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Abstract
Background
Hypothyroidism can be a cause of sinus bradycardia. However, thyroid laboratory evaluation is often
performed routinely in patients with complete heart block (CHB) though there is little data to support this
practice. This study aimed to assess the frequency of thyroid dysfunction in patients presenting with CHB
without clinical features of hypothyroidism.

Methodology
All patients referred for permanent pacemaker implantation for CHB were included in this cross-sectional
study. Patients with known thyroid disorder or clinical features of thyroid disorder were excluded.
Demographic, electrocardiography (EKG), and routine thyroid stimulating hormone (TSH) screening results
were recorded.

Results
A total of 102 patients with complete atrioventricular (AV) block were enrolled in the study of which 50.0%
(51) were male. The mean age was 61.09 ± 11.74. Co-morbidities included diabetes mellitus 44.1% (45),
smoking 36.3% (37), and hypertension 55.9% (57). Mean EKG atrial rate was 82.97 ± 31.31 mmHg with a
mean ventricular escape rate of 36.17 ± 5.93. Permanent pacemakers were implanted in all of the patients.
Only one patient had an abnormal TSH.

Conclusions
We found a very low prevalence of thyroid dysfunction among patients without clinical features of thyroid
dysfunction presenting with third-degree AV block. This calls for cautious prescription of thyroid testing in
clinically euthyroid patients.
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Introduction
Although sinus bradycardia is a well-known manifestation of hypothyroidism, there is a paucity of data to
suggest a direct relationship of atrioventricular (AV) block with hypothyroidism. Thyroid hormone affects
the cardiovascular system through direct or indirect mechanisms. Thyroid hormones have inotropic and
chronotropic effects similar to adrenaline, leading to increased heart rate and cardiac output [1]. The overall
prevalence of hypothyroidism ranges from 1% to 2%, rising to 7% in individuals aged between 85 and 89
years [2].

Worldwide, the prevalence of third-degree AV block is 0.04% [3]. Limited case reports of patients with known
thyroid abnormality and presenting with AV block have been published. However, there are no data to
suggest that there is a benefit of routinely assessing thyroid status in clinically euthyroid patients with
complete heart block (CHB).

Current guidelines for bradycardia suggest laboratory tests (e.g. thyroid function tests, Lyme titer,
potassium, pH) for a potential underlying cause as reasonable only if there is clinical suspicion [3]. However
many patients with CHB have routine screening by thyroid stimulating hormone (TSH). This can lead to
unnecessary use of resources and is unlikely to cause a change in management plan even if abnormal. This
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study was aimed to assess the frequency of abnormal TSH levels in patients presenting with CHB without
overt clinical thyroid dysfunction.

Materials And Methods
A cross-sectional study conducted from September 2019 to February 2020 at the Department of Adult
Cardiology, National Institute of Cardiovascular Diseases (NICVD), Karachi, Pakistan. Adult patients
without clinical features of thyroid dysfunction with third-degree AV block, referred for permanent
pacemaker implantation, were included in the study. The patients with heart block associated with acute
myocardial infarction, drugs, or other reversible causes as well as patients with known thyroid disease or
clinical evidence of hypothyroidism or hyperthyroidism were excluded. Patients’ clinical suspicion for
hypothyroidism or hyperthyroidism was based on the history of heat/cold intolerance, weight gain/loss, and
hair loss. Demographic and routine clinical and laboratory data were recorded, which included TSH
assessment. Patients were categorized as having normal or abnormal TSH based on normal reference range
of 0.4-4 mI U/L.

The study was approved by the ethical review committee of the NICVD, Karachi, Pakistan. Verbal consent
was obtained from all the patients regarding their participation in the study. After ruling out the reversible
causes, all the patients with CHB were implanted with permanent pacemakers (PPM) (single or dual
chamber) as per the institutional protocol and guidelines. Patients with abnormal TSH were to be referred to
an endocrinologist for further assessment and management.

All the data were collected on a predesigned structured proforma and statistical package for social sciences
(SPSS 21) was used for the analysis of data. Descriptive statistics, such as mean ± standard deviation (SD),
were calculated for quantitative (continuous) variables and frequency and percentages were calculated for
categorical variables.

Results
A total of 102 patients who presented with complete AV block were enrolled in the study; 50.0% (51) were
female. The mean age was 61.09 ± 11.74 years. Co-morbidities included diabetes mellitus 44.1% (45),
smoking 36.3% (37), and hypertension 55.9% (57) (Table 1).

Characteristics Total (n = 102)

Gender

Male 50% (51)

Female 50% (51)

Age (years)

Mean ± standard deviation 61.09 ± 11.74 years

Up to 60 years 51% (52)

>60 years 49% (50)

Clinical history

Diabetes 44.1% (45)

Smoking 36.3% (37)

Hypertension 55.9% (57)

TABLE 1: Baseline characteristics of patients

Mean EKG atrial rate was 82.97 ± 31.31 with a mean ventricular escape rate of 36.17 ± 5.93. All the patients
were implanted with PPM. Abnormal TSH was noted in one patient (1%) (Table 2). Patient was a 60-year-old
male with diabetes and hypertension and normal ejection fraction. His EKG showed CHB with sinus
tachycardia at 125 bpm with left bundle branch block (LBBB) type ventricular escape at a rate of 30 bpm.
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Characteristics Total (n = 102)

Atrial rate 82.97 ± 31.31

Ventricular rate 36.17 ± 5.93

Ejection fraction (%) 53.61 ± 9.21

Type of pacemaker

Single chamber pacemaker 42.2% (43)

Dual chamber pacemaker 57.8% (59)

Thyroid stimulating hormone (TSH)

Normal 99% (101)

Elevated 1% (1)

TABLE 2: Clinical characteristics of patients

Discussion
This study, to best of our knowledge, is first of its kind to assess the prevalence of thyroid dysfunction
among clinically euthyroid patients with third-degree block. We found that thyroid dysfunction
(hypothyroid) was present only in one patient out of 102 studied.

A number of conditions have been reported to be associated with AV block. These include, but not limited
to, raised systolic blood pressure and fasting glucose levels [4], PR interval prolongation [5], right [6] and left
[7] bundle branch block (BBB), have been linked to severe forms of AV block demanding a pacemaker.
Lenegre [8] or Lev [9] disease is an idiopathic and progressive degeneration of cardiac conduction system
and estimated to account for about half of AV blocks. Several conditions can lead to conduction system
fibrosis and sclerosis, and these conditions are often difficult to be distinguished clinically [10]. Normal
aging process to some extent also leads to fibrosis and sclerosis. The prevalence increases with age and there
is male predominance with 2:1 male:female ratio [11]. Bradycardia in patients with sinus node dysfunction
(SND) and AV block can be due to different etiologies such as hypothyroidism, rheumatologic disorders, and
infectious disorders.

Thyroid hormone has effects on heart and blood vessels through various mechanisms. However, the role of
thyroid dysfunction in cardiac conduction abnormalities is still not well studied. Case reports have shown
improvement in cardiac conduction after treatment of clinically manifested thyroid dysfunctions [12, 13].
Other case reports have also shown that even subclinical hypothyroidism can have negative effects on
cardiac conduction, and treatment with Levothyroxine can reverse or improve the condition [14, 15]. A
recent study, however, showed that only a quarter of AV block patients with hypothyroidism showed an
improvement after levothyroxine treatment [16]. Another study showed that there was no effect of
levothyroxine on AV conduction abnormalities [17]. This raises a question on the reversibility of
hypothyroidism-related AV block with treatment. 

In our population, Zeb et al. reported that there was no evidence of thyroid dysfunction in patients
presenting with high-grade AV block [18]. Another study by Rasheed et al. reported hypothyroidism in a
fraction of patients (3.0%) with AV block [19] but did not state how many of these were already diagnosed or
had low thyroid levels at the time of the AV block. Our study looked at only new cases of hypothyroidism in
patients with CHB and this was only 1%.

This is an important finding and has clinical practice implications especially in a resource-limited
environment. In addition to the financial cost, pending test results can increase the hospital stay. Moreover,
there is no data to suggest that making a patient euthyroid will obviate the need for pacing making this test
redundant.

Although clinical manifestation of hyperthyroidism are more on cardiovascular system, but its effect on AV
conduction system is rare and is generally found to be associated with other conditions [16]. In our sample,
none of the patients had hyperthyroidism. This could be due to the fact that subclinical hyperthyroidism is
less prevalent in the population [20,21]. A previous study has reported that only three out of 21 patients of
hyperthyroidism associated AV block responded to antithyroid medication [16]. Furthermore, among these
who responded, two patients had pacemaker implantation because of non-response in the initial phase of
treatment. This further indicates a very low utility of thyroid function testing in the management of AV
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block patients because of low yield and unchanged course of management.

In this study, we explored the prevalence of thyroid dysfunction among third-degree AV block patients from
a large cardiac center. There are certain methodological limitations that need to be considered while
interpreting the results of this study. First, this was a single center study and the sample size was small
which may limit the generalizability of the study.

Conclusions
We found a very low prevalence of thyroid dysfunction among patients without clinical features of thyroid
dysfunction presenting with third-degree AV block. This calls for cautious prescription of thyroid testing in
clinically euthyroid patients. Further large-scale studies are required to validate the findings of this study
and generate high-quality evidence to guide practice.

Additional Information
Disclosures
Human subjects: Consent was obtained by all participants in this study. National Institute of
Cardiovascular Diseases (NICVD), Karachi, Pakistan issued approval ERC-45/2019. Animal subjects: All
authors have confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Awtry E, Colluci W: Disorders of the cardiovascular system: cardiac manifestations of systemic disease .

Harrison's Principles of Internal Medicine. McGraw Hill, New York; 2008. 1498:1501.
2. Ostrander Jr L, Brandt RL, Kjelsberg MO, Epstein FH: Electrocardiographic findings among the adult

population of a total natural community, Tecumseh, Michigan. Circulation. 1965, 31:888-98.
10.1161/01.cir.31.6.888

3. Kusumoto FM, Schoenfeld MH, Barrett C, et al.: 2018 ACC/AHA/HRS guideline on the evaluation and
management of patients with bradycardia and cardiac conduction delay: a report of the American College of
Cardiology/American Heart Association Task Force on Clinical Practice Guidelines and the Heart Rhythm
Society. J Am Coll Cardiol. 2019, 74:e51-e156. 10.1016/j.jacc.2018.10.044

4. Kerola T, Eranti A, Aro AL, et al.: Risk factors associated with atrioventricular block . JAMA Netw Open. 2019,
2:e194176. 10.1001/jamanetworkopen.2019.4176

5. Cheng S, Keyes MJ, Larson MG, et al.: Long-term outcomes in individuals with prolonged PR interval or
first-degree atrioventricular block. JAMA. 2009, 301:2571-7. 10.1001/jama.2009.888

6. Bussink BE, Holst AG, Jespersen L, Deckers JW, Jensen GB, Prescott E: Right bundle branch block:
prevalence, risk factors, and outcome in the general population: results from the Copenhagen City Heart
Study. Eur Heart J. 2013, 34:138-46. 10.1093/eurheartj/ehs291

7. Eriksson P, Wilhelmsen L, Rosengren A: Bundle-branch block in middle-aged men: risk of complications
and death over 28 years: The Primary Prevention Study in Goteborg, Sweden. Eur Heart J. 2005, 26:2300-6.
10.1093/eurheartj/ehi580

8. Lenegre J: Etiology and pathology of bilateral bundle branch block in relation to complete heart block . Prog
Cardiovasc Dis. 1964, 6:409-44. 10.1016/s0033-0620(64)80001-3

9. Lev M: The pathology of complete atrioventricular block . Prog Cardiovasc Dis. 1964, 6:317-26.
10.1016/s0033-0620(64)80005-0

10. Zoob M, Smith KS: Aetiology of complete heart-block. Br Med J. 1963, 2:1149-53. 10.1136/bmj.2.5366.1149
11. Khurshid S, Choi SH, Weng LC, et al.: Frequency of cardiac rhythm abnormalities in a half million adults .

Circ Arrhythm Electrophysiol. 2018, 11:e006273. 10.1161/CIRCEP.118.006273
12. Schoenmakers N, De Graaff W, Peters R: Hypothyroidism as the cause of atrioventricular block in an elderly

patient. Neth Heart J. 2008, 16:57-9. 10.1007/BF03086119
13. Singh JB, Starobin OE, Guerrant RL, Manders EK: Reversible atrioventricular block in myxedema . Chest.

1973, 63:582-5. 10.1378/chest.63.4.582
14. Nakayama Y, Ohno M, Yonemura S, et al.: A case of transient 2:1 atrioventricular block, resolved by

thyroxine supplementation for subclinical hypothyroidism. Pacing Clin Electrophysiol. 2006, 29:106-8.
10.1111/j.1540-8159.2006.00284.x

15. Mangiardi L, Gaita F, Brun S, Presbitero P, Nademanee K, Singh BN: Atrioventricular block complicating
amiodarone-induced hypothyroidism in a patient with pre-excitation and rate-dependent bilateral bundle
branch block. J Am Coll Cardiol. 1986, 7:180-4. 10.1016/s0735-1097(86)80279-0

16. Ozcan KS, Osmonov D, Erdinler I, et al.: Atrioventricular block in patients with thyroid dysfunction:
prognosis after treatment with hormone supplementation or antithyroid medication. J Cardiol. 2012,
60:327-32. 10.1016/j.jjcc.2012.05.012

17. Lardoux H, Cenac A, Perlemuter L, Bernheim R, Hazard J: Disorders of intra-cardiac conduction and
hypothyroidism in adults. A systematic study of 42 cases. (Article in French). Nouv Presse Med. 1975,
4:1859-62.

18. Zeb S, Ali J, Irfan M, Gul AM, Rauf MA: Causes, clinical characteristics and hospital outcomes of patients

2021 Faisal et al. Cureus 13(1): e12712. DOI 10.7759/cureus.12712 4 of 5

https://scholar.google.com/scholar?q=intitle:Disorders of the cardiovascular system%3A cardiac manifestations of systemic disease
https://dx.doi.org/10.1161/01.cir.31.6.888
https://dx.doi.org/10.1161/01.cir.31.6.888
https://dx.doi.org/10.1016/j.jacc.2018.10.044
https://dx.doi.org/10.1016/j.jacc.2018.10.044
https://dx.doi.org/10.1001/jamanetworkopen.2019.4176
https://dx.doi.org/10.1001/jamanetworkopen.2019.4176
https://dx.doi.org/10.1001/jama.2009.888
https://dx.doi.org/10.1001/jama.2009.888
https://dx.doi.org/10.1093/eurheartj/ehs291
https://dx.doi.org/10.1093/eurheartj/ehs291
https://dx.doi.org/10.1093/eurheartj/ehi580
https://dx.doi.org/10.1093/eurheartj/ehi580
https://dx.doi.org/10.1016/s0033-0620(64)80001-3
https://dx.doi.org/10.1016/s0033-0620(64)80001-3
https://dx.doi.org/10.1016/s0033-0620(64)80005-0
https://dx.doi.org/10.1016/s0033-0620(64)80005-0
https://dx.doi.org/10.1136/bmj.2.5366.1149
https://dx.doi.org/10.1136/bmj.2.5366.1149
https://dx.doi.org/10.1161/CIRCEP.118.006273
https://dx.doi.org/10.1161/CIRCEP.118.006273
https://dx.doi.org/10.1007/BF03086119
https://dx.doi.org/10.1007/BF03086119
https://dx.doi.org/10.1378/chest.63.4.582
https://dx.doi.org/10.1378/chest.63.4.582
https://dx.doi.org/10.1111/j.1540-8159.2006.00284.x
https://dx.doi.org/10.1111/j.1540-8159.2006.00284.x
https://dx.doi.org/10.1016/s0735-1097(86)80279-0
https://dx.doi.org/10.1016/s0735-1097(86)80279-0
https://dx.doi.org/10.1016/j.jjcc.2012.05.012
https://dx.doi.org/10.1016/j.jjcc.2012.05.012
https://pubmed.ncbi.nlm.nih.gov/1153322/
https://pkheartjournal.com/index.php/pkheart/article/viewFile/671/586


with high degree AV blocks. Pak Heart J. 2013, 46:194-200.
19. Rasheed J, Naz I, Akram Z: Frequency of hypothyroidism in patients with atrioventricular (AV) blocks .

PJMHS. 2017, 11:1679-81.
20. Alam Khan V, Khan MA, Akhtar S: Thyroid disorders, etiology and prevalence. J Med Sci. 2002, 2:89-94.
21. Kim YA, Park YJ: Prevalence and risk factors of subclinical thyroid disease . Endocrinol Metab (Seoul). 2014,

29:20-9. 10.3803/EnM.2014.29.1.20

2021 Faisal et al. Cureus 13(1): e12712. DOI 10.7759/cureus.12712 5 of 5

https://www.pjmhsonline.com/2017/oct_dec/pdf/1679   Frequency of Hypothyroidism     in Patients with Atrioventricular Blocks.pdf
https://www.researchgate.net/profile/Muhammad_Muzaffar_Ali_Khan_Khattak/publication/26562191_Thyroid_Disorders_Etiology_and_Prevalence/links/0deec523dbb6eb7ba7000000/Thyroid-Disorders-Etiology-and-Prevalence.pdf
https://dx.doi.org/10.3803/EnM.2014.29.1.20
https://dx.doi.org/10.3803/EnM.2014.29.1.20

	Routine Measurement of Thyroid Stimulating Hormone in Patients Presenting With Third-Degree Atrioventricular Block: Do We Really Need It?
	Abstract
	Background
	Methodology
	Results
	Conclusions

	Introduction
	Materials And Methods
	Results
	TABLE 1: Baseline characteristics of patients
	TABLE 2: Clinical characteristics of patients

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


