
CASE REVIEW

An unusual case of severe anaemia and lymphocytosis
S J Chavda specialist registrar, haematology, National Institute for Health Research academic
clinical fellow, S Iyengar consultant in haematology, C Dearden consultant in haematology
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An 83 year old man was referred to the haematology clinic with
a three week history of fatigue and shortness of breath on
exertion. His symptoms had progressively worsened and on the
day of review he felt breathless at rest. He had noted that he
bruised easily over his arms and had recently been admitted for
recurrent chest infections that required intravenous antibiotics.
He had also lost 5 kg in weight during the past month.
His medical history included hypertension and elective repair
of an abdominal aortic aneurysm. He had no travel history of
note and did not smoke or drink alcohol.
On examination he appeared pale. He had palpable
lymphadenopathy in the cervical region but no palpable
hepatosplenomegaly and the rest of the examination was normal.
Observations were heart rate 90 beats/min, blood pressure
110/60 mm Hg, respiratory rate 18 breaths/min, oxygen
saturations 98% on room air, and temperature 37°C.
Blood test showed haemoglobin 44g/L (reference range
133-167), white blood cell count 125×109 cells/L (3.5-11),
lymphocytes 122.4×109 cells/L (1.0-3.0), neutrophils 0.39×109

cells/L (2.0-7.0), platelets 54×109/L (150-410), reticulocytes
1×109/L (25-75), and C reactive protein 114.2 nmol/L
(0.76-28.5). Urea, creatinine, and liver function tests including
bilirubin were normal. Parvovirus polymerase chain reaction
was positive at 172 000 copies and cytomegalovirus, adenovirus,
and Epstein-Barr virus polymerase chain reaction were negative.
A direct antiglobulin test was negative.
Figure 1 shows his bone marrow aspirate and fig 2 shows his
peripheral blood film.

On flow cytometry, 55% of the bone marrow leucocytes were
clonal, κ light chain restricted, and positive for CD5, CD19,
CD38, and CD43; weakly positive for CD20; and negative for
CD22 and CD79b.

Questions
1. What is the likely diagnosis?
2. What are the differential diagnoses for this patient’s
anaemia?
3. What other signs and symptoms can patients with this
condition present with?
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4. What is the staging system for this condition?
5. How can this condition be treated?

Answers
1. What is the likely diagnosis?
Answer
The bone marrow aspirate and peripheral blood film show small
mature lymphocytes, which together with the flow cytometry
results are consistent with chronic lymphocytic leukaemia
(CLL).

Discussion
The bone marrow aspirate and flow cytometry results are
consistent with chronic lymphocytic leukaemia (CLL) (fig 3).
CLL cells are small mature B cells with a round dense nucleus
that contain partially aggregated chromatin and no obvious
nucleoli. They are usually uniform in appearance. Other
haematopoietic cells tend to be reduced and continue to fall as
the disease progresses.1

Fig 3 (A) Bone marrow aspirate (May-Grünwald-Giemsa
stain), showing bone marrow particle packed with chronic
lymphocytic leukaemia (CLL) cells (arrowhead) and CLL
cells in the background slide (arrow points to one example;
original magnification ×10. (B) Bone marrow aspirate at
higher magnification (×40) showing a heavy infiltrate of
CLL cells (arrow points to one example)

The peripheral blood film usually shows similar mature
lymphocytes and smear cells (fig 4).2 Smear cells are fragile
CLL cells that lyse when the blood film is made.

Fig 4 Peripheral blood film (May-Grünwald-Giemsa stain)
showing chronic lymphocytic leukaemia cells (arrow) and
smear cells (arrowhead); original magnification ×40

Diagnosis is based on a combination of the following criteria:
• Characteristic lymphocyte morphology
• Presence of more than 5×109/L circulating clonal B cells
for more than three months

• Characteristic immunophenotype.3

Patients with CLL can be scored according to
immunophenotyping of the malignant cells. CLL cells are
typically weakly positive for surface membrane
immunoglobulin; positive for CD79b, CD5, and CD23; and
negative for FMC7. Each cell surface marker is awarded one
point (total score of 5). A score of 4-5 combined with the
characteristic morphology is diagnostic of CLL and helps
distinguish it from other B cell malignancies.4

CLL is most common in older people and is more common in
men than in women. It is also more common in white people
and is rare in Asian populations.5 The age adjusted incidence
of CLL in the United Kingdom and United States is 4.2 per 100
000 per year, with a median age at presentation of 72 years.6

The differential diagnosis for a patient with the bone marrow
aspirate results seen above include:

• B cell non-Hodgkin’s lymphoma, follicular lymphoma,
mantle cell lymphoma, marginal zone lymphoma, and
lymphoplasmacytic lymphoma

• Hairy cell leukaemia
• B prolymphocytic leukaemia.7

The immunophenotyping results, which are classic for CLL,
make these diagnoses less likely. Before starting treatment bone
marrow aspiration and trephine biopsy are sometimes performed
to determine the degree of CLL infiltration within the bone
marrow, as well as the level of haematopoietic reserve if the
patient has severe cytopenias. Flow cytometry can also be
performed on the aspirate sample and the aspirate analysed for
prognostically relevant cytogenetic abnormalities.

2. What are the differential diagnoses for this
patient’s anaemia?
Answer
The differential diagnoses include bone marrow infiltration by
CLL leading to suppression of normal haematopoiesis;
autoimmune haemolytic anaemia secondary to CLL; and
infections, in particular parvovirus, in conjunction with CLL.

Discussion
Differential diagnoses include:

• CLL affecting haematopoiesis: this can occur as the disease
progresses, with lower counts as the marrow becomesmore
highly infiltrated with CLL cells1

• Autoimmune haemolytic anaemia (AIHA) secondary to
CLL: this occurs in 10-20% of patients with CLL.6 AIHA
is defined as an isolated fall in haemoglobin with a positive
haemolysis screen (positive direct antiglobulin test (DAT);
raised reticulocyte count, lactate dehydrogenase, and
bilirubin; and reduced haptoglobin values).8 Immune
thrombocytopenia also occurs in 5% of patients with CLL.
Treatment includes steroids and steroid sparing agents such
as ciclosporin and mycophenalate mofetil as possible
additions to therapy.9 In life threatening circumstances,
splenectomy may be needed to treat AIHA or immune
thrombocytopenia. The anti-CD20 antibody, rituximab, is
also a potential treatment option10

• Viral infections: pure red cell aplasia is uncommon in
patients with CLL, and it can be confirmed by the absence
of red cell precursors in a bone marrow aspirate. Causes
include infection with Epstein-Barr virus, cytomegalovirus,
and parvovirus (fig 5). If viral infection is suspected,
polymerase chain reaction is carried out to detect the virus.
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If positive, monthly intravenous immunoglobulin is given
(2 g/kg in fractionated doses over five days) until the virus
is undetectable and haemoglobin values recover11

• Other common causes of anaemia, such as iron deficiency,
B12 deficiency, and folate deficiency should be excluded.

Fig 5 Bonemarrow aspirate (May-Grünwald-Giemsa stain)
showing parvovirus inclusions (arrow); original
magnification ×100

3. What other signs and symptoms can
patients with this condition present with?
Answer
Patients are often asymptomatic. Symptoms and signs include
lymphadenopathy, splenomegaly, fatigue, symptoms related to
anaemia, and recurrent infections. Patients also have B
symptoms: fevers greater than 38°C, drenching night sweats,
and loss of at least 10% of body weight in six months.6

Discussion
About 80% of patients are asymptomatic at the time of
presentation and the diagnosis of CLL is made on a routine full
blood count.6

However, patients can present with painless and often
symmetrical lymphadenopathy and splenomegaly (66%).12They
may also have symptoms of bone marrow infiltration, with
recurrent infections secondary to neutropenia, shortness of breath
and fatigue secondary to anaemia, and easy bruising as a result
of thrombocytopenia. Hypogammaglobulinaemia secondary to
CLL can also result in recurrent herpes zoster and other viral
or bacterial infections.12

Patients can also present with B symptoms. In patients with a
known diagnosis of CLL this is clinically significant because
it may herald transformation (Richter’s transformation) to a
high grade non-Hodgkin’s lymphoma.6 In 80% of patients whose
disease transforms, CLL transforms into diffuse large B cell
lymphoma. Transformation should be suspected if there is a
rapid enlargement in lymph nodes or bulky lymphadenopathy,
extranodal disease, or a rise in serum lactate dehydrogenase.13
In such cases a positron emission tomography computed
tomography scan is needed to look for FDG
(fluorodeoxyglucose-18F) avid lymph nodes and a biopsy should
be performed to confirm a diagnosis.6 Treatment of
transformation depends on the lymphoma subtype but is usually
with aggressive chemotherapy, such as R-CHOP (rituximab,
cyclophosphamide, doxorubicin, vincristine, prednisolone).13

4. What is the staging system for this
condition?
Answer
Two staging systems are commonly used for CLL—the Rai and
Binet staging systems.14

Discussion
There is no single standardised staging system for CLL; instead,
the Rai and Binet staging systems (tables 1⇓ and 2⇓) are used.
A simplified Rai staging system has also been proposed (table
3⇓).
Because haemoglobin is usually less than 100 g/L in patients
with CLL and autoimmune haemolysis, these patients can be
misleadingly upstaged. This should therefore be taken into
account when using the Rai and Binet staging systems.
Patients with low risk Rai stage 0 disease have an excellent
median survival of more than 13 years, whereas those with high
risk stage IV disease have a median survival of only one year.12
Other poor prognostic factors include cytogenetic abnormalities
(TP53 mutations, chromosome 17p or 11q deletions), CD38
expression on cells, unmutated variable heavy immunoglobulin
chain genes, and raised β2 microglobulin concentrations.14
However, current guidelines do not recommend routine
screening for these prognostic markers in patients with early
CLL in whom no clinical treatment is needed.6

5. How can this condition be treated?
Answer
Patients who are well do not require treatment and are followed
up regularly under an active surveillance programme. Patients
with active disease are treated with chemotherapy. Those with
high risk disease can be considered for allogeneic stem cell
transplantation after induction chemotherapy.14 Several
promising novel targeted drugs are becoming available in both
first line and relapse settings.15

Discussion
Asymptomatic patients and those with early stage disease do
not require treatment and are usually followed up on a three to
six month basis.4 Regular full blood counts are performed to
monitor lymphocyte doubling time and haematopoiesis. Patients
are also monitored clinically for increasing lymphadenopathy
and hepatosplenomegaly as well as new onset B symptoms.6

Indications for treatment include:
• Progressive bonemarrow failure with worsening cytopenias
• Massive splenomegaly >6 cm below the costal margin or
progressive splenomegaly

• Massive lymphadenopathy >10 cm in diameter or
progressive and symptomatic lymphadenopathy

• Lymphocyte doubling time of less than six months or
progressively increasing lymphocytosis

• Autoimmune related cytopenias that do not respond to
steroids.6

Before starting treatment, patients should be screened for TP53
deletions and mutations because these predict resistance to
conventional chemotherapy regimens.14

Most cases of CLL are treated with chemotherapy, although
targeted inhibitors are currently being tested in trials.15Treatment
is discussed in a multidisciplinary setting comprising
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haemato-oncology doctors, radiologists, histopathologists, and
clinical oncologists.
First line chemotherapy is usually FCR (fludarabine,
cyclophosphamide, and rituximab) in monthly cycles. Patients
are given up to six cycles of chemotherapy and then restaged
with imaging.14Common side effects include nausea, vomiting,
anaemia, neutropenia, and thrombocytopenia.
Cyclophosphamide is an alkylating agent, and it carries the risk
of haemorrhagic cystitis, which is reduced by increasing fluid
intake and use of mesna. It is also associated with an increased
risk of second cancers and cardiotoxicity if used at high
dosages.6 Fludarabine is a purine analogue that inhibits DNA
synthesis and repair, resulting in apoptosis and cell death.
Common side effects include peripheral neuropathy, tumour
lysis syndrome if the patient has a heavy disease burden, and
fluid overload.16Rituximab is a monoclonal antibody that targets
CD20 positive B cells. Common side effects include infusion
reactions and reactivation of latent infections, particularly
hepatitis B. Patients must be routinely screened for viral
infections before starting treatment.17

Patients with a poor performance status owing to comorbidities
can be treated with less intensive chemotherapy regimens, such
as oral chlorambucil or rituximab combined with
bendamustine.14

Patients with TP53 deletions or mutations are defined as having
high risk disease and are offered alemtuzumab with steroids
because they tend to respond poorly to standard chemotherapy.6
Alemtuzumab is a humanised monoclonal antibody that targets
CD52 positive cells. Because it is highly immunosuppressive,
it carries an increased risk of neutropenic sepsis and clinically
significant cytopenias. Infusion reactions are also common.
Patients are at risk of reactivation of cytomegalovirus, and virus
levels must be routinely monitored. Coronary ischaemia has
also been reported.18

Radiotherapy can be given to patients with symptomatic bulky
lymphadenopathy and those whose disease is resistant to
chemotherapy and immunotherapy.6

Recently, novel targeted treatments for CLL have become
available through clinical trials. These oral chemotherapy
regimens have fewer side effects than standard regimens and
tend to be tolerated well in older patients. Examples of targeted
therapy are the oral kinase inhibitors ibrutinib and idelalisib.19
They target BTK (bruton tyrosine kinase) and
phosphoinositide-3 kinase δ, respectively, both of which are
enriched in B cells. Inhibition of these kinases reduces cell
proliferation and inhibition of anti-apoptotic pathways, thereby
primarily targeting and killing malignant B cells.15

These novel inhibitors have a favourable side effect profile and
are generally tolerated extremely well in these patients. These
new drugs potentially provide an exciting new range of
treatments with limited toxicities and excellent response rates.

Patient outcome
Our patient was treated with intravenous immunoglobulin for
his parvovirus infection. He was started on steroids empirically
to treat immune thrombocytopenia because his platelet count
was low and for sepsis with broad spectrum antibiotics. His
white cell count fell to 54×109 cells/L and his lymphocyte count
fell to 38×109 cells/L. Haemoglobin increased to 84 g/L and
platelets to 110 ×109/L. He is currently back on active
surveillance under the haematology team with monthly
intravenous infusions of immunoglobulin to continue treating
his parvovirus infection.
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Tables

Table 1| Rai staging system

Clinical featuresStage

Lymphocytosis >5×10 9/L0

Lymphocytosis + lymphadenopathy in cervical, axillary, or inguinal regionsI

Lymphocytosis + hepatomegaly or splenomegalyII

Anaemia (haemoglobin <110 g/L) or thrombocytopenia (platelets <100×109/L)III/IV
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Table 2| Binet staging system

Clinical featuresStage

<3 areas of lymphadenopathy (cervical, axillary, or inguinal regions, hepatomegaly, or splenomegaly)A

≥3 areas of lymphadenopathyB

Haemoglobin <100 g/L or platelets <100×109/LC
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Table 3| Modified Rai staging system

Clinical featuresStage

Lymphocytosis >5×10 9/LLow

Hepatomegaly or splenomegaly + lymphocytosisIntermediate

Haemoglobin <110 g/L or platelets <100×109/LHigh
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