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Abstract: Systemic lupus erythematosus (SLE) has been known to have various degrees of cardiac involvement. 
However, limited evidence exists on prevalence of heart rhythm disorders in patients with SLE who have subsequent 
pacemaker (PM) implantation. The purpose of this study was to examine the prevalence of sinus node dysfunction 
(SND) in patients with SLE. The data was retrospectively analysed from the National Inpatient Sample database 
for the years 2010 to 2014 using the International Classification of Disease-9 diagnosis codes for SLE and SND 
in patients 18 years or older. We analysed data of 158,368 patients with SLE that were admitted from 2010 to 
2014. The sample of patients ranged between 18 and 101 years of age (M = 52.13 ± 17.61), were primarily female 
(88.2%), and were Caucasian (50.6%). The prevalence of SND was 4.3%. In patients with both SLE and SND, the 
prevalence of PM implantation over the five-year period of analysis was 3.6% and the majority of these patients had 
a dual-chamber PM (85.6%). Prevalence rates of SND in patients with SLE increased for females over this five-year 
period (p = 0.023). Prevalence estimates of complications associated with PM in patients with SLE and SND were 
venous thromboembolism (2.1%), cardiac tamponade (0.4%), sepsis and severe sepsis (0.4%), septic shock (0%), 
pneumothorax (0%) and PM site hematoma (1.7%). The findings of this study revealed that the prevalence of SND 
and the prevalence of PM in patients with both SLE and SND have remained relatively consistent over the five years 
that our study analysed.
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Introduction

Autoimmune rheumatic diseases have long 
been demonstrated to display varying degrees 
of cardiac involvement. Coronary artery dis-
ease, conduction abnormalities, and sudden 
cardiac death have been observed to have an 
overall higher incidence in patients with rheu-
matic diseases as compared to the general 
population [1]. Systemic lupus erythematosus 
(SLE) is an autoimmune disease that affects 
multiple systems including the joints, skin, kid-

neys, nervous system, and heart. Cardiac 
involvement has been reported in up to 50% of 
patients with lupus [2, 3]. While the most fre-
quently reported cardiac manifestations of SLE 
include pericarditis, coronary artery disease, 
and valvular disease, conduction system abnor-
malities have also been observed in these 
patients [4]. The most commonly reported con-
duction system abnormalities in patients with 
SLE include atrial fibrillation, QT interval prolon-
gation, atrial ectopic beats, and sinus tachycar-
dia [5, 6].
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Sinus node dysfunction (SND) in SLE is rare [2, 
3]. SND is the result of the inability of the sino-
atrial node (SA) to produce a physiologically 
adequate heart rate. This dysfunction may be 
caused by either abnormal automaticity of the 
SA node or abnormal conduction, which may 
stem from underlying complex mechanisms 
including infiltrative, inflammatory, fibrotic, or 
medication-induced pathology [2, 7]. Although 
the pathophysiology of sinus node dysfunction 
in SLE is not well understood, it is reasonable  
to postulate that the cause may be due to un- 
derlying immune-mediated damage to the sino-
atrial node or its surrounding tissue. Despite 
the availability of literature on sinus bradycar-
dia and sick sinus syndrome in patients with 
SLE, there is limited data available to assess 
the prevalence of sinus node conduction ab- 
normality and pacemaker implantation in cases 
of SLE. Additionally, there are no studies avail-
able to date to assess the prevalence of pace-
maker complications in patients with SLE.

Methodology

Data source

The data was obtained and analyzed for the 
years 2010 to 2014 from the National Inpatient 
Sample (NIS) database, which forms part of the 
Healthcare Cost and Utilization Project (HCUP). 
The database was created by the agency for 
healthcare research and quality. It contains 
data regarding 5-8 million hospital stays from 
approximately 1,000 hospitals. It was designed 
to incorporate data from a 20% sample of dis-
charges from all participating hospitals, which 
helps deliver stable, precise estimations and 
also reduces the margin of error. All states that 
participate in the HCUP provide data to the  
NIS, which covers > 95% of the US population. 
The database includes data from all nonfeder-
al, short-term, general, and other specialty hos-
pitals in the US (excluding rehabilitation and 
long-term acute care hospitals) in the form of 
de-identified patient information containing 
demographics, discharge diagnoses, comorbi- 
dities, procedures, outcomes, and hospitaliza-
tion costs. Because the NIS database is pub-
licly available and contains de-identified pa- 
tient information, no approval from the local 
Institutional Review Board was required.

Study population and patient characteristics

We performed a five-year population-based ret-
rospective cross-sectional analysis from 2010-

2014 using NIS and the International Classi- 
fication of Disease-9 (ICD-9) diagnosis codes 
and procedure codes in patients 18 years or 
older. We used ICD-9 codes diagnosis code of 
710.0 for SLE. We looked at the prevalence of 
SND in patients who were 18 years of age or 
older with diagnosis code of 427.8 and 427.6. 
We identified patients who had pacemaker 
implantation using procedure codes 00.51, 
37.73, 37.81, 37.82, 37.83. In this dataset, we 
also used specific ICD-9 diagnosis codes for 
complications associated with pacemakers [8]. 
We excluded patients with incomplete data for 
gender and mortality. We also excluded patients 
with any indication of transfer to another acute-
care facility to reduce the chance of data dupli-
cation. Table 1 shows baseline patient charac-
teristics which include age, sex, race, insur-
ance, and hospital region, specific types of pa- 
cemakers, SND, in-hospital mortality, length of 
stay (LOS), total hospitalization charges, com-
plications associated with pacemakers.

Statistical analysis

Statistical analyses were done using One-way 
ANOVA (analysis of variance) to compare me- 
ans of two or more samples, Chi-square test of 
independence, and Fisher’s exact test for cate-
gorical variables as mentioned in Table 1. Na- 
tional estimates were calculated without apply-
ing discharge weights to the discharge data. 
SPSS Statistics 25.0 (IBM Corp., Armonk, New 
York) software was used to perform the stati- 
stical analysis. All statistical analyses were per-
formed with the Type I error rate set to .05. 
Categorical variables were expressed as per-
centages and continuous variables as mean ± 
SD for normally distributed data or median with 
interquartile range for skewed data.

Results

We performed a retrospective cross-sectional 
analysis of 158,368 hospitalizations with SLE 
that were admitted from 2010 to 2014 in 
patients 18 years or older. Among these pa- 
tients with SLE, the prevalence rate of SND was 
6768 (4.3%). In the sample that consisted of 
both SLE and SND, the age-group ranged 
between 18 and 101 years (Mean = 52.13 ± 
17.61 years), and patients were primarily fe- 
male (88.2%), Caucasian (50.6%), and had be- 
en admitted to hospitals located in the Sou- 
th region (43.8%). Prevalence rates of SND in 
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Table 1. Characteristics of patients with systemic lupus erythematosus and bradycardia for index admission by year

Variable
Year

P-value Total
2010 2011 2012 2013 2014

SLE 30,655 34,386 30,744 30,794 31,789 158,368

Bradycardia, n (%) 1,244 (4.06%) 1,397 (4.06%) 1,292 (4.20%) 1,356 (4.40%) 1,479 (4.65%) 6,768 (4.27%)

Any pacemaker, n (%) 50 (4.02%) 51 (3.65%) 47 (3.64%) 48 (3.54%) 47 (3.18%) .841b 243 (3.59%)

Biventricular pacemaker, n (%) # # # # # .323c 14 (0.21%)

Dual chamber pacemaker, n (%) 44 (3.54%) 43 (3.08%) 37 (2.86%) 44 (3.24%) 40 (2.70%) .755b 208 (3.07%)

Single chamber pacemaker, n (%) # # # # # .629c 21 (0.31%)

Mortality, n (%) 44 (3.54%) 52 (3.72%) 51 (3.95%) 62 (4.57%) 63 (4.26%) .666b 272 (4.02%)

Age, n (%) .844b

    18-34 246 (19.77%) 263 (18.83%) 250 (19.35%) 283 (20.87%) 296 (20.01%) 1338 (19.77%)

    35-49 313 (25.16%) 355 (25.41%) 297 (22.99%) 316 23.30%) 375 (25.35%) 1656 (24.47%)

    50-64 363 (29.18%) 410 (29.35%) 396 (30.65%) 391 (28.83%) 439 (29.68%) 1999 (29.54%)

    ≥ 65 322 (25.88%) 369 (26.41%) 349 (27.01%) 366 (26.99%) 369 (24.95%) 1775 (26.23%)

Male, n (%) 178 (14.31%) 172 (12.31%) 146 (11.30%) 154 (11.36%) 153 (10.34%) .023b 803 (11.86%)

Race, n (%) .866b

    White 587 (52.13%) 619 (47.80%) 651 (51.91%) 667 (51.47%) 704 (49.86%) 3228 (50.57%)

    Black 367 (32.59%) 442 (34.13%) 393 (31.34%) 408 (31.48%) 467 (33.07%) 2077 (32.54%)

    Hispanic 117 (10.39%) 162 (12.51%) 142 (11.32%) 145 (11.19%) 159 (11.26%) 725 (11.36%)

    Other 55 (5%) 72 (6%) 68 (6%) 76 (6%) 72 (6%) 353 (6%)

Insurance, n (%) .019b

    Medicare 575 (46.41%) 671 (48.10%) 639 (49.50%) 659 (48.60%) 693 (46.89%) 3237 (47.89%)

    Medicaid 231 (18.64%) 242 (17.35%) 226 (17.51%) 236 (17.40%) 335 (22.67%) 1270 (18.79%)

    Private 354 (28.57%) 371 (26.59%) 333 (25.79%) 354 (26.11%) 359 (24.29%) 1771 (26.20%)

    Self-pay 43 (3.47%) 73 (5.23%) 59 (4.57%) 73 (5.38%) 64 (4.33%) 312 (4.62%)

    No charge # # # # # 35 (0.52%)

    Other 30 (2.42%) 29 (2.08%) 29 (2.25%) 25 (1.84%) 21 (1.42%) 134 (1.98%)

Hospital region, n (%) .003b

    Northeast 161 (12.94%) 277 (19.83%) 208 (16.10%) 230 (16.96%) 252 (17.04%) 1128 (16.67%)

    Midwest 283 (22.75%) 295 (21.12%) 272 (21.05%) 309 (22.79%) 320 (21.64%) 1479 (21.85%)

    South 545 (43.81%) 594 (42.52%) 589 (45.59%) 585 (43.14%) 648 (43.81%) 2961 (43.75%)

    West 255 (20.50%) 231 (16.54%) 223 (17.26%) 232 (17.11%) 259 (17.51%) 1200 (17.73%)

Length of stay (days), M ± SD 5.85 ± 6.53 5.91 ± 6.43 5.71 ± 6.05 5.53 ± 5.99 5.95 ± 7.24 .423a 5.79 ± 6.48

Total charges (dollars), M ± SD 50,510.87 ± 68,853.46 56,712.90 ± 74,559.84 54,449.21 ± 69,876.42 57,139.87 ± 83,100.15 61,603.59 ± 89,475.43 .006a 56,280.84 ± 78,033.73

Complications

    Venous thromboembolism, n (%) 47 (3.78%) 44 (3.15%) 49 (3.79%) 49 (3.61%) 54 (3.65%) .897b 243 (3.59%)

    Cardiac tamponade, n (%) # # # # # .360c 26 (0.38%)

    Sepsis and severe sepsis, n (%) 77 (6.19%) 105 (7.52%) 79 (6.11%) 127 (9.37%) 137 (9.26%) < .001b 525 (7.76%)

    Septic shock, n (%) 22 (1.77%) 37 (2.65%) 24 (1.86%) 39 (2.88%) 39 (2.64%) .214b 161 (2.38%)

    Pneumothorax, n (%) # # # # # .910c 18 (0.27%)

    Hematoma, n (%) 28 (2.25%) 29 (2.08%) 16 (1.24%) 20 (1.47%) 23 (1.56%) .229b 116 (1.71%)
Note: a, One-way ANOVA, b, Chi-square test of independence, c, Fisher’s exact test. #indicates Cell sizes less than or equal to 10.
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patients with SLE increased for females over 
the five-year span (p = 0.023). In patients with 
both SLE and SND, prevalence of Pacemaker 
(PM) implantation over the five years was 3.6%, 
and rates of Dual-chamber pacemaker, single 
chamber pacemaker, and Biventricular pace-
maker were 3.1%, 0.3%, and 0.21%, respec-
tively. Prevalence estimates of complications 
associated with PM in patients with SLE and 
SND were venous thromboembolism (2.1%), 
cardiac tamponade (0.4%), sepsis and severe 
sepsis (0.4%), septic shock (0%), pneumotho-
rax (0%), and PM site hematoma (1.7%). LOS 
was (M ± SD) 5.79 ± 6.48 days.

Total charges related to hospitalizations were 
56,280.84 ± 78,033.73 ($). Over the five years 
period, in-hospital mortality was 4%, the mean 
length of stay was 5.79 ± 6.48 days, and the 
mean total charges for hospitalization was 
56,280.84 ± 78,033.73$. Although the mean 

ar Health Study (CHS) and Atherosclerosis Risk 
in Communities (ARIC) which report an inci-
dence rate of 0.8 cases per 1000 person-years 
of SND in the general population [9].

The mean age of SND in the SLE patient popu-
lation in this study was found to be 52 years. 
This observation reveals that SND occurs at a 
relatively younger age in SLE patients as com-
pared to other studies that report a mean age 
of 73 to 76 years of age in the general popula-
tion [10-12]. Studies demonstrate no clear gen-
der involvement in the occurrence of SND with 
equal incidence rates reported in males and 
females. One such study that analyzed gender 
differences is the MOST selection trial which 
reported a 49% incidence of SND in women 
[13]. Our data revealed a higher incidence in 
females of 88.2%. This may be attributed to an 
overall higher incidence of SLE in females as 
compared to the male population [14].

Table 2. Multivariate binary logistic regression model of 
pacemaker

Determinant
Pacemaker (0 = No, 1 = Yes)
Estimate (SE) AOR (95% CI)

Block 1
    Age (reference 18-34)
        35-49 1.27* (0.64)
        50-64 2.58** (0.59)
        ≥ 65 3.51** (0.59)
    Sex
        Female 0.04 (0.20)
    Race (reference White)
        Black -0.37* (0.18)
        Hispanic -0.93* (0.35)
        Other 0.08 (0.40)
Model χ2 (df) 373.29 (9)**

Nagelkere R2 .20
Block 2
    Venous thromboembolism -0.28 (0.47)
    Cardiac tamponade 0.93 (1.08)
    Sepsis and severe sepsis -2.48* (1.01)
    Septic shock -13.15 (470.39)
    Pneumothorax -15.74 (1495.06)
    Hematoma -0.13 (0.60)
Model χ2 (df) 404.06 (15)**

Nagelkere ΔR2 .22**

Note: *P < .05, **P < .001. AOR, adjusted odds ratio; DM, Diabetes 
without chronic complications; BMI, Body Mass Index; COPD, Chronic 
obstructive pulmonary disease.

length of stay (p = 0.423), and in-hospi-
tal mortality (P = 0.666), did not vary 
over the five-year time period that we 
analyzed, there was a significant in- 
crease in mean hospital charges (P < 
0.006). Overall pacemaker implanta-
tion did not differ significantly from the 
year 2010 to 2014 (P = 0.841). The 
hierarchical binary logistic regression 
analysis revealed a significant improve-
ment in model fit for Step 2 compared 
to Step 1, ΔX 2 (6) = 30.77, Nagelkerke 
ΔR 2 = 0.02, P < 0.001. After statisti-
cally controlling for effects of age, sex, 
and race, complications that emerged 
as significant predictors of in-hospital 
mortality were sepsis and severe sep-
sis. All other comorbidities included in 
the model were not significantly asso- 
ciated with in-hospital mortality (P > 
0.05) (Table 2).

Discussion

This study was geared towards the 
assessment of the prevalence of sinus 
node dysfunction in SLE patients and 
the prevalence and complications of 
pacemaker implantation. Our study re- 
vealed a SND prevalence of 4.3% in  
this patient population. This is a re- 
latively higher rate when compared to 
other studies such as the Cardiovascul- 
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The prevalence of pacemaker implantation 
over the five-year study period was observed  
to be 3.6%. Due to limited data on pacemaker 
implantation in patients with SLE, it is difficult 
to comment on this rate. However, the overall 
prevalence of pacemaker implantation in the 
general population has been reported to be 
about 0.4 in 1000 people between the ages of 
18 to 64 and 26 in 1000 people at the age of 
75 and above in a large population-based sur-
vey [8]. The observation that prevalence rates 
of both SND and pacemaker implantation in- 
crease with age in this study were consistent 
with observations made in other studies [8]. 
The Caucasian population comprised a total of 
50.57% of the pacemaker recipient population. 
Other studies have also commented on pace-
maker implantation rates being higher in the 
white population as compared to black, His- 
panic, and other races [8, 15]. This finding rais-
es concerns for racial disparities in access to 
health care resources.

In a large multicenter study, Udo et al reported 
a prevalence of 2.9% of hematoma following 
pacemaker implantation which is greater than 
the 1.71% prevalence observed in this study 
[16]. Similarly, the rates of pneumothorax re- 
ported by other studies are higher than that 
observed in this study [16, 17]. Regarding infec-
tious complications such as sepsis and severe 
sepsis as well as septic shock, previous studies 
have reported a relatively lower rate of infec-
tion-related complications following pacemaker 
implantation [16]. It can be postulated that this 
observation may partly be due to an overall 
higher risk of infections in SLE patients due to 
immune dysfunction or as a result of immuno-
suppressive medications often used to man-
age this condition.

Cardiac tamponade was reported in 0.38% of 
cases in this study. This is a relatively rare  
complication and other studies such as the 
FOLLOWPACE trial report a similarly low rate 
[16]. On the other hand, venous thromboem- 
bolism was observed to have a prevalence of 
3.59% following pacemaker implantation in th- 
is study. Venous thromboembolic events were 
reported to occur with an incidence of as high 
as 23% in a study conducted by Cornelis et al 
on 145 patients following implantation of pace-
maker leads. However, it is pertinent to note 
that only 3 patients developed overt symptoms 
while in the remaining 31 patients the clots 

were discovered incidentally [18]. Although the 
rates of pacemaker complications are compa-
rable, it is crucial to acknowledge that the com-
plications following pacemaker implantation 
are largely determined by patient characteris-
tics, risk factors, and surgery techniques [19].

Even though the NIS is a large database that 
includes > 95% of the US population, it has cer-
tain limitations that need to be addressed. The 
NIS is an administrative database and there 
could be coding errors and accuracy depends 
on the proficiency of the coders. It is a cross-
sectional database, so we were not able to esti-
mate the long-term events. We were also not 
able to determine the time of onset, duration, 
type or severity of co-morbidities, complica-
tions occurring during the recorded hospitaliza-
tion, the temporal relation between pacemaker 
placement, and the time of occurrence of com-
plications. This database also does not provide 
information about the severity of the disease. It 
is limited to in-hospital events and thus, does 
not provide outpatient/out-of-hospital events.

Our study revealed that the prevalence of SND 
and PM in patients with both SLE and SND has 
remained relatively consistent over a five-year 
period of analysis but appears to be higher 
than PM implantation rates in the general pop-
ulation. Future, prospective studies are needed 
to validate and assess the trends found in our 
study.

Disclosure of conflict of interest

None.

Address correspondence to: Chaitanya Rojulpote, 
Department of Medicine, The Wright Center for 
Graduate Medical Education, 501 S Washington 
Ave, Scranton, PA 18508, USA. E-mail: rojulpotec@
thewrightcenter.org

References

[1] Fors Nieves CE and Izmirly PM. Mortality in sys-
temic lupus erythematosus: an updated re-
view. Curr Rheumatol Rep 2016; 18: 21.

[2] Yilmazer B, Sali M, Cosan F and Cefle A. Sinus 
node dysfunction in adult systemic lupus ery-
thematosus flare: a case report. Mod Rheuma-
tol 2015; 25: 472-475.

[3] Liu Y and Kaplan MJ. Cardiovascular disease in 
systemic lupus erythematosus: an update. 
Curr Opin Rheumatol 2018; 30: 441-448.



Sinus node dysfunction in SLE

483 Am J Cardiovasc Dis 2021;11(4):478-483

[4] Zeller C and Appenzeller S. Cardiovascular dis-
ease in systemic lupus erythematosus: the 
role of traditional and lupus related risk fac-
tors. Curr Cardiol Rev 2008; 4: 116-122.

[5] Seferović PM, Ristić AD, Maksimović R, 
Simeunović DS, Ristić GG, Radovanović G, 
Seferović D, Maisch B and Matucci-Cerinic M. 
Cardiac arrhythmias and conduction distur-
bances in autoimmune rheumatic diseases. 
Rheumatology 2006; 45 Suppl 4: iv39-iv42.

[6] Myung G, Forbess LJ, Ishimori ML, Chugh S, 
Wallace D and Weisman MH. Prevalence of 
resting-ECG abnormalities in systemic lupus 
erythematosus: a single-center experience. 
Clin Rheumatol 2017; 36: 1311-1316.

[7] Fogaça da Mata M, Rebelo M, Sousa HS, Ro-
cha A, Miguel P, Oliveira Ramos F and Costa-
Reis P. Sinus node disfunction in an adoles-
cent with systemic lupus erythematosus. 
Lupus 2021; 30: 342-346.

[8] Tselios K, Gladman DD, Harvey P, Su J and 
Urowitz MB. Severe brady-arrhythmias in sys-
temic lupus erythematosus: prevalence, etiol-
ogy and associated factors. Lupus 2018; 27: 
1415-1423.

[9] Jensen PN, Gronroos NN, Chen LY, Folsom AR, 
deFilippi C, Heckbert SR and Alonso A. Inci-
dence of and risk factors for sick sinus syn-
drome in the general population. J Am Coll Car-
diol 2014; 64: 531-538.

[10] Lamas GA, Lee KL, Sweeney MO, Silverman R, 
Leon A, Yee R, Marinchak RA, Flaker G, Schron 
E, Orav EJ, Hellkamp AS, Greer S, McAnulty J, 
Ellenbogen K, Ehlert F, Freedman RA, Estes 
NAM, Greenspon A and Goldman L. Ventricular 
pacing or dual-chamber pacing for sinus-node 
dysfunction. N Engl J Med 2002; 346: 1854-
1862.

[11] Connolly SJ, Kerr CR, Gent M, Roberts RS, Yu-
suf S, Gillis AM, Sami MH, Talajic M, Tang AS, 
Klein GJ, Lau C and Newman DM. Effects of 
physiologic pacing versus ventricular pacing 
on the risk of stroke and death due to cardio-
vascular causes. N Engl J Med 2000; 342: 
1385-1391.

[12] Kuniewicz M, Rydlewska A, Karkowski G, 
Lelakowska-Pieła M, Majewski J and Lelakows-
ki J. Effectiveness of atrial versus atrioventricu-
lar pacing for sick sinus syndrome during long-
term follow-up. Kardiol Pol 2015; 73: 7-16.

[13] Lamas GA, Lee K, Sweeney M, Leon A, Yee R, 
Ellenbogen K, Greer S, Wilber D, Silverman R, 
Marinchak R, Bernstein R, Mittleman RS, Li-
eberman EH, Sullivan C, Zorn L, Flaker G, 
Schron E, Orav EJ and Goldman L. The Mode 
Selection Trial (MOST) in sinus node dysfunc-
tion: design, rationale, and baseline character-
istics of the first 1000 patients. Am Heart J 
2000; 140: 541-551.

[14] Chakravarty EF, Bush TM, Manzi S, Clarke AE 
and Ward MM. Prevalence of adult systemic 
lupus erythematosus in California and Penn-
sylvania in 2000: estimates obtained using 
hospitalization data. Arthritis Rheum 2007; 
56: 2092-2094.

[15] Kamel H, Kleindorfer DO, Bhave PD, Cushman 
M, Levitan EB, Howard G and Soliman EZ. 
Rates of atrial fibrillation in black versus white 
patients with pacemakers. J Am Heart Assoc 
2016; 5: e002492.

[16] Udo EO, Zuithoff NP, van Hemel NM, de Cock 
CC, Hendriks T, Doevendans PA and Moons 
KG. Incidence and predictors of short- and 
long-term complications in pacemaker thera-
py: the FOLLOWPACE study. Heart Rhythm 
2012; 9: 728-735.

[17] Pakarinen S, Oikarinen L and Toivonen L. 
Short-term implantation-related complications 
of cardiac rhythm management device thera-
py: a retrospective single-centre 1-year survey. 
Europace 2010; 12: 103-108.

[18] Van Rooden CJ, Molhoek SG, Rosendaal FR, 
Schalij MJ, Meinders AE and Huisman MV. Inci-
dence and risk factors of early venous throm-
bosis associated with permanent pacemaker 
leads. J Cardiovasc Electrophysiol 2004; 15: 
1258-1262.

[19] Carrión-Camacho MR, Marín-León I, Molina-
Doñoro JM and González-López JR. Safety of 
permanent pacemaker implantation: a pro-
spective study. J Clin Med 2019; 8: 35.


