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Background
Nonreversible complete heart block (CHB) is life-threatening and
requires implantation of a permanent pacemaker (PPM). PPM
implantation is associated with significant health care resources,
including an average total hospital cost of $78,000 per procedure in
the United States. Acute procedural and long term complications are
also of clinical significance, occurring in 9.1% and 16% of cases,
respectively. As a result, a thorough evaluation for reversible causes
of CHB is critical in order to avoid unwarranted PPM implantation.

Discussion
A

• CHB is associated with high morbidity and mortality. Rapid
identification, emergent interventions, and management of
potential reversible causes is critical.
• The most common causes of high degree AV block include
ischemia, infiltrative cardiomyopathy, myocarditis, thyroid disease,
electrolyte abnormalities, acid base disturbances, and
medications.
• In a study of 1,055 patients with known CVD, 75.4% reported the
use of dietary supplements. Interestingly, only 20% of these
patients initially reported use of these medications to their
primary cardiologist.

Case
• A 79 year old male presented with a 4 day history of progressive
dyspnea and an episode syncope that occurred the day prior to
admission.

C

Discontinued Supplements
Codonopsis Root

Agaricus Blazei Murrill
Extract

Rutin Extract

Astragalus Root

Meitake Extract

Tribulus
(tribulus terrestris)

Epimedium Sagittatum
Extract

Reishi Extract

Ashwaganda
(withania somnifera)

• No negative chronotropic agents or digoxin were listed as active
medications and patient denied use of such medications.

Gynostemma Extract

Turkey Tail Extract

Cowhage
(mucuna pruriens)

Schizandra Extract

Tocopherol Complex

Andrographis
(andrographis paniculata)

• However, detailed review of over the counter medications
disclosed recently initiated use of multiple herbal supplements.
The supplements were last taken on the night prior to admission.

Pygeum Bark

Hesperidin

Glehnia Root

Stinging Nettle Leaf

Quercetin Extract

Chlorella

Cordyceps Extract

Japanese Sophora Bud
Extract

B

• Medical history was notable for first-degree (1o) AV block (baseline
PR interval of 226 msec).

• On exam, the patient was hemodynamically stable, but in mild
respiratory distress with elevated jugular venous pressure, cannon
a-waves, and diffuse rales.

Dehydroepiandrosterone

D

• Serum Digoxin level was measured at 0.50 ng/ml.

• ECG revealed CHB with accelerated idioventricular escape.

• In the absence of a definitive alternative etiology and after
extensive literature review, the patient’s CHB and elevated digoxin
level were attributed to herbal supplement intake.
• All herbal supplements were discontinued.
• A 7F right internal jugular introducer catheter was placed in
preparation for potential temporary transvenous pacing.

• As in our patient, multiple case studies attributing supplement use
to CHB have been unable to identified the culprit substance. This
may be attributed to polypharmacy with simultaneous
discontinuation of supplements or the inability to accurately test
for offending agents.

• The importance of this thorough medication history is highlighted
by the ability to avoid PPM implantation in patients presenting
high degree AV block induced by prescribed medications or over
the counter supplements.

• Echocardiogram showed normal bi-ventricular function, estimated
RAP of 15, and PASP of 50 mm Hg.

• The patient was diagnosed with acute decompensated heart failure
secondary to CHB. Given progressive hypoxemia, BiPAP was
initiated with concomitant administration of IV diuretics.

• Inadvertent digoxin toxicity has also been described with herbal
supplement use as a contaminant in supplement preparations,
which highlights the lack of strict FDA regulations implemented on
herbal supplement distribution.

• The increasing use of potentially cardiotoxic agents and expanding
availability of herbal supplements must be recognized by all
physicians. As a result, a comprehensive evaluation of all
medications, including over the counter supplements or herbal
remedies should be performed during patient encounters.

• Additional notable lab values included: BNP 1,103 pg/mL,
Troponin 0.45 ng/mL, Creatinine 1.67 mg/dL, and normal TSH.

Clinical Decision Making

• Withania somnifera, asparagus abscendens, glycyrrhiza glabra,
aconitum ferox , areca catechu, thevetia nerifolia, and cleistanus
collinus are herbal supplements with documented arrhythmogenic
toxicity that include first degree AV block, atrial and ventricular
arrhythmias.

Figure 1. Presenting ECG (A) revealing third degree atrioventricular (AV) block with accelerated idioventricular escape. Admission chest X-ray (B) showing pulmonary edema in
the setting of increasing oxygen requirements and respiratory distress. List of supplements taken by patient and discontinued upon admission (C). ECG 72 hours after
presentation (D) with complete resolution of third degree AV block revealing underlying first degree AV block and right bundle branch block.

• The patient was closely monitored in the CCU and remained hemodynamically stable while in
idioventricular and intermittent junctional escape rhythms.
• Over the following 72 hours conduction abnormalities gradually resolved with no additional
interventions. Patient was also weaned off of supplemental oxygen, AKI resolved with gentle
diuresis, and serum digoxin was reduced to non-detectable levels.
• After an additional 24 hours of observation following conversion to NSR and 1o AV block with
no recurrence of CHB, the patient was discharged home. At 1 year follow-up he has had no
evidence of CHB relapse.

• Preventing unnecessary PPM implantation not only reduces health
care costs, but also prevents complications such as bleeding,
thoracic trauma, pocket infection, endocarditis, VTE, and cardiac
perforation.

•
•
•
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•
•

References

Cantillon DJ et al. Complications and Health Care Costs Associated With Transvenous Cardiac Pacemakers in a
Nationwide Assessment. J Am Coll Cardiol EP. 2017; 3: 1296–305.
Dwivedi S et al. Cardiotoxicity from ‘safe’ herbomineral formulations. Trop Doct. 2011;41(2):113–5.
Greenspon AJ et al. Trends in Permanent Pacemaker Implantation in the United States From 1993 to 2009. J Am Coll
Cardiol. 2012; 60:1540–5
Kusumoto FM et al. 2018 ACC/AHA/HRS Guideline on the Evaluation and Management of Patients With Bradycardia and
Cardiac Conduction Delay. J Am Coll Cardiol. 2018: 25701
Prasad K et al. Use of complementary therapies in cardiovascular disease. Am J Cardio. 2013; 111(3): 339–45.
Slifman NR et al. Contamination of botanical dietary supplements by Digitalis lanata. N Engl J Med. 1998;339(12): 806–
11

Contact danjimenez@mednet.ucla.edu for Questions

