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Abstract

Background: Atrioventricular block is generally caused by congenital and acquired causes; acquired
causes are further divided into ischemic and non-ischemic etiologies. Majority of patients will get
permanent pacemaker however few cases with reversible causes have good recovery of sinus
rhythm. The main aim of this study is to determine the clinical profile and outcome of patients with
atrioventricular block admitted in a tertiary cardiac care centre.

Methods: This is prospective, observational study conducted at Shahid Gangalal National Heart
Centre, Kathmandu, Nepal. Our study included 126 patients with atrioventricular block fulfilling inclusion
criteria from June 1, 2023 to January 31, 2024.

Results: 126 patients were enrolled for the study. Out of which 72 (57.1%) were males and 54
(42.9%) were females. Mean age of patient was 68.4+13.3 years. Most common presenting symptom
was dizziness 81 (64.3%). Hypertension was the most common comorbid condition present in 73
(567.9%) of patients while 45 (35.7%) did not have any associated conditions. Complete heart block
was the most common AV block documented, accounting for 108 (85.8%) of cases. Non ischemic
etiology was found in 99 (78.6%) and ischemic etiology were found in 27 (21.4%) patients. Majority of
patients 102 (81%) had undergone permanent pacemaker insertion, while only 3 (2.4%) death occurred
during hospitalization. 21 (16.7%) patients recovered to sinus rhythm, majority (95.2%) belong to
ischemic sub group.

Conclusion: Non-ischemic causes of Atrioventricular block is common in clinical practice however,

majority of patients with ischemic cause recovered to sinus rhythm.

Key words: Electrocardiogram (ECG), Complete Heart Block (CHB), Pacemaker

Introduction:

Heart block can be recognized as sinoatrial, intra-
atrial, atrioventricular or intraventricular block.
Atrioventricular (AV) block occurs when atrial
conduction to ventricle is delayed or blocked when
AV node is not physiologically refractory.(!) Using His-
bundle electro gram recordings, three anatomic sites
of Atrioventricular block can be identified: AV nodal,
intra-Hisian, or infra-Hisian.(®

Atrioventricular block can be caused by congenital or
acquired forms of diseases of which degenerative
causes being the most common of acquired form seen
in clinical practice associated with increasing age,
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Hypertension (HTN) and Diabetes (DM).(3) Other
causes being ischemia mainly inferior or anterior
myocardial infarction®); cardiomyopathies, including
hypertrophic obstructive cardiomyopathy and infiltrative
conditions such as sarcoidosis and amyloidosis.(®)
Infectious causes such as Lyme disease(®), rheumatic
fever, endocarditis(”), viruses as well as autoimmune
disease such as systemic lupus erythematosus
should also be explored®). Other potential triggers
include cardiac surgery, medications, and inherited
conditions.(®)

Clinical manifestations of AV block depend on the
degree of block, ventricular rate and frequency of
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occurrence.(19 Complete AV block is associated with
syncope, presyncope, symptoms of decreased
cardiac output, angina or palpitations.(!)

Generally, atrioventricular block at the atrioventricular
nodal level is associated with slower progression, a
faster and more reliable atrioventricular junctional
escape mechanism, and greater responsiveness to
autonomic manipulation such as atropine,
isoproterenol, and epinephrine administration. In
contrast, atrioventricular block within or below the His
bundle may progress rapidly and unexpectedly, is
associated with a slower and more unpredictable
ventricular escape mechanism, will not respond to
atropine but will sometimes improve with
catecholamines.(®) The guideline recommended
treatment for mobitz type II, high grade AV block,
complete heart block not due to transient cause is
pacemaker implantation. (1)

Researches regarding AV block is scarce in Nepal as
searched in online sites including google, google
scholor, pubmed. This research would put some light
on the demographics and symptoms of patients
presenting with second and third degree AV block with
the common age group of presentation and their
causes. The overall outcome of patients and whether
it will be differing between ischemic and non-ischemic
causes.

Study Methodology:

This study is a hospital based, prospective,
observational study conducted at Shahid Gangalal
National Heart Centre (SGNHC), Kathmandu, Nepal
from June 1, 2023 to January 31, 2024 (8 months).
Written informed consent was taken before enroliment
in the study. After approval from Institutional review
board (IRB) of National Academy of Medical Sciences
(NAMS), Bir hospital, 126 patients fulfilling inclusion
criteria were enrolled.

Patients admitted in Shahid Gangalal National Heart
Centre with the diagnosis of Atrioventricular block was
evaluated. The medical records of the patients
including age, gender, symptoms, comorbid
conditions and medications taken were reviewed by
the principal investigator. A 12-lead ECG and
simultaneous rhythm strip was recorded at 25mm/s
with a gain setting of 10mm/ mV. The ECG was
interpreted and categorized as second degree mobitz
type Il, high grade atrioventricular block or complete
heart block and evidence of ischemia was evaluated.
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Second degree mobitz type Il has fixed PR interval
and intermittent non conducted P waves. High degree
AV block refers to situations where >2 consecutive P
waves at normal rate are not conducted without
complete loss of AV conduction. Complete heart block
implies no conduction at all from atria to ventricles
and may be paroxysmal or persistent and is usually
associated with either a junctional or ventricular
escape mechanism. Causes were differentiated into
Ischemic or non-ischemic based on history, ECG
changes suggestive of ischemia including ST segment
elevation, cardiac biomarkers such as Troponin.

Standard treatments were provided according to the
diagnosis of patient by the treating team. The need of
permanent pacemaker and revascularization were
decided by the treating cardiologist and team. The
outcome was documented as recovered, permanent
pacemaker inserted or death at the time of discharge.

The data was collected by the principal investigator
and was recorded in a structured proforma.

Inclusion Criteria:
All patients >18 years admitted with Atrioventricular
block

Exclusion Criteria:
1) Patient already has Permanent pacemaker
insertion

2) Patient with first degree Atrioventricular block

3) Patient not willing to continue medical therapy or
left against medical advice

4) Patient not willing to give consent

Statistical Methods:

All data were entered into an electronic spreadsheet
(Microsoft Excel) and the statistical analysis was done
using the SPSS version 26 software. All Categorical
variables were expressed in frequency and
percentage. All numerical data were presented in mean
+ SD.

Results:

Among 126 patients, 72 (57.1%) were males and 54
(42.9%) were females. Age of patients ranges from
30-98 years with mean age of 68.4+13.3 years. Most
common age group was 61 years and older which
accounted for 73.8% of all cases.

Most common presenting symptom was dizziness
81 (64.3%), followed by dyspnea 44 (34.9%), chest
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pain 39 (30.9%), syncope 34 (26.9%), presyncope
22 (17.5%) and palpitation 7 (5.6%) respectively.
Minority were asymptomatic 5 (3.9%), other less
common symptoms were fatigue 3 (2.4%), vomiting 2
(1.6%), headache 2 (1.6%), epigastric pain 1 (0.8%)
and seizure 1 (0.8%) respectively as shown in table .

Table-l
Distribution of presentation of study
populations (n=126)

Symptoms Frequency (n)  Percentage (%)
Dizziness 81 64.3
Dyspnea 44 34.9
Chest pain 39 30.9
Syncope 34 26.9
Presyncope 22 17.5
Palpitation 7 5.6
Asymptomatic 5 4.0
Fatigue 3 24
Vomiting 2 1.6
Headache 2 1.6
Epigastric pain 1 0.8
Seizure 1 0.8

Majority of patients were hypertensive 73 (57.9%)
followed by diabetes 29 (23.0%). Other less common
comorbidities were aortic stenosis 4 (3.1%), mitral
regurgitation 2 (1.6%) and hypertrophic
cardiomyopathy 1 (0.8%) respectively. 1 (0.8%) patient
had complete heart block following electrophysiological
study and radiofrequency ablation of slow pathway
for atrioventricular nodal reentrant tachycardia
(AVNRT). However, 45 (35.7%) patients did not have
any comorbid conditions. (Table II)

Table-ll
Comorbidities of study populations (n=126)

Comorbid conditions Frequency (n) Percentage(%)

Hypertension 73 57.9
Diabetes 29 23.0
Aortic stenosis 4 3.1
Mitral regurgitation 2 1.6
Hypertrophic cardiomyopathy 1 0.8
s/p Radiofrequency ablation 1 0.8
None 45 35.7

3 types of AV block were encountered in our study.
Most common being CHB 108(85.8%), followed by
high grade AV block 16 (12.7%) and mobitz type 1l 2
(1.6%). Of 108 CHB, 45 (41.7%) were females and 63

(58.3%) were males. 8 (50%) were males and
remaining were females in 16 patients with high grade
AV block. 50% were males and 50% were females in
mobitz type Il second degree AV block. (Figure 1)
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Figure 1: Frequency of types of AV block

The causes of AV block were non ischemic 99 (78.6%)
and ischemic 27 (21.4%). Out of 99 non ischemic
causes, 84 (84.8%) had complete heart block, 14
(14.1%) had high grade and 1 (1.0%) had mobitz type
[l AV block. Of ischemic causes most common were
inferior wall myocardial infarction (IWMI) 23 (85.2%)
followed by anterior wall myocardial infarction (AWMI)
2 (7.4%) and non ST segment elevation myocardial
infarction (NSTEMI) 2 (7.4%). All patients with AWMI
and NSTEMI had complete heart block. 20 (87%)
patients with IWMI had complete heart block while 2
(8.7%) had high grade AV block and 1 (4.3%) had
mobitz type Il block. Figure 2
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Non ischemic IWMI
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Figure 2: Causes of AV block
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Table 3: Outcome according to causes of AV block

Causes Outcomes (n) Total(n) (%)
Pacemaker Insertion Recovered Death
WIR DDDR
Nonischemic  81(81.8%) 17 (17.2%) 1(1%) 0(0%) 99 (100%)
IWMI 3(13%) 0 (0%) 18 (78.3%) 2 (8.7%) 23 (100%)
AWMI 0(0%) 0 (0%) 1(50%) 1(50%) 2 (100%)
NSTEMI 1(50%) 0(0%) 1(50%) 0(0%) 2 (100%)
Total (n) (%) 85 (67.5%) 17 (13.5%) 21(16.7%) 3(2.4%) 126 (100%)

The main outcome during hospital discharge were
death from any cause, complete recovery of AV block
to sinus rhythm and permanent pacemaker insertion.
The permanent pacemaker mainly consisted of VVIR
or DDDR. Of total patient, 102 (81%) received
permanent pacemaker, out of which 85 (67.5%)
received VVIR and 17 (13.5%) received DDDR. 21
(16.7%) recovered and 3 (2.4%) died during
hospitalization. Figure 3
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2%

Recover
17

Pacemaker
81%

Figure 3: In hospital outcome of AV block

Out of total 99 non ischemic causes, 81 (81.8%)
received VVIR, 17 (17.2%) received DDDR, and 1 (1%)
recovered. The recovered patient had diarrhea with
hypovolemic shock and hyperkalemia which recovered
after treatment.

In ischemic causes, 20 (74.1%) recovered, 4 (14.8%)
received VVIR and 3 (11.1%) died. 18 (78.3%) cases
recovered, 3 (13%) received VVIR and 2 (8.7%) died
in IWMI sub group. Out of 2 patients in AWMI sub
group, 50% recovered and another 50% died while 1
(50%) patient recovered and 1 (50%) received VVIR
in NSTEMI group respectively. Table llI
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Discussion:

The mean age of patients in a study by Sundhu M et.
al published in 2017 was 73.8+£12.7 with patients
having ischemic causes being younger.('? The finding
was similar in our study with mean age of 68.4+13.3
years. Most common age group for AV block in our
study was >61 years which was similar to a study
published in 1956 by Penton GB, Miller H, Levine
SA.(13) In another study by Shan R. et al the prevalence
of AV block increased from age 53-57 years and then
reached the peak in age >78 years.'*

A study published in 1956 with complete heart block
patients showed that the most common presenting
symptom was syncope followed by palpitation and
dyspnea.('3) Another study by Kanse VY et al had
syncope being the most common symptom followed
by light headedness, palpitation and dyspnea.('®) A
nation wise cohortin Denmark including 1027 patients
below age of 50 years receiving first pacemaker
insertion between 1996 and 2015, the most common
symptoms being dizziness followed by syncope,
dyspnea, malaise and chest pain.('®) Our study also
has dizziness being the most common presenting
symptoms followed by dyspnea, chest pain and
syncope.

Hypertension was the most common comorbidities
in patients with AV block. Other comorbidities were
Diabetes, hypothyroidism. 1215

In a cohort of 13862 patients with acute myocardial
infarction, 378(2.7%) had heart block at the time of
initial admission. The most common myocardial
infarction being IWMI (83.3%) and worse outcome in
the form of cardiac death were seen in patients with
AWMI.'7 Of total 106780 patients in another cohort,
4.7% had heart block at the time of myocardial
infarction, most commonly seen in patients with IWMI.
Patients with AWMI and heart block had higher in
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hospital mortality rates compared with IWMI and heart
block patients.'® In a study performed by U. J. O
Gang et al had shown approximately 55% of patients
with AWMI and high grade AV block died compared
with 36% of patients with WMI. 9% of patients required
implantation of permanent pacemaker prior to
discharge as a result of persistent of recurrent high
grade AV block.!® The results of our study was also
similar with IWMI being most commonly associated
with AV block in ischemic sub group, with 14.8%
patients receiving permanent pacemaker insertion. The
in hospital mortality was higher for AWMI with AV block
(50%), however the mortality rate was quite low with
IWMI with AV block (8.7%) in our study.

Limitations:

Our study is a single centre hospital based study
with sample size of 126. The exact causes of non-
ischemic group were not identified in all patients. Only
in hospital outcomes were recorded.

Conclusions:

Non-ischemic causes of AV block are common with
most of them requiring permanent pacemaker
insertion. IWMI being the most common ischemic
causes of AV block, majority of which recovers to sinus
rhythm. AWMI being less common but associated
with worse outcome.

Conflict of Interest:
None

References:

1. Kiristen KP JE. Braunwald’s Heart Disease A Textbook of
Cardiovascular Medicine,. 12th ed. Libby P BR, Mann DL,
Tomaselli GF, Bhatt DL, Solomon SD, editor. United States of
America: Elsevier Inc.; 2022 2022. 1902 p.

2. Vijayaraman P EK. Hurst's The Heart. 14th ed. Harrington
RA FV, Narula J, Eapen ZJ, editor: McGraw Hill Education;
2017. 2494 p.

3.  Kusumoto FM, Schoenfeld MH, Barrett C, Edgerton JR,
Ellenbogen KA, Gold MR, et al. 2018 ACC/AHA/HRS Guideline
on the Evaluation and Management of Patients With
Bradycardia and Cardiac Conduction Delay. Journal of the
American College of Cardiology. 2019;74(7):e51-e156.
Availabale from: https://www.jacc.org/doi/abs/10.1016/
j.jacc.2018.10.044

4.  Zoob M, Smith KS. Aetiology of complete heart-block. British
Medical Journal. 1963;2(5366):1149. Available from: https:/
/www.ncbi.nlm.nih.gov/pmc/articles/PMC1874084/

5. YadaH, Soejima K. Management of arrhythmias associated
with cardiac sarcoidosis. Korean Circulation Journal.
2019;49(2):119-33.  Available from: https://
synapse.koreamed.org/articles/1112073

10.

1.

12.

13.

14.

15.

Yeung C, Baranchuk A. Diagnosis and treatment of Lyme
carditis: JACC review topic of the week. Journal of the
American College of Cardiology. 2019;73(6):717-26.
Available from: https://www.jacc.org/doi/abs/10.1016/
j.jacc.2018.11.035

Umapathy S, Saxena A. Acute rheumatic fever presenting
as complete heart block: report of an adolescent case and
review of literature. Case Reports. 2018;2018:bcr-2017-
223792. Available from: https://casereports.bmj.com/
content/2018/bcr-2017-223792.short

Tselios K, Gladman D, Harvey P, Su J, Urowitz M. Severe
brady-arrhythmias in systemic lupus erythematosus:
prevalence, etiology and associated factors. Lupus.
2018;27(9):1415-23.  Available  from: https://
journals.sagepub.com/doi/abs/10.1177/0961203318770526

Torres AG. Unexpected complete heart block and anesthetic
implications. A&A Practice. 2015;5(3):33-5. Available from:
https://journals.lww.com/aacr/abstract/2015/08010/
unexpected_complete_heart_block_and_anesthetic.1.aspx

Santini M, Castro A, Giada F, Ricci R, Inama G, Gaggioli G, et
al. Prevention of syncope through permanent cardiac pacing
in patients with bifascicular block and syncope of
unexplained origin: the PRESS study. Circulation: Arrhythmia
and Electrophysiology. 2013;6(1):101-7. Available from:
https://www.ahajournals.org/doi/full/10.1161/
CIRCEP.112.975102

Glikson M, Nielsen JC, Kronborg MB, Michowitz Y, Auricchio
A, Barbash IM, et al. 2021 ESC Guidelines on cardiac pacing
and cardiac resynchronization therapy: Developed by the
Task Force on cardiac pacing and cardiac resynchronization
therapy of the European Society of Cardiology (ESC) With
the special contribution of the European Heart Rhythm
Association (EHRA). EP Europace. 2022;24(1):71-164.
Available from: https://academic.oup.com/europace/article/
24/1/71/6358627

Sundhu M, Yildiz M, Syed M, Shah B, Gul S, Afzal O, et al.
Clinical characteristics and outcomes of patients with
ischemic and non-ischemic complete heart block. Cureus.
2017;9(5). Available from: https://www.ncbi.nlm.nih.gov/
pmc/articles/PMC5467980/

PENTON GB, MILLER H, LEVINE SA. Some clinical features
of complete heart block. Circulation. 1956;13(6):801-24.
Available from: https://www.ahajournals.org/doi/abs/
10.1161/01.CIR.13.6.801

Shan R, Ning Y, MaY, Liu S, Wu J, Fan X, et al. Prevalence
and risk factors of atrioventricular block among 15 million
Chinese health examination participants in 2018: a nation-
wide cross-sectional study. BMC Cardiovascular Disorders.
2021;21:1-9. Available from: https://link.springer.com/article/
10.1186/s12872-021-02105-3

Kanse VY, Chongtham DS, Salam KS, Nemichandra S,
Upretti S, Singh SD. Clinical profiles and outcomes of
patients undergoing pacemaker implantation. Journal of
Medical Society. 2015;29(1):40-4. Available from: https:/
journals.lww.com/jmso/fulltext/2015/29010/
Clinical_profiles_and_outcomes_of_patients.11.aspx

11



J Inv Clin Cardiol

Vol. 6, No. 1, January 2024

16.

17.

12

Rudbeck-Resdal J, Christiansen MK, Johansen JB, Nielsen
JC, Bundgaard H, Jensen HK. Aetiologies and temporal
trends of atrioventricular block in young patients: a 20-
year nationwide study. EP Europace. 2019;21(11):1710-6.
Available from: https://academic.oup.com/europace/article/
21/11/1710/5551390

Kim H-L, Kim S-H, Seo J-B, Chung W-Y, Zo J-H, Kim M-A, et
al. Influence of second-and third-degree heart block on 30-
day outcome following acute myocardial infarction in the
drug-eluting stent era. The American journal of cardiology.
2014;114(11):1658-62. Available from: https://
www.sciencedirect.com/science/article/abs/pii/
S000291491401772X

18.

19.

Rathore SS, Gersh BJ, Berger PB, Weinfurt KP, Oetgen WJ,
Schulman KA, et al. Acute myocardial infarction complicated
by heart block in the elderly: prevalence and outcomes.
American heart journal. 2001;141(1):47-54. Available from:
https://www.sciencedirect.com/science/article/abs/pii/
S0002870301968991

Gang UJO, Hvelplund A, Pedersen S, Iversen A, Jgns C,
Abildstrem SZ, et al. High-degree atrioventricular block
complicating ST-segment elevation myocardial infarction in
the era of primary percutaneous coronary intervention.
Europace. 2012;14(11):1639-45. Available from: https://
academic.oup.com/europace/article/14/11/1639/611176



