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Autoimmune haemolytic anaemia and a marked rise in the
lymphocyte count associated with COVID-19 in a patient with
treatment-na€ıve chronic lymphocytic leukaemia: a case report

Severe acute respiratory syndrome coronavirus-2 (SARS-

CoV-2), the causative agent of coronavirus disease 2019

(COVID-19), infects human cells through binding of its S

protein to the angiotensin-converting enzyme 2 (ACE-2)

receptors on their surface.1 Given the expression of the later

in various organs, COVID-19 has a wide spectrum of clinical

presentations, albeit remains mainly a respiratory disease

because of the high expression of ACE-2 receptors on type 2

pneumocytes. In addition to the direct cytopathic effect of

SARS-CoV-2, dysregulated immune responses are pivotal in

the pathogenesis of COVID-19. Furthermore, secondary

autoimmune phenomena outside the respiratory system,

including autoimmune haemolytic anaemia (AIHA), have

been increasingly reported.2

Chronic lymphocytic leukaemia (CLL) is characterised by

clonal proliferation and accumulation of mature B cells in

the blood, bone marrow (BM), spleen and lymph nodes

(LNs). It is the most common type of leukaemia in Western

countries with peak incidence in the sixth and seventh dec-

ades of life.3 Autoimmune cytopenias are well recognised

with CLL, with a 7% incidence quoted for AIHA.4 Herein,

we report the case of a patient with CLL who developed

AIHA, mostly secondary to a cold agglutinin, and a marked

increase in lymphocyte count, in the context of worsening

COVID-19.

An 80-year-old woman known to have treatment na€ıve

Binet stage A CLL, with 13q deletion, presented to Accident

and Emergency with 5 days history of productive cough,

shortness of breath (SOB) and fever warranting admission

for suspicion of COVID-19, which was later confirmed by

reverse transcriptase-polymerase chain reaction on a

nasopharyngeal swab. Other significant comorbidities

included congestive cardiac failure and atrial fibrillation, for

which she had a dual lead pacemaker in situ.

Admission plain chest radiograph (CXR) showed bi-basal

consolidation and cardiomegaly (Fig 1), and the full blood

count showed a haemoglobin (Hb) level of 134 g/l and a

lymphocyte count of 18�6 9 109/l. Worsening SOB and con-

fusion ensued on day (D) 7 of admission, and a repeat CXR

showed worsening of the bilateral peripheral airspace opaci-

ties and interstitial shadowing (Fig 1). Concomitantly, the

Hb level started to drop, with a nadir of 77 g/l on D 17.

Other investigations included a reticulocyte count of 10�6%
(0�45–2�42), lactate dehydrogenase (LDH) of 548 iu/l (135–
214), and a bilirubin of 47 lmol/l (0–21), which was mainly

unconjugated. A direct anti-globulin test was positive (3+)
for C3d and negative for immunoglobulin G (IgG), and a

blood film showed red cell agglutination, alongside the

known CLL (Fig 1). Serology for Mycoplasma pneumoniae

was negative. Based on these investigations AIHA, mostly

secondary to a cold agglutinin, was diagnosed and the

patient was managed conservatively and did not require

blood product support. Her respiratory illness was managed

with intravenous (IV) doxycycline and supplemental oxygen
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without the need for ventilatory support. Her inpatient stay

was also complicated by fluid overload, which was success-

fully off-loaded with IV infusion of furosemide. The patient

made a full recovery and was discharged on D 25.

Figure 2 shows the fluctuations in the lymphocyte count,

Hb and C-reactive protein (CRP) levels during inpatient

admission and outpatient follow-up. As seen, there was a

noticeable increase in CRP and drop in Hb coinciding with

the worsening pneumonia, while the lymphocyte count con-

tinued to increase. Thereafter, the CRP started to downtrend,

whereas the lymphocyte count sustained the upward trend to

a peak of 209 9 109/l at D 14 with a parallel trough of Hb

level at D 17. Both lymphocyte count and Hb level returned

to the prehospitalisation baseline within 3 months.

Amongst the effects on the haematopoietic system, lym-

phopenia is seen with COVID-19 and its severity has been

linked with worse prognosis.5 On the contrary, an 11-fold

increase in lymphocyte count was seen in our case. Although

immunophenotyping on peripheral blood was not performed

in our case, blood film morphology was consistent with CLL.

This ‘COVID-induced lymphocytosis’ was reported by Panee-

sha et al.6 in four patients with therapy na€ıve CLL. Similar

increases in circulating lymphocytes due to their efflux from

the BM and/or LNs is seen in patients with CLL upon initia-

tion of treatment with the Bruton tyrosine kinase inhibitor,

ibrutinib. Increased expression of CD38 on the circulating

CLL cells was noted in these patients,7 and the same is found

in patients with COVID-192; whether the same occurs in

patients with CLL infected with SARS-CoV-2 is not known.

Lymphocytosis was also seen in a proportion of paediatric

patients with COVID-19.8

AIHA has been reported with COVID-199–11, and is well

recognised with CLL.4 The dysregulated immune response

seen with COVID-19 encompass a pro-inflammatory T cell

profile with an increase of Th17 and high cytotoxicity of

CD8+ T cells, which is strongly associated with autoimmu-

nity, as well as a pro-inflammatory cytokine storm occurring

in severe infection at about D 14.2 In addition, molecular

mimicry between the red cell membrane protein ankyrin 1
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Fig 2. Line chart showing fluctuations in haemoglobin, C-reactive protein (CRP), and lymphocyte count. Day 0 corresponds to the admission

day. The vertical black line marks day 7. The grey shaded area represents inpatient admission.

Fig 1. Top: plain chest radiographs on admission (left) and on day 7

of admission (right) showing worsening pneumonia. Bottom: Blood

film (940) showing red cell agglutination, polychromasia, sphero-

cytes, and chronic lymphocytic leukaemia (CLL) cells.
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and the viral S protein has been implicated as another mech-

anism for AIHA with COVID-19.12 AIHA in CLL occurs

more in patients with unfavourable cytogenetics, and is

mainly due to IgG antibodies with specificity against rhesus

(Rh) D and erythrocyte protein band 3 (B3 protein).13,14 In

our case, the patient did not have unfavourable cytogenetics,

developed AIHA at a time-point coinciding with the cytokine

storm, the direct anti-globulin test was positive for C3d,

highlighting specificity of the autoantibody to the Ii and/or

Pr antigens,15 and the haemolysis completely resolved after

recovery from COVID-19. Combined, these factors suggest

that the cause for AIHA was a cold agglutinin secondary to

SARS-CoV-2 rather than CLL.

In conclusion, we report the occurrence of AIHA and a

marked rise in lymphocyte count in a patient with therapy

na€ıve CLL in the context of severe COVID-19. Although

AIHA has been reported in patients with CLL and COVID-

19, to the best of our knowledge, this is the first case report

of AIHA mostly due to a cold agglutinin in a patient with

CLL and COVID-19. As the spectrum of complications sec-

ondary to COVID-19 increases, more vigilance in needed in

the care of patients affected with it, with an increasing

importance of multidisciplinary approach in management.
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