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Pre-operative anaemia is present in 20-40% of
patients scheduled for major elective orthopaedic
procedures'-. Pre-operative anaemia has been linked to
post-operative infections, poorer physical functioning
and recovery, decreased quality of life, and increased
length of hospital stay and mortality'®. It is not, however,
clear whether anaemia is a modifiable risk factor of
poorer outcomes and not simply a marker of other
conditions that confer increased risk’.

Peri-operative blood loss during these surgical
procedures leads to a significant post-operative decline
in haemoglobin level. This in turn induces post-operative
anaemia and/or worsens pre-existing anaemia’®. As
a result, a significant proportion of patients receive
allogeneic blood to treat acute post-operative anaemia.
The transfusion of allogeneic blood has, however,
been linked to increased post-operative morbidity and
mortality and longer hospital stays®!3.

Therefore, an orthodox approach to the Patient
Blood Management (PBM) paradigm recommended
that patients scheduled for major orthopaedic procedures
should have a full blood cell counts, iron status and
some inflammatory marker tested, preferably 30 days
before the scheduled surgical procedure, to allow the
implementation of appropriate treatment, if available'*"7.
Although the most common sources of anaemia among
patients undergoing orthopaedic surgery are related
to iron deficiency and chronic diseases, given their
co-morbidity profile'®, vitamin B, and folic acid
should also be measured and deficiencies replenished
accordingly'*'3,

Some studies have shown that, for patients presenting
with iron deficiency and iron-deficiency anaemia,
administration of ferrous salts (100-200 mg/day for
4-6 weeks) improves haemoglobin levels, reduces
transfusion rates and, in some cases, shortens the time
spent in hospital’®2°, If there is poor absorption or
poor tolerance of oral iron or an accelerated response
to treatment is required, pre-operative intravenous
iron supplementation, starting 3-4 weeks prior to the
scheduled procedure, increases haemoglobin levels
and/or corrects anaemia and reduces allogeneic blood
transfusion requirements?'-24,
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As for patients presenting with moderate anaemia
(haemoglobin between 10 and 13 g/dL), but without
iron deficiency and/or with clinical or laboratory
signs of inflammation, pre-operative administration of
recombinant human erythropoietin (rHuEPO) has been
proven to increase haemoglobin levels and reduce the
rate of allogeneic blood transfusion®. The minimum
effective dose of rHUEPO for this indication is presently
unknown, but it has been shown that most patients attain
the target haemoglobin level with one or two doses?>%*26,

In this issue of Blood Transfusion, Theusinger
et al.?” report the results of a pragmatic approach
to PBM in major orthopaedic surgery, which was
successfully implemented at the Balgrist University
Hospital in Zurich (2009-2011; n=6,721). We
honestly believe that they must be congratulated for
this initiative.

One fundamental pillar of their PBM programme was
the detection of pre-operative anaemia, by contacting
the patient's general practitioner when the patient
presented to the anaesthesiologist, at least 4 weeks prior
to surgery. This highlights the overwhelming importance
of enhancing communication/collaboration between
primary health care workers and specialised medical
staff, by unifying and sharing all patients' electronic
records, and by reducing the high rate of patients not
presenting to the anaesthesiologist or presenting too late
(70% of patients).

Among the reported patients (n=1,985), 9% were found
to be anaemic and were initially treated with one dose of
intravenous iron (1,000 mg), rHuUEPO (40,000 IU) and
vitamin B , (1 mg), plus 5 mg folic acid orally per day for
4 weeks (n=178). After 14 days, only 15% (n=26) of these
patients were still anaemic and received a second dose of
intravenous iron, THUEPO and vitamin B,. All treated
patients had normal haemoglobin levels on the day of
surgery. The PBM programme also included meticulous
surgical technique, optimal surgical blood-saving techniques
(cell salvage and/or topical haemostatic agents), and
standardised transfusion triggers.

Interestingly, this PBM programme did not involve
the use of tranexamic acid, as this may promote a
hypercoagulable state in some patients (for example,



those with pre-existing thromboembolic events, subjects
undergoing hip fracture or cancer surgery, those aged
over 60 years, women, etc.) and it has been suggested
that individual risk-benefit analysis should be applied
rather than routine use in these clinical settings'6*%%.
Post-operative cell salvage has been shown to be safe
and cost-effective, especially after knee arthroplasty?®,
but was also not considered despite its potential benefit
for patients not reporting to the anaesthesiologists or
having exclusion criteria for treatment of anaemia.
Overall, in comparison with the preceding year
(2008, n=2,150), this PBM programme was associated
with a lower incidence of immediate pre-operative
anaemia (9.0% vs 15.4%, p<0.001), a reduction in loss
of red blood cell mass (506 mL vs 586 mL, p<0.001),
lower transfusion rate (12.8% vs 20.7%, p<0.001), and
lower transfusion volume per transfused patient (2.6
Units vs 3.3 Units). Unfortunately, neither length of stay
nor complications and serious adverse events could be
analysed. Nevertheless, in addition to intra-operative
surgical and anaesthetics measure, the effectiveness of
this pragmatic blood-saving protocol seems to be due to:
- The stimulatory effect of mostly single tHuEPO doses
on erythropoiesis, enhanced by the co-administration
of intravenous iron which prevented rHuEPO-induced
functional iron deficiency status. This resulted in
correction of the pre-operative anaemia without
exposing patients to an increased thrombotic risk?'.
Even when only relatively few general physicians
assessed their patients' iron status, the administered
dose of intravenous iron (1,000 mg in 85% of cases)
seemed to provide enough iron to correct the pre-
operative anaemia and compensate for iron lost

due to peri-operative bleeding, without exposing
the patients to iron overdose*?*. A more accurate
estimation of iron needs, taking into account both
baseline haemoglobin level and foreseeable blood
loss, would have allowed for a single dose, total
iron replenishment using ferric carboxymaltose or
iron isomaltoside-1000 and further enhancement of
patient throughput.

- Thepre-operative supplementation with oral folic acid
(5 mg/day) and vitamin B , (1 mg intramuscularly),
as inexpensive and non-toxic treatments, to treat
or prevent functional or absolute deficiency during
anaemia correction with intravenous iron and
rHuEPO in this older population whose levels were
not routinely measured'®.

- The use of a restrictive transfusion threshold, as
this is one of the most significant determinants of
transfusion, thus avoiding overuse of allogeneic
blood transfusion'’>*>37. Importantly, this beneficial
effect was especially relevant for anaemic patients
not treated pre-operatively (Figure 1). However,
as the mean number of transfused packed red cell
units per transfused patient in the whole PBM series
was 2.6, there might be room for improvement by
not transfusing more than the minimum number
of packed red cell units necessary to relieve
symptoms of anaemia or to return a patient to a safe
haemoglobin range!'®!7-35-38,

However, despite the above-mentioned
recommendations, quite often we do not have an
adequate time-frame to investigate anaemia and
implement the appropriate treatment (e.g., patients not
reported to the anaesthesiologist or reported too late).
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Figure 1 - Transfusion rates according to period, anaemia status and type of surgery.
Transfusion rates were obtained from Theusinger's study data?’.
— PBM: control (2008); + PBM: study period (2009-2011); *: p<0.001.
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In a NATA consensus statement on the management
of peri-operative anaemia, the panel suggested the
administration of intravenous iron during the peri-
operative period for patients undergoing orthopaedic
surgery who are expected to develop severe post-
operative anaemia'®. In a recently published pooled
analysis of 2,547 elective and non-elective lower limb
procedures, peri-operative or post-operative treatment
with intravenous iron (400-600 mg), with or without a
single dose of rTHUEPO (40,000 IU), plus a restrictive
transfusion protocol (haemoglobin threshold
<8 g/dL) was shown to reduce allogeneic blood
transfusion requirements and shorten time spent
in hospital, without having clinically relevant side
effects'?. Moreover, a retrospective, matched cohort
study showed that post-operative administration of
intravenous iron (600 mg) after elective lower limb
arthroplasty did not increase blood management
costs®.

Although the orthodox view is that early
pre-operative anaemia assessment, classification and
management is preferred, data from more pragmatic
approaches suggest that anaemia treatment should
always be attempted in major orthopaedic procedures, as
any time may be a good time for patients to benefit from
it. Future prospective trials of sufficient power should
be designed to evaluate the long-term safety, efficacy
and cost of these interventions.

Finally, it must be stressed that, although further
refinements are needed, this well-defined PBM
programme seems to be on the right path to fulfil
the aim of performing major surgical orthopaedic
procedures without the use of allogeneic blood
transfusion and without placing the patient at risk of
complications. As stated by the authors "Now that we
have shown to everybody that a PBM Programme is
successful, a second approach will be taken, trying
to diagnose the patients in more detail and allowing
a more specific treatment for the anaemia or iron
deficiency?"".
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