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Abstract

Chronic myelomonocytic leukaemia (CMML) is a myelodysplastic/myeloproliferative neo-
plasm affecting the production and differentiation of the monocyte cell lineage. Cardiac sur-
gery in the context of CMML poses challenges that are not routinely encountered. This is the
first reported case in the literature of a patient with active CMML undergoing urgent on-
pump coronary artery bypass grafting. A 68-year-old Caucasian man with a history of hyper-
tension, hyperlipidaemia, hypothyroidism, and hypercholesterolaemia, who had been diag-
nosed by the haematologists with CMML a few months earlier but had remained untreated,
underwent urgent surgical coronary revascularisation because of postinfarction angina fol-
lowing a non-ST elevation myocardial infarction associated with troponin I rise. The patient
had fulminant postoperative myelomonocytic leukaemoid reaction, with a clinical picture of
severe systemic inflammatory response syndrome and multiple organ dysfunction syndrome.
This led to extensive vasodilation and heart failure that resulted in the death of the patient.
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Various authors have suggested different techniques and treatment options, each attempting
to mitigate the effect of the postoperative inflammatory response. However, this is a high-
risk endeavour with a myriad of inflammatory signals mobilised into action because of the
surgical insult. Off-pump surgery or preoperative pharmacological attenuation of CMML ac-
tivity might have dampened this response and resulted in a positive outcome for the patient.

© 2016 The Author(s)
Published by S. Karger AG, Basel

Introduction

Chronic myelomonocytic leukaemia (CMML) is a myelodysplastic/myeloproliferative
neoplasm affecting the production and differentiation of the monocyte cell lineage. A com-
plete blood count would demonstrate a persistent monocytosis of >1,000/mm3 in the pe-
ripheral blood and <20% of blasts in peripheral blood and bone marrow. Other features of
this disease may also affect other cell lineages producing dysplastic neutrophils, often ac-
companied by anaemia and/or thrombocytopenia. Cytogenetic studies may reveal the ab-
sence of the t(9;22) chromosome and rearrangement of PDGFR-a and -8 gene, especially if
eosinophilia is present [1].

The current mortality risk calculators used for cardiac surgery do not account for hae-
matological malignancy. Several studies have concluded that patients with haematological
malignancy carry an increased risk of complications [2-4]. Data available so far are based on
case reports, as there are an insufficient number of cases to build a concrete meta-analysis of
the subject. Different authors report various problems that these patients are at risk of;
however, bleeding and infections are by far the commonest. Only 1 other case of a patient
with CMML undergoing elective on-pump coronary artery bypass grafting (CABG) has been
described in the literature [5]. The following case report exemplifies the difficult nature in
the acute postoperative period that these patients face.

Case Presentation

A 68-year-old Caucasian gentleman was diagnosed with CMML by the haematologists in
May 2015, and no treatment was commenced for this condition. On September 10, 2015 he
was referred for urgent surgical coronary revascularisation because of postinfarction angina
following a non-ST elevation myocardial infarction associated with troponin I rise (peak
troponin I = 0.110 ng/mL; normal range 0.006-0.04) 2 days earlier. On angiography the
patient had triple-vessel disease with impaired left ventricular ejection fraction (51%). His
Euroscore and logistic Euroscore were 4 and 4.7%, respectively. The haematologists were
consulted and they advised to go ahead with the urgent cardiac surgery, but no treatment for
the CMML was advised because the disease was deemed stable.

Percutaneous coronary intervention was not pursued because of unsatisfactory coro-
nary lesion anatomy, and urgent CABG was performed within 7 days of his myocardial in-
farction utilising a left internal mammary artery graft to the left anterior descending artery
and a long saphenous vein graft to the posterior descending artery. Both grafts had good
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flow with good target vessels. Multidose antegrade cold blood cardioplegia was used with an
ischaemic and cardiopulmonary bypass (CPB) time of 37 and 102 min, respectively. The
patient had a pulmonary artery flotation catheter inserted and cardiac output and systemic
vascular resistance monitored. High doses of vasopressor were required to wean the patient
off CPB. His blood pressure was low, with a high cardiac output and low systemic resistance.
Full reversal of heparin was performed with the administration of protamine. At the time of
closure the patient remained hypotensive and tachycardic, requiring high vasopressor sup-
port, and was transferred to the cardiac intensive care unit. Immediately postoperative-
ly thromboelastography revealed hyperfibrinolysis, and a blood fibrinogen assay showed
0.62 g/L (normal range 1.56-4.00), thus fibrinogen was given. D-dimer was 1,922 ug/L (nor-
mal range 0-500), showing evidence of disseminated intravascular coagulation. The patient
remained hypotensive and the loss of blood did not explain the degree of hypotension com-
prehensively. Initially there were no ischaemic changes on ECG and a bedside echocardio-
gram showed moderately impaired left ventricular function. His blood tests 1 h postopera-
tively showed exaggerated leukocytosis of 136 x 109/L (Table 1). These changes indicated
that the patient had developed an acute leukaemoid reaction with massive vascular dilation.
Despite a high amount of vasopressors (noradrenaline at 0.35 pg/kg/min), prolonged hypo-
tension led to ischaemic changes on ECG and echocardiography. Ventricular fibrillation en-
sued and despite prolonged attempts at resuscitation, the patient succumbed.

Discussion

Contact of blood with non-epithelial surfaces, such as the CPB circuitry, causes an in-
flammatory process mediated by the release of inflammatory cytokines. These mediators
cause vasodilation and non-vascular smooth muscle contraction as well as neutrophil activa-
tion and augmentation of fibrinolysis. Complement activation increases capillary permeabil-
ity, vasodilation, and activation of neutrophils and platelets [6]. In view of the negative ef-
fects that proinflammatory mediators have in the context of cardiac surgery, the use of ster-
oids as an anti-inflammatory agent has been suggested [7]; however, the effect of steroids on
clinical outcomes remains controversial. Cardiac surgery produces an altered activation of
the inflammatory response due to the combination of surgical trauma, CPB, and ischaemia-
reperfusion injury [5]. Marked amplification of this process can result in systemic inflamma-
tory response syndrome. Some patients with CMML may progress to the acute phase of mye-
loid leukaemia as a response by the bone marrow to stress. In our patient, it appears that the
inflammatory storm generated by cardiac surgery with CPB precipitated a dramatic myelo-
monocytic leukaemoid reaction, with a clinical picture of systemic inflammatory response
syndrome and multiple organ dysfunction syndrome. This led to extensive vasodilation and
heart failure that resulted in the death of the patient. This devastating reaction is similar
to the one in the only other patient described in the literature who underwent CABG with
CMML and who had the same fate [5]. That patient described by Drury et al. was operated
electively, had stable angina, and had an undiagnosed CMML with a relatively low preopera-
tive white blood cell count (14.2 x 109/L). It has been suggested that off-pump CABG elicits
an attenuated inflammatory response [8, 9]. It is also possible that preoperative drug control
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of the activity of the underlying haematological disease might have attenuated the leukae-
moid response and resulted in a positive outcome.
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Table 1. Table depicting the evolution of the results of full blood count in the preoperative and the imme-
diate postoperative phase

Leukocyte indices Time of CMML Day 2, NSTEMI 1 day before 1 h after surgery
diagnosis admission CABG admission to ICU
(5/7/2015) (9/10/2015) (9/16/2015) (9/16/2015)
White blood cell count 52.3x109/L 87.19x109/L 81.78x109/L 135.98x109/L
Neutrophils 44.7x109/L 73.87x10°%/L 69.14x10°%/L 96.73x109/L
Immature granulocytes 1.62x109/L 5.36x10°9/L 5.53x109/L 24.98x109/L
Lymphocytes 4.35x109/L 4.60x109/L 4.40x109/L 10.43x109/L
Monocytes 1.61x109/L 2.31x109/L 1.93x109/L 3.16x109/L
Eosinophils 0.06x109/L 0.43x109/L 0.43x109/L 0.36x109/L
Basophils 0.19x109/L 0.33x109/L 0.35x109/L 0.32x109/L

CABG, coronary artery bypass grafting; CMML, chronic myelomonocytic leukaemia; ICU, intensive care
unit; NSTEMI, non-ST elevation myocardial infarction.
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