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Introduction

The guidelines project is  a joint initiative of the Associação

Médica Brasileira and the Conselho Federal de  Medicina. It aims

to bring together information in the scientific literature to

standardize conduct in order to help decision-making during
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treatment. The data contained in  the  following articles were

prepared by and are recommended by the  Associação Brasileira

de Hematologia, Hemoterapia e Terapia Celular (ABHH). Even so, all

possible medical approaches should be evaluated by the physi-

cian responsible for treatment depending on the patient’s

characteristics and clinical status.
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Description  of  the  method  used  to gather
evidence

These guidelines are the result of a  systematic review centered

on the Evidence-Based Medicine movement, where clinical

experience is integrated with the  ability to critically analyze

and rationally apply scientific information, thereby improving

the quality of medical care.

Questions are structured using the  Patient/Problem, Inter-

vention, Comparison and Outcome (PICO) system, allowing

the identification of keywords which were the basis of

evidence-based search strategies in the major scientific

databases [Medline (via  PubMed), EMBASE, Central (Cochrane),

Lilacs (via BVS) and CINAHL via EBSCO] and manual searches.

Degree  of  recommendation  and  level of
evidence

A: Major experimental and observational studies

B: Minor experimental and observational studies

C:  Case reports (non-controlled studies)

D: Opinion without critical evaluation based on consensus,

physiological studies or animal models

Objective

This article presents the guidelines prognosis of patients who

decline blood transfusions.

PICO  system

Using the PICO system, the P  corresponds to  patients who

refused blood transfusions, I to the indication of transfusions

(blood or red blood cells), and O to  the outcomes (death, mor-

bidity, survival, quality of life).

Thus, 14 studies were found and selected to answer the

clinical question (Appendix A).

What clinical-laboratory parameters indicate the need to

transfuse red blood cells?

Introduction

The purpose of these guidelines is to answer the question

as to whether there are parameters, timing, clinical signs or

situations that indicate that the refusal of a red blood cell

transfusion can lead to death or sequelae. The scientific basis

for formulating a  satisfactory answer to the question at hand

can be drawn from three types of study:

(1) Experimental studies in animals and humans in  which

isovolemic anemia was induced by dilution in order to

evaluate its effects.

(2) Observational studies of patients (in general, Jehovah’s

Witnesses – JW)  who  have declined red blood cell trans-

fusions, especially in the context of surgery.

(3) Studies that evaluated the use of restrictive [hemoglobin

(Hb) concentration of 7–8  g/dL] and liberal (Hb of 9–10 g/dL)

transfusion triggers for various clinical conditions with

randomization of participants.

Experimental  studies

Animal studies have shown the physiological changes that

occur when isovolemic anemia is brought about by controlled

dilution. For example, a study in mice showed that deaths

only started when the Hb concentration fell below 5.0 g/dL;

100% of the animals had died when Hb was below 2.0 g/dL.1

Similar results were observed in other animals, such as pigs

and baboons.2 In healthy humans subjected to isovolemic ane-

mia  due to dilution, no signs of tissue hypoxia were observed

at an  Hb concentration of 5.0 g/dL.3 It  is important to stress

that animals and humans undergoing induced anemia were

all healthy and were kept at rest. Thus, one cannot extrapolate

any conclusions obtained under clinically controlled condi-

tions to other situations, for example, in patients with surgical

trauma, who often have additional physiological demands

that are possibly more  difficult to achieve with an  Hb concen-

tration of only 5.0 g/dL.

Patient  refusal

There are situations in  which red blood cell transfusions are

not possible, for example, when the patient refuses, whether

for religious reasons (JW) or for another personal reason.

Some observational studies in the USA have shown the  con-

sequences of postoperative anemia. The two most important

showed that the morbidity and mortality rates for the Hb  range

of 7.0–8.0 g/dL are very low, but these increase progressively by

2.0- to 2.5-fold for each 1 g/dL reduction of Hb.  The mortality

rate reaches 100% of individuals with Hb less than or equal to

2.0 g/dL.4,5

Several randomized trials have evaluated restrictive and

liberal transfusion triggers and have contributed to estab-

lishing lower levels of Hb that still seem to  be safe in

specific clinical conditions. Recent reviews have shown that

the adoption of transfusion triggers of low Hb levels (7–8 g/dL –

restrictive indication) did not result in more  unfavorable out-

comes than those seen with higher triggers (Hb 9–10 g/dL –

liberal transfusion).6,7

Specific situations, such as cardiac surgery, in  which there

is  great transfusion demand with 25–95% of patients requir-

ing transfusions, represent a great challenge. In this context,

cardiac surgery in patients who refuse transfusion require

extensive collaboration between the surgeon, the anesthetist,

and the clinical staff.8

A  meta-analysis with six  retrospective studies compared

the immediate outcomes of JW patients and controls sub-

mitted to cardiac surgery (coronary artery bypass grafting,

heart valve surgery and ascending aortic surgery) performed

both electively and as  urgencies/emergencies. JW patients pre-

sented higher Hb levels in  the postoperative period (11.5 g/dL

vs. 9.8 g/dL; p-value < 0.001) and significantly lower blood loss

compared to controls (402  mL  vs. 826 mL;  p-value < 0.001). JW

and controls had similar post-operative outcomes. However,

JW presented a trend, albeit without statistical significance, of
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lower rates of early mortality, reoperations for bleeding, atrial

fibrillation, stroke, myocardial infarction and length of inten-

sive care unit stay, with limited heterogeneity between the

studies. No studies reported transfusion-related reactions in

the control group, but it has  been shown that additional inter-

ventions in patient blood management are effective and may

improve the immediate outcome. Meticulous surgical tech-

nique and hemostasis are the key to prevent intraoperative

and postoperative blood loss.9

Strategies aimed at reducing the need for transfusion in

cardiac surgery can be adopted after careful discussion and

decisions with individual patients.9 These include:

(1) Preoperative preparation

• Optimization of Hb concentration: erythropoietic stimulat-

ing agents, iron, folic  acid, vitamin B12.

•  Optimization of hemostasis: application of hemostasis tests

(e.g. thromboelastometry), suspension of anticoagulants

and antiplatelet agents, administration of vitamin K.

(2) Intraoperative

• Intraoperative blood recovery.

• Minimizing blood loss: meticulous surgical technique,

off-pump surgery, topical hemostatic agents, minimally

invasive cardiopulmonary bypass, retrograde priming, nor-

mothermia or mild hypothermia, antifibrinolytics, use of

protamine sulfate to reverse heparin action, and coagula-

tion management depending on the severity of the bleeding

and the result of the thromboelastometry.

(3) Postoperative

• Postoperative blood recovery.

• Minimizing blood loss.

• Optimization of hemostasis and the adoption of more  con-

servative criteria to indicate reoperation due to  bleeding.

•  Optimization of Hb concentration: erythropoietic stimulat-

ing agents, iron, folic  acid and vitamin B12.

The sample size of the most important randomized study

about red blood cell transfusion in  cardiac surgery was

2430 patients in each group. Just over half (n = 1271; 52.3%)

of the patients in  the restrictive-transfusion strategy group

(Hb < 7.5 g/dL) received transfusions, while 72.6% (n = 1765)

of the participants in  the liberal-transfusion strategy group

(Hb < 9.5 g/dL) were transfused (Odds ratio: 0.41; 95%  confi-

dence interval: 0.37–0.47). Mortality was 3.0% in the restrictive

group and 3.6% in the liberal group (Odds ratio: 0.85; 95% confi-

dence interval: 0.62–1.16). Other clinical outcomes (myocardial

infarction, left ventricular function, renal function) did  not

differ between the groups either.10

A retrospective study involving patients submitted to  car-

diac surgery showed only a trend of longer hospitalization

(1.3 days) in the intensive care unit for JW patients com-

pared to the control group (p-value = 0.08). There was no

statistical difference in  the rate of early postoperative mor-

tality or postoperative in-hospital morbidity between the two

groups.8

Patients with intraoperative Hb levels below 8 g/dL or with

a drop of Hb ≥50% were investigated in  a  prospective cohort

of 23,860 consecutive patients (JW = 270) who  underwent car-

diac surgery over a 15-year period. JW and non-JW patients

who had received one unit of packed red blood cells in  the

intraoperative period were compared. Moreover, patients who

had received one unit of packed red blood cells in the  intraop-

erative period were compared with matched non-transfused

patients. The postoperative outcomes analyzed were acute

myocardial infarction, dialysis, stroke and death. Postopera-

tive complications increased with decreasing intraoperative

Hb levels in  both JW and non-JW patients. There was no

significant difference in the incidence of postoperative com-

plications between these two  groups (Odds ratio: 1.44; 95%

confidence interval: 0.63–3.29) as  well as between patients who

received intraoperative red blood cell transfusions and non-

transfused patients (Odds ratio: 0.94; 95% confidence interval:

0.72–1.23). The data showed that intraoperative anemia is

associated with adverse outcomes in  the  postoperative period

of cardiac surgery, and the transfusion of one packed red blood

cell unit did not influence this outcome.11

In a  retrospective cohort study, risk factors related to

mortality in JW patients (≥15 years of age) with anemia

(Hb ≤  8 g/dL) were evaluated and a mortality risk score was cre-

ated (Hamilton anemia mortality risk score). One hundred and

eight JW patients enrolled in the study received folic acid, iron,

erythropoietin and cyanocobalamin and 70% underwent surg-

eries. The mean Hb concentration was 6.3 ± 1.25 g/dL. Scores

of 1, 2 or  3 were assigned to each risk factor for mortality iden-

tified by the study according to the statistical significance of

each variable: Shock (3), acute gastrointestinal bleeding (2),

pneumonia (2), intra-hospital Hb (1), sepsis (1), worsening of

congestive heart failure (1)  and neurological complications

(1). Considering the absolute risk of mortality, patients with

a cumulative score of 0–2  had a  4% risk, a  score of 3–4 was

correlated to a  29% risk,  those with a score of 5 had a  40% risk

and a  score of ≥6 was  correlated to a 67% risk of mortality.12

In a  retrospective study, the results of emergency non-

transfusion laparotomies of 20  JW women in  a state of

hemorrhagic shock due to uterine rupture were compared

with 45  women submitted to surgical procedures for simi-

lar indications who received transfusions. The intraoperative

blood loss ranged from 500 to  1500 mL in both groups, 88% of

the non-transfused patients survived with the deaths being

attributed to peritonitis; 84.4% of transfused patients survived,

six died due to  peritonitis and one death was caused by dis-

seminated intravascular coagulation. The need for ventilatory

support was similar in both groups. The duration of postop-

erative hospital stay in patients who received and those who

did not receive transfusions was  8 and 7 days, respectively.13

A  study by Carson et  al. evaluated 300 over 18-year-old

patients who presented Hb ≤ 8 g/dL in  the  postoperative period

and declined red blood cell transfusions due to religious rea-

sons (JW). Patients were stratified by postoperative Hb and

evaluated for mortality and morbidity (myocardial infarction,

cardiac arrhythmia, congestive heart failure and infection)

within 30 days after surgery. No death was  reported in  the

group of patients who presented Hb between 7.1 and 8.0 g/dL

in the postoperative period and only 9.4% had a morbid event.

In the group of patients with Hb between 4.1 and 5.0 g/dL, mor-



380  hematol transfus cell ther. 2 0 1 8;4  0(4):377–381

tality was  34.4% and 57.7% presented some morbid event. After

adjusting for age and heart disease, the risk of morbidity and

mortality increased by 2.5-fold for  each 1 g/dL reduction of Hb.4

In a study with a  design similar to that of Carson,4 Shan-

der et al. evaluated 293 patients with postoperative Hb levels

≤8.0 g/dL who declined transfusions. The risk of death (unad-

justed) increased by 2.04 times for every 1 g/dL reduction in

Hb. The risk of death after adjusting for other significant fac-

tors (urgency, classification of the  American Association of

Anesthesiology and age) was 1.82 for every 1  g/dL drop in Hb.5

A small, randomized study (n = 109) suggested that patients

with acute coronary disease and/or stable angina who

received restrictive transfusions (Hb < 8.0 g/dL) presented

higher mortality than those who  received liberal transfu-

sions (Hb < 10.0 g/dL) (Odds ratio: 2.38; 95% confidence interval:

0.99–5.73). However, patients in the restrictive group were, on

average, seven years older than those in the liberal group; this

may have had some negative impact on this group. Therefore,

this result must be  interpreted with some caution.14

Recommendations

Considering the studies analyzed and the considerations set

out above, some guidelines can be suggested:

• Anemia with Hb levels up to 7–8 g/dL in clinically stable

patients can be safely managed without transfusion or with

little transfusion.

•  The adoption of restrictive transfusion triggers

(Hb ≤ 7–8 g/dL) seems to be justified for most clinical

situations, except perhaps in patients with acute coronary

disease with or without stable angina.

• For lower postoperative Hb levels (≤8 g/dL), morbidity

and mortality increase progressively with the drop in Hb

(approximately two-fold for each 1 g/dL drop in Hb).
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Appendix  A.

1. Clinical question

What clinical-laboratory parameters indicate the need to

transfuse red blood cells?

2. Structured question (PICO)

Patient: Jehovah’s Witnesses; Treatment refusal

Intervention: Blood transfusion; red blood cell transfusion

Comparison: None

Outcome: death, morbidity, survival, quality of life

3. Initial eligibility criteria for studies

• Components of PICO

• No time limit

• Languages: English, Portuguese and Spanish

• Observational comparative studies (cohort and/or before

and after)

• Comparative experimental studies (clinical trial)

4.  Search strategies

•  (((blood Transfusion* OR erythrocyte Transfusion* OR red

blood cell Transfusion*))) • AND ((Jehovah’s Witnesses) OR

Treatment Refusal)

• Manual search -  References, revisions and guidelines

5.  Selection of articles

Initially selected by the title, sequentially by the abstract, and

finally by the  full text, the latter being subjected to critical

evaluation and extraction of outcomes.

6.  Critical evaluation and strength of  evidence

The strength of the evidence of the studies was defined tak-

ing into account the study design and the corresponding

risks of bias, the results of the analysis (magnitude and pre-

cision), relevance and applicability (Oxford/GRADE).15–18
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