidence of asymptomatic ES cases is scarce in the 
literature, asymptomatic cases of independent ITP or AIHA are 
more common [42, 43]. With an incubation period of up to 2 
weeks, COVID-19 can also be asymptomatic [44]. This was 
the case in one patient in this review, who did not exhibit any 
major symptoms of COVID-19 leading up to the diagnosis of 
ES [22].

A deeper understanding of the molecular mechanisms is es-
sential for evaluating the temporality criterion in the association 
between COVID-19 and ES. In the case of AIHA, research sug-
gests that the SARS-CoV-2 surface spike glycoprotein shares 
structural similarity with ankyrin-1, a membrane protein found 
on RBCs, potentially triggering a cross-reactive immune re-
sponse via molecular mimicry and resulting in RBC destruction 
by autoantibodies [45]. Other proposed mechanisms for AIHA 
in the setting of COVID-19 include the exposure of hidden 
epitopes and the formation of neo-antigens [46, 47]. For ITP, 
possible explanations include the production of antibodies tar-
geting platelet glycoproteins such as GP IIb/IIIa, GPIb/IX, or 
GP-V, as well as enhanced hepatic clearance of platelets and in-
creased platelet aggregation and consumption [48].

This immune-mediated pathophysiology is not unique to 
COVID-19; several other viral infections have similarly been 
implicated in triggering ES. Notably, viruses such as Epstein-
Barr virus, cytomegalovirus, human immunodeficiency virus, 
hepatitis C virus, and varicella-zoster virus are believed to in-
duce ES through mechanisms like immune system dysregu-
lation, molecular mimicry, epitope spreading, and neoantigen 
formation, ultimately leading to autoantibody-mediated de-
struction of blood cells [46]. Although the exact pathogenesis 
remains incompletely understood, the association between vi-
ral infections and the development of ES is well documented 
[46]. Similarly, these same mechanisms of immune response 
have been implicated in vaccine-induced ES, with reports link-
ing vaccines such as the influenza vaccine and the hepatitis B 
vaccine to the development of the condition [47, 48]. However, 
given the rarity of these occurrences, establishing a definitive 
causal relationship remains challenging.

As mentioned, recent studies have highlighted neo-anti-
gen formation as a potential mechanism contributing to auto-
immune phenomena following COVID-19 infection. During 
SARS-CoV-2 infection, viral proteases such as NSP3 and 
NSP5 can cleave numerous human proteins, potentially gen-
erating novel antigenic determinants that the immune system 
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may misidentify as foreign, leading to autoantibody produc-
tion and tissue-specific damage [49]. In the context of ES, this 
process could promote the development of autoantibodies tar-
geting RBCs and platelets, exacerbating cytopenias.

Diagnostics

Analysis of the 16 cases provides strong evidence that the eval-
uated hematological parameters are characteristic of ES. All 
patients demonstrated decreased hemoglobin levels and plate-
let counts at the time of diagnosis. Additionally, every case 
had a positive Coombs test, confirming the presence of AIHA. 
LDH and indirect bilirubin levels were consistently elevated in 
the cases where these markers were assessed, showing notable 
uniformity. However, hemolysis indicators, particularly reticu-
locyte counts, were not reported frequently enough to establish 
clear patterns or draw definitive conclusions.

In ES, the direct Coombs test result is almost invariably 
positive for immunoglobulin G (IgG), complement, or both 
[50]. Therefore, not conducting the test could compromise the 
accuracy of the diagnosis. The fact that each case from both 
subsets recorded a positive result for this test ensures high di-
agnostic accuracy.

None of the 16 cases investigated antiplatelet antibodies 
in their diagnostic approach for the ITP component of ES. Al-
though the detection of antiplatelet antibodies seems coherent 
with a diagnosis of ES-associated ITP, it is not routinely per-
formed due to the lack of sensitivity in the detection methods 
available today [51, 52].

As mentioned, the cytopenias of ES in all 16 case reports 
involved anemia and thrombocytopenia. No occurrence of im-
mune neutropenia was reported. In the literature, concurrent 
autoimmune neutropenia in ES was observed in only 10 of 68 
adult patients (14.7%) and about 25% of children at the time of 
diagnosis, making it a relatively uncommon occurrence [13]. To 
add, in a systematic review on the clinical features of patients 
with ES, only 8.2% (18/219) cases reflected neutropenia [53]. 
Although neutrophils contain distinct antigenic profiles such as 
ANCA and NA1 that can be targeted in certain immune-medi-
ated pathologies, their relatively short lifespan and being rap-
idly cleared from circulation most likely limits their exposure to 
immune-mediated destruction in the setting of ES [54].

A differential diagnosis is of vital importance for ES, as it 
is a diagnosis of exclusion. This requires ruling out similar dis-
eases, including but not limited to thrombotic thrombocytope-
nia, cold agglutinin disease, infections, SLE, autoimmune lym-
phoproliferative syndrome, and malignancies, before suspecting 
ES [6]. Although all 16 patients included were diagnosed with 
ES, a thorough differential diagnosis was not reported in most 
cases. Future reports should, therefore, emphasize investigating 
differentials to reduce the chances of a false diagnosis in an al-
ready frequently misdiagnosed disorder [55].

Treatment regimens

As mentioned earlier, blood cell transfusions were used in 

seven of the 11 cases to correct the cytopenia [20, 24-28, 30]. 
While RBC transfusions are indicated for ES-associated AIHA 
when necessary, platelet transfusions for ES-associated throm-
bocytopenia are typically reserved for cases of life-threatening 
hemorrhages and used in conjunction with immunomodulatory 
drugs [51, 56-60]. In this review, platelet transfusions were ad-
ministered in two cases; however, platelet count did not in-
crease in response to the transfusion in any of these cases [25, 
30]. In one of these cases, the patient passed away following 
the platelet transfusion [30]. With transfusions, there is always 
a risk of mid-transfusion fever, as seen in one of our cases, 
prompting the discontinuation of the transfusion and the ad-
ministration of dexamethasone and IVIG [22]. Recent studies 
have reserved plasma exchange for life-threatening hemolysis 
in ITP or AIHA-associated ES [60-63].

The American Society of Hematology has not established 
specific guidelines for the treatment of ES, instead recom-
mending a comprehensive, multi-faceted approach to manage-
ment. Treatment decisions are influenced by several factors, 
including the severity of cytopenia, the presence of patient co-
morbidities, the response to initial therapy, the risk of relapse, 
and the patient’s age [10, 64]. First-line treatments typically 
begin with corticosteroids, such as prednisone, administered 
at 1 - 2 mg/kg/day and tapered over time [10, 64]. IVIGs can 
serve as either a first-line or adjuvant therapy, particularly 
in patients presenting with thrombocytopenia [10, 64]. For 
second-line treatment, rituximab, is considered for refractory 
cases or patients experiencing persistent bleeding despite ini-
tial therapies [10, 64]. In more resistant cases, splenectomy, 
thrombopoietin receptor agonists, and hematopoietic stem cell 
transplantation may be indicated [10, 64].

The lack of evidence on the treatment of ES patients sec-
ondary to COVID-19 infection or immunization has made it 
difficult to establish standardized guidelines. Both the World 
Health Organization (WHO) and the Centers for Disease Con-
trol and Prevention (CDC) recommend the use of corticoster-
oids, the first-line treatment for primary ES, for the treatment 
of severe or critical COVID-19, particularly in patients requir-
ing supplemental oxygen or mechanical ventilation [65-68]. 
However, both organizations advise against the use of steroids 
in mild or non-severe cases, as the risks may outweigh the ben-
efits in patients who do not require respiratory support [65-
68]. This ambiguity in treatment creates significant complica-
tions and unforeseen events in patients with concurrent ES and 
COVID-19 symptoms. For instance, in one of the included re-
ports, a patient with COVID-19, despite having a hemoglobin 
level of 6 g/dL, was given IVIG instead of corticosteroids [23]. 
After receiving a second dose of IVIG, the patient developed 
a popliteal deep venous thrombosis, which was treated with 
heparin. Consequently, IVIG was discontinued due to its sus-
pected role in contributing to the thromboembolism.

The treatment regimen and the response to the treatment 
administered in the included case reports varied on a case-by-
case basis. Therefore, further studies are needed to establish 
standardized treatment protocols, including expanding the 
FDA BEST monitoring protocol to also include AIHA post-
vaccination (currently only ITP is listed among relevant pa-
rameters to ES) [69]. To establish appropriate laboratory 
monitoring intervals, a complete blood count (CBC) should 
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be performed as soon as ES is suspected [70]. A Coombs test 
should be included in the initial workup to assess for hemolytic 
anemia [70]. Once ES is confirmed, weekly CBCs are advised 
to track blood counts until stabilization. Afterward, follow-up 
CBCs should be done every 2 - 4 weeks, with more frequent 
monitoring if signs of recurrence appear [70].

Limitations

Our study is not without limitations. First, due to variations 
in clinicians’ standards of care, there was subjectivity in the 
empirical data reported at presentation. This was evident in 
cases where hematological parameters were not available be-
fore admission, making baseline comparisons challenging. 
Additionally, hemoglobin levels and platelet counts were not 
always provided at patient discharge, hindering our ability to 
adequately assess treatment response. As a result, different pa-
rameters were selected for follow-up appointments.

Furthermore, the inconsistency in the diagnostic crite-
ria for COVID-19 infection among the included case reports 
is a limitation. While some cases were confirmed via posi-
tive COVID-19 PCR or antigen tests, others were diagnosed 
based on clinical symptoms with a high suspicion of infection 
or chest X-ray impressions revealing a COVID-19 pattern of 
pneumonia.

Finally, one notable limitation of this study is the reliance 
on only 16 case reports, which restricts the ability to draw 
broad, generalizable conclusions. Studies with larger sample 
sizes are therefore necessary. This may be difficult as second-
ary ES can easily be overlooked and underreported in clini-
cal practice. This underreporting highlights the critical need 
for prospective cohort studies or case-control investigations to 
better characterize ES secondary to COVID-19 infection/vac-
cination.

To expand the evidence base on ES secondary to post-
COVID infection or vaccination, we call for international case 
reporting and collaboration. Sharing clinical cases from di-
verse populations worldwide will enhance our understanding 
of the prevalence, progression, and outcomes of the conditions, 
ultimately guiding more effective patient care and research.

Conclusion

This systematic review examined the clinical presentation, 
temporal relationship, diagnostics and treatment regimen of 16 
cases of ES secondary to COVID-19 infection or vaccination. 
Patients with pre-existing autoimmune disorders require par-
ticular attention when investigating ES following COVID-19 
vaccination or infection. Autoimmune conditions often involve 
a dysregulated immune system, which may increase the sus-
ceptibility to developing secondary autoimmune diseases like 
ES. While a causal relationship between ES and COVID-19 
infection or vaccination cannot be determined at this stage due 
to data insufficiency, the evidence supports the temporality cri-
terion, particularly between ES and COVID-19 vaccination. In 
terms of diagnostics, future cases of suspected ES post-COV-

ID-19 infection or vaccination should also consider reporting 
peripheral blood smears, reticulocyte counts, and LDH levels. 
This will aid in formulating a more inclusive clinical picture of 
ES amid multiple differentials and comorbid autoimmune con-
ditions. As for treatment, early initiation of corticosteroids and 
IVIG may be used as first-line therapies, given their frequent 
use and partial response rates observed in the reviewed cases, 
though standardized treatment protocols are needed to mitigate 
complications in the setting of COVID-19 pathogenesis.
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