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Indications for blood and blood product transfusion
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ABSTRACT

Transfusion of blood products carries certain inherent risks and hence it should be undertaken
only if it improves patient outcome. A review of the literature was carried out to find the indications
and effects of transfusion on morbidity and mortality of patients. There is high-quality evidence
showing that restrictive blood transfusion with a transfusion trigger of haemoglobin of 7-8 g/dl
or the presence of symptoms of anaemia is safe and not associated with increased mortality
compared with liberal transfusion. Thus, restrictive strategy is strongly recommended in surgical
and critically ill-patients. There is moderate evidence for the use of plasma and platelet transfusion
in patients receiving massive blood transfusion. There is not enough evidence to support the use
of plasma, platelets and cryoprecipitate in any other clinical setting. Retrospective studies show
improved survival after high plasma and platelet to red blood cell ratio of 1:1:1, but this has not

been confirmed in randomised trials.
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BLOOD TRANSFUSION

Blood transfusion has been widely used and overused
in medical practice since early 20" century to treat
anaemia and haemorrhage. The efficacy of transfusion
in improving patient outcomes is unsupported by
scientific evidence, and its benefits have been mostly
taken for granted. Excessive use of transfusion
continues despite limited availability of blood on the
one hand and high cost and serious risks associated
with transfusion on the other.

In this review, the quality of evidence (QoE) and
strength of recommendation (SoR) are given for
each recommendation. Wherever available, effect
estimates are accompanied by their 95% confidence
intervals (CI) in brackets, thus: (Estimate [95% CI]).

Reasons for blood transfusion

Transfused red blood cells (RBCs) provide three
beneficial effects: Circulatory (volume-related),
rheological (viscosity-related) and oxygen carriage.™
Blood transfusion is currently not recommended for
volume expansion alone, except in cases of severe
haemorrhage. Similarly, transfusion is required
to increase viscosity only in cases of severe

haemodilution. High viscosity in itself may
impede circulation. Transfused blood also does not
immediately increase oxygen delivery or utilisation
at the tissue level.?! Therefore, clinical situations
where blood transfusion is beneficial to the patient
and improves outcome are limited. The decision to
administer blood should be taken after weighing the
risks and benefits of blood transfusion against those
of anaemia. A brief summary of indications of blood
transfusion is given in Table 1.

Transfusion triggers

Transfusion trigger is defined as that value of
haemoglobin (Hb) below which RBC transfusion is
indicated. Transfusion target is the Hb one aims to
achieve after RBC transfusion. Traditionally, the rule
of “10/30” was followed for RBC transfusion, according
to which a Hb level of 10 g/dl or a haematocrit of
30% was recommended in surgical patients. Over
the years, the trigger for transfusion has become
more conservative or restrictive. In addition, the
decision to transfuse RBCs is based not only on the
laboratory values, but also on the objective evaluation
of the patient’s clinical condition and her ability to
compensate for the blood loss. Therefore, the patient’s
age, co-morbidities, severity of illness, and the rate
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Table 1: Summary of clinical indications of blood transfusion

Clinical condition Transfusion trigger Reference
Acute anaemia
Surgical haemorrhage Hb<8 gm/dl or presence of symptoms [12]
Traumatic haemorrhage Haemorrhagic shock, inadequate oxygen delivery [11]
Non-surgical/non-trauma haemorrhage Hb<7 gm/dl or presence of symptoms [6]
Critical illness Hb<7 gm/dl or presence of symptoms [11]
Early sepsis with inadequate oxygen delivery Hb<9 gm/dl (weak evidence) [14]
Septic shock, Late sepsis Hb<7 gm/dI [8,14]
Acute coronary syndrome with ischaemia Hb 8-9 gm/dl (weak evidence) [14]
Chronic anaemia
Chronic blood loss (hepatic disorders, bleeding disorders) No clear-cut transfusion triggers have been [1]

Decreased erythropoiesis (malignancies, chemotherapy, other drugs

suppressing bone marrow, renal disorders, nutritional deficiencies)

defined. Decision to transfuse is individualized
based on symptoms and functional impairment

Symptoms of anaemia include symptoms of myocardial ischaemia, and orthostatic hypotension or tachycardia unresponsive to fluids

and amount of haemorrhage are taken into account
before transfusion.

Scientific evidence

A number of clinical trials in the last few decades
have found the restrictive transfusion strategy to
be as safe as the conventional (or liberal) strategy.
A Cochrane meta-analysis published in 2012 which
included 6264 patients in 19 such trials in the settings
of surgery (including cardiac surgery), critical care,
trauma and acute haemorrhage found that the use
of restrictive transfusion strategy (Hb: 7-9 g/dl) led
to 39% fewer patients receiving transfusion (risk
ratio [RR]: 0.61 [0.52-0.72]) and a decrease in
the total number of transfusions (mean decrease
1.19 [1.85-0.53]) compared to liberal strategy (Hb:
9-12 g/dl).®! The two strategies produced similar
30-day mortality rates (RR: 0.85 [0.70-1.03]). There
was a lower in-hospital mortality with the restrictive
strategy (RR: 0.77 [0.62-0.95]). Two RCTs*® had
adequate power to assess mortality and were major
contributors to this meta-analysis. Other outcomes
such as rate of adverse events, length of hospital
stay and functional recovery were not affected
by restrictive transfusion, even in older patients
with a history of or risk factors for cardiovascular
disease.

In patients with acute severe upper gastrointestinal
haemorrhage, restrictive transfusion strategy (trigger
Hb < 7 g/dl, target Hb: 7-9 g/dl) resulted in lower
45-day all-cause mortality (5% vs. 9%, P = 0.02)
than liberal strategy (trigger Hb < 9 g/dl, target Hb:
9-11 g/dl)."! Incidence of further bleeding and other
serious adverse effects was also reduced. However, the
results of this single-centre trial with strict protocol
adherence may not be generalizable. A multicentric
pragmatic  cluster-randomised  feasibility  trial
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reflecting real world settings in patients with upper
gastrointestinal haemorrhage is currently under way
in the UK (TRIGGER trial)./”!

In a multicentric RCT (Transfusion Requirements
in Septic Shock (TRISS) trial) in 1000 patients with
septic shock in 32 ICUs there was no difference in the
90-day mortality (RR 0.94 [0.78-1.09]), the number
of patients with ischaemic events (0.90 [0.58-1.39])
or in the use of life support in patients receiving
leukoreduced RBCs at a transfusion trigger of 7 or
9 gm/dL."®

In 200 patients with traumatic brain injury, the rate of
favourable neurological outcome (difference 0.1 [-0.06
to 0.25]; P = 0.28) was similar in patients receiving
blood at a transfusion trigger 7 or 10 gm/dl. However,
the lower transfusion trigger was associated with a
lower incidence of thromboembolic events (Odds ratio
0.32 [0.12 to 0.79]; P = 0.009]."%

Guidelines for transfusion

Guidelines for the use of blood transfusion have
been published by many scientific societies. Some
of the recent ones are from the American Society
of Anesthesiologists,"” the Society of Critical
Care Medicine,™ the American Association of
Blood Banks (AABB),"? the American College of
Physicians!™ and the British Committee for Standards
in Haematology."¥ Most recommend the use of
restrictive transfusion strategy. However, high-quality
evidence is available for very few clinical settings.
A summary of these guidelines is as follows:

Post-operative patients

* In haemodynamically stable post-operative
surgical patients, the trigger for transfusion
is Hb = 8 g/dl or presence of symptoms of
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inadequate oxygen delivery (chest pain of cardiac
origin, orthostatic hypotension or tachycardia
unresponsive to fluid resuscitation, or congestive
heart failure)."? QoE: High; SoR: Strong.

Patients in the intensive care unit

e In critically ill normovolaemic patients
transfusion is considered at a Hb level of
<7 mg/dl with a target of 7-9 g/dl, unless specific
co-morbidities or acute illness-related factors
modify clinical decision-making."*'  QoE:
Moderate to High; SoR: Strong

*  During the early resuscitative phase of severe
sepsis if there is evidence of inadequate
oxygen delivery to the tissues (central venous
oxygen saturation <70%, mixed venous oxygen
saturation <65% or lactate concentration
>4 mmol/L), blood transfusion is considered to
achieve a target Hb of 9-10 g/d1.'*! There is only
one single-centre trial in which the effect of a
complex intervention (of which Hb target was
one of the many components) on mortality was
studied.® QoE: Low; SoR: Weak

e In the later phases of severe sepsis, the
guidelines are similar to those for other critically
ill patients with target Hb of 7-9 g/dl."Y QoE:
Moderate; SoR: Strong

*  Blood transfusion should not be used to assist
weaning from mechanical ventilation if the Hb
is >7 g/dL."* QoE: Very low; SoR: Weak.

Patients with cardiac disease

e In haemodynamically stable patients with
cardiovascular disease transfusion is considered
for Hb < 8 g/dl, or the presence of symptoms
of inadequate oxygen delivery. The overall
mortality is not affected by the use of restrictive
transfusion in these patients, but the evidence
for the risk of perioperative myocardial
infarction is not clear due to heterogeneity
and inadequate power of the studies.'” QoE:
Moderate; SoR: Weak

* In critically ill patients with stable angina, Hb
should be maintained >7 g/dl. Transfusion to
a Hb of >10 g/dl has uncertain benefit.'* QoE:
Moderate; SoR: Weak

e In patients suffering from acute coronary
syndrome, the Hb should be maintained
at >8-9 g/dl." QoE: Low; SoR: Weak

*  Restrictive transfusion strategy (trigger Hb:
7-8 g/dl) is recommended for patients with
coronary artery disease.® QoE: Low; SoR: Weak.
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Patients with neurotrauma or neurological diseases

e In patients with traumatic brain injury, the
target Hb should be 7-9 g/dl; and in those with
additional evidence of cerebral ischaemia the
target Hb should be >9 g/dl."¥ QoE: Low; SoR:
Weak

* In patients with subarachnoid haemorrhage the
target Hb should be 8-10 g/d1."* QoE: Low; SoR:
Weak

* In patients with an acute ischaemic stroke the
Hb should be maintained above 9 g/dl." QoE:
Low; SoR: Weak.

High-quality evidence from adequately powered
randomised controlled trials with measurement of
appropriate patient outcomes is needed in different
patient populations so that optimum transfusion
triggers can be defined. Lower thresholds such as Hb
of 6 g/dl also need to be explored. There is a paucity
of data from India on the use restrictive transfusion
strategy, and this gap needs to be filled.

BLOOD PRODUCT TRANSFUSION

Transfusion of blood products carries risks similar to
those of RBC transfusion. In fact, some of the risks
such as acute lung injury occur more often with
transfusion of plasma.'®! Use of plasma, platelets and
cryoprecipitate is discussed here.

Reasons for transfusion

Plasma is conventionally prescribed to replace
coagulation factors in patients receiving massive
transfusion (>one blood volume or 70 ml/kg in 24 h
or >50% of blood volume in 3 h), for urgent reversal
of the effect of warfarin, in known coagulation
factor deficiency, and in cases of thrombotic
thrombocytopaenic purpura.l'”'®! The decision to
transfuse is based on both presence of bleeding
and abnormal laboratory values of prothrombin
time (>1.5), international normalized ratio (>2) and
partial thromboplastin time (>2 times). Plasma should
not be used to replace intravascular volume.

Platelet transfusion is usually required in a bleeding
patient below a platelet count of 50 X 10%L but rarely
above 100 x 10%L. If the values fall between these two,
transfusion is considered in case of platelet dysfunction
(e.g., clopidogrel therapy), on-going bleeding and
surgeries in confined spaces such as eye and brain."”!

Cryoprecipitate is wused to increase fibrinogen
levels in patients with dysfibrinogenaemia and
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hypofibrinogenaemia (fibrinogen <80-100 mg/dl),
microvascular bleeding in patients receiving massive
transfusion when fibrinogen cannot be measured and
congenital fibrinogen deficiency.*"!

Scientific evidence and guidelines

Similar to blood transfusion, there is limited scientific
evidence to support transfusion practices of blood
components. A large proportion of components
transfused is inappropriate. The AABB practice
guidelines suggest that plasma be transfused
to trauma patients who receive massive blood
transfusion (MBT) (QoE: Moderate)." The guidelines
also suggest that plasma be transfused in case of
warfarin-related intracranial haemorrhage (QoE: Low).
Plasma transfusion is not recommended for any other
clinical situation.

A high ratio of plasma and platelets to RBC (1:1:1)
during MBT has been shown to improve survival
in a number of recent studies.?*22l However, these
studies are retrospective with a high degree of bias,
especially survival bias. The AABB guidelines do not
recommend for or against a plasma: RBC ratio of 1:3 or
greater in trauma patients during massive transfusion
due to low QoE.[ The Canadian National Advisory
Committee on Blood and Blood Products also does not
recommend high plasma and platelet to blood ratio
during MBT."%¥

It has been suggested that the use of point-of-care
haemostasis assays such as thromboelastogaphy
and rotational thromboelastometry provide better
guidance to blood component therapy during MBT.
However, a meta-analysis has shown that the use of
these techniques in patients receiving MBT does
not decrease the mortality, morbidity, or the use of
platelets and FFP.** QoE: Moderate.

As for RBC transfusion, prospective randomised trials
are needed to define the indications where the use
of plasma, platelets and fibrinogen improves patient
outcomes. It also needs to be evaluated if the use of
high plasma/platelet to blood ratio and employment
of point-of-care monitoring of coagulation improve
outcomes.

SUMMARY

Blood and its components are life-saving drugs
with inherent risks. Therefore, they should be
used optimally and prudently to maximise patient
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outcomes. Current evidence shows that restrictive
transfusion of blood is safe in stable post-operative and
normovolaemic critically ill-patients with the trigger
for transfusion being Hb of 7-8 g/dl or symptoms of
anaemia. The transfusion trigger for patients with
acute coronary syndrome is not known. There is recent
evidence that in both septic shock and head injury, a
lower transfusion trigger of 7 g/dl is better. There is not
enough scientific evidence to guide the use of plasma,
platelets and cryoprecipitate. Prospective randomised
studies are required to determine the thresholds for
transfusion of these products.
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