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The full blood count is useful to assess concerning clinical states including anaemia, bleeding
and infection, but is also frequently performed in the well patient as a routine investigation.
History and physical examination are vital to guide both appropriate ordering and
interpretation of pathology results.
In asymptomatic patients, the pre-test probability of disease is low, resulting in an increased
rate of false positive results.1 Comparison of the current FBC result to previous results is useful
to determine whether an abnormality is new or has been persistent or progressive over time.

Working with reference intervals
The full blood count reference interval varies with patient age, sex and during pregnancy.
Different ethnicities are not accounted for by the reference interval so pathologists often rely
on relevant clinical notes to decipher results.
The FBC reference interval is derived from published ranges and / or population-derived data
which incorporates the range of results observed in the central 95% of a healthy population.
Approximately 5% of healthy individuals will have an ‘abnormal’ low or high result.

TOP TIP
The inclusion of clinical notes on the pathology request form may
help explain an abnormal result in an asymptomatic patient.

Dealing with abnormal results
An abnormal result may also be due to factors involved in the processing of a pathology test
such as incorrect specimen collection or delivery. Results must be interpreted in the clinical
context. Sometimes repeating the test itself is the best way to clarify any concerns.

Figure 1.
Platelet clumping occurs in vitro
and is usually EDTA-dependent,
preventing accurate platelet
enumeration. Repeat collection
in a citrate tube is advised,
as clinically indicated.
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Case 1
Melinda, 30, presents after a blood test conducted for a work medical showed she had an
abnormal blood count. Melinda has previously attended the practice for preventive health
screening and a referral for a termination of pregnancy 18 months ago. She is otherwise well
and has normal BP and a Mirena IUD in situ. Melinda takes no other medications.
		

On repeating her blood test at the surgery, she is found to have neutropenia.

		 Her results show: 		
					
					
					
					

WCC 3.7 [4.0 – 11.0]
Hb 135 [N]
Platelets 184 [N]
Neutrophils 1.3 [1.5 – 7.5]
Lymphocytes 1.4 [1.5 – 4.0]

Other readings are normal. A second FBC is recommended.
You follow up this blood count in eight weeks. Again, Melinda feels well and the results are
the same.
Melinda is diagnosed with persistent mild neutropenia that is asymptomatic. Recommended
investigations include FBC, blood film, ELFTs, vitamin B12 and folate levels. There are no
clinical features to suggest an autoimmune disorder so autoimmune markers are not advised.
There are no features to suggest a recent viral infection, however asymptomatic past infection
may be a cause, hence EBV, CMV, HBV, HCV and HIV testing may be performed.

Red flags?
		
		

In Melinda’s case, the likelihood of a haematological malignancy with an isolated 		
neutropenia is very low.

Next steps
Referral is not required if patients are clinically well with mild, stable neutropenia
(>1.0x109/L), no concerning clinical features and secondary causes have been excluded.
If these investigations have not identified a possible cause, and given Melinda is asymptomatic
with no history of recurrent infections, a repeat FBC to monitor every three to six months may
be all that is necessary.
If the neutropenia progresses, referral is recommended. If the neutropenia remains mild and
stable for 12 months, further FBC monitoring may only be needed if she develops symptoms
such as fever, mouth ulcers or other signs of a haematological or autoimmune disorder.

Neutropenia: FAST FACTS
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		• Neutrophils play an important role in the inflammatory response.
		• Neutropenia is most often acute and due to a secondary (non-bone marrow) cause
			(see Table 1). Patient history, including medications and physical examination, is
			 crucial in identifying possible causes to guide appropriate follow-up.
		• Mild neutropenia2 (1.0-1.5x109/L) is commonly due to an acute viral infection and
			 does not require referral. Further testing e.g. repeat FBC to review, viral serology
			 (e.g. EBV, CMV, HBV, HCV, HIV) may be considered, as guided by clinical features.
		• Patients of African descent may have ‘benign ethnic neutropenia’. They have a lower
			 limit of normal of 1.0x109/L.3 This is not associated with an increased risk of
			infection2,3 and no further follow up or monitoring is required.
		• Severe neutropenia (<0.5x109/L) is associated with an increased susceptibility to
			 bacterial and fungal infection or sepsis and urgent patient assessment is required.
		•
			
			
			

Patients on chemotherapy have impaired neutrophil production and are particularly
at risk of life-threatening infection with severe neutropenia. This is often an 		
expected result in patients on chemotherapy and discussion with the treating
oncologist or haematologist is required.

		• Medications may cause neutropenia.5 Medication review, dose adjustment or 		
			 cessation may be considered in conjunction with the treating specialist.
		• Morphological examination of the blood film is performed to identify possible
			 causes of neutropenia. Clinical notes including physical examination findings,
			 diagnoses and medications may indicate a known secondary cause.
		• Much less commonly, neutropenia occurs due to congenital or inherited causes.
			 This usually results in severe recurrent infections in the first few months of age.
			 Haematologist referral is indicated.2
		• Specialist referral is recommended for persistent moderate neutropenia 		
			(0.5-1.0x109/L) or if associated with other concerning clinical features (see Table 2).
		•
			
			
			
			

If the neutropenia is persistent, further testing is guided by the patient history
and examination findings. Initial investigations include a repeat FBC and blood film
examination, U&Es, LFTs, LDH, vitamin B12 and folate levels. Additional tests
including viral serology (EBV, CMV, HBV, HCV, HIV) and autoimmune markers
(e.g. ANA, RF, ENA, dsDNA) may be considered, as guided by clinical features.

Table 1: CAUSES OF NEUTROPENIA
Common

Uncommon

• Infection
(viral, bacterial, mycobacteria, rickettsia)
• Sepsis
• Medications (antipsychotics, 			
antidepressants, antithyroid, 			
antibiotics, sulfasalazine, 			
anticonvulsants, antirheumatics, 		
trimethoprim, chemotherapy, rituximab)
• Autoimmune disorders
• Excess alcohol consumption
• Nutritional deficiency
e.g. vitamin B12 / folate

• Marrow infiltration
e.g. myelodysplastic syndrome
• Bone marrow failure e.g. aplastic anaemia
• Hypersplenism
• Primary immunodeficiency disorders
• Congenital syndromes
• Idiopathic
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Table 2: WHEN TO REFER?
•
•
•
•
•
•

Persistent unexplained moderate neutropenia (<1.0x109/L)
Neutropenia associated with lymphadenopathy and / or hepatosplenomegaly
Neutropenia associated with other cytopenias
Blood film features suggestive of marrow infiltration or primary bone marrow disease
Recurrent infections (e.g. mouth ulcers, gingivitis, skin, lung infections)
Clinical features suggestive of a systemic disorder e.g. autoimmune disease

Figure 2.
Peripheral blood film
showing neutropenia and
an atypical lymphocyte in
acute EBV infection.

Figure 3.
Blood film from a patient
with myelodysplastic
syndrome (MDS) showing
a dysplastic hypogranular
neutrophil and a myeloblast.

Case 2
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Murray, 76, presents with a skin lesion on his upper chest. The lesion has the appearance of
a solar keratosis. Murray has a past history of angina which has been managed well and he
is asymptomatic. A blood count done at the same time as his UEC to check his renal function
reveals the following picture:
					
					
					
					

Hb 139 [N]
WCC 10.2 [4 – 11.0]
Neutrophils 8.6 [1.5 – 7.5]
Lymphocytes 0.8 [1.5 – 4]

All other parameters are normal and there was no blood film comment from the lab.

Does Murray require follow up?
Murray has an elevated neutrophil count and lymphopenia. Both mild neutrophilia and
lymphopenia are common abnormal FBC results. They usually are self-limiting and due to
secondary causes.
As Murray is asymptomatic, clinical follow up is all that may be required. Further investigation
is probably not necessary and should be guided by clinical features.

		

Lymphopenia: FAST FACTS

		

		
		

Lymphopenia is common, especially in the elderly, and usually not clinically significant.4 		
Causes of lymphopenia include infections, chemotherapy, systemic disorders,
autoimmune diseases, HIV, malignancy, malnutrition, surgery and radiotherapy.5

		

Neutrophilia: FAST FACTS

			 • Causes of a mild neutrophilia include infection (Figure 4), inflammation, trauma, 		
		
		 medications (e.g. corticosteroids), pregnancy, smoking, heavy exercise and malignancy.
			 • Neutrophilia is often acute and reversible.
			 •
				
				
				

Much less commonly, neutrophilia may be associated with primary bone marrow 		
neoplasms. In these settings, the neutrophilia is persistent, progressive and
accompanied by additional abnormalities such as a left-shift (immature granulocytic 		
precursors e.g. myelocytes), basophilia and eosinophilia (Figure 5).

Figure 4.

Figure 5.

Blood film showing neutrophilia with increased toxic
granulation and vacuolation.

Blood film showing leucocytosis, basophilia and left-shift in
a patient with chronic myeloid leukaemia (CML).
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Case 3
Patricia, 68, is on methotrexate for psoriatic arthritis. Her joint pain and stiffness are stable.
She presents for her routine blood work and her blood count is essentially normal except for a
persistent lymphopenia which was 0.8 [1.5 – 4.0] two months ago, and 0.9 on repeat testing.

Are these results due to the
methotrexate?
Lymphopenia can occur due to
immunosuppressive medications including
methotrexate.4

Should Patricia be concerned?
Patricia’s symptoms are well controlled,
and because she is on low-dose
methotrexate she has a low risk of bone
marrow suppression.

How should she be monitored?
As Patricia is on methotrexate, regular
one- to three-monthly FBC and ELFTs
are recommended to identify cytopenias
or impaired liver or renal function (refer
to Australian Rheumatology Association
guidelines). Because she is clinically stable
with lymphopenia, and there are no
other concerning history or examination
findings, no further monitoring is required.

Importantly, Patricia’s other FBC
parameters are normal. The isolated
moderate lymphopenia is usually not
clinically significant.5

Lymphopenia and immunosuppression: FAST FACTS
		 • Lymphopenia and immunosuppression may result in diminished efficacy of 		
			 immune response to vaccinations.
		 • Routine vaccinations such as influenza and pneumovax are generally 			
			 recommended.
		 • Discussion with treating specialists regarding optimal timing of vaccinations in 		
			 relation to methotrexate dosing may be helpful.

Case 4
Milly, 34, has recently had a baby girl, delivery by SVD. At 38 weeks’ gestation, a full blood
examination checking her iron status revealed a platelet count of 13. Two months prior, her
platelet count was normal. She recalls bruising easily near the end of her pregnancy.
Milly was treated with corticosteroids (+/- IVIg) in her last trimester. Her platelet count had
risen to 105x109/L when tested at the six-week check at your surgery. Milly feels well.
[Her haemoglobin is 121 and all other blood parameters are normal.]

Milly’s diagnosis
The tests reveal that Milly has severe thrombocytopenia.
Thrombocytopenia in pregnancy can be due to specific pregnancy-related causes or other
general causes of thrombocytopenia (Table 3). Gestational thrombocytopenia is the most
common cause (70-80% of cases) of thrombocytopenia in pregnancy (usually mild), followed
by preeclampsia (15-20% of cases) and immune thrombocytopenia (ITP) (1-4% of cases).6
Both gestational thrombocytopenia and ITP are diagnoses of exclusion. Thrombocytopenia in
pregnancy should be investigated to determine the underlying cause.

Gestational thrombocytopenia
Gestational thrombocytopenia occurs late in pregnancy, usually during the third
trimester due to physiological changes including increased blood volume, platelet activation
and platelet clearance. The platelet count remains >50x109/L and usually
above 70-80 x 109/L. Following delivery, the thrombocytopenia usually resolves within days
or weeks. It is not associated with thrombocytopenia in the neonate.7

Other triggers of thrombocytopenia
Thrombocytopenia in the second or third trimester can also be caused by preeclampsia,
HELLP syndrome, acute fatty liver and thrombotic microangiopathies including disseminated
intravascular coagulopathy (DIC), thrombotic thrombocytopenic purpura (TTP) and
haemolytic uraemic syndrome (HUS).

How best to determine the cause
Examination of the blood film is important to identify red cell fragments associated with
microangiopathic haemolytic anaemia. Clinical features such as hypertension, bleeding,
bruising and laboratory investigations such as urinalysis, ELFTs, bilirubin, LDH, haptoglobin
and coagulation studies help to determine the cause. Abnormal coagulation studies occur in
acute fatty liver of pregnancy and DIC. Urgent specialist assessment is indicated.

									Case 4 continues overleaf...
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Why did Milly get
thrombocytopenia?
The most likely cause of Milly’s
severe thrombocytopenia is immune
thrombocytopenia (ITP). This may present
initially during pregnancy or can recur in
patients with a previous history of ITP.
Treatment is required if the patient is
symptomatic with bleeding, platelet counts
are <30x109/L or a planned procedure
such as epidural anaesthesia requires a
higher platelet count.6

Can Milly take ibuprofen or
aspirin for any postpartum aches
and pains?
Aspirin causes irreversible platelet
inactivation and NSAIDs increase bleeding
risk. While safe for a short period, Milly
should avoid these. Alternative analgesia
such as paracetamol is a better choice.

Will she need another blood test
soon?
Milly has a platelet count >100x109/L and
is asymptomatic so a follow-up FBC may
be performed in six to 12 weeks.6 Milly
should be advised to return for urgent
review if she develops bleeding, bruising
or petechiae.

What does ITP mean for future pregnancies?
		
•
			
			
			
			

ITP in pregnancy is not a contraindication to future pregnancies, however 		
regular monitoring of the FBC is recommended to identify recurrence.
The FBC should be reviewed every two to four weeks depending on how 		
stable the platelet count is or weekly from 34 weeks of gestation, or if the 		
platelet count is <80x109/L.6

		

Obstetric, anaesthetic and haematologist specialist management is required.

•

		
•
			
			
			

With regular monitoring and specialist care, healthy outcomes occur for 		
most patients with ITP and their babies. Babies of mothers with ITP 		
may have thrombocytopenia.6 A previously affected older sibling is the best
predictor of thrombocytopenia affecting the neonate.

		
•
			
			

The platelet nadir in the neonate occurs two to five days after delivery so 		
parents should be advised to seek urgent medical review if the baby has 		
bleeding, bruising or petechiae.
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Table 3: CAUSES OF THROMBOCYTOPENIA6
Pregnancy-specific causes

Non-pregnancy specific causes

•
•
•
•

•
•
•
•
•
•

Gestational thrombocytopenia
Preeclampsia
HELLP syndrome
Acute fatty liver of pregnancy

•
•
•
•
•
•
•
•

Infection (e.g. viral, H.Pylori, HIV)
ITP
Liver disease
Medications
Hypersplenism
Autoimmune diseases
e.g. SLE, antiphospholipid syndrome
Haematinic deficiency (vitamin B12 / folate)
Type IIB von Willebrand disease
Congenital thrombocytopenia
TTP / HUS
DIC
Bone marrow disorders
Lymphoma
Heparin-induced thrombocytopenia

Abnormal FBC result
Clinical correlation
• patient age, sex, pregnant
• Hx / PE
• medications
• comorbidities

Compare to previous FBC

Expected result /
previously
investigated /

Significant abnormal
result /
unexpected /

stable

discordant

Further investigation
guided by clinical
assessment

Initial repeat FBE to
confirm

Further investigation
as guided clinically

Figure 6.
Approach to an abnormal FBC result.

Blood film /

Severe abnormality /

clinical features
suggestive of bone
marrow pathology

patient symptomatic
e.g.
neutrophils <0.5x109/L
platelets <20x109/L
Hb <70x109/L

Discuss with
haematologist /
referral

Urgent medical
assessment
Hospital /
haematologist
referral
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Abnormal full blood count
in the asymptomatic patient
Key points for GPs
• History and physical examination
are the cornerstones of clinical		
decision making, vital in guiding 		
appropriate further investigations
and / or specialist referral.
• The reference interval for FBC 		
parameters represents the central
95% of results for healthy 		
individuals in a population. 		
Approximately 5% of the healthy
population will have abnormal 		
results outside of normal limits. 		
Interpretation in the clinical context
is necessary.
• Mild abnormalities of the FBC 		
parameters are common. Most 		
often, a secondary cause is apparent
from the clinical history or 		
physical examination, consistent 		
with the clinical scenario. In 		
determining appropriate follow up
of an abnormal result, in the absence

of otherwise concerning clinical or
blood film features, comparison 		
with previous results and an 		
initial review FBC is useful prior 		
to extensive further investigation.
• Effective communication with 		
patients, advising of possible 		
symptoms or signs to be aware 		
of can ensure judicious and 		
appropriate further investigation,
guided by clinical features.
• The information and advice provided
in this article is general. Clinical 		
decisions must take into account 		
individual patient factors when 		
deciding on appropriate further 		
patient management.
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