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High-risk anaemic Jehovah's Witness patients should be managed in the 
intensive care unit

Andrei M. Beliaev

Department of General Surgery, Auckland City Hospital, Grafton, Auckland, New Zealand

Severely anaemic Jehovah's Witness (JW) patients 
who refuse blood transfusion on religious grounds 
have high mortality and morbidity1,2. Carson et al. have 
shown that the odds of death increase 2.5 times for 
every 10 g/L postoperative haemoglobin (Hb) decrease 
below 70 g/L3. The latest study4 demonstrated that an 
unadjusted nadir Hb concentration is a poor predictor 
of mortality of anaemic JW patients (Figure 1). Early 
risk factors including age ≥45 years of age, weight   
≥90 kg, hypertension, cardiac arrhythmia, angina, 
previous myocardial infarction, valvular heart disease, 
heart failure, being on haemodialysis, acute admission 
and Hb ≤80 g/L on admission to hospital are associated 
with mortality of anaemic JW patients5. It was shown 
that an Auckland Anaemia Mortality Risk Score 
(Auckland AMRS), which is a composite score of the 
number of early risk factors each anaemic JW patient 
had, was associated with mortality. JW patients with 
Auckland AMRS of 0 to 3 had 4% mortality, Auckland 
AMRS 4 to 5, 32%, Auckland AMRS 6 to 7, 50% and 
Auckland AMRS ≥8, 83%5. During their hospital stay 
JW patients can develop anaemia-related (late) mortality 
risk factors including shock, acute gastro-intestinal 
bleeding, pneumonia, nadir Hb concentration ≤70 g/L, 
septicaemia, worsened congestive heart failure and 
neurologic complications4. Among these late risk factors, 
shock was the strongest predictor of mortality followed 
by acute gastro-intestinal bleeding and pneumonia. 

When weights of individual statistically significant 
anaemia-related risk factors of mortality were combined 
and a composite mortality risk score, the Hamilton 
Anaemia Mortality Risk Score (Hamilton AMRS), was 
calculated, it was shown that JW patients with Hamilton 
AMRS of 0 to 2 had 4% mortality, Hamilton AMRS of 
3 to 4, 29%, Hamilton AMRS of 5, 40%, and Hamilton 
AMRS of ≥6, 67%. 

On admission to hospital the trauma patient described 
by Lorentzen et al.6 had an Auckland AMRS of 3 
(age, acute admission and Hb ≤80 g/L on admission to 
hospital) and a Hamilton AMRS of 6 (shock, ischaemic 
bowel perforation and the nadir Hb concentration 
≤70 g/L) that estimated the patient's mortality risk 
exceeding 70%. The patient underwent an open 
bowel resection and was managed in an intensive care 
unit (ICU) with physiologic parameters monitoring, 
ventilatory support, fluid resuscitation and an 
administration of vasopressors. The patient's infective 
complications were treated with broad spectrum 
intravenous antibiotics, collection drainage, and wounds 
debridement and washout. Also the patient was treated 
with intravenous iron, B12 supplementation and 
subcutaneous administration of erythropoetin (EPO) in 
the dose of 10,000 units every second day. 

JW patients accept EPO, which is an erythropoiesis 
stimulating agent, as an alternative to blood transfusion. 
EPO is a 165 amino-acid glycoprotein, which is mainly 
produced by renal peritubular capillary endothelial cells 
in response to hypoxia7. As a haematopoietic cytokine, 
EPO promotes proliferation, differentiation and survival 
of erythroid progenitor cells8. In addition, EPO exerts 
a potent protective effect against hypoxia through its 
anti-apoptotic action9. After binding to its receptor on 
the cell surface, EPO initiates a JAK2 signalling cascade 
leading to NF-kB- and STAT5-dependent transcription 
of anti-apoptotic genes, including Bcl-xL, Bcl-210. 
Furthermore, EPO exerts a potent vascular protection 
and induces neoangiogenesis11-13. 

Hematopoietic effects of EPO 
EPO has been used for many years to treat patients 

with anaemia of end-stage renal disease14,15 and it has 
been found to improve exercise tolerance and physical 
function16. More recently, EPO started to be used to 

Figure 1 -  ROC curve: Nadir haemoglobin concentration as a 
predictor of Jehovah's Witness patients mortality.

330-332_043-13.indd   330330-332_043-13.indd   330 02/07/2013   09:45:4702/07/2013   09:45:47

All rights reserved - For personal use only 
No other uses without permission



© SIM
TI S

erv
izi

 Srl

331

Blood Transfus 2013; 11: 330-2 DOI 10.2450/2013.0043-13

High-risk anaemic Jehovah's Witness patients management

alleviate chemotherapy-induced anaemia in cancer 
patients17, to treat anaemia in critically ill18-21, and 
surgical patients22,23. 

In critically ill patients, compared with placebo, a 
subcutaneous administration of epoetin alfa in the dose 
of 40,000 units per week for three consecutive weeks 
had neutral effects on exposure to allogeneic red blood 
cell (ARBC) (48.3% vs 46.0%, respectively, p =0.34) 
and the mean number of red blood cell units transfused 
(4.3±4.8 units vs 4.5±4.6 units, p =0.42)24. Importantly, 
there were no differences in 29-day mortality (adjusted 
odds ratio (OR), 0.79, 95% confidence interval (CI), 0.56 
to 1.10), the length of stay in intensive care unit (7 days 
in the placebo group and 8 days in epoetin alfa group, 
p =0.43), and in the duration of hospital admission (15 
days in both groups, p =0.43)20. A recent meta-analysis 
demonstrated that in critically ill anaemic patients 
any dose of epoetin alfa or darbepoetin, compared 
with placebo, significantly reduced the odds of ARBC 
exposure (OR =0.73, 95% CI 0.64-0.84, I² =54.7%), and 
the volume of ARBC transfusion per patient (weighted 
mean difference ‒0.41 units per patient, 95% CI ‒0.74 
to ‒0.10, I² =79.2%)25.

Cytoprotective effects of EPO
The survival benefit of subcutaneous administration 

of epoetin alfa in the dose of 40,000 units per week vs 
placebo in anaemic trauma patients was investigated in 
two randomised, double-blind, placebo-controlled trials. 
In the EPO-2 trial epoetin alfa reduced 29-day mortality 
between 54% (unadjusted OR=0.46, 95% CI, 0.24-0.89, 
p =0.017) and 50% (best-fit adjusted OR =0.50; 95% 
CI, 0.26-0.97)25. In the EPO-3 trial epoetin alfa reduced   
29-day mortality between 49% (unadjusted OR =0.51, 
95% CI, 0.27-0.98, p =0.039) and 64% (fully adjusted 
OR of 0.36; 95% CI, 0.19-0.74).

In EPO-2 study epoetin alfa-treated patients had 
improved 42-day survival by 54% (unadjusted OR =0.46, 
95% CI, 0.25-0.85, p =0.011). Trauma patients of EPO-3 
trial treated with epoetin alfa had a reduction of 42-day 
mortality between 49% (unadjusted OR =0.51; 95% CI, 
0.27-0.95, p =0.030) and 65% (adjusted OR 0.35; 95% 
CI, 0.18-0.68). Day 140 survival of epoetin alfa treated 
patients in EPO-3 study, compared with placebo treated 
controls, was increased by 59% (adjusted OR 0.41; 95% 
CI, 0.24-0.70)26.

At present there is a paucity of data on clinical 
benefits, optimal doses and regimen of administration 
of EPO in severe anaemia, but an experts opinion holds 
that EPO therapy should be instituted early in the course 
of patient's illness and in high doses27-30. 

The case report of Lorentzen et al.6 highlights 
an importance of mortality risk stratification and 
management of high-risk anaemic JW patients in ICU 

with monitoring of their physiological parameters, 
ventilatory and circulatory support, prompt treatment 
of infective complications, and an administration of a 
high dose EPO therapy in combination with iron, B12 
and folate supplementations. 

The Author declares no conflicts of interest.
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