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Total hip arthroplasty (THA) is a common orthopaedic
procedure and pre-operative anaemia increases the
incidence of intra-operative and postoperative morbidity and
mortality for this procedure.1–3 The clinical presentation of
anaemia is variable and thus the clinician needs to rely upon
haematological indices.

UK Government targets dictate a maximum waiting-list
time of 18 weeks for THA surgery within the NHS.4 It has
previously been proposed that identifying patients at risk of
peri-operative anaemia, by carrying out a full blood count
upon referral by their general practitioner (GP), allows for
appropriate investigation and treatment before surgery.3

However, current practice often involves anaemia being
identified as part of the routine assessment shortly before
surgery, leading to possible delays and cancellations whilst
investigation and treatment is instigated.

The correction of anaemia prior to THA surgery reduces
surgical risk, hospital stay and cost.5 The use of oral iron
therapy has been extensively reviewed since it is a frequently

employed treatment. Although shown to reduce the inci-
dence of anaemia prior to joint replacement surgery,5 the
clinical value of its use following surgery has recently been
questioned.6 No consensus exists as to the most beneficial
way of treating anaemia with oral iron therapy, as there are
significant gastrointestinal side effects.7

Homologous blood transfusion has numerous inherent
risks and complications including infection, incompatibility,
immunosuppression8–11 and, specifically, is associated with
a higher rate of infection following THA surgery.12,13 Thus, it
is beneficial to reduce the blood transfusion rate and cor-
rection of pre-operative anaemia has been demonstrated to
be one method of achieving this.3

This study considers the benefits of implementing a pro-
tocol of early identification and treatment of pre-operative
anaemia whilst the patient is on the waiting list for surgery.
Specifically, we aimed to answer the following questions:
1. What percentage of patients were anaemic when initially

placed upon the waiting list?
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ABSTRACT

INTRODUCTION The correction of anaemia prior to total hip arthroplasty reduces surgical risk, hospital stay and cost. This
study considers the benefits of implementing a protocol of identifying and treating pre-operative anaemia whilst the patient is
on the waiting list for surgery.

PATIENTS AND METHODS From a prospective series of 322 patients undergoing elective total hip arthroplasty (THA), patients
identified as anaemic (haemoglobin (Hb) < 12 g/dl) when initially placed upon the waiting list were appropriately investigated
and treated. Pre- and postoperative Hb levels, need for transfusion, and length of hospital stay were collated for the entire
patient cohort.

RESULTS Of the cohort, 8.8% of patients were anaemic when initially placed upon the waiting list for THA and had a higher
transfusion rate (23% versus 3%; P < 0.05) and longer hospital stay (7.5 days versus 6.6 days; P < 0.05). Over 40% of these
patients responded to investigation and treatment whilst on the waiting list, showing a significant improvement in Hb level
(10.1 g/dl to 12.7 g/dl) and improved transfusion rate.

CONCLUSIONS Quantifying the haemoglobin level of patients when initially placed on the waiting list helps highlight those at
risk of requiring a postoperative blood transfusion. Further, the early identification of anaemia allows for the utilisation of the
waiting-list time to investigate and treat these patients. For patients who respond to treatment, there is a significant reduction
in the need for blood transfusion with its inherent hazards.
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2. What percentage of patients responded to investigation
and treatment of anaemia whilst on the waiting list?

3. Did this approach reduce the transfusion rate?

Patients and Methods

We prospectively analysed 322 patients undergoing elective
primary THA over a 3-year period; of these, 181 were
female and 141 were male with an average age of 67 years
(range, 31–90 years). Osteoarthritis (primary or secondary)
and osteonecrosis were the principal indications for
surgery. No patients had rheumatoid arthritis.

A full blood count (FBC) was performed on each patient
when initially placed on the waiting list. Patients anaemic at
this point in time (Hb ≤ 12 g/dl) were investigated and treat-
ed accordingly. All patients were subsequently assessed with-
in a nurse-lead pre-operative assessment clinic, including a
further FBC. The mean waiting list time was 24.5 weeks.

A variety of prostheses were used depending upon the
clinical indication. A drain was routinely used for the first
24 h after surgery and the patient mobilised as soon as pos-
sible. Pharmacological thrombo-embolic prophylaxis was
provided using either daily aspirin (75 mg) or warfarin/low
molecular weight heparin for high-risk patients – the dose
being titrated to INR and continued for a period of 6 weeks
following surgery. No mechanical thrombo-embolic pro-
phylaxis was employed.

The following parameters were measured:
1. Patient demographics
2. Haemoglobin (Hb)

When initially put on waiting list (W/L Hb)
Pre-operative assessment clinic
Following operation (day 1)

3. Patient requiring blood transfused?
4. Length of hospital stay

The entire patient cohort was subdivided depending on the
haemoglobin levels when initially placed on the waiting list
(W/L Hb) and at the pre-assessment clinic. Patients with an
Hb ≤ 12 g/dl when placed on the waiting list were further
subdivided into: (i) patients in whom anaemia improved prior
to surgery, i.e. pre-operative Hb > 12 g/dl – ‘responders’; and
(ii) patients in whom anaemia failed to improve, i.e. pre-
operative Hb < 12 g/dl – ‘non-responders’.

Chi-square (for group comparisons) and unpaired t-test
(for continuous variable comparison) analyses was performed
with statistical significance considered to be P < 0.05. The sta-
tistical package used was SPSS for Windows v.10.1.0.

Results

From the initial patient cohort of 322 patients, 26 (8.8%)
were found to be anaemic (Hb < 12 g/dl) when initially

placed upon the waiting list. Following investigation and
treatment, 11 of these patients responded to treatment and
were found to have an Hb > 12 g/dl prior to surgery (Fig. 1).
A total of 16 patients (4.9%) were anaemic (Hb < 12 g/dl) at
the pre-operative assessment, 10 patients fewer than the 26
initially found to be anaemic.

The demographic profile of these separate patient sub-
groups demonstrate an even gender distribution for
patients with a Hb > 12 g/dl when initially placed upon the
waiting list, but a statistically significant female predomi-
nance (P = 0.02) in patients with an Hb < 12 g/dl (Table 1).

Of the 26 patients found to be anaemic when initially
placed upon the waiting list, four underwent oesopha-
gogastroduodenoscopy (OGD) that was unremarkable and
one patient was diagnosed with thyrotoxicosis. Additional

Male Female

Waiting list (Hb > 12 g/dl) 139 (47%) 157 (53%)
Waiting list (Hb < 12 g/dl) 2 (8%) 24 (92%)
Non-responders 2 13
Responders 0 11

Table 1 Demographic patient profiles for each of the sub-
groups in the study, including responders and non-responders

Figure 1 Entire patient cohort and subsets.
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treatment entailed cessation of non-steroidal anti-inflam-
matory drugs (NSAIDs) and concurrent oral iron therapy.

Anaemic patients who responded to investigation and
treatment prior to surgery (‘responders’) showed a signifi-
cant improvement in haemoglobin level (10.1 g/dl to 12.7
g/dl; P = 0.02; Fig. 2).

There was no statistical difference (P = 0.83) in the
length of hospital stay between anaemic patients who
responded to treatment and non-anaemic patients, but a
significant difference between the responding and non-
responding groups (P = 0.04). Correspondingly, responders
and non-anaemic patients were of similar age whilst the
non-responders were significantly older (P = 0.0024; Table
2). The transfusion rate for responders was significantly
lower than non-responders (1 out of 11 patients compared
to 5 out of 15 patients; P < 0.05).

Discussion

The identification and correction of anaemia prior to THA
surgery is important and deserves attention.1–3,14,15 Blood
transfusion is associated with a prolonged hospital stay2,12

and increased peri-operative risks11 including infection.8,13.
In our series, 26 out of 322 patients (8.8%) were anaemic

when initially placed upon the waiting list for THA. This
compares favourably to previous studies,3 possibly reflect-
ing the high socio-economic profile of the hospital catch-
ment area. These patients were predominantly female (24
out of 26 patients) and 10 years older than the non-anaemic
group, highlighting the need to carefully assess this patient
group prior to elective THA surgery.

Over 40% of anaemic patients responded to investigation
and treatment whilst on the waiting list. These patients
were characteristically younger than the non-responding
group and were discharged at a similar time to the non-
anaemic group. Whilst one patient in this group was diag-
nosed with thyrotoxicosis, all other patients were pre-
scribed oral iron therapy with concurrent cessation of
NSAIDs.

Anaemic patients who responded to treatment whilst on
the waiting list showed a significant improvement (P = 0.02)
in haemoglobin level (10.1 g/dl to 12.7 g/dl). They were less
likely to require transfusion than patients who failed to
respond to treatment. The length of hospital stay and over-
all transfusion rate (5%) in this study compares favourably
with other studies.2,3,13

Our results indicate that the additional cost of perform-
ing a full blood count (approximately £1 per test) when the
patient is initially placed upon the waiting list is outweighed
by the advantages of early identification of anaemia in
patients awaiting primary THA surgery. Estimation of
haemoglobin level at this stage highlights those at risk of
requiring a blood transfusion and allows the waiting-list
time to be utilised to instigate appropriate investigate and
treatment.

Conclusions

This study demonstrates the benefits of the early identification,
investigation and treatment of pre-operative anaemia for
patients undergoing elective total hip arthroplasty.
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