
Commentary Muller Moran and Arora
See Article page 154.
Commentary: Thrombosis and
hemorrhage, yin and yang
Hellmuth R. Muller Moran, MD, and Rakesh C.
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CENTRAL MESSAGE

Thrombosis and hemorrhage
may both lead to adverse events
in cardiac surgery patients.
Correction of anemia to prevent
bleeding complications may
come at the expense of
increased thrombosis.
Hellmuth R. Muller Moran, MD, and
Rakesh C. Arora, MD, PhD

The ancient Chinese yin and yang reflect the duality of uni-
verse; the dark yin is antithetical to the light yang, yet one
cannot exist without the other. So too it is with thrombosis
and hemorrhage in cardiac surgery. Maintaining a balance
between these 2 opposed processes is necessary to success-
fully complete a cardiac operation, whereas too much of
one (or not enough of the other) will inevitably lead to
adverse events and outcomes. In no other patient population
is this balance perhaps more delicate than in those who
cannot receive blood products, such as patients who are a
practicing Jehovah’s Witness.

Murillo-Berlioz and colleagues1 present a case of a pa-
tient who was a Jehovah’s Witness requiring erythropoietin
stimulation to treat preoperative anemia. Despite being
deemed a low thrombotic risk, after 8 of 10 planned doses
and urgent coronary artery bypass grafting, the patient suf-
fered significant arterial and venous thrombotic complica-
tions of a submassive pulmonary embolus with carotid
and aortic arch thrombosis, which was successfully treated.
The team is to be commended for their efforts in preventing
what could have been a disastrous outcome.

The most recent guidelines on erythropoietin-stimulating
agents in cardiac surgery were developed by the European
Association for Cardio-Thoracic Surgery and the European
Association of Cardiothoracic Anaesthesiology in 2017.2

These were based on 3 randomized, controlled trials using
a cumulative dose of 52,000 IU starting 2 days before until
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2 days after surgery,3 a single 80,000 IU dose given 2 days
before surgery,4 and a single 500 IU/kg dose given 1 day
before surgery.5 In all 3 trials, the administration of erythro-
poietin reduced transfusion requirements with no apparent
increase in adverse thrombotic sequelae. As none of the trial
populations were as severely anemic as the patient pre-
sented herein, the intended dose (3000 IU/kg cumulatively)
and duration (10 days before and continuing until surgery)
may have led to excessive thrombosis through the proposed
mechanism of platelet activation. However, considering the
multiple potential etiologies for thrombosis, it may be pre-
mature to attribute this solely to preoperative erythropoietin
stimulation. A thorough workup including investigating for
hypercoagulability, patent foramen ovale, and deep vein
thrombosis at the bare minimum may clarify this diagnosis.

Evidence for erythropoietin stimulation in cardiac surgery
is fragmented, including multiple agents and dosing regi-
mens6; however, the collective evidence suggests an associa-
tion with reductions in allogeneic blood product transfusion
requirements. What remains unclear is whether this comes
at the expense of increased thrombotic complications. In this
sense, surgeons must be mindful that attempts to prevent
bleeding-related complications may inadvertently expose pa-
tients to complications of an altogether different type, namely
thrombosis. Further studies will hopefully clarify the optimal
agent, dose, and duration of erythropoietin stimulation in
severely anemic cardiac surgery patients. As the authors
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rightly state, however, the solution may be one of moderation
and using the lowest dose that is effective. Preserving the bal-
ance between thrombosis and hemorrhage, yin and yang, will
allow both forces to exist in harmony and—hopefully—mini-
mize the likelihood of thrombotic and hemorrhagic complica-
tions alike.
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