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A 75 year old woman who was scheduled to undergo elective
right sided mastectomy and axillary node clearance was seen
in the preoperative assessment clinic. She had been diagnosed
as having a grade 3 invasive ductal carcinoma (human epidermal
growth factor receptor 2 (HER 2) positive and oestrogen receptor
(ER) positive). A course of neoadjuvant chemotherapy had been
completed two months earlier.
Because she was a Jehovah’s Witness, her advanced directive
stated that she would not accept blood products. Her medical
history included mitral regurgitation, diverticulitis, and
autoimmune hypothyroidism for which she took levothyroxine.
After extensive multidisciplinary preoperative planning, she
underwent successful surgery without the use of blood products.
Her haemoglobin was 90 g/L preoperatively (reference range
115-160 g/L; normocytic anaemia—folate, B12, and ferritin were
within normal ranges) 122 g/L on admission, and 109 g/L
postoperatively.

Questions
1 How should this patient be counselled preoperatively?
2 How could the patient be optimised preoperatively?
3 What measures can help minimise blood loss?
4 Who can the medical team turn to for advice?
5 Is it possible to performmajor surgical procedures without
the use of blood products?

Answers
1 How should this patient be counselled
preoperatively?
Short answer
In the United Kingdom and United States, the autonomy of
competent patients must be respected above other ethical
principles (this is not the case in all countries) and an individual
management plan agreed and formalised with a legally binding
advanced directive. The beliefs and opinions of Jehovah’s

Witnesses may differ regarding blood derived products and
procedures.

Long answer
In the UK and US, the first principle of ethics—autonomy—is
placed above all others when agreeing a management plan with
a patient. Not all countries share the same values. Although no
one would contradict the value of autonomy as a major ethical
principle, some countries consider that principles such as
beneficence and justice should be included in the debate, and
that decisions should take these into account. Because this
patient was counselled and treated in the UK and deemed
competent, her autonomy regarding the use of blood products
was respected. A properly signed, dated, and witnessed refusal
to accept blood products is a legally binding document (figure).

Sample document: Advance decision to refuse specified
medical treatment (fictional document containing no patient
data)

Jehovah’s Witnesses view the transfusion of blood products
(including red blood cells, white blood cells, plasma, and
platelets) as the ingestion of blood and believe that eternal life
will be forfeited if such products are accepted. They risk being
ostracised from social and religious communities if they receive
such products. Autologous transfusion is also prohibited because
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once blood has left the body it is considered unclean.1 There is
of course a spectrum of belief, so each patient’s advanced
directive must be read carefully. For example, some patients
may accept certain fractions or factors of blood such as albumin
or coagulation factors, or they may consider autologous
procedures such as haemodilution, cardiac bypass, and
intraoperative or postoperative blood salvage.
The patient’s individual beliefs must be explored when surgery
is planned, as must the expected blood loss in the context of the
patient’s haematological reserve. The options must be carefully
explained by the consultant surgeon or consultant anaesthetist,
in the context of an experienced multidisciplinary team. In
centres without multidisciplinary teams, external advice should
be sought from blood conservation specialists preoperatively
in clinic, or at admission. Haemorrhage and postoperative
anaemia may result in increased rates of mortality, morbidity,
and infection, as well as increased length of hospital stay.2 The
mainstay of treatment of severe anaemia is blood transfusion,
and the consequences of not receiving this should be discussed
in a non-judgmental way.
An additional precaution that can be taken is to withhold the
postoperative administration of non-steroidal anti-inflammatory
drugs and prophylactic antithrombotic drugs, such as low
molecular weight heparin, which both increase bleeding. This
strategy may place the patient in pain or increase the risk of
thrombosis; however, the patient may prefer this if the
withholding of drugs reduces the risk of transfusion. All these
issues should be discussed with the patient. After a period of
reflection the patient should complete a detailed advanced
directive. This must be signed by the patient, the lead clinician,
and a witness. Two copies should be made—one to be kept in
the notes and the other with the patient. Patients should be
counselled that they can revoke or amend their decision at any
time, and that it will remain in force should they lose capacity
for some reason.

2 How could this patient be optimised
preoperatively?
Short answer
A thorough history, examination, and appropriate investigations
to identify chronic disease, anaemia, and clotting abnormalities
are essential. This patient’s normocytic anaemia was attributed
to her chemotherapy because no other cause was identified, and
she had normal renal function and blood tests. She was treated
with erythropoietin in conjunction with intravenous iron before
elective surgery was scheduled.

Long answer
As many as 75% of patients undergoing elective surgery have
anaemia in certain populations.3 It is important to identify the
cause of the anaemia and to treat this as far as possible before
undertaking elective surgery. Patients should be screened for
chronic disease, inflammation, haemolysis, and cancer. A full
blood count and reticulocyte count should be performed and
serum vitamin B12, folate, and ferritin measured if anaemia is
detected; further investigations should be ordered as appropriate.
Any deficiency of iron, vitamin B12, or folate should be treated.
Iron may be administered orally or parenterally if the patient
cannot tolerate oral supplements or anaemia persists despite
oral supplementation. A coagulation screen is useful, particularly
if the patient has a history of bruising, bleeding, or anticoagulant
therapy or if there is a relevant family history. Drugs that affect
bleeding should be modified. Any chronic diseases should be
treated and nutritional supplements provided.

This patient had normocytic anaemia, which was attributed to
her chemotherapy, because no other underlying cause was
identified on appropriate testing. She elected to receive
erythropoietin preoperatively after appropriate counselling to
correct this anaemia. The use of recombinant human
erythropoietin is currently recommended for patients undergoing
elective orthopaedic surgery only when haemoglobin is 100-130
g/L in the absence of iron deficiency, so here it was used beyond
its current licence. It is interesting that Jehovah’s Witnesses
usually accept erythropoietin because it is a recombinant
product. It decreases the lag in recovery of packed cell volume
after acute blood loss,4 as well as increasing haemoglobin
concentrations. Although it is ideally used four to eight weeks
before surgery, recent studies show a benefit of erythropoietin
and intravenous iron even two days before surgery.5 The main
disadvantages of erythropoietin (about which our patient was
counselled) are its expense compared with red blood cell units,6
its link with cardiovascular and thromboembolic events,7 and
the increased risk of cancer progression.8

Some patients may consider the option of autologous blood
donation in the weeks before surgery for use intraoperatively.
This can be useful, but is expensive, carries some risks of blood
transfusion, and is often wasteful.2

3 What measures can help minimise
perioperative blood loss?
Short answer
Perioperative measures that aim to reduce and replace blood
loss are managed by both the anaesthetist and surgeon.
Intraoperatively, this patient’s anaesthetist used permissive
hypotension and careful temperature regulation and would have
used autologous transfusion if needed. The surgeon designed a
minimally invasive technique with meticulous haemostasis.

Long answer
Perioperative measures aim to maximise haematopoiesis,
minimise blood loss, and maximise oxygen delivery to tissues.7

Intraoperatively, meticulous haemostasis is essential. Some
surgeons prefer to use shorter procedures, whereas others may
modify their technique, choosing laparoscopic over open
techniques to reduce the blood loss even though the procedure
may take longer.9 They may also consider patient positioning
and the use of tourniquets. This patient’s anaesthetist used
permissive hypotension and careful temperature regulation to
help reduce bleeding and could have used vasoconstrictors and
tranexamic acid. The use of tranexamic acid has additional
benefit in breast surgery, not only in reducing drain output and
seroma formation, but also in reducing postoperative infections.10
It is important to discuss these approaches with the patient
preoperatively, because they carry their own risks. Intraoperative
blood salvage, acute normovolaemic haemodilution with
crystalloids, and autotransfusion at the end of the procedure
may also be acceptable to patients, particularly if the diverted
blood is maintained in continuous contact with the patient’s
circulation (closed circuit acute normovolaemic
haemodilution).11

Postoperatively, it was important to maintain normothermia and
identify and arrest postoperative bleeding and infections early.
Blood lost in drains can be washed, filtered, and reinfused if
this is accepted local practice.7 Cardiac output, oxygenation,
and ventilation should be optimised and metabolic demand
minimised where possible. Throughout the admission, blood
should be taken as infrequently as possible and samples drawn
into paediatric sized collection tubes. Transcutaneous
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haemoglobin monitoring could also be used to minimise blood
letting, Use of closed arterial line circuits and methods to avoid
discarding blood when sampling from central lines are also
crucial in extreme blood conservation.

4 Who can the medical team turn to for
advice?
Short answer
For immediate advice the on-call haematologist can be
contacted. In addition, every UK hospital has a transfusion
committee and can access one of the 33 national hospital liaison
committees. Furthermore, local or national societies may be
able to offer support and advocate for the beliefs of Jehovah’s
Witnesses. Strong emphasis is placed on seeking the advice of
experienced multidisciplinary teams.

Long answer
All UK hospitals have a transfusion committee that will have
produced a local guideline on management after liaising with
Jehovah’s Witnesses’ representatives. If this cannot resolve a
problem the on-call consultant haematologist can be contacted.
In addition, hospital liaison committees are established in 33
major cities across the UK. They teach medical staff directly,
facilitate communication between medical staff and patients
who are Jehovah’s Witnesses, and are available 24 hours a day.
One such national society is The Watchtower—a group of
Jehovah’s Witnesses that may offer support and advocacy to
the patient and information to doctors seeking advice. Family
and church elders may also be turned to if the patient consents.
Outside the UK, strong emphasis is placed on seeking the advice
of experienced multidisciplinary teams. Furthermore, the Better
Blood Transfusion website features a helpful checklist.12 Once
advice has been sought and advocates provided for the patient,
it is important to give patients the space and privacy to make
an independent decision, as long as they are competent.

5 Is it possible to perform major surgical
procedures without the use of blood
products?
Short answer
Yes. Evidence suggests that the use of extreme blood
management strategies has an equal or better outcome in the
short and long term than giving allogeneic blood transfusion.
Patient selection is key, communication and consultation are
essential, and planning is crucial to optimise outcome.

Long answer
In this case the surgery was relatively uncomplicated and for a
major procedure had a low risk of serious blood loss. The
discussion may be extrapolated, however, to more extreme
examples. Recent research suggests that Jehovah’s Witnesses
are not at increased risk of surgical complications, increased
hospital stay, or long term mortality compared with patients
who receive blood transfusions for cardiac surgery. In fact, the
opposite is true.13

Some people suggest that Jehovah’s Witnesses should take
financial responsibility for the extra expense and time incurred
by their choice not to accept blood products. One case report
described a Jehovah’sWitness who survived emergency surgery
for a leaking abdominal aneurysm despite having a postoperative
haemoglobin concentration of only 30 g/L; he spent 14 weeks
in hospital, which would have been extremely costly to the

NHS.14 Conversely however, strong evidence suggests that
patients who avoid transfusion have a shorter length of hospital
stay than those who receive blood transfusions.15

This case highlights two points. Firstly, that we respect patients’
autonomy as medical practitioners, and that in many situations
where patients have low or very low haemoglobin
concentrations, blood transfusion can be avoided safely. In
patients with extremely low haemoglobin concentrations,
however, blood transfusions can save lives. Secondly, we
hypothesise that bloodless surgical management could be
extrapolated to surgical patients in general. In appropriate cases,
this may improve patient outcomes and avoid the known
complications and side effects of blood transfusions,2 an
expensive and threatened resource.

Patient outcome
Despite the surgery not having a major risk of blood loss, it was
important to correct our patient’s preoperative anaemia to
optimise her recovery. This was achieved with erythropoietin
injections and intravenous iron, and her haemoglobin increased
by 30 g/L before surgery. As expected, she experiencedminimal
blood loss intraoperatively, recovered well, and was discharged
in good health after four days for ongoing management of her
breast cancer.
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