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Peri-anaesthetic cardiac arrest
with administration of enalapril,
spironolactone and 3-blocker
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Marc Gentili
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Although cardiac arrest during anaesthesia is rare, it
may be of grave concern for the patient. The mechanismis a
multifactor event, including personal treatment. Antihyper-
tensive and diuretic drugs can induce dyskalaemia and heart
rhythm problems per se while others, such as -blockers,
can controversially generate pulseless electrical activity. We
report the occurrence of unanticipated peri-anaesthetic car-
diac arrest where the use of such drugs need to be debated.

A 77-year-old male (ASA 3, NYHA 2) was scheduled for
ambulatory laparoscopic hernia repair. He had a medical
history of myocardial ischaemia, hypertension and stable
aortic valvulopathy, as well as renal insufficiency (glomerular
filtration rate: 33 mL min™"). He was considered as stable and
asymptomatic by his cardiologist. He had received daily
acetylsalicylate acid 75 mg, bisoprolol 10 mg, lercandipine
10 mg, spironolactone 50 mg and enalapril 20 mg. The
coagulation parameters and blood group were checked.
Laparoscopic surgery was planned under general anaes-
thesia (remifentanil and sevflurane). Routine monitoring
included heart rate, ECG, noninvasive blood pressure and
pulse oximetry, baseline parameters were normal. The sur-
gical procedure lasted around 45 minutes: gas insufflation
and exsufflation were uneventful. Suddenly, his heart rate
dropped from 65 beats per min to asystole while SpO, fell
to 72% and capnometry to 20 mmHg while noninvasive
blood pressure (BP) became unmeasureable and peripheral
pulses could not be palpated. Cardiopulmonary resuscita-

tion was started immediately, including two repeated intra-
venous doses of 1 mg epinephrine and 100% oxygen while
sevoflurane was suppressed. Within 2 minutes, the patient
responded with a heart rate of 160 bpm, SpO, 92% and BP of
90/60 mmHg. The patient was admitted to PACU where the
ECG became progressively sinusoidal at around 105 per min.
Echocardiography (CB) eliminated a gaseous or pulmonary
embolism by the absence of acute right ventricular heart
failure. A moderate aortic stenosis was discovered with an
aortic valve area of around 0.6 cm?, a pressure gradient at
25 mm Hg and a left ventricular ejection fraction estimated
at around 60%. No aspect of myocardial infarction or se-
vere pericarditis was observed. BNP — was at 770 ng mL"",
troponins around 30 ug mL™', pH — 7.14, pCO, — 32 mm
Hg, pO,— 153 mm Hg, while electrolytes were in a normal
range, apart from potassium at 6.29 mEq L. A chest X-ray
showed no abnormality. The patient was admitted to the
intensive care unit to undergo haemodialysis. He was extu-
bated on day 1 with a pH of 7.44 and a potassium level of
4.39 mEq L. The patient was discharged on day 4 and gave
his informed consent to publish this case. Spironolactone
was substituted with furosemide.

Obviously, the role of hyperkalaemia has to be dis-
cussed. Most hyperkalaemia-induced cardiac arrests may
be observed in patients with neuromuscular dystrophy,
blood transfusion oriatrogenicinfusion [1, 2]. A combination
of spironolactone with an ACE inhibitor may cause severe
hyperkalaemia [3]. Abbas et al. [4], using health insurance
claims data and performing a nested case-control study in
a cohort of patients receiving ACE inhibitor/angiotensin
receptor blocker therapy, showed that hyperkalaemia as-
sociated risk when combined with spironolactone is much
greater in real-life practice than observed in clinical tri-
als. The risk of hyperkalaemia in heart failure patients was
strongly associated with spironolactone use (odds ratio
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Figure 1. Cardioechography with absence of any gaseous or pulmonary embolism with absence of acute right ventricular heart failure

(OR 95% confidence interval (Cl)) 13.59 (11.63-15.88). The
association was stronger in those older than 70 years (OR
(95%Cl) 12.32 (9.35-16.23). Although the occurrence of
hyperkalaemia with spironolactone is influenced by the
dose, when used concomitantly with enalapril, losartan or
candesartan, it may increase even if the dose of spironolac-
toneis as low as 25 mg [5]. The EKG conduction parameters
were normal in our patient and did not support the role of
hyperkalaemia being associated with the cause of cardiac
arrest. The role of some concomitant anomalies and/or
drugs, such as sevoflurane slowing cardiac conduction, lapa-
roscopic insufflation inducing acidosis, and trans-membrane
potassium transfer should be discussed.

Though in our case, the initial cause of cardiac arrest
was probably a conduction block, the S-blockers which
can lead to such trouble should be discussed and the im-
mediate efficacy of epinephrine to resolve the asystole
supports this. 8-blockers are the fourth most-commonly
prescribed medication for hypertension, and about 60%
of post-myocardial infarction patients are discharged
on f-blockers. Both B-blocker use and the number of
patients presenting pulseless electrical activity in car-
diac arrest have increased over the past 20 years [6]. In
contrast with patients having ventricular fibrillation-
induced cardiac arrest who can often be shocked back
into a normal rhythm, it may be very difficult to treat
someone with pulseless electrical activity. Furthermore,
B-blockade may thwart epinephrine while glucagon typi-
cally used to reverse f-blocker overdose may be useful
[6]. During resuscitation, a speedy echocardiography is
of serious importance to explore the causes of cardiac
arrest and help the anaesthesiologist to eliminate other
medical etiologies and manage emergency treatment [7]
Knowledge of this case may prompt careful potassium
level monitoring in concomitant users of spironolactone
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and ACE inhibitor or angiotensin receptor blocker. Accord-
ing to French guidelines relating to routine preinterven-
tional tests in a medium level procedure, electrolytes were
not checked [8]. Considering our patient, this should have
been considered in the preoperative period. In the same
way, a combination of such comorbidities and treatments
should be debated in an ambulatory process.

References:

1. Shapiro F, Athiraman U, Clendenin DJ, et al. Anesthetic management
of 877 pediatric patients undergoing muscle biopsy for neuromuscular
disorders: a 20-year review. Paediatr Anaesth. 2016; 26(7): 710-721, doi:
10.1111/pan.12909, indexed in Pubmed: 27111691.

2. Smith HM, Farrow SJ, Ackerman JD, et al. Cardiac arrests associated with
hyperkalemia during red blood cell transfusion: a case series. Anesth
Analg. 2008; 106: 1062-1069.

3. Juurlink DN, Mamdani MM, Lee DS, et al. Rates of hyperkalemia after
publication of the Randomized Aldactone Evaluation Study. N Engl J
Med. 2004; 351(6): 543-551, doi: 10.1056/NEJM0a040135, indexed in
Pubmed: 15295047.

4, Abbas S, Ihle P, Harder S, et al. Risk of hyperkalemia and combined use
of spironolactone and long-term ACE inhibitor/angiotensin receptor
blocker therapy in heart failure using real-life data: a population- and
insurance-based cohort. Pharmacoepidemiol Drug Saf. 2015; 24(4):
406-413, doi: 10.1002/pds.3748, indexed in Pubmed: 25683504.

5. Saito M, Nakayama D, Takada M, et al. Serum concentration of potas-
sium in chronic heart failure patients administered spironolactone
plus furosemide and either enalapril maleate, losartan potassium
or candesartan cilexetil. J Clin Pharm Ther. 2005; 30(6): 603-610, doi:
10.1111/j.1365-2710.2005.00694.x, indexed in Pubmed: 16336294.

6.  Youngquist ST, Kaji AH, Niemann JT. Beta-blocker use and the changing
epidemiology of out-of-hospital cardiac arrest rhythms. Resuscitation.
2008; 76(3): 376-380, doi: 10.1016/j.resuscitation.2007.08.022, indexed
in Pubmed: 17976890.

7.  Geri G, Passouant O, Dumas F, et al. Etiological diagnoses of out-of-
-hospital cardiac arrest survivors admitted to the intensive care unit:
Insights from a French registry. Resuscitation. 2017; 117: 66-72, doi:
10.1016/j.resuscitation.2017.06.006, indexed in Pubmed: 28602955.

8. MolliexS, Pierre S, Bléry C, et al. [Routine preinterventional tests]. Ann Fr
Anesth Reanim. 2012;31(9): 752-763, doi: 10.1016/j.annfar.2012.06.009,
indexed in Pubmed: 22925941.

Corresponding author:

Marc Gentili MD

Centre Hospitalier Privé Saint-Grégoire
35760 Saint-Grégoire, France

e-mail: marc.e.gentili@orange.fr


http://dx.doi.org/10.1111/pan.12909
https://www.ncbi.nlm.nih.gov/pubmed/27111691
http://dx.doi.org/10.1056/NEJMoa040135
https://www.ncbi.nlm.nih.gov/pubmed/15295047
http://dx.doi.org/10.1002/pds.3748
https://www.ncbi.nlm.nih.gov/pubmed/25683504
http://dx.doi.org/10.1111/j.1365-2710.2005.00694.x
https://www.ncbi.nlm.nih.gov/pubmed/16336294
http://dx.doi.org/10.1016/j.resuscitation.2007.08.022
https://www.ncbi.nlm.nih.gov/pubmed/17976890
http://dx.doi.org/10.1016/j.resuscitation.2017.06.006
https://www.ncbi.nlm.nih.gov/pubmed/28602955
http://dx.doi.org/10.1016/j.annfar.2012.06.009
https://www.ncbi.nlm.nih.gov/pubmed/22925941

