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Blood transfusion-induced anaphylaxis and coronary artery spasm

during general anesthesia
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Abstract

Anaphylactic reactions to blood transfusion can lead to life-
threatening cardiovascular disruptions. We describe a case in
which anaphylaxis due to blood transfusion during general
anesthesia was the probable cause of coronary artery spasm.
Thirty minutes after the transfusion of concentrated red blood
cells, the patient’s blood pressure had dropped to 70/40 mmHg
and peak airway pressure had increased to 35 cmH,O. The ST
segment of the ECG was simultaneously elevated, and the left
upper arm became extensively flushed. The tryptase concen-
tration in the patient’s plasma collected 3 h postoperatively
was 13.9 ug-1™" (normal range, 2.1-9.0 ug-1™). This case report
emphasizes that anaphylactic reactions to blood transfusion
can potentially lead to coronary artery spasm.
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Introduction

Anaphylaxis has been identified as a potential, although
infrequent, cause of coronary artery spasm [1,2]. Dra-
matic changes in cardiac function can result from both
the systemic and local release of mediators from mast
cells [3,4]. Coronary artery spasm has been previously
linked to allergic reactions to wasp stings, antibiotics,
dextran, and the administration of contrast agents [1].
We describe a patient in whom an anaphylactic reaction
to blood transfusion during general anesthesia was the
probable cause of coronary artery spasm.

Case report

A 75-year-old man weighing 40 kg underwent thora-
cotomy and resection of a right upper-lobe lung mass.
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His medical history included a 50-year long history of
cigarette smoking. Results of laboratory tests prior to
surgery were within normal limits, except for low blood
hemoglobin (7.6 g-dl™"), plasma albumin (2.8 g-dl™"), and
forced expiratory volume (59%). He had no history of
allergic reactions nor any previous blood transfusions.

Anesthesia was induced with fentanyl and propofol,
using vecuronium for neuromuscular blockade, and the
patient was not premedicated. The trachea was intu-
bated with a left double-lumen endotracheal tube, and
proper positioning was confirmed by bronchoscopy.
Anesthesia was maintained with a continuous infusion
of propofol and intermittent infusion of fentanyl. The
patient was placed in the lateral decubitus position.
Hemodynamic values remained stable for the first
40 min after the induction of anesthesia (blood pressure
[BP], 100/60 mmHg; heart rate, 80 bpm). One-lung ven-
tilation was performed without any complications, and
the peak airway pressure was 29 cmH,O.

Two packs of concentrated red blood cells were trans-
fused to treat anemia, as requested by the surgeon.
Hypotension was noted without any surgical cause
30 min after the initiation of transfusion (BP,
70/40 mmHg), and peak airway pressure had increased
to 35 cmH,0. The patient was administered etilefrine
(4 mg), ephedrine (5mg), and methoxamine (10 mg
total), but his BP remained low despite the administra-
tion of vasoconstrictive agents. At this time, the ST
segment of the ECG became elevated (Fig. 1B). Two
minutes later, the ST segment spontaneously returned
to normal. However, the ST segment again became
elevated 20 min after the first elevation. Isosorbide
dinitrate and nicorandil were administered according
to the standard procedures for treating coronary
artery spasm [2]. Continuous infusion of dopamine
(5 ug'kg'min™") and noradrenaline (0.1 ug-kg'*min™")
restored BP to 100/60 mmHg. The second ST segment
elevation persisted for 9 min, and transesophageal echo-
cardiography performed after its resolution did not
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Fig. 1A-C. Electrocardiograms (ECGs) in lead II, recorded
A before the induction of anesthesia (blood pressure [BP]
100/60 mmHg), B at the onset of circulatory collapse during
surgery, with the first ST segment elevation (BP, 70/40 mmHg),
and C after normalization of the second ST segment elevation
(BP, 100/60 mmHg). The bundle branch block found in the
ECG C had completely resolved in the ECG recorded a week
after surgery

show any significant hypokinesis of the ventricular wall.
Extensive flushing of the left upper arm was also noted,
and methylprednisolone (1 g) was administered. The
patient was transferred to the intensive care unit (ICU)
after surgery and was extubated 3 h after admission into
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the ICU. Chest radiograph showed no significant find-
ings postoperatively. He was closely monitored over-
night and transferred from the ICU to the surgical ward
on the next day. He was discharged from the hospital
17 days postoperatively after an uneventful subsequent
postoperative course.

The patient’s plasma tryptase concentration (normal
range, 2.1-9.0 ug:l™") sampled 3 h after the first ST
segment elevation was 13.9 pug-1”". The tryptase concen-
tration in plasma collected the day before the surgery,
as a reference value, was 4.1 ug-1™". The concentration
of plasma creatine kinase (CK)-MB sampled at the
same time was within the normal range (10 U-I"'; normal
range, <23 U-I""). Coronary artery angiography per-
formed postoperatively revealed 50% stenosis in
segments 2 and 7. Immunological tests performed
postoperatively did not reveal any plasma protein
abnormalities or any antiplasma protein antibodies,
either in the patient’s plasma or in the transfused
blood.

Discussion

The elevated concentration of plasma tryptase 3 h after
the onset of ST segment elevation in our patient sug-
gests that an anaphylactic reaction had actually taken
place. Because the biological half-life of tryptase is
approximately 2 h [5], it is reasonable to assume that
the tryptase concentrations during the period of ST
segment elevation may have been higher than the con-
centrations measured postoperatively. An increase in
plasma tryptase concentration may signify the systemic
activation of mast cells [5]. Histamine released from
activated mast cells could have resulted in the persistent
hypotension, elevated airway pressure, and the exten-
sive flushing of the left upper arm seen in our patient.
Although immunological tests failed to identify any
plasma protein abnormalities or antiplasma protein
antibodies, these null findings are not surprising, because
the cause of most allergic reactions to blood products
remains unknown [6]. We therefore deduce that the
blood transfusion was the most plausible cause of the
anaphylaxis, because no specific agents, such as neuro-
muscular blocker agents or antibiotics, were given
during the 40-min period prior to the event.

The normal plasma CK-MB concentration 3 h after
the operation indicates that acute myocardial infarction
was not the cause of the ST segment elevation. Rather,
recurring episodes of ST segment elevation are consis-
tent with a diagnosis of coronary artery spasm. However,
postoperative coronary angiography indicated preexist-
ing stenosis of the coronary artery, and coronary artery
spasm typically occurrs in the absence of coronary
artery stenosis [1,3]. Nonetheless, a review summarizing



T. Osugi et al.: Coronary artery spasm after blood transfusion

115 Japanese cases of perioperative coronary spasm [2]
indicated that 9 of 16 patients who underwent postop-
erative coronary angiography exhibited significant ste-
nosis of coronary arteries. Attacks of coronary artery
spasm are frequently related to inadequate depth of
anesthesia, the use of vasopressors, and vagal reflex [2].
Light anesthesia was unlikely in our patient, because
the bispectral index was 49. Vagal reflex was also
unlikely, because the timing of the ST segment eleva-
tion was unrelated to any specific surgical manuever.
The most plausible explanation for the coronary
artery spasm was thus an anaphylactic reaction to the
blood transfusion. The hypothesized mechanism for this
reaction is that histamine is released from mast cells
secondary to anaphylaxis, and provokes vasoconstric-
tion of large-capacitance coronary arteries. Moreover,
activated mast cells can induce plaque activation in
patients with underlying coronary stenosis, and thus
locally weaken inflamed atherosclerotic lesions to erode
the plaque [4]. This process might have also been a
factor in our patient, considering his premorbid coro-
nary stenosis. A final possibility is that the aggressive
use of vasopressors to treat the prolonged hypotension
served to worsen the coronary artery spasm by increas-
ing o-agonistic activity [1,4]. Because it is clinically
difficult to discriminate coronary spasm induced by ana-
phylaxis from that mediated by vasoconstrictive agents,
it is reasonable to assume that both of these factors had
contributed to the development of coronary spasm in
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our patient. The incidence of anaphylactic reactions to
blood transfusion ranges from 1 per 170000 to 1 per
18000 [6]. The literature in Japan suggests that 3.5% of
the cases had been caused by allergic reactions [2]. The
case reported here highlights the importance of remain-
ing vigilant for the rare occurrence of coronary artery
spasm due to anaphylactic transfusion reactions.
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