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A 3-Case Series of Autoimmune Haemolytic Anaemia and COVID-19:
Is Plasma Exchange an Alternative?
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Abstract
COVID-19 has rarely been associated with immune-mediated phenomena such as autoimmune haemolytic anaemia (AIHA).
Both cold hemolysis with cold agglutinin detection and warm haemolysis have been described with variable prognoses. Current
treatment regimens are based on experience with other case series and case reports, which still represent a clinical challenge.
Corticosteroids, red cell transfusions and rituximab have been successfully employed.We present 3 cases of AIHA in the context
of COVID-19 disease, the first case successfully treated with plasma exchange and long-term follow-up of the 3 cases showing
complete remission of anaemia.
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Introduction

COVID-19 is a new worldwide infectious disease caused by
the SARS Cov2 coronavirus infection and is responsible for a
great variety of systemic immune-mediated phenomena, such
as Guillain-Barré syndrome or immune thrombocytopenia [1,
2]. In common with other viral infections, it has been related
to the development of autoimmune haemolytic anaemia
(AIHA). However, both mechanisms involving cold and
warm hemolysis have been reported [3–8]. Treatment is based
on case report experience: corticosteroids, red cell transfu-
sions and rituximab have been used successfully [5].
Another issue is lack of data about prognosis of this phenom-
ena. Herein, we present three cases of AHAI in the context of
COVID-19, and 6 months following, showing complete re-
mission of hemolysis. Also, one of them successfully treated
with plasma exchange.

Case 1

A 54-year-old man with no previous relevant medical history
was admitted to the emergency department for a cough, fever
and dyspnoea. On physical examination, the ratio of arterial
oxygen partial pressure (PaO2 inmmHg) to fractional inspired
oxygen ratio (PaFi) was 181 mmHg. In addition, the patient
also had jaundice, without other stigmata of liver disease. A
chest X-ray showed bilateral infiltrates, while a nasal swab
PCR test was positive for SARS Cov2. The patient received
hydroxychloroquine and tocilizumab as a treatment for
COVID-19 pneumonia. Blood tests showed elevated inflam-
matory parameters, as well as progressive anaemia with evi-
dence of haemolysis (Table 1). Results for acute infection by
hepatotropic viruses, syphilis, HIV, cytomegalovirus,
Epstein-Barr virus and Mycoplasma pneumoniae were nega-
tive. Direct antiglobulin test (DAT) was strongly positive for
C3d and negative for IgG. Based on the DAT results, cold
hemolysis-mediated phenomena was assumed, although cold
agglutinins were not initially determined. Moreover, a battery
of test was conducted without finding an underlying autoim-
mune, neoplastic or haematological disease. Treatment was
initiated with methylprednisolone boluses (250 mg × 3 times)
and methylprednisolone 1 mg/kg in a descending dose, with
fluid warmer and plasma exchange for five sessions.
Tocilizumab was initially administered due to the severity of
COVID-19 pneumonia. Rituximab was not administered in
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order to avoid the simultaneous use of two biological mono-
clonal antibody treatments during the COVID-19 infection.
The patient’s COVID-19 pneumonia improved favourably
while their haemoglobin concentrations increased to 15 g/dl
with normalization of haemolysis parameters. He had not pre-
sented relapses after corticosteroid withdrawal and after a 6-
month follow-up.

Case 2

A 72-year-old woman with no previous relevant medical his-
tory was brought to the Emergency department due to dys-
pnea, peripheral oxygen saturation of 79% and breathing
100% FiO2 when recorded at the patient’s home. Thorax
computed tomography showed bilateral infiltrates (Fig. 1)
while a nasal swab PCR test was positive for SARS Cov2.

The patient was diagnosed with acute respiratory syndrome
related to COVID-19. Owing to the severity of the acute re-
spiratory syndrome, the patient required orotracheal intuba-
tion and treatment with hydroxychloroquine, tocilizumab
600 mg (two doses), and dexamethasone 20 mgwith descend-
ing dose was started. During admission to the intensive care
unit (ICU), the patient presented progressive anaemia with no
signs of macroscopic haemorrhagia while blood test values
were consistent with hemolysis (Table 1). DAT was positive
for IgG and negative for C3d, and the patient was diagnosed
with AIHA. Results for acute infection by hepatotropic virus-
es, syphilis, HIV, cytomegalovirus, Epstein-Barr virus and
Mycoplasma pneumoniae were negative. The patient was still
receiving dexamethasone treatment at time of AIHA diagnosis
and red blood cell transfusion was carried out.

Both the respiratory condition and the haemolytic anaemia
of the patient improved favourably and were subsequently
discharged from the ICUwithout requiring additional therapy.
The patient’s blood returned to normal hemoglobin levels (15
mg/dl) at the 6-month follow-up period.

Case 3

A 76-year-old woman with a previous history of arterial hy-
pertension, hypothyroidism and chronic lymphocytic leukae-
mia (CLL) Rai-0, Binet B (no previous treatment) was admit-
ted to the emergency department with a fever, cough and
dyspnea. Peripheral oxygen saturation of 89% was recorded
at arrival, requiring immediate oxygen therapy via a nasal
cannula resulting in a PaFI of 360 mmHg. A positive PCR
test for SARS Cov2 was recorded, while chest X-rays showed
bilateral infiltrates of the lungs. A diagnosis of COVID-19

Table 1 Blood test at time of diagnosis of AIHA

Patient 1 Patient 2 Patient 3

Hemoglobin (g/dl) 6.5 7.4 8

Lymphocytes per mm3 630 2320 3550

Platelets per mm3 169,000 770,000 93,000

LDH (UI/l) 724 1456 423

Haptoglobin (mg/dl) < 7.75 < 7.75 < 7.75

Bilirrubin (mg/dl) 1 3.5 0,35

C3 (mg/dl) 72 81,4 -

C4 (mg/dl) 15 13.4 -

IL-6 (μg/ml) 138 89 82.9

DAT specificity IgG C3d IgG

DAT direct antiglobulin test

Fig. 1 Computed tomography of
case 2, showing bilateral
infiltrates by COVID-19
pneumonia
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pneumonia was determined. Hydroxychloroquine and corti-
costeroid treatment with methylprednisolone 20 mg daily was
administered for the treatment of the COVID-19 pneumonia.
During hospitalization, the patient presented progressive anae-
mia and hemolysis as determined by blood tests, which had
not been previously during CLL diagnosis and treatment
(Table 1). DAT was positive for IgG and negative for both
C3d and IgM, resulting in an AIHA diagnosis. Results for
acute infection by hepatotropic viruses, syphilis, HIV, cyto-
megalovirus, Epstein-Barr virus and Mycoplasma
pneumoniae were negative. Corticosteroid treatment was
maintained and red blood cell transfusion was administered.
Both the respiratory condition and the haemolytic anaemia of
the patient improved favourably resulting in a discharge from
the ICU without further therapeutic interventions. The pa-
tient’s blood had returned to normal haemoglobin concentra-
tions (12 mg/dl) at the 6-month follow-up period.

Discussion

In the present study, three patients with concurrent AIHA and
COVID19 infection are reported. One of them presumably by
cold hemolysis and the other two by warm hemolysis. The pa-
tient with cold hemolysis was treated successfully with plasma
exchange and, to our knowledge, is the first case of COVID-19-
related AIHA treated with plasma exchange reported. We also
describe the 6-month follow-up of these patientswith all showing
complete recovery of hemoglobin levels.

AHAI onset associated with a viral infection is a well-
known phenomenon. Although warm haemolysis is more fre-
quently presented, cold haemolysis has also been previously
reported by others [9]. A molecular mimicry mechanism has
been recently proposed [10].

There have been recently published studies reporting
COVID-19 cases with positive DAT results for IgG, C3d or
both, even with determination of cold agglutinin in some

cases. In many of the incidences of AIHA associated with
COVID-19, the patients presented comorbidities such as idi-
opathic thrombotic purpura, chronic lymphatic leukaemia or
lymphomas, especially in those associated with C3d-positive
DAT [3–5, 8]. However, herein, we present two patients who
did not have an underlying disease despite an exhaustive
screening for autoimmune disease and malignancies, even
during follow-up visits. This phenomenon suggests that an
underlying immunological disorder is not necessary to present
a COVID-19-related AIHA.

With respect to the SARS-CoV2 pneumonia treatment,
corticosteroids and tocilizumab were employed due to the
worsening of respiratory symptoms, as it was the best treat-
ment available at the time of the disease occurrence. The use
of steroids, rituximab and red blood cell transfusions with
good responses has been previously described in the context
of COVID-19-related AHAI [3, 5]. Patients two and three
were treated with corticosteroids and red blood cell transfu-
sions with both showing a good response in agreement with
previously published cases. However, in patient 1, rituximab,
which is usually the first-line treatment when cold agglutinins
are suspected [11], was not administered this in order to avoid
the simultaneous combination of two biological treatments.
This decision was made after taking into account the risks of
the hyperinflammatory syndrome associated with COVID-19.
A total of five sessions of plasma exchange were performed,
in combination with high-dose corticosteroids resulting in a
significant improvement in the patient.

As much of the information about COVID-19-related
AIHA has been obtained from case reports and case studies,
there is a lack of information about its prognosis. In the pres-
ent study, we have followed these patients for 6 months and
have verified the complete resolution of the anaemia, as
shown by a return to normal hemoglobin concentrations
(Fig. 2). The results from this case study build on the infor-
mation about the prognosis of these phenomena which is like-
ly to be related to the acute phase of COVID-19.

Fig. 2 Hemoglobin levels during
follow-up
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In summary, despite its rarity, coexistence of AIHA and
COVID-19 is a recently described phenomenon and it must
be suspected in the context of an unexplained or persistent
anaemia in patients with COVID-19 disease. In our experi-
ence, plasma exchange might be an option when cold hemo-
lysis is suspected and AIHA might resolve in time once
COVID-19 acute phase is over.
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