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Abstract
Background: COVID-19 is known to cause systemic
disease with multiple organ dysfunctions. COVID-19
associated immune-mediated phenomena such as
autoimmune haemolytic anaemia has been identified
previously with rare incidence. However, the association
between COVID-19 infection and autoimmune haemolytic
anaemia is not fully evaluated.
Case presentation: Here, we present a case of a previously
well patient who developed severe cold agglutinin hemolytic
anemia during the course of COVID-19 infection. Although
there were no thrombotic complications, he developed
acute kidney injury and COVID-19 lung involvement during
the course of the disease. He was successfully treated
with blood transfusion, oxygen therapy, corticosteroids and
antibiotics and, best supportive care.
Conclusion: Although it is an uncommon presentation,
clinicians need to be aware of COVID-19 infectionassociated autoimmune manifestations including warm and
cold type haemolytic anaemia. This case emphasizes the
importance of an extensive diagnostic workup to identify
autoimmune haemolytic anaemia in COVID-19 patients
who could present with severe anaemia which requires
timely management to save their lives.
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Abbreviations
SARS-CoV-2: Severe Acute Respiratory Syndrome
Coronavirus-2; AIHA: Auto Immune Hemolytic Anaemia;
RT-PCR: Real-time Reverse Transcription Polymerase

Chain Reaction; Hb: Haemoglobin; MCV: Mean Corpuscular
Volume; LDH: Lactate Dehydrogenase; CRP: C-Reactive
Protein; ECG: Electrocardiogram; IgG: Immunoglobulin G;
IgM: Immunoglobulin M; EBV: Ebstein-Barr Virus; CMV:
Cytomegalovirus; HIV: Human Immunodeficiency Virus;
ANA: Anti-Nuclear Antibody, USS: Ultra Sound Scan; AKI:
Acute Kidney Injury; HTLV-1: Human T-cell Lymphotropic
Virus

Introduction
The number of Coronavirus disease-19 (COVID-19)
infected patients is rapidly increasing across the world
and the underlying pathophysiology of severe COVID-19
remains poorly understood. According to the published
data, it is stated that COVID-19 not only affects the
lungs but also various other systems. Circulatory,
haematological, and immune systems are three of
them [1-3].
Although there have been few reported cases of
autoimmune haemolytic anaemia (AIHA) associated with
COVID-19 infection, the relationship between this viral
infection and AIHA has not been well elucidated [4,5].
Here we are reporting a case of AIHA in a patient with
COVID-19 infection. To the best of our knowledge, this
is the first Sri Lankan description of an AIHA associated
with this viral infection.

Case Presentation
A 50-year-old previously healthy male was admitted
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with a five days’ history of fever, cough, and shortness of
breath to a tertiary care centre. On the day of admission,
he noticed tea-colored urine and worsening of shortness
of breath on exertion which gradually progressed to
shortness of breath at rest over the next few days. His
SARS-CoV-2 RT-PCR test was positive with a Ct value of
26/23. He was transferred to our hospital for specialized
COVID-19 treatment on the fifth day of admission to a
tertiary care centre. On admission to us (on the 10th day
of illness), he complained of shortness of breath at rest
and denied any history of bleeding, abdominal pain, or
vomiting. There was no past history or family history of
haemolytic anaemia. He was severely pale and icteric
and had tea-colored urine (Figure 1). He was tachypneic
with a respiratory rate of 34, tachycardic (pulse rate
126), and hypoxemic with a saturation of 88% on room
air which was improved to 95% on 60% oxygen via
venture mask. His blood pressure was 130/80 mmhg.

10 onwards) are shown in Table 1. His Hemoglobin
(Hb) level was 4.5 g/dl which was 10.5 g/dl four days
before. MCV level was 91fL (80-100 fL). On further
investigation, he had laboratory findings suggestive
of hemolytic anemia with indirect hyperbilirubinemia
and elevated LDH level of 3265 U/L. His venous blood
gas analysis showed lactate of 8.3 mmol/L. He had
CRP of 179 mg/dL (Normal < 6), Procalcitonin level of
7.32 (< 0.5 sepsis unlikely) and D-dimer level of 8.52
mg/L (Normal < 0.5). Troponin I was normal and ECG
showed sinus tachycardia. Blood picture (Figure 2)
showed normochromic, normocytic red cells with many
micro-spherocytes with few red cells agglutination,
moderate polychromasia, and NRBCs. There was

Blood results during our hospital stay (from day

Figure 2: Blood picture showing normochromic,
normocytic red cells with many micro-spherocytes with
few red cells agglutination, moderate polychromasia, and
NRBCs. There is neutrophil leukocytosis with neutrophil
left shift up to myelocytes with neutrophils with toxic
changes. There is mild thrombocytosis and no atypical
cells are seen.

Figure 1: Showing tea color urine.

Table 1: Showing laboratory findings from day 10 onwards.

Hemoglobin

Day 10

Day 11

Day 14

Day 16

After
Discharge

Normal Range

4.5

6.3

8.6

9.6

10.8

12.0-16.0

61.52

58.25

18.04

7.18

6.51

4.00-10.00

76.8

46.6

77.5

79

4.3

50-70

17.3

8.5

14.8

9.8

1.37

20-40

448

372

200

114

110

150-450

14.2

11.44

5.43

3.52

0.00-2.00

1391

140-280

7.39

0.70-1.30

g/dl
WBC
× 10 /L
9

Neutrophils
%
Lymphocytes
%
Platelets
× 10 /L
9

Total bilirubin
mg/dl
LDH

3265

U/L
Serum Creatinine 1.26

2.70

6.14

mg/dl
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and therefore was referred for nephrology follow-up.
He was discharged home on day 17 of his illness and
is under nephrology follow-up for renal involvement.
One month after the discharge he had hemoglobin of
10.8 g/dl, total bilirubin of 0.99 mg/dl (Normal 0.002.00), and creatinine of 4.11 mg/dl.

Discussion

Figure 3: Chest X-ray showing Left lower zonal inflammatory shadows.

neutrophil leukocytosis with neutrophil left shift up to
myelocytes with neutrophils with toxic changes. There
was mild thrombocytosis and no atypical cells were
seen. This was suggestive of haemolytic anaemia. Direct
agglutination test was positive with negative anti IgG
with positive anti C3d (2+). His routine cross-match was
incompatible which was corrected in strict 37 °C (blood
group- AB+). His Creatinine was 0.9 mg/dl (Normal 0.71.3 mg/dl) on day six and developed Acute Kidney Injury
(AKI) by day 12 with a Creatinine level of 2.7 g/dL. There
was no proteinuria. His Dengue NS-1 antigen, Dengue
IgM, and IgG antibodies were negative. Hepatitis A
IgM antibody, Hepatitis B surface antigen, Hepatitis C
antibody, HIV antigen 1 & 2 were negative. Mycoplasma
and Cytomegalovirus antibodies were also negative. His
ANA was negative. Ultra sound scan (USS) abdomen
was normal with no ultrasound evidence of abdominal
sepsis and had normal-sized kidneys. USS duplex of
bilateral lower limbs was normal. Chest X-ray (Figure 3)
showed Left lower zonal inflammatory shadows.
The diagnosis of cold AIHA was made considering
blood picture evidence, biochemical evidence of
haemolysis, and DAT findings.
He was resuscitated with intravenous normal saline
and blood transfusion. A total of five pints of warm
blood were given (3 pints on the day of admission to
our hospital and once daily on the next two days).
Intravenous Ceftriaxone 1g was given twice daily
for seven days. Folic acid 5 mg daily and renal dose
of prophylactic Enoxaparin was given along with
intravenous Dexamethasone 6 mg daily as per Sri
Lankan guidelines in treating COVID-19 pneumonia with
hypoxia. His rate of haemolysis gradually declined and
had stable hemoglobin by day four of admission to us.
However, he had persistently elevated Serum Creatinine
Kumarihamy et al. Clin Med Rev Case Rep 2021, 8:358

COVID-19 is known to cause autoimmune
manifestations similar to many other viruses such as
EBV, CMV, HIV, and HTLV-1 [6]. The ability of SARSCoV-2 to hyper-stimulate the immune system, induce
excessive neutrophil extracellular trap formation
with neutrophil-associated cytokine response and
the molecular resemblance between host and viral
components are described as principal mechanisms
causing autoimmunity [6]. Previous reports have
revealed both warm and cold agglutinin autoimmune
hemolytic anemia associated with COVID-19 [7]. Cold
hemagglutinin disease is caused by autoantibodies
(usually IgM) against RBC antigens that lead to hemolysis
at less than physiological temperature [8,9].
Our patient, who presented with confirmed SARSCoV-2 infection developed severe anemia, jaundice, and
tea-colored urine suggestive of hemolysis. After being
extensively investigated, a diagnosis of cold agglutinin
hemolytic anemia was made. AIHA is associated with
infections, lymphoproliferative neoplasms, autoimmune
diseases, immune deficiencies, and certain medications
etc. [10,11]. Our patient did not have a significant past
medical history or investigation findings compatible
with any of the above causes. His Mycoplasma IgM
was also negative, which is a common cause of cold
agglutinin hemolytic anemia [11,12]. Further Hepatitis
A, B, C, Dengue, retroviral, and cytomegalovirus
screening were negative. Hence, COVID-19 infection
was concluded as the cause for cold agglutinin hemolytic
anemia. However, he was not fully evaluated to exclude
underlying hematological malignancy.
Currently, there is no evidence-based therapy for
secondary cold agglutinin disease in Covid 19 patients,
and treatments are mainly based on previous case
reports and clinical experiences [7]. Previous reports
have documented the successful use of corticosteroids,
rituximab, and red cell transfusions [5,7,13]. Another
report also describes the successful treatment of
cold hemolysis with plasma exchange [7]. Our patient
was successfully treated with blood transfusions. He
also received Dexamethasone 6 mg for 10 days as
recommended for treating COVID-19 pneumonia [14].
It can be assumed that steroid therapy might have
contributed to hold the hemolysis as well.
Both COVID-19 and AIHA may result in a
hypercoagulable state, increasing the risk of both
arterial and venous thromboembolism [15,16]. Whether
AIHA patients benefit from antithrombotic prophylaxis
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remains unresolved [15]. However, this patient received
a prophylactic dose of enoxaparin though he did not
develop any thromboembolic complications.
This patient also developed AKI during the course of the
disease. The most probable cause for AKI was identified
as AIHA-related hemoglobin cast nephropathy. Excessive
intravascular hemolysis resulting in hemoglobinuria and
acute tubular injury due to toxic metabolites contribute
to the pathophysiology [17-19]. However, AKI can also
occur as a consequence of COVID-19 (Incidence- 0.9%29%). Direct virulence of SARS-CoV-2 virus on the renal
tubular epithelium and podocytes and secondary insults
such as hypoxia, cytokine storm, secondary infection
with bacteria, other viruses, fungi, and drug-associated
nephrotoxicity are all known to contribute to AKI [20].
As serum creatinine remained elevated in this patient,
he was referred for nephrology follow-up. Currently,
data related to COVID-19 associated renal injury is
lacking and therefore requires further evaluation [20].
Although uncommon, COVID-19 associated cold
agglutinin haemolytic anaemia can increase the severity
of the disease. Such patients have to undergo extensive
diagnostic workup to exclude other secondary causes
of AIHA to arrive at a definitive diagnosis. Clinicians
have to be aware of associated complications including
AKI as well. According to our experience red cell
transfusion and corticosteroids can be recommended
for the treatment of cold agglutinin disease associated
with COVID-19. Various treatment modalities and their
effectiveness need to be further evaluated.
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