Novel treatment (new drug/intervention; established drug/procedure in new situation)

OPEN ACCESS

Department of Anaesthesiology,
Kochi Health Sciences Center,
Kochi, Japan

Correspondence to
Dr Tatsuhiko Ogawa,
tatsuhiko777@hotmail.com

Accepted 29 September 2017

CrossMark

To cite: Ogawa T. BMJ Case
Rep Published Online First:
[please include Day Month
Year]. doi:10.1136/bcr-2017-
221888

CASE REPORT

Cold agglutinins in a patient undergoing
normothermic cardiac operation with

warm cardioplegia

Tatsuhiko Ogawa

SUMMARY

Cold agglutinins are autoantibodies that agglutinate

red blood cells at low temperatures, leading to
haemagglutination and haemolysis. They are generally
of no clinical significance. However, when people

with cold agglutinins undergo cardiac operation with
hypothermia and cold cardioplegia, they can experience
complications. Thus, different perioperative management
is required for such patients. We describe a 74-year-old
man with cold agglutinins incidentally detected on the
preoperative screening test. He had never experienced
any complications or developed a haematological
disease. Since cold agglutinins were incidentally detected
on the preoperative test, a special strategy was used

to manage the temperature of cardiopulmonary bypass
(CPB) and cardioplegia. He successfully underwent

normothermic cardiac operation with warm cardioplegia.
A continuous retrograde hyperkalaemic infusion and
intermittent antegrade infusion of warm cardioplegia
with normothermic CPB is one of the best methods to
avoid hypothermia and excessive activity and metabolism
of the heart, and to provide a suitable operative field.

BACKGROUND

Cold agglutinins are autoantibodies that aggluti-
nate red blood cells at low temperatures, leading
to haemagglutination and haemolysis.""! They
are generally of no clinical significance.'* ¢ #1011
However, when people who have cold agglutinins
in their blood undergo cardiac operation under
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hypothermia and cold cardioplegia, they can experience compli-
cations.' 2# ¢ 711! The reported incidence of cold agglutinins
among screened cardiac surgical patients is low but not too
rare (approximately 0.8%—4%"°7), and different periopera-
tive management is required for such patients. We describe a
patient with incidentally detected cold agglutinins who success-
fully underwent normothermic cardiac operation with warm
cardioplegia.

CASE PRESENTATION

A 74-year-old man was scheduled for cardiac opera-
tion because of severe mitral regurgitation and coronary
stenosis. During preoperative screening, all initial preoper-
ative routine test results were normal, except for the pres-
ence of the non-specific cold antibodies confirmed by the
saline method. The direct antiglobulin test was negative for
anti-immunoglobulin G, but we did not perform further
testing of anti-C3. These findings had not been assessed
until the preoperative evaluation by anaesthesiologists. On
the basis of these indications, we postponed the operation
and performed further tests, which resulted in the detection
of cold agglutinins by the haemagglutination assay. The titre
of the cold agglutinin was 1:512 at 4°C, and the thermal
amplitude, defined as the highest temperature at which
haemagglutination occurs, was 32°C. The patient had no
history of anaemia, prior blood transfusion or any disease
other than prostate cancer, for which he had undergone
operation without complications.

Haematologists diagnosed him as having idiopathic cold
agglutinin disease because of a lack of prior infection or
haematological malignancy. There is no consensus on the
clinical significance of the cold antibody titre and thermal
amplitude that warrant appropriate precautions.' However,

he had no clinical symptoms, and his agglutinin titre was not
extremely high compared with those of previously reported
cases” *; there was no indication for preoperative plasma-
pheresis or the administration of immunoglobulin,* corti-
costeroids and alkylating agents® and rituximab therapy.’
However, thermal amplitude, which is more important than
the titre in predicting the likelihood of complications,' ® was
32°C; therefore, management using hypothermic cardiopul-
monary bypass (CPB) with cold cardioplegia would have
caused the temperatures of his core, peripheral and coro-
nary arteries to reach unsafe levels.

Therefore, we performed normothermic cardiac operation
with warm cardioplegia. We usually use a single infusion of
cold blood cardioplegia in an antegrade and retrograde delivery
system every 30min, which was modified from the one-dose
method.'*

To avoid inadequate protection of the heart due to
warm conditions and excessive cardiac activity and oxygen
consumption, we added a continuous retrograde hyperka-
laemic infusion to the intermittent antegrade infusion of
cardioplegia. The patient was protected from exposure to
hypothermia using warming blankets and a fluid warming
system.

Retrograde cardioplegia (36°C) was performed continuously,
except when antegrade cardioplegia was administered. We used
blood cardioplegia made of the patient’s blood and potassium
chloride (KCl, 8-20 mEg/L). We maintained cardiac arrest
during almost the entire CPB period while keeping the patient’s
temperature >35°C.

The patient had uneventful intraoperative and postopera-
tive courses, with no clinically significant haemagglutination or
haemolysis.
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Written informed consent was obtained from the patient for
publication of this case report.

TREATMENT

We changed the routine CPB plan (hypothermic CPB with cold
cardioplegia) to normothermic CPB with warm cardioplegia.
We administered a continuous retrograde hyperkalaemic infu-
sion and intermittent antegrade infusion of warm cardioplegia
with normothermic CPB, and we tried to keep the patient warm
throughout the perioperative period.

OUTCOME AND FOLLOW-UP

The operation was successfully completed without complica-
tions, and the patient has been well without any symptoms 1 year
postoperatively.

DISCUSSION

The optimal guidelines of patients with cold agglutinins under-
going CPB operation remain controversial because of the
limited number of case reports. Some physicians believe that
patients with low titres and low thermal amplitude antibodies
may undergo CPB operation without any change in the routine
management plan.'?

Recently, a new algorithm' was proposed to guide preoper-
ative testing in patients with cold agglutinins (figure 1). The
authors claimed that patients with non-symptomatic cold agglu-
tinins can safely undergo normothermic cardiac operation with
warm cardioplegia at 37°C, and they may not require additional
testing. The determination of titres, thermal amplitude and
haematology consultation are recommended in patients when
systemic hypothermia or cold cardioplegia is required in benign
cold agglutinins.

Furthermore, other authors developed guidelines?
(figure 2) for pretransfusion testing and perioperative
management of patients with cold agglutinins. They claimed
that if cold agglutinins are incidentally detected and are
not symptomatic, standard pretransfusion testing should be
performed to determine whether antigen-negative red blood
cells should be used. Considering the rarity of haemaggluti-
nation among patients with cold agglutinins, they concluded
that special preoperative testing protocols are neither
necessary nor justified in the absence of pathogenic cold
agglutinins or symptoms. Physicians now tend to exclude
unnecessary examinations related to cold agglutinins preop-
eratively given their cost-benefit relationships.

Regarding temperature management, protection of the
myocardium and other organs may be jeopardised under
normothermic surgical conditions and warm cardioplegia.
It is difficult to accurately assess adverse effects of tempera-
ture management during CPB on myocardial oxygen
consumption and energy metabolism at the cellular levels.
Physicians have tried to determine the best CPB tempera-
ture management, and contraindicated outcomes between
normothermic and hypothermic CPB operations have been
reported.””™ According to the Clinical Practice Guide-
lines for Temperature Management during CPB,' surgical
teams should limit the CPB temperature to <37°C to avoid
cerebral hyperthermia (class I, level C), and temperature
gradients between the arterial outlet and venous inflow
should not exceed <10°C to avoid generation of gaseous
emboli (class 1, level C). No unified agreements have been
reached on this difficult topic in the normal population.
The presence of cold agglutinins presents more complicated

Patient’s perspective

| considered that by avoiding cold conditions, | would be well
without complications, such as haemagglutinations and a
haemolytic crisis.

Learning points

» Cold agglutinins of low antibody titres can cause
haemagglutination and a haemolytic crisis even
in asymptomatic patients with an increased risk in
cardiopulmonary bypass (CPB) operation.

» Complete preoperative screening for the cold antibody
and direct communication with haematology specialists
are required before additional tests are necessary and to
avoid unexpected complications, especially if the patient is
scheduled to undergo cardiac operation with CPB and could
be exposed to cold conditions.

» Patients with a history or symptoms/signs suggesting cold
agglutinin disease or the presence of any abnormal cold
antibody should be referred to a haematology specialist, who
would then determine the appropriate test, especially if the
patient is scheduled to undergo cardiac operation with CPB
and can be exposed to cold conditions.

» Continuous retrograde infusion of hyperkalaemic warm
cardioplegia with normothermic CPB in patients with cold
agglutinins is one of the best methods to avoid hypothermia
and excessive activity and metabolism of the heart, and to
provide a suitable operative field.

» This aforementioned method can be used by simply adding it
to the intermittent routine administration of cardioplegia, and
it is useful for physicians without much experience with this
disease.

problems in optimal temperature management during CPB.
According to the experts’ opinion,' normothermic CPB
operation with warm cardioplegia can be safely performed
without any complications in patients with cold agglutinins.
However, this disease has a special pathophysiology that
is often ignored. Haemagglutination observed in patients
with pathogenic cold agglutinins is not reliably correlated
with the antibody titre.” ® This phenomenon may occur in
patients with titres as low as 1:32. Haemagglutination and
the subsequent haemolysis caused by activated cold agglu-
tinins have been observed in patients with low titres.” '° This
may be more hazardous during CPB under low-temperature
conditions and, indeed, some lethal, irremediable cases have
been reported.'® !

On the basis of past reports, we presume that patients
with cold agglutinins may exhibit haemagglutination and a
haemolytic crisis, even with low antibody titres and exam-
ination results that are not particularly abnormal. Complete
preoperative screening for the cold antibody and direct
communication with haematology specialists are required
before additional tests are necessary and to avoid unex-
pected complications, especially if the patient is scheduled to
undergo cardiac operation with CPB and could be exposed
to cold conditions. Patients with a history or symptoms/
signs suggesting cold agglutinin disease or the presence of
any abnormal cold antibody should be referred to a haema-
tology specialist, who would then determine the appropriate
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test, especially if the patient is scheduled to undergo cardiac
operation with CPB and can be exposed to cold conditions.

If physicians do not know the patient’s background
characteristics and do not have much experience with this
disease, as in the present case, they should take the most
cautious measures, for example, preoperative testing of
antibody titres and thermal amplitudes, after consulting
with other medical professionals. A continuous retrograde
hyperkalaemic infusion and intermittent antegrade infusion
of warm cardioplegia with normothermic CPB is one of the
best measures for patients with unknown background char-
acteristics and for physicians without much experience in
treating this condition.

We consider that this technique can be applied as a general
replacement for cold cardioplegia without risk of agglutinations
and other complications, if the systemic potassium concentra-
tion and myocardial energy metabolism are controlled. Unfortu-
nately, we could not perform comparative experiments or draw
any definitive conclusions; however, we believe further case
reports and discussions can lead to better management of this
disease.
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