
Table 1 lists the hemodynamic data for the 8 patients

reclassified as group 1 and group 4 PH according to the new

2022 grading criteria.1

In all, the disease diagnosis was changed for 8 (10.8%) of the

74 RHCs performed. The guidelines provide no specific recom-

mendation for starting a specific drug therapy for these patients,

but close follow-up is necessary to monitor for signs of

progression.

In view of these results, we believe it is necessary to review the

RHC results of patients with a suspicion of PH, especially in high-

risk subpopulations, such as SSc, chronic thromboembolic disease,

or high-risk genetic mutations.
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Third-degree atrioventricular block associated with the

SARS-CoV-2 mRNA vaccine

Bloqueo auriculoventricular de tercer grado asociado a la vacuna
de ARNm contra el SARS-CoV-2

To the Editor,

More than 40 million people are vaccinated against COVID-19

in Spain.1 Adverse reactions to the vaccine are usually insignificant

and do not outweigh the benefits. In relation to cardiac adverse

effects, complete heart block (CHB) was not reported in the clinical

trials of COVID-19 vaccines.2

We report a case of CHB with temporal association with COVID-

19 vaccine administration, which recovered with corticotherapy.

Written informed consent for publication was obtained from the

patient.

Six days after the first dose of SARS-CoV-2 mRNA vaccine

(Pfizer-BioNtech, United States), a 49-year-old man presented to

the emergency department with dizziness and dyspnea, with

onset 3 days previously. Physical examination revealed bradycar-

dia. Blood pressure was 136/60 mmHg, heart rate 40 beats/min,

oxygen saturation was 100% and the patient was afebrile.

Electrocardiogram (ECG) showed CHB with right bundle branch

block (figure 1A). A blood test showed normal renal function,

electrolytes and hemogram. C-reactive protein (CRP) was 15.7 mg/L

(< 5), high-sensitivity troponin T 17 ng/L (< 13), creatine kinase

57 U/L (< 189), and N-terminal pro-B-type natriuretic peptide (NT-

proBNP) 307 ng/L (< 300). Transthoracic echocardiography showed

normal ejection fraction without structural heart disease.

The patient had had a nonseminomatous testicular germ cell

tumor in 2003 with pulmonary metastatic disease. He was treated

with orchiectomy and chemotherapy with complete remission. His

previous ECG was normal.

During hospitalization, a blood test showed normal electrolyte

concentration and minor CRP elevation (15.7!11.7 mg/L).

Negative troponin (17!17!12 ng/L) and the absence of ventricle

wall motion abnormalities ruled out ischemic heart block (HB).

Transthoracic echocardiography and cardiac magnetic resonance

(CMR), with a protocol including cine, short tau inversion recovery

(STIR), T1, T2 mapping and late gadolinium enhancement

sequences, revealed normal cardiac function and structure and

absence of edema, excluding cardiomyopathies or myocarditis

(figure 2). Negative immunological study (ANA, ENA) and
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serologies (Borrelia burgdorferi, cytomegalovirus, Epstein-Barr,

Hepatitis A, B, C, herpes simplex, measles, Treponema pallidum,

Toxoplasma gondii, varicella-zoster, HIV, rubella, and mumps virus)

excluded autoimmune and infectious diseases. A previous normal

ECG excluded congenital HB.

The patient was admitted under the diagnosis of CHB. A

comprehensive etiological study found no abnormalities. Since he

had been recently vaccinated, CHB caused by local inflammation of

the conduction system associated with the vaccine was suspected.

Corticotherapy with prednisone 1 mg/kg per day was started, and,

after 2 doses, the patient experienced resolution of CHB.

Afterwards there was a progressive improvement of conduction,

with progressive shortening of the PR interval and QRS until

complete normalization (figure 1B).

After 16 days, the patient was discharged. After a month, the

ECG remained normal, and prednisone was slowly reduced until

discontinuation. SARS-CoV-2 serology showed immunity after the

COVID19 vaccine.

We describe a patient who presented with CHB after Pfizer/

BioNTech mRNA COVID-19 vaccination. Previous atrioventricular

(AV) conduction could be proved normal. Cardiac disorders were

highly infrequent in COVID-19 vaccine clinical trials. With the

Pfizer/BioNTech mRNA COVID-19 vaccine, less than 0.1% of

participants experienced a cardiac event.2 CHB were not reported

in any clinical trials of COVID-19 vaccines.

Recently, a case series study observed an increased risk of

cardiac arrhythmias, including HB, following a second dose of the

mRNA COVID-19 vaccine and in the first 28 days following a SARS-

CoV-2 positive test.3

The differential diagnosis included myocarditis, as there is a

plausible causal relationship between myocarditis and mRNA

vaccines.4 However, in case series describing myocarditis follow-

ing COVID-19 vaccination, all patients presented with acute chest

pain, significantly elevated troponin levels, and compatible CMR

findings.

Inflammation and fibrosis can play important role in

conduction disturbances. When inflammation extends to AV

node, it may cause CHB.8 F-fluoro-deoxy-glucose positron

emission tomography/computed tomography (PET/CT) has a

potential role in this scenario.5 Corticotherapy is known to

improve AV conduction in some situations, such as HB in cardiac

sarcoidosis. Patients who benefit from corticotherapy are those

with septal inflammation affecting AV conduction, but with no or

minimal fibrosis.

Figure 1. A: complete heart block. B: electrocardiogram normalization after corticotherapy.
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Although we could not demonstrate inflammation, we specu-

lated that localized inflammation of the conduction system

associated with an inflammatory response to vaccination caused

CHB and started empiric corticotherapy (1 mg/kg/d), with rapid

improvement of cardiac conduction. There was no fibrosis on CMR,

which could explain the recovery. Standard prednisone tapering

was done (reduction of 10 mg every 5 days).

Hitherto, only isolated clinical cases have reported an associa-

tion between HB and SARS-CoV-2 vaccination, mostly in elderly

patients with underlying conduction disorders. Nasab et al.6

published a case report of a 65-year-old patient without previous

cardiac disease who developed 2:1 AV block a few days after

COVID-19 vaccination and required permanent pacemaker im-

plantation.

Our case is the first to show a CHB in a young patient without

pre-existing conduction disease and evidence of resolution of the

conduction disorder with corticotherapy. Whether HB was related

to an excessive inflammatory response to the vaccine remains

unknown and the use of alternative anti-inflammatory therapies

needs further investigation.

In this case, we report a patient with CHB with a consistent

temporal association with COVID-19 vaccine administration, who

recovered normal AV conduction after 4 weeks of corticotherapy.

Although the etiology of the HB is unknown, the clinical course and

effect of the corticosteroid suggests inflammation of the conduc-

tion system due to an inflammatory response to vaccination. CHB

as a possible vaccine-related adverse event is a finding that

requires further study.
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Oona Meroño, Josep Comı́n-Colet, and Ignasi Anguera

Servicio de Cardiologı́a, Hospital Universitario de Bellvitge,

L’Hospitalet de Llobregat, Barcelona, Spain

*Corresponding author.

E-mail address: aponsr@bellvitgehospital.cat (A. Pons-Riverola).

@alexandrapons4

Available online 24 October 2022

REFERENCES

1. Our World in Data. Coronavirus (COVID – 19) Vaccinations. Available at: https://
ourworldindata.org/covid-vaccinations?country=ESP. Accessed: 11 Aug 2021.

2. Pfizer-biontech covid-19 vaccine (bnt162, pf-07302048) vaccines and related bio-
logical products advisory committee briefing document. Meeting date: 10 December
2020. Available at: https://www.fda.gov/media/144246/download. Accessed
11 Aug 2021.

3. Patone M, Mei Xue. Handunnetthi L, et al. Risks of myocarditis, pericarditis, and
cardiac arrhythmias associated with COVID-19 vaccination or SARS-CoV-2 infec-
tion. Nat Med. 2022;28:410–422.

4. World Health Organization. COVID-19 subcommittee of the WHO Global Advisory
Committee on Vaccine Safety (GACVS): updated guidance regarding myocarditis
and pericarditis reported with COVID-19 mRNA vaccines. 2021. Available at:
https://www.who.int/news/item/09-07-2021-gacvs-guidance-myocarditis-
pericarditis-covid-19-mrna-vaccines. Accessed 11 Aug 2021.

5. Chen W, Jeudy J. Assessment of Myocarditis: Cardiac MR, PET/CT, or PET/MR? Curr
Cardiol Rep. 2019;21:76.

6. Nasab EM, Athari SS. The first report of 2:1 atrioventricular block following COVID-
19 vaccination. Clin Case Rep. 2022;10:e05797.

https://doi.org/10.1016/j.recesp.2022.08.013

1885-5857/
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Usefulness of ambulatory milrinone perfusion in a

cohort of advanced heart failure patients

Utilidad de la perfusión ambulatoria de milrinona en una
cohorte de pacientes con insuficiencia cardiaca avanzada

To the Editor,

Recent years have seen an increase in the number of patients

with advanced heart failure (HF).1 Accordingly, the following types

of patients are increasingly being encountered: a) with advanced

inotrope-dependent HF who not candidates for durable ventricular

assist devices (dVADs) and who require inotropic support until

they can undergo heart transplantation (HT); b) with group

2 pulmonary hypertension (PH) who are contraindicated for HT

and are not candidates for dVAD therapy; and c) with the need for

palliative care. For these situations, physicians in the United States

use ambulatory intravenous milrinone perfusion, a modality

practically unknown in Spain.

We analyzed all patients administered ambulatory milrinone

perfusion between October 2015 and June 2022 in a transplant

center. The study was approved by the ethics committee of the

center. Informed consent was not considered necessary due to the

retrospective observational nature of the study. In all patients,

perfusion was initiated during hospital admission in conjunction

with electrocardiographic monitoring to confirm the absence of

Figure 2. Cardiac magnetic resonance shows absence of edema or fibrosis. 2A:

STIR sequence; 2B: late gadolinium enhancement sequence.
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