
Haematology update

Page 2
Haematology in the elderly

Dr Claudine Ho

Page 4
CRP, ESR and the 

inflammatory response
Dr Claudine Ho



HAEMATOLOGY UPDATE  |  20162

The changing demographics of the population have obvious implications for healthcare services. The number of 
Australians aged 65 and over is expected to increase rapidly, from around 2.5 million in 2002 to 6.2 million in 2042. That 
is, from around 13 per cent of the population to around 25 per cent. For Australians aged 85 and over, the growth is even 
more rapid, from around 300,000 in 2002 to 1.1 million in 2042. Many health practitioners will, therefore, encounter an 
increasing number of elderly patients under their care.

What is normal in the elderly?

In order to appreciate haematological abnormalities, we need 
to understand the age-related changes in haematopoiesis and 
haemostasis first.

The haemopoietic system maintains adequate function 
throughout an individual’s lifespan. However, with increasing 
age, bone marrow mass decreases and fat in the bone 
marrow increases, therefore functional reserves are reduced. 
Nevertheless, the total white cell count, differential and platelet 
counts do not change. In terms of the erythroid-related 
parameters, an age-dependent decline in haemoglobin and 
haematocrit levels occurs. The mean cell volume (MCV) 
increases slightly but the mean cell haemoglobin (MCH) stays 
the same with ageing. 

Alterations in cellular function are observed. Leucocyte 
function is almost certainly impaired in the very old and there is 
a greater propensity for clonal expansion. This correlates with 
the increasing likelihood of the development of haematological 
malignancies, autoimmune disorders, as well as an increased 
frequency of infections. Platelets also show an increased 
responsiveness to certain thrombotic stimuli.

Haemostatic balance is skewed towards the thrombotic state 
with age. Fibrinogen, factor VII, factor VIII, von Willebrand factor, 
factor IX and factor XI increase with age in healthy individuals, 
possibly related to the low-grade inflammation that occurs 
with normal ageing. Fibrinolytic activity is impaired in the 
elderly, particularly due to an increase in plasminogen activator 
inhibitor-1 (PAI-1) levels.

D-dimers are elevated twofold in healthy older subjects with no 
evidence of thrombosis. Suggestions have been proposed for 
incorporating a formula for D-dimer interpretation in the elderly. 

What disorders are common in the elderly?

Anaemias

Anaemia is a common clinical problem in the older adult 
population, particularly in nursing home residents and 
hospitalised individuals. In contrast to the younger population, 
where iron deficiency is the predominant anaemia seen, 
anaemia in the elderly is more commonly normochromic 
normocytic and classified as the ‘anaemia of chronic disorders’. 

Nevertheless, iron deficiency anaemia is relatively common 
and often secondary to occult gastrointestinal bleeding. An 
underlying neoplastic lesion should be excluded.

The macrocytic anaemias are the third commonest type of 
anaemia and may be due to a number of causes including:
 Î Vitamin B12 or folate deficiency
 Î Chronic liver disease
 Î Drugs
 Î Hypothyroidism (occasionally)

However, as life expectancy increases, the myelodysplastic 
syndromes are more frequently responsible for the macrocytic 
blood picture.

Neoplastic disorders

Three groups of haematological disorders are especially 
important in the elderly because of their increased incidence 
with age. These are:
 Î Myelodysplasia
 Î Chronic lymphocytic leukaemia 
 Î Myeloma

These diseases have the following in common:
 Î Many patients do not necessarily require therapy in the early 

stages
 Î They are all essentially incurable in this age group
 Î In contrast to carcinomas, early detection is unlikely to 

influence survival

It should be noted that all three conditions occasionally arise 
in the younger patients and, in this group, early referral and 
treatment are important.

Haematology in the elderly
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Myelodysplastic syndromes

Myelodysplasia becomes an increasingly common cause of 
cytopenias and other abnormalities in the blood counts of 
the very old. Early abnormalities include macrocytosis and 
a persistent unexplained monocytosis, and these changes 
may precede the development of more serious problems by 
many years.

Vitamin B12 and folate deficiency should always initially 
be excluded in old people with macrocytosis, before being 
labelled as myelodysplasia. Interestingly, folate deficiency 
anaemia is becoming less common nowadays, as folate 
supplementation of our diet increases.

Myelodysplastic syndromes are often discovered following a 
routine blood count. Other early findings in this varied group 
of disorders include neutropenia and thrombocytopenia, 
or morphological changes on the blood film, such as 
hypogranular neutrophils or dimorphic red cells.

Progressive disease is characterised by the need for 
transfusion, troublesome neutropenia and symptomatic 
thrombocytopenia and, in some, transformation to acute 
leukaemia.

Leukaemia and lymphoproliferative disease

The incidence of leukaemia rises sharply with age. The most 
common type of leukaemia in Australia is chronic lymphocytic 
leukaemia. One of the most frequent presentations of 
this disease is that of an incidental finding of a persistent 
lymphocytosis on a full blood count.

This finding can easily be further investigated with a 
lymphocyte surface markers study, which is performed on 
a specimen of peripheral blood (5 mL EDTA) to confirm the 
diagnosis in most cases. Fortunately, many patients do not 
require therapy for the disease for a number of years.

Myeloma and monoclonal gammopathy

Population studies show that about five per cent of people 
over the age of 70 have an asymptomatic paraproteinaemia, 
a ‘monoclonal gammopathy of undetermined significance’ 
(MGUS). This is commonly an incidental finding from 
biochemical screening tests.

MGUS is a pre-malignant disorder which carries a risk of 
transformation to myeloma or a related malignancy of  
one per cent per year.

Thrombosis 

The risk of thrombosis increases with age. An inherited 
thrombophilia is unusual for an initial clot occurring over the 
age of 50 years. A number of acquired conditions, such as 
cancer, chronic infection, autoimmune disease and certain 
medications (e.g. hormonal therapy), predispose elderly 
patients to developing venous thromboembolic disease. 

Investigation of incidental laboratory 
findings in the elderly

It is sometimes difficult to decide how far to investigate 
these patients, because asymptomatic blood disorders are a 
common incidental finding in this age group. Undoubtedly, 
individual circumstances will dictate the optimal course of 
action. The haematologists at Douglass Hanly Moir Pathology 
are always happy to discuss patients’ findings with practitioners 
and bone marrow examinations can readily be arranged if 
deemed helpful. 

Original article written in 2000 by Dr Debbie Clark and revised in 2015 by Dr Claudine Ho.
For further information, or to discuss a patient, please contact one of our pathologists on (02) 9855 5312.
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CRP, ESR and the inflammatory response 

Inflammation is a protective reaction of vascular connective tissue to damaging stimuli. The inflammatory response is 
associated with vasodilation, increased vascular permeability, recruitment of inflammatory cells (especially neutrophils in 
acute inflammation) and the release of inflammatory mediators from these cells, including vasoactive amines, prostanoids, 
reactive oxygen intermediates and cytokines. Cytokines derived from macrophages and monocytes include tumour 
necrosis factor alpha (TNF-α), interleukin-1 (IL-1) and interleukin-6 (IL-6). These cytokines are primarily responsible for 
mediating the ‘acute phase response’.

Acute phase proteins are defined as those proteins whose serum concentrations increase or decrease by at least 25 per 
cent during inflammatory disorders. Acute phase proteins include, amongst others, C-reactive protein, procalcitonin, 
serum amyloid A protein, fibrinogen, ferritin, haptoglobin, caeruloplasmin and albumin. The erythrocyte sedimentation 
rate is a non protein acute phase reactant which is influenced by changes in plasma fibrinogen levels and plasma 
viscosity and hence is an ‘indirect’ acute phase reactant.

C-reactive protein (CRP)

The CRP, so named after its capacity to react with the C-polysaccharide of Streptococcus pneumonia, is the most useful of the acute 
phase proteins in assessing the acute phase response. 

This protein is predominately made in the liver. Its concentration rises rapidly within 4–8 hours of tissue damage by infection, 
infarction, inflammation or trauma. It peaks at 24–72 hours and, after effective treatment or removal of the inflammatory stimulus, 
returns to normal in 2–3 days. The plasma half-life of CRP is approximately 19 hours and is constant in both health and disease, 
making the rate of synthesis the sole determinant of CRP concentration. The CRP concentration and the rate at which it is rising is a 
direct reflection of the intensity of the pathological process(es) stimulating its production.

CRP responses may be reduced by severe hepatocellular impairment and can be elevated in the setting of renal dysfunction. 

CRP and Cardiovascular Disease (CVD) risk

A sensitive immunoassay for CRP has been in routine use since the  
mid-1990s. High sensitivity CRP (hsCRP) refers to the measurement of small 
changes in CRP protein concentrations occurring below the cut-off used to 
indicate clinical inflammation.

HsCRP has been studied as a biomarker of underlying atherosclerosis in 
apparently healthy individuals and of the risk of recurrent events in patients 
with established atherosclerotic vascular disease. Although studies have 
shown an association between elevated CRP and atherosclerosis and 
cardiovascular events, it is not currently recommended as part of routine 
CVD risk screening (see Table 1).

Table 1: HsCRP and CVD risk

HsCRP (mg/L) CVD risk

<1 Low risk

1–3 Average risk

>3 Increased risk

>10 Consider occult 
inflammation

CRP and inflammation

The reference range in healthy individuals is 0.0–5.0 mg/L. The clinical 
significance of CRP concentrations in the upper portion of the reference 
range is not currently well understood. A minimal acute phase response and 
modest CRP elevation may reflect a variety of non-inflammatory states or may 
even be influenced by genetic factors and ageing (see Table 2).

While an elevated CRP value is not specific for any condition, it is a sensitive 
marker of inflammation (greater than 90 per cent), and so provides a valuable 
adjunct to a careful clinical assessment. 

Table 2: CRP use in inflammation

CRP (mg/L) Interpretation

10–40 Mild inflammation

40–200 Acute inflammation

 >200 Severe inflammation or 
extensive trauma
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The most common conditions associated with elevations of CRP are shown below. There are, however, some conditions associated 
with a normal or mildly elevated CRP, despite severe disease (see Table 3).

Table 3: Common conditions associated with elevations of CRP

Conditions causing major elevation of CRP

Infections Bacterial, systemic/severe fungal, mycobacterial infections

Hypersensitivity 
complications of infections

Rheumatic fever, erythema nodosum

Inflammatory disease Rheumatoid arthritis, juvenile chronic arthritis, ankylosing spondylitis, psoriatic arthritis, systemic 
vasculitis, polymyalgia rheumatica, Reiter’s disease, Crohn’s disease, Familial Mediterranean fever

Necrosis Myocardial infarction, acute pancreatitis, tumour embolisation

Trauma Surgery, burns, fractures

Malignancy Carcinoma, sarcoma

Conditions associated with minor or no elevation of CRP

Inflammatory disease Systemic lupus erythematosus, systemic sclerosis, dermatomyositis, ulcerative colitis,  
Sjögren’s syndrome

Transplantation Graft versus host disease

Malignancy Leukaemia, myeloma

Non-inflammatory conditions associated with modest elevation of CRP 

Obesity, diabetes mellitus, uraemia, hypertension, physical exertion, oral hormone replacement therapy, sleep disturbance, 
chronic fatigue, alcohol consumption, depression

CRP and infection

The CRP result is often useful in differentiating between 
bacterial and viral infections. A very high CRP (greater 
than 100 mg/L) is more likely to occur in bacterial rather 
than viral infection, and a normal CRP is unlikely in the 
presence of significant bacterial infection. However, 
intermediate CRP concentrations (10–50 mg/L) may be 
seen in both bacterial and viral conditions.

Bacterial infections usefully monitored by CRP 
concentrations include pyelonephritis, pelvic infections, 
meningitis and endocarditis. Serial CRP measurements 
are important adjuncts to the use of temperature charts in 
clinical practice, as CRP concentrations are not affected 
by antipyretic drug therapy or thermoregulatory factors.

Gabay C, Kushner I. Acute-Phase Proteins and Other Systemic 
Responses to Inflammation. N Engl J Med. 1999 Feb 11; 340(6):448-454.
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Erythrocyte sedimentation rate (ESR)

The ESR is a test that measures the distance at which 
erythrocytes fall after one hour in a vertical column of 
anticoagulated blood under the influence of gravity. It is a  
non-specific test but is particularly suited as a measure of 
chronic inflammation.

The ESR is slower to respond to acute disease activity than 
the CRP, and may take a week to start to rise. It is insensitive 
to small changes in disease activity and can stay elevated for 
some weeks after its resolution. 

The ESR is influenced by a number of interreacting factors, 
in particular, the amount of fibrinogen, other acute phase 
proteins and immunoglobulins in the plasma. Therefore, 
any physiological or pathological condition that elevates 
fibrinogen (for example, pregnancy, heart disease, collagen 
vascular diseases, malignancy) or globulin levels (infection, 
inflammation, liver disease, myeloma) may also elevate the 
ESR. Anaemia itself accelerates sedimentation, owing to the 
alteration of the ratio of red cells to plasma. In addition, an 
accurate ESR also requires particular attention to technical 
factors, both at time of collection and during processing of the 
sample in the laboratory (see Table 4).

Normal values

For a young healthy population, the ESR is <10 mm/h for men 
and <12 mm/h for women. It increases slowly with age, but 
any value >30 mm/h generally, in patients over 50 years, is still 
worth investigating. A commonly used formula for calculating 
the normal ESR in a male is dividing the patient’s age by two 
and in a female, adding 10 to the patient’s age, before dividing 
by two. 

A normal ESR never excludes inflammatory disease, but it 
makes it less likely.

An ESR >100 mm/h nearly always indicates serious disease, 
such as a serious infection, malignancy or inflammatory 
disease. Baseline investigations for a high ESR include all those 
relating to serious acute and chronic infections, and serum 
and urine protein electrophoresis. Other investigations will be 
guided by the clinical picture.

Causes of a raised ESR with normal CRP include myeloma, 
cold agglutinins, lupus flare (in the absence of infection) and 
resolving inflammation (CRP falls faster with resolution of the 
insult).

Table 4: Factors that influence ESR

Factors that may increase ESR Factors that may decrease ESR

 Î Old age

 Î Female gender

 Î Pregnancy

 Î Anaemia

 Î Infection: bacterial, mycobacterial

 Î Inflammation: rheumatoid arthritis, temporal 
arthritis, polymyalgia rheumatica

 Î Malignancy: myeloma, lymphoma

 Î Technical factors: dilutional problems, 
temperature of specimen

 Î Marked leucocytosis

 Î Polycythaemia

 Î Congestive cardiac failure

 Î Red blood cell abnormalities: spherocytosis, sickle cells, 
poikilocytosis

 Î Hypofibrinogenaemia

 Î Hypogammaglobulinaemia

 Î Technical factors: dilutional problems, clotted blood sample
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Which is a better test: CRP or ESR?

CRP is superior to ESR in terms of rapidity of response and specificity for inflammation. Measuring CRP is also more 
precise, reproducible and a quicker test to perform. Unlike ESR, CRP is a fairly stable serum protein with measurement 
that is not time-sensitive, not affected by other serum components and more stable in the test environment. However, 
CRP is relatively insensitive in detecting inflammation in some diseases, especially systemic lupus erythematosus and 
ulcerative colitis, but will rise significantly if there is an associated infection in these conditions. 

The coefficient of variation (CV) for ESR, a measure of the dispersion of results from the mean, is extremely wide. The CRP 
assay performs more reliably in quality assurance programs and has a much narrower CV than ESR. 

Both CRP and ESR can be valuable diagnostic parameters, however consideration should be given to the clinical setting 
in regard to ordering the appropriate test and interpreting the results.

Original article written in 2010 by Dr Marija Borosak and Dr Sueh-li Lim and revised in 2016 by Dr Claudine Ho.
For further information, or to discuss a patient, please contact one of our pathologists on (02) 9855 5312.

Table 5: Basic differences between ESR and CRP

Laboratory test Levels Interpretation Cause

ESR Normal: Men <10 mm/h 
Women <12 mm/h

Rates increase with age

An inflammatory focus has 
been present for at least several 
days somewhere in the body, 
including the CNS

Fibrinogen levels go up in the 
serum, which causes red cells 
to clump

HsCRP Normal: <5 mg/L Elevated CRP indicates an active 
inflammation somewhere in the 
body, including the CNS. It has 
caused cellular death and dying 
within the past 24 hours

Dead and dying cells release 
chemical factors, which cause 
the liver to produce CRP

CNS, central nervous system; hsCRP, high sensitivity C-reactive protein;
ESR, erythrocyte sedimentation rate
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