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Abstract

Calcium channel blocker (CCB)-induced vasoplegia syndrome is an emergent, life-threatening
complication that can occur refractory to traditional therapy in the treatment of an acute CCB
overdose. We present a case of acute co-ingestion of many prescription medications, including
amlodipine and escitalopram. The patient presented with hemodynamic instability that persisted
despite conventional therapies. Hydroxycobalamin (HCO) therapy was initiated, resulting in
hemodynamic and clinical improvement. We highlight the unique presentation of this case and
the potential benefits associated with HCO administration.

Key Points: This case demonstrates the potential benefits of HCO administration in CCB-
induced vasoplegia syndrome. Given the significant morbidity and mortality associated with
CCB toxicity, HCO may provide considerable benefit in patients with hemodynamic instability
refractory to standard treatment modalities.
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Patient Case

A 34-year-old female with a past medical history significant for bipolar disorder, hypertension, hypothyroidism, and
substance abuse presented to the emergency department following an intentional overdose of prescribed medications.
The patient claimed to have taken a large amount of several home medications; however, she was unclear as to which
agents and specific quantities were consumed. The patient claimed to have consumed several alcoholic energy drinks
within the same time period. The previously prescribed home medications are listed in the table (Table 1).

Citation: Crawley RM, Baty SR, Williams B. Hydroxycobalamin administration in the treatment of calcium channel
blocker-induced vasoplegia: a case report. Series Cardiol Res. 2023;5(1):85-809.


https://seriesscience.com/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0003-1572-4063

Series of Cardiology Research 2023 | Vol 5| Iss 1

Home medications

Amlodipine 10 mg tablet once daily
Escitalopram 10 mg tablet once daily
Levothyroxine 25 mcg tablet once daily
Oxcarbazepine 300 mg tablet once daily
Pravastatin 40 mg tablet once daily

Quetiapine 50 mg tablet once daily at bedtime
Table 1: Reported list of previously prescribed home medications. Abbreviations - mcg: micrograms; mg: milligrams.

On initial evaluation, the patient was markedly hypotensive with a blood pressure of 64/48 mmHg, mean arterial
pressure (MAP) 53 mmHg, pulse 109 beats/min, respiratory rate 20 breaths/min, pulse oximetry 96% on room air,
and afebrile. The patient was notably intoxicated with no focal findings on the physical exam. The patient denied any
acute distress, pain, shortness of breath, nausea, diaphoresis, or dizziness.

Initial electrocardiogram findings demonstrated sinus tachycardia without axis deviation. Chest X-ray showed an
indiscriminate pulmonary interstitial prominence representing potential atypical or viral pneumonia or edema.
Laboratory studies demonstrated hypokalemia with potassium of 2.6 mEg/L, serum ethanol of 244 mg/dL, and lactic
acidosis with lactate of 3.38 mmol/L and pH of 7.27. Urine toxicology, acetaminophen level, and salicylate level
showed no abnormalities.

As the patient presented with significant hemodynamic instability, management was directed toward a probable
overdose of a calcium channel-blocking agent. Treatment was initiated with one liter of 0.9% sodium chloride
intravenous fluid bolus, 1000 mg calcium gluconate IVP, potassium chloride 40 mEq IV, and a norepinephrine
infusion. A central line was placed for vasoactive medication administration. Due to progressive hypoxemic
respiratory distress, the patient was intubated and transferred to the intensive care unit. Following the transfer, an
arterial line was placed for continuous hemodynamic monitoring.

After four liters of 0.9% sodium chloride and three additional calcium gluconate boluses, the patient remained
hypotensive with a blood pressure of 73/36 mmHg and MAP of 48 mmHg. Over the next 12 h, vasopressin,
phenylephrine, and dobutamine infusions were initiated in addition to high-dose insulin euglycemic therapy (HDIET).
As the patient was significantly acidotic, multiple sodium bicarbonate 50 mEq intravenous boluses were administered,
followed by a continuous IV infusion. The patient remained hemodynamically unstable with a blood pressure of 59/56
mmHg, MAP of 57 mmHg, and worsening serum lactate of 13 mmol/L. The multidisciplinary team did not utilize IV
lipid emulsion therapy as the patient was receiving propofol for sedation.

Toxicology was consulted and recommended treatment with methylene blue. Given the potential for concomitant
escitalopram overdose, however, treatment with hydroxycobalamin (HCO) was agreed upon by the multidisciplinary
team. HCO was administered at a dose of 5 g over 15 min. Following administration, significant improvements in
hemodynamic stability were observed with a blood pressure of 101/53 mmHg and MAP 69 mmHg. Repeat laboratory
tests revealed a lactate of 6.2 mmol/L and a pH of 7.3.

Within 24 h of HCO administration, all previously discussed drug therapy had been weaned or discontinued. The
patient remained on two vasopressors which were actively being titrated off. Laboratory and hemodynamic markers
continued to improve, and the patient was extubated. On day eight of admission, the patient was transferred to a
behavioral health unit.

Discussion

This case report highlights the potential role of HCO in the treatment of persistent hemodynamic instability secondary
to calcium channel blocker (CCB) overdose refractory to standard pharmacotherapy. This case is the first documented
evidence of HCO use for this indication at the time of publication.
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CCBs like amlodipine, inhibit L-type voltage-gated calcium channels. The resulting inhibition of calcium influx into
smooth muscle cells prevents calcium-dependent myocyte contraction. As the vasculature is the main site of action
for dihydropyridine CCBs, toxic ingestion can lead to potent vasodilation and subsequent hypotension [1]. The onset
of antihypertensive effects of amlodipine can typically be observed 24-48 h after one dose or earlier in the case of
toxic ingestion [2]. The reported time to peak plasma concentration of amlodipine is variable and ranges from 6-12
h, and half-life elimination ranges from 30-50 h. These pharmacokinetic qualities contribute to the significant
morbidity and mortality seen with toxic CCB ingestions. After ingestion, hypotension can progress rapidly and remain
persistent for several days, as seen in our patient.

Recommendations for the management of acute CCB overdose were recently published in an expert consensus in
2017 [3]. Intravenous fluid resuscitation, calcium administration, vasopressor/inotropic therapy, and HDIET are
among first-line recommendations. In the case of myocardial dysfunction, high-dose, incremental doses of insulin and
lipid emulsion therapy can be considered. If hemodynamic instability persists, venoarterial extracorporeal membrane
oxygenation (VA-ECMO) can be considered for rescue therapy [3].

Evidence exists supporting the potential utilization of methylene blue as an additional pharmacotherapeutic
intervention prior to consideration of VA-ECMO. A recent publication presented a patient case with positive outcomes
following methylene blue administration. The authors compared the case with ten previously published case reports
and one animal study in which improvements in pulse rate, MAP, survival time, and systemic vascular resistance were
observed after methylene blue administration [4]. In our institution, methylene blue has been utilized in the
management of vasoplegia syndrome following cardiothoracic surgery with supporting evidence [5, 6]. Vasoplegia is
a clinical syndrome characterized by the overproduction of nitric oxide, leading to profound vasodilation and
subsequent hemodynamic instability refractory to conventional vasopressor therapy. Nitric oxide stimulates soluble
guanylyl cyclase resulting in endothelial smooth muscle relaxation. Methylene blue inhibits nitric oxide synthase
resulting in improvements in systemic vascular resistance. Given the potential vasoplegic nature of our patient,
methylene blue was suggested as a potential treatment. Due to the probable toxic co-ingestion of escitalopram,
however, the multidisciplinary team excluded methylene blue utilization due to the risk of serotonin toxicity.
Following the exclusion of methylene blue for this patient, HCO was evaluated as a potential alternative at the
recommendation of the clinical pharmacist on the team.

The utilization of HCO has been suggested as an alternative to methylene blue in the treatment of vasoplegia syndrome
with supporting evidence [7]. HCO acts as a nitric oxide scavenger resulting in decreased stimulation of guanylyl
cyclase. Administration in the setting of refractory vasoplegia has been associated with clinically significant increases
in blood pressure and subsequent hemodynamic stability [8—10]. These findings are further supported by our patient's
case. Prior to HCO administration, MAPs were consistently within 45-60 mmHg. Following HCO administration, our
patient experienced significant improvements in systolic blood pressure and MAP, as seen in the figure (Figure 1).

No adverse effects were observed in this patient's case. Because methylene blue can interact with selective serotonin
reuptake inhibitors (SSRIs) leading to an increased risk of serotonin toxicity, this interaction is avoided when using
HCO as an alternative agent. Of note, there have been reports of skin discoloration leading to photosensitivity and
renal dysfunction secondary to calcium oxalate crystal formation with HCO administration [11].

The positive outcomes observed in our patient are significant, as no reports exist supporting the use of HCO for CCB-
induced vasoplegia. However, the clinical applicability of this case may be somewhat limited due to the co-ingestion
of other pharmacotherapeutic agents reported by the patient. In a case reported by Ahmed et al., the authors discussed
the potential attribution of the return of hemodynamic stability to the development of serotonin syndrome [4].
Although the interaction between SSRIs and methylene blue was avoided in our patient, serotonin syndrome remains
a consideration, given the unknown quantity of escitalopram ingested. Furthermore, hemodynamic stability may have
been attributable to recommended therapies such as calcium, vasoactive agents, and HDIET. However, given the lack
of hemodynamic response seen prior to HCO administration, this correlation remains unlikely.
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Figure 1. Reported systolic blood pressure and mean arterial pressure measurements in the first 72 hours of hosptial admission.
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Figure 1: Reported systolic blood pressure and mean arterial pressure measurements in the first 72 h of hospital admission. Hydroxycobalamin
administration is indicated by the vertical dashed line at 12:06 pm on day 2. Abbreviations - HCO: hydroxycobalamin; SBP: systolic blood pressure;
MAP: mean arterial pressure.

Conclusion

This case demonstrates the potential benefits of HCO administration in CCB-induced vasoplegia syndrome. Currently,
there have been no reports detailing the clinical utility of HCO for this indication. Further studies are necessary to
support our findings. However, given the significant morbidity and mortality associated with CCB toxicity, HCO may
provide considerable benefit in patients with hemodynamic instability refractory to standard treatment modalities.
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