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Jehovah’s Witnesses (JW) do not permit
transfusion. Many JWs are referred to our
Hospital for cardiac surgery. We show that
cardiac surgery is very well possible in JW
with good results. The experiences with Jeho-
vah’s Witnesses led to the introduction of an
ongoing patient blood management pro-
gramme which greatly improved transfusion
requirements in the non JW population with-
out ever achieving the same Zero Transfusion
rate as with JW, while we now adopt the
same medical and technical approach in JW
as well as non-JW.  
We recommend that all cardiosurgical pa-
tients be treated like JW. We postulate this
might imply a change in attitude towards
transfusion as well as change in sociological
and psychological behaviour of the cardio-
surgical team in and outside the Operating
Theatre.   

Introduction

Cardiac surgery continues to account for a
substantial consumption of allogeneic blood
products, although blood transfusion, in par-
ticular red blood cell (RBC) transfusion, is in-
creasingly recognized as potentially harmful
(1-4). RBC transfusion has been found to in-
crease the risks of bacterial infections, post-
operative morbidity, and reduced long-term
survival after coronary artery bypass grafting
(CABG). Recently it was established that RBC
transfusion is strongly associated with infec-
tion risks and postoperative ischaemic mor-
bidity in all types of adult cardiac surgery (3).
The growing insights on adverse effects of
blood transfusion, as well as financial and lo-
gistic considerations, have led many institu-

tions to initiate blood conservation measures.
Studies have shown that CABG without any
pre-operative or post-operative use of blood
and without pre-donation is possible in a
large majority of patients (5). It is also known
that restrictive Hb transfusion triggers lead to
a lower peri-operative mortality than liberal
transfusion triggers (6).
At the same time low haemoglobin (Hb) lev-
els are strongly associated with increased
mortality and morbidity, in particular at very
low Hb levels in cardiac patients (7).  There is
no doubt that RBC transfusion can adequate-
ly restore tissue oxygenation in case of severe
anaemia. Still there exists no consensus on
the trigger for RBC transfusion and transfu-
sion practice varies considerably among insti-
tutions and practitioners. Jehovah’s Witness
(JW) patients therefore constitute a particular
challenge for cardiac surgery as they categor-
ically refuse blood products, while otherwise
expecting the highest standards of medical
care and full deployment of modern medical
technology. Experience with cardiac surgery
in JW patients has been built up since the
1960s, and it is nowadays quite common to
undertake uncomplicated surgery in these
patients (8,9).

Experiences with cardiac 
surgery in Jehovah’s 
Witnesses

Many publications, mostly case reports or de-
scriptions of series of JW, have been showing
that JW may undergo cardiac surgery with
good or acceptable mortality. Only a few
publications describe larger series of JW, of-
ten from the Texas Heart Institute (8,9). Many
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of these publications date from the early
nineties or before with a younger cardiosurgi-
cal population with less comorbidity and less
complex surgery than more recent patients.
Furthermore most series are descriptive and
do not provide a comparison group or do
not provide reference to operative or bleed-
ing risk. 
Many JW patients are referred to the Amphia
Hospital for cardiac surgery. For the period of
January 1st 1997 until April 30th 2006, 12414
patients underwent a first time, non-acute
coronary artery bypass grafting (CABG)
and/or heart valve operation in the Amphia
Hospital. 137 of these were Jehovah’s Wit-
nesses. In the JW group we aimed an ade-
quate preoperative haemoglobin, we applied
isovolaemic haemodilution, minimized peri-
operative losses and applied intra-operative
cell salvage. Our results show that patients
denied transfusion products can safely under-
go primary CABG and/or valve surgery with
similar postoperative mortality and morbidity
as patients who were transfused. This can be
accomplished by using a multimodality
blood conservation protocol, consisting of
evidence based measures. Furthermore this
result is achieved with higher postoperative
Hb levels including at discharge of hospital.
This result was obtained without transfusion
of any blood products while in the non JW
up to 50% of patients were transfused with
an average of 3.4 IU of PC, 1.06 of FFP and
2.5 donor units of thrombocytes.

Introduction of a multimodality
blood management programme

This study taught us that the individual appli-
cation of blood saving measures as well as
the incidence of transfusion was widely and
significantly variable among anaesthesiolo-
gists as well as cardiac surgeons. 
As a result of these findings a multimodality
blood management programme was de-
signed and introduced at end 2006. This pro-
gramme involved sensitization of all medical
workers involved in cardiac surgery (Ward,

Theatre and ICU). The protocol aimed at op-
timization of preoperative coagulation, mini-
mizing intra- and post-operative blood losses,
minimizing logistic losses (blood bank) and
standardization of transfusion according to a
transfusion protocol including a haemoglobin
trigger (between 5 and 6 mmol/L) which was
set for each patient by the treating anaesthe-
siologist or intensivist. Grossly, the protocol
corresponded with the recommendations
that were published shortly after introduction
of our blood management programme put
forward in the Guidelines of the Combined
Task Force of STS & SCA, with the exception
of introduction of Thromboelastography (10).
However, most attention was paid to applica-
tion of simple and cheap methods, in partic-
ular avoidance of “bad habits”.  
The programme succeeded in almost dou-
bling the number of transfusion free patients
from 37.4 to 57.6% and a reduction in the av-
erage allogeneic donor exposure from 4.2 tot
2.7 donor units and this without a decrease
in Hb at discharge. The decrease in blood
transfusion was shown for packed cells, fresh
frozen plasma as well as for thrombocytes.
The obtained results were impressive but it
was still far from the zero transfusion rate ob-
tained with the JWs. The number of patients
with major blood loss (>1L in the first 12
hours postoperatively) diminished from 28.5
to 14.9%. 
We continued to monitor systematically the
transfusion exposure parameters in all pa-
tients. In 2008 aprotinin was banned from
the markets and this led to a temporary in-
crease in transfusion (11). Shortly after TEG
monitoring was introduced here in 2009,
more specifically a TEG based algorithm, a
coagulation management programme was
implemented including the introduction of
fibrinogen substitution. The relevance of fib-
rinogen has recently been reviewed in a
meta-analysis (12). The relevance of TEG
monitoring is solid and has recently been im-
plemented in an update of the STS & SCA
guidelines (13). This led to a further decrease
in transfusion requirements, a decrease that
was more apparent with FFP and platelets
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than with packed cells. We believe that the
stagnating decrease in packed cell transfu-
sion is related to an ongoing number of pa-
tients with major bleeding, often surgery re-
lated, but to a significant amount as well due
to an obligatory loss of blood in the extracor-
poreal circuit and due to a high incidence of
patients with preoperative anaemia in the
present cardiosurgical population.  

Conclusion

The initial experience with cardiac surgery in
Jehovah’s Witnesses led to a progressively ex-
panding multimodality patient blood man-
agement programme that succeeded in a ma-
jor reduction in allogeneic transfusion. The
programme started with the implementation
of basic measures but was later expanded
with more technical measures. Component
therapy based upon a TEG based algorithm
succeeded in a significant decrease in re-
quirements in transfusion of fresh frozen plas-
ma and platelets. Patients with surgical bleed-
ing and preoperative anaemia are now ham-
pering a further decrease in red cell transfu-
sion (14).  
However it remains puzzling to notice and
only partially to explain why all these meas-
ures have failed to banish transfusion com-
pletely in cardiac surgery. We postulate that
this Jehovah factor involves psychological
and sociological causes related to the team. 

References

1. Koch CG, Li L, Sessler DI, Figueroa P, Hoeltge
GA, Mihaljevic T, Blackstone EH. Duration of
red-cell storage and complications after car-
diac surgery. The New England Journal of
Medicine 2008; 358 (12): 1229-1239

2. Toy P, Gajic O, Bacchetti P et al. Transfusion-
related acute lung injury: incidence and risk
factors. Blood 2012; 119 (7): 1757-67 

3. Murphy GJ, Reeves BC, Rogers CA, Rizvi SIA,
Culliford L, Angelini GD. Increased mortality,
postoperative morbidity, and cost after red
blood cell transfusion in patients having car-

diac surgery. Circulation 2007; 116 (22):
2544-2552

4. Marik PE, Corwin HL. Efficacy of red blood
cell transfusion in the critically ill: a systematic
review of the literature. Critical Care Medicine
2008; 36 (9): 2667-2674

5. Montiglio F, Dor V, Lecompte J, Fourquet D,
Negrel A, Dauvilliers GN. Cardiac surgery in
adults and children without use of blood. An-
nals of Thoracic and Cardiovascular Surgery:
official journal of the Association of Thoracic
and Cardiovascular Surgeons of Asia, 1998; 4
(1): 3-11

6. Hébert PC, Yetisir E, Martin C, Blajchman MA,
Wells G, Marshall J, Tweeddale M et al. Is a
low transfusion threshold safe in critically ill pa-
tients with cardiovascular diseases? Critical
Care Medicine 2001; 29 (2): 227-234

7. Carson JL, Noveck H, Berlin JA & Gould SA.
Mortality and morbidity in patients with very
low postoperative Hb levels who decline
blood transfusion. Transfusion 2002; 42 (7):
812-818

8. Ott DA, Cooley DA. Cardiovascular surgery in
Jehovah’s Witnesses. Report of 542 operations
without blood transfusion. JAMA  1977; 238
(12): 1256-1258

9. Stamou SC, White T, Barnett S, Boyce SW,
Corso PJ, Lefrak EA. Comparisons of cardiac
surgery outcomes in Jehovah“s versus Non-Je-
hovah”s Witnesses. The American Journal of
Cardiology 2006; 98 (9): 1223-1225 

10. Society of Thoracic Surgeons Blood Conserva-
tion Guideline Task Force, Ferraris VA, Ferraris
SP, Saha SP, Hessel EA, Haan CK, Royston BD
et al. Perioperative blood transfusion and
blood conservation in cardiac surgery: the So-
ciety of Thoracic Surgeons and The Society of
Cardiovascular Anesthesiologists clinical prac-
tice guideline. The Annals of Thoracic Surgery
2007; doi:10.1016/j.athoracsur.2007.02.099

11. Mangano DT, Miao Y, Vuylsteke A, Tudor IC,
Juneja R, Filipescu D, Hoeft A et al. Mortality
associated with aprotinin during 5 years fol-
lowing coronary artery bypass graft surgery.
JAMA 2007; 297 (5): 471-479

12. Kozek-Langenecker S, Sørensen B, Hess JR,
Spahn DR. Clinical effectiveness of fresh
frozen plasma compared with fibrinogen con-
centrate: a systematic review. Critical Care
(London, England) 2011; 15 (5): R239

13. Ferraris VA, Brown JR, Despotis GJ, Hammon
JW, Reece TB, Saha SP, Song HK et al. 2011
Update to The Society of Thoracic Surgeons
and the Society of Cardiovascular Anesthesiol-
ogists Blood Conservation Clinical Practice



72 EACTA 2012 | Abstracts | Invited speakers 

Guidelines. The International Consortium for
Evidence Based Perfusion formally endorses
these guidelines. ATS 2011; 91 (3): 944-982

14. Shander A, Javidroozi M, Perelman S, Puzio T,
Lobel G. From bloodless surgery to patient
blood management. The Mount Sinai Journal
of Medicine, New York 2012; 79 (1): 56-65


