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Background and Objectives:

As a consequence of an ageing population and advances in 
medical care, demand for red cells is expected to grow against a
decreasing red cell donor pool. Population-based red cell 
utilisation studies have reported high rates of red cell transfusion 
in elderly patients. The aim of this study was to evaluate patient 
characteristics and blood usage in elderly patients ≥ 65 years of 
age within South Australian public hospitals.

Methods
A linked electronic database was developed using clinical, 
epidemiological and transfusion data. The database was limited 
to inpatient episodes involving patients ≥ 65 years of age. 
Electronic data files provided information on clinical variables
such as surgical and medical procedures according to the 
International Classification of Diseases (ICD-10-AM codes), 
including speciality related groups (SRGs), diagnosis related 
groups (DRGs) and major diagnostic categories (MDCs); as well 
as demographic variables such as age, gender and red cell 
transfusion data.

Only homologous units were included. Data analysis included 
aggregation of red cell usage by ICD-10-AM codes, DRGs, 
SRGs, patient demographics, type of admission and red cell use.

Results
Of the 360,550 admissions recorded across a period of three 
financial years, 24,586 admissions (6.8%) received a total of 
71,413 red cell units with an overall average of 2.9 units. The 
results in Table 1 show blood use as categorised by gender, age,
admission type and medical/ surgical specialities. Emergency 
admissions and inpatient/overnight admissions were the most 
common admission types associated with high blood usage. 
Overall blood usage was slightly greater in males than in 
females and in patients in the age group of 75 to 84 years. 
Major diagnoses related to the treatment of haematological 
disorders & malignancies, digestive, circulatory and 
musculoskeletal disorders represented the most significant 
clinical entities, accounting for 70% of all red cells transfused 
(Figure 1). 

Table 1.  Summary of demographic and admission 
characteristics and red cell use

The ageing of our population is also likely to result in an increase 
in some specific surgeries such as hip replacements and cardiac 
surgeries. According to information from the Australian Institute 
of Health and Welfare (AIHW), there was a 17% increase in 
separations associated with hip replacements and revisions 
performed in patients over 65 years of age within Australian 
hospitals between 2001/02 and 2007/08 [Australian Hospital 
Statistics 2007-2008, www.aihw.gov.au].

An escalating number of hospital separations for some surgeries 
and neoplastic disorders, combined with a concomitant rise in the 
ageing population, suggest the likelihood of a significant rise in 
demand for red cells in the future. Faced with this predicament, it 
is imperative that hospitals embark upon initiatives designed to
reduce blood use in these areas. Traditionally, audits have been
directed at the surgical specialities such as orthopaedic, 
cardiothoracic and colorectal surgery, which are high users of 
blood. Some variability exists in transfusion practices within 
specific surgical procedures and in different clinical settings,
giving rise to potential opportunities for change. Initiatives such as 
blood management programs which include ‘the three pillars’ -
measures to optimise the patient’s red cell mass, minimise blood 
loss and heighten tolerance to anaemia [4] - may play a key role in 
limiting blood use in this population. While traditionally 
considered within the surgical paradigm, patient blood 
management also has relevance in reducing transfusion in medical
patients with anaemia by utilising targeted therapies such as iron 
and erythropoietin.
The high use of blood in haematological disorders and 
malignancies and in patients with gastro-intestinal (GI) 
haemorrhage points to the need for transfusion practice initiatives 
in these areas. Additional audits and studies are required, both to 
fully evaluate current transfusion practice in these diagnostic 
categories and to identify potential for change.

DRGs including tracheostomy, lymphoma and non-acute 
leukaemia, red blood cell disorders, gastroscopy, hip replacements 
and major small and large bowel procedures were amongst the top 
20 DRGs, utilising 49% of total red cells (Table 2). As DRGs 
associated with tracheostomy, haematological disorders and 
malignancies include many different diseases, the principal 
diagnosis was used to identify these groups. Principal diagnoses
associated with iron deficiency anaemia, myelodysplastic 
syndromes, multiple myeloma and acute myeloid leukaemia in the 
haematology patient group utilised 4.5%, 5.8%, 2.1% and 3% 
respectively of the total red cells transfused. 

Figure 1.  Blood Usage by Major Diagnostic Category

Principal diagnoses related to aortic aneurysm and dissection, 
acute myocardial infarction, sepsis, chronic ischaemic heart 
disease and malignant neoplasm of colon requiring an intensive 
care unit (ICU) stay were some of the most common indications of
transfusion associated with tracheostomy.

Discussion
This hospital-based study highlights red cell utilisation in a cohort 
of elderly patients. High red cell utilisation was common among 
elderly male patients with both emergency admission and 
inpatient/overnight admission.  Increased blood usage was also 
associated with medical disorders and diseases, confirming a trend 
towards the increasing use of red cells in medical diagnoses. 

Table 2.  Summary of admissions and transfusion 
details by DRGs
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The study also confirmed the high utilisation of blood for 
haematology disorders & malignancies, diseases of the digestive 
and circulatory systems as described in previous studies [1-3]. A 
significant percentage of the total red cell units transfused were 
given to elderly patients with iron deficiency anaemia (4.5%). 
According to the Australian Bureau of Statistics Population 
Estimates, between June 1989 and June 2009, the proportion of 
people aged 65 years and over in Australia rose from 11% to 
13.3%.  That number is estimated to double from 2010 to 2035 (an
increase of 94.1%) to represent 17.9% of the overall population in 
2035 (Figure 2).

SRG Speciality Related Group
CCC Catastrophic comorbidity codes
PROC Procedures
CPB- Cardiopulmonary Bypass 

Figure 2.  Population estimates for South Australia

Source- www.abs.gov.au




