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CASE 1



Scenario
• 52 year old European male

– Fit and well
– Brother recently diagnosed with diabetes

• PMHx
– Nil

• Social Hx
– Ex-smoker stopped 5 years ago (20 pack-year)

• Medication
– Nil regular
– NKDA



Continue

• Examination

– Essentially normal 

– Mildly Elevated BMI 28 

• Routine bloods

– CBC, LFT, U&Es, HbA1c, 
cholesterol…etc

Ref. Range

Haemoglobin 164 (130 – 175)

RBC 5.14 (4.30 – 6.00)

HCT 0.48 (0.30 – 0.44)

MCV 93 (80 – 99)

MCH 31.9 (27.0 – 33.0)

Platelets 188 (150 – 400) 

WBC 13.1 (4.0 – 11.0)

Neutrophils 6.1 (1.90 – 7.5)

Lymphocytes 5.69 (1.00 – 4.00)

Monocytes 0.93 (0.20 – 1.00)

Eosinophils 0.32 (<0.51)

Basophils 0.05 (0.00 – 0.20)

Blood Film:  Lymphocytosis with reactive lymphocyte 
morphology is suggestive of infection (especially viral). Suggest 
repeat in 4 – 6 weeks. 



CBC
21/11/2016 13/02/2017

Haemoglobin 164 165 (130 – 175)

RBC 5.14 5.15 (4.30 – 6.00)

HCT 0.48 0.49 (0.30 – 0.44)

MCV 93 95 (80 – 99)

MCH 31.9 32.0 (27.0 – 33.0)

Platelets 188 165 (150 – 400) 

WBC 13.1 12.1 (4.0 – 11.0)

Neutrophils 6.1 5.17 (1.90 – 7.5)

Lymphocytes 5.69 5.79 (1.00 – 4.00)

Monocytes 0.93 0.85 (0.20 – 1.00)

Eosinophils 0.32 0.21 (<0.51)

Basophils 0.05 0.06 (0.00 – 0.20)

• Reactive lymphocytosis eg due to 

infection, inflammation, medication 

or autoimmune disorder should be 

considered first. If the lymphocytosis 

persists without an obvious clinical 

explanation then an indolent 

lymphoproliferative disorder 

including Monoclonal B cell 

Lymphocytosis can be considered. 

Suggest continue monitoring the 

lymphocyte count. If the 

lymphocyte count is above 7 

E+9/L, or if the patient has 

unexplained lymphadenopathy, 

hepatosplenomegaly or systemic 

symptoms of unexplained fever, 

night sweats or weight loss, then 

a cell marker study on the 

peripheral blood lymphocytes will 

be a useful initial test. 



Lymphocytosis
• Reactive

– Infection
– Medication
– Autoimmune
– Smoker (female)
– “Stress”

• Clonal
– Lymphoproliferative disorder

• Lymphoma
• Leukaemia

– Chronic lymphocytic leukaemia  (CLL)



CLL
• Epidemiology

– Most common Leukaemia in Adult
– Incidence 3 to 4 per 100,000 per year
– Median age of onset ~67
– Male > Female
– 10% will have family history

• Diagnosis
– 70% incidental finding on FBC
– Requires ≥ 5x109 circulating clonal B-cells

• 3 month
• Characteristic immunophenotype

– CD5+, CD 23+, CD200+, weak CD20, weak surface immunoglobulin and CD79b- and  FMC-. 



Management
• Key points

– Indolent disease
– Not curable but treatable

• Therefore, most of these patient will be managed in primary care
– Refer when requiring treatment

– Monitoring
• CBC

– 6 monthly for a year and consider yearly if stable 

• Clinically
– Lymphocyte count don’t necessary reflect severity of disease

– Special consideration
• Increase infection

– Acquire hypogammoglobulinaemia
– Annual flu vaccination

• Increase risk of malignancy



Indication to Treat
1. Cytopenia attributed to CLL 

• Hb and platelet <100

2. Bulky lymphadenopathy
• Splenomegaly (> 6cm below costal margin)

3. B symptoms
• Fever, night sweats > 1 month
• Weight loss > 10%
• Fatigue (affecting daily activities)

4. Autoimmune disease
• Autoimmune haemolytic anaemia or ITP

5. Progressive lymphocytosis (when baseline lymphocyte count is > 30x109)
• Lymphocyte doubling time < 6 month 



Immune System



COVID Vaccination in CLL

Blood. June 2021



Result



The importance of B cell

Blood Advances. Aug 21



Rituximab



Anti-CD 20 Treatment

• Response 3-6 months

– <10%

• Response >9 months

– 80+%







CASE 2



Case Two
Haemoglobin 70 g/L 115-155

RBC 2.1 x10^12/L 3.6-5.6

HCT 0.23 L/L 0.35-0.46

MCV 111 fL 80-99

MCH 33.3 Pg 27-33

Platelet 173 x10^9 150-400

WBC 3.6 x10^9 4-11

Neutrophils 2.23 x10^9 1.9-7.5

Lymphocytes 0.94 x10^9 1-4

Monocytes 0.4 x10^9 0.2-1

Eosinophils 0.03 x10^9 <0.51

Basophils 0.02 x10^9 0-0.2

• Blood Film

– Increased number 
of spherocyte and 
polychromatic cells
seen 



Differential diagnosis
1. B12 or folate deficiency
2. Liver disease
3. Medication related
– EtOH

4. Hypothyroidism
5. Reticulocytosis
– Blood loss
– Haemolysis

6. Myelodysplastic syndrome
– Sometime the peripheral blood dysplasia is not noticeable



Haemolysis 101

1.Increase haemoglobin breakdown

2.Evidence of compensatory erythroid 
hyperplasia

3.Evidence of red cell damage

4.Evidence of shorted red cell survival



1. Increase haemoglobin breakdown

• ↓Haptoglobin (sensitive)
– Essentially exclude 

haemolysis if normal 
– Liver synthesis 

• Urine haemosiderin
(severity)
– More likely in intravascular 

haemolysis

• ↑Bilirubin (unconjugated)
– Often we just use total bili



2. Evidence of compensatory erythroid hyperplasia

• Reticulocytosis

• ↑LDH



3. Evidence of red cell damage

• Morphological
– Spherocyte

• Immune mediated
• Red cell membranopathy

– Red cell fragments
• Microangiopathic haemolysis

– Blister cells
• Metabolic (G6PD)

• Serological
– Direct antiglobulin test (DAT/Coombe’s)

• IgG 1-2/4 (considered as normal)
• C3D 1-2/4 (considered as normal)



4. Evidence of shorted red cell survival

• Anaemia

• Red cell survival study

–
51

Chromium



So the story continue
Feb 18 Mar 18 Nov 20 Feb 21 May 21

Haemoglobin 70 128 100 128 88

RBC 2.1 4.17 3.01 4.29 2.57

HCT 0.23 0.41 0.31 0.4 0.28

MCV 111 99 102 94 107

MCH 33.3 30.7 33.2 29.8 34.2

Platelet 173 266 285 349 351

WBC 3.6 8.0 4.0 14.8 6.0

Neutrophils 2.23 6.89 2.2 11.9 3.7

Lymphocytes 0.94 0.78 1.3 2.0 1.7

Monocytes 0.4 0.28 0.4 0.8 0.4

Eosinophils 0.03 <0.01 0,1 011 0.1

Basophils 0.02 0.01 <0.1 0.1 <0.1

Retic 163 229







Nature Medicine. July 21







• Very confusing study

– Their written conclusion 
is very different. 
• Probably too many 

subgroup analysis



NEJM. Sep 21
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