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) large studies, with almost twice the risk of cardiovascular events
Introduction including mortality [1-3]. Very little is known about the impact of

Atrial fibrillation is the most common documented cardiac arrythemia ~ Marijuana smoking in patients with atrial fibrillation. Currently,
that is known to be associated with adverse outcomes across multiple ~ Cannabinoids are being used as therapeutic agents for many medical
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conditions [4], it’s illegal use for decades is well recorded but less studied.
Nowadays, we are moving toward legalization of these agents and the
number of users is increasing by the day, especially among young and
middle-age populations. The safety of marijuana needs to be established
and challenged prior to its full legalization. Many studies were conducted
to evaluate marijuana effect on cardiovascular system [5-7]. De Filippis
et al. conducted a retrospective study in adults over 50 years old who
presented with acute coronary syndromes (ACS), around 10% of the
patients with STEMI had recently used cocaine or marijuana, and these
patients were associated with worse all-cause mortality compared to
patients without use [5]. Rezkalla et al. report in 2018 discussed the
temporal relationship between marijuana use and a variety of
cardiovascular events, where they reported effects like atrial fibrillation,
ventricular tachycardia, acute coronary syndromes, congestive heart
failure, accelerated hypertension, cerebrovascular disease, and even
sudden death [7,8]. Yet the current evidence appears to be insufficient to
conclude the effects of marijuana smoking on cardiovascular events. In
our study, we aimed to evaluate the impact of marijuana smoking on the
outcome of patients with atrial fibrillation.

Material and Methods:
Data source:

We conducted our study utilizing the National Inpatient Sample (NIS)
database in the period between 2012-2014. The NIS is considered the
largest all-payer database of in-hospital stays in the United States,
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developed by the Agency for Healthcare Research and Quality (AHRQ)
as part of its Healthcare Cost and Utilization Project (HCUP) initiative
[9]. The NIS includes more than sevenmillion unweighted
hospitalizations per year. Discharge weights provided within the database
can be applied. International Classification of Diseases, Ninth Revision,
Clinical Modification (ICD-9-CM) coding used to provide 25 to 30
discharge diagnoses, depending on the year and 15 procedures on each
hospitalization. NIS discharge records include diagnoses, basic
demographics, procedures, insurance payers, length of stay, hospital
characteristics, and hospital charges. As the data collected from NIS, no
IRB approval was required to be obtained.

Variables and outcomes:

NIS registry discharge from 2012 to 2014 studied in a retrospective cohort
fashion. We used validated ICD-9 codes to include adults (>18 years)
hospitalized with a principal diagnosis of Atrial fibrillation. (Table 1)
depicts the ICD-9 codes used. Patients’ demographics and baseline
clinical characteristics are shown in (Table 2). Charlson comorbidity
index calculated for comorbidities. Atrial Fibrillation patients with
Marijuana use were compared to patients without Marijuana in
characteristics, length of stay, acute kidney injury (AKI), venous
thrombo-embolism (DVT/PE), ICU admission, cardiogenic shock,
ventricular arrhythmias, cardiac arrest, need for permanent pacemaker,
open-heart surgeries, and other vascular and cardiac complications. The
primary outcome is in-hospital mortality.

Variables Without Marijuana With Marijuana Total p value
No. of observation, unweighted 250,736 1,255 251,991

No. of observation, weighted 1,253,740 6,275 1,260,015

Age, mean (+/-SD) 70.49(+/- 13.51) 49.64(+/- 13.09) <0.0001
Female (%) 651,495(51.97%) 945(15.06%) 652,440(51.78%) <0.0001
Race/Ethnicity (%) <0.0001
White 989,020(83.08%) 3,525(58.6%) 992,545(82.96%)

Black 90,120(7.57%) 1,765(29.34%) 91,885(7.68%)

Hispanic 64,095(5.38%) 475(7.9%) 64,570(5.4%)

Asian/ Pacific islander 16,790(1.41%) 30(0.5%) 16,820(1.41%)

Native American 4880(0.41%) 95(1.58%) 4,975(0.42%)

Other 25,555(2.15%) 125(2.08%) 25,680(2.15%)

Charlson comorbidity index (%) <0.0001
0 400,400(31.94%) 2,585(41.2%) 402,985(31.98%)

1 341,395(27.23%) 1,710(27.25%) 343,105(27.23%)

2 221,960(17.7%) 965(15.38%) 222,925(17.69%)

3 or more 289,985(23.13%) 1,015(16.18%) 291,000(23.09%)

Median household income (%) <0.0001
1st quartile 328,510(26.72%) 2,645(43.5%) 331,155(26.8%)

$1-$38,999

2nd quartile 333,065(27.09%) 1,580(25.99%) 334,645(27.09%)
$39,000-47,999%

3rd quartile 298,095(24.25%) 1,095(18.01%) 299,190(24.22%)
$48,000-62,999%

4th quartile 269,695(21.94%) 760(12.5%) 270,455(21.89%)

$63,000 and more

Hospital bed size (%) 0.1365

Auctores Publishing — Volume 4(11)-157 www.auctoresonline.org

ISSN: 2641-0419

Page 2 of 5



J Clinical Cardiology and Cardiovascular Interventions

Copy rights@ Hammam Shereef et.al.

Small 200,425(15.99%) 985(15.7%) 201,410(15.98%)

Medium 347,200(27.69%) 1,905(30.36%) 349,105(27.71%)

Large 706,115(56.32%) 3,385(53.94%) 709,500(56.31%)

Insurance (%) <0.0001
Medicare 850,300(69.51%) 1,480(25.54%) 851,780(69.3%)

Medicaid 58,225(4.76%) 1,485(25.63%) 59,710(4.86%)

Private 277,825(22.71%) 1,560(26.92%) 279,385(22.73%)

Self-pay 36,965(3.02%) 1,270(21.92%) 38,235(3.11%)

Hospital Region (%) <0.0001
Northeast 262,520(20.94%) 1,065(16.97%) 263,585(20.92%)

Midwest 308,410(24.6%) 1,660(26.45%) 310,070(24.61%)

South 496,560(39.61%) 2,210(35.22%) 498,770(39.58%)

West 186,250(14.86%) 1,340(21.35%) 187,590(14.89%)

Teaching Status (%) <0.0001
Teaching 625,310(49.88%) 3,600(57.37%) 628,910(49.91%)
Non-Teaching 628,430(50.12%) 2,675(42.63%) 631,105(50.09%)

CAD (%) 379,705(30.29%) 1,080(17.21%) 380,785(30.22%) <0.0001
Alcohol abuse (%) 31,540(2.52%) 1,400(22.31%) 32,940(2.61%) <0.0001
Smoking (%) 126,825(10.12%) 3,400(54.18%) 130,225(10.34%) <0.0001
COPD, Not in exacerbation (%) 3,515(0.28%) 20(0.32%) 3,535(0.28%) 0.797
OSA (%) 125,330(10.0%) 590(9.4%) 125,920(9.99%) 0.482
Hyperthyroidism (%) 20,605(1.64%) 200(3.19%) 20,805(1.65%) <0.0001
CKD (%) 114,495(9.13%) 335(5.34%) 114,830(9.11%) <0.0001

Table 1: Baseline characteristics of patients hospitalized with atrial fibrillation according to presence or absence of marijuana.

Variables Total number | Total number in | Crude OR | pvalue Adjusted OR | pvalue
in patients | patients with | (95%Cl) (95%0Cl)
without marijuana (%o)
marijuana (%o)
In-patient mortality 11,555 (0.92%) 25 (0.39) 0.43 (0.17-1.03) 0.06 1.24 (0.51-3.01) 0.632
Acute Kidney Injury 109,235 (8.71%) 520 (8.29%) 0.94 (0.77-1.15) 0.59 1.23 (0.97-1.56) 0.07
Pulmonary Embolism/ | 11,285 (0.9%) 35 (0.56%) 0.61 (0.29-1.29) 0.2 0.74 (0.3-1.79) 0.5
Deep Vein Thrombosis
ICU (Intensive Care | 31,165 (2.49%) 140 (2.23%) 0.89 (0.61-1.3) 0.56 0.71 (0.46-1.09) 0.124
Unit) admission
Ventricular arrhythmia | 5,895 (0.47%) 30 (0.48%) 1.01 (0.45-2.27) 0.96 0.77 (0.31-1.91) 0.579
and cardiac arrest
Need for permanent | 28,200 (2.25%) 35 (0.56%) 0.24 (0.11-0.51) | <0.0001 | 0.87 (0.41-1.86) 0.735
pacemaker
Cardiogenic shock 3,520 (0.28%) 20 (0.32%) 1.13 (0.42-3.02) 0.79 0.93 (0.34-2.56) 0.897
Open heart surgery 73,595 (5.87%) 180 (2.87%) 0.47 (0.34-0.65) | <0.0001 | 0.54 (0.37-0.78) 0.001
Complications of 3,185 (0.25%) 5 (0.08%) 0.31 (0.43-2.23) 0.24 0.41 (0.05-3.01) 0.382
vessels
Other cardiac 3,080 (0.25%) 10 (0.16%) 0.64 (0.16-2.59) 0.54 0.82 (0.2-3.37) 0.785
complications

Table 2: Total numbers and Crude and adjusted mortality and Clinical outcomes of atrial fibrillation in patients with marijuana use versus patients
without marijuana using logistic regression model.

Statistical analysis:

We used STATA 15 (Stata Corp, College Station, Texas, USA) to perform
statistical analyses in our study sample. Categorical variables are
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expressed in percentages and continuous outcomes reported in mean +/-
standard deviation (SD). We utilized Discharge weights and excluded
patients with missing data. Chi-square test and student’s t-test used for
categorical and continuous variables, respectively. To compare groups,
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we used logistic regression model for categorical outcomes, and linear
regression for continuous outcomes. Statistical significance was
determined based on the p-value of < 0.05. For outcomes, numeric results
reported as mean and binary outcomes reported as an odds ratio.

Results:

We studied 1,260,015 patients from the NIS registry between 2012 and
2014; patients were all hospitalized with principal diagnosis of atrial
fibrillation divided into two cohorts with and without use of marijuana.
We found a mean age of 70 + 13 years in the non-marijuana users arm
compared to significantly younger patients’ population in the marijuana
use arm with mean age of 49 * 13 years. Female to male ratio was
calculated as 1:1 in the overall study subjects, yet more male
predominance was found in the atrial fibrillation marijuana arm
accounting for 84.94%. Our study claimed majority of white populations
followed by African Americans followed by Hispanics with 82.96%,
7.68%, and 5.4% respectively, however we noted a higher percentage of
African Americans and Hispanics in atrial fibrillation marijuana cohort as
compared non-marijuana cohort; 29.34%, and 7.9% respectively. In
analysis of patient’s geographical distribution, it was noted that majority
of them were admitted to south region hospitals followed by Midwest then
Northeast followed by west region; 39.58%, 24.61%, 20.92% and 14.89%
respectively. We also depicted that more than two thirds of sample
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covered by Medicare, followed by private insurances followed by
Medicaid: 69.3%, 22.73% and 4.86% respectively. Charlson’s index
reported more than two-thirds of study subjects to have more than one co-
morbidity and in further subgroup analyses we were able to show more
frequencies of tobacco smoking, alcohol abuse and hyperthyroidism in
marijuana users with atrial fibrillation versus non-marijuana group
(54.18% tobacco smoking, 22.31% for alcohol abuse and 3.19% for
hyperthyroidism compared to 10.12%, 2.52% and 1.64% respectively),
however less frequencies of coronary artery disease (CAD) and chronic
kidney disease (CKD) observed in the marijuana users compared to non-
users (17.21% for CAD and 5.34% for CKD in comparison to 30.29%
and 9.13% in the non-users group) all baseline demographics and clinical
characteristics shown in (Table 1). After adjusting for patient-level
characteristics, the crude and adjusted odds ratio by logistic regression
model between the two groups in (Table 2), showed no significant
statistical difference in in- hospital mortality between the two groups (OR
1.24; 95% CI: 0.51-3.01, P = 0.844). However, in regards to secondary
in-hospital outcomes analysis we elicited fewer incidences of open-heart
surgeries in marijuana cohort (OR 0.47; 95% CI: 0.37-0.78, P = 0.001).
The length of hospital stay was not found to be statistically significant,
however our data showed less hospital expenditure documented in
marijuana admissions after adjustment for inflation; 28,916 USD as
opposed to 32,303 USD in non-marijuana (Table 3).

Variable Without marijuana With marijuana P-Value
Length of stay in days 34 3.09 0.8
Charges $32,303 $28,916 0.001

Table 3: Mean length of stay and hospital charges of atrial fibrillation in patients with marijuana use versus patients without marijuana use.
Statistical significance was examined using adjusted linear regression model.

Discussion:

Although some studies provided evidence that cannabinoids have
noticeable hemodynamic and possible arrhythmogenic effect, the impact
of marijuana smoking on clinically significant arrhythmias remains
unclear. The most reported finding is tachycardia that lasts few hours after
smoking, due to possible enhanced sinoatrial tissue automaticity and
reduced parasympathetic tone [10-12]. In one study utilizing the National
Inpatient Sample (NIS) database, it was found that cannabis use has been
linked to increase inpatient admissions with arrhythmias [13].

Our study aimed to evaluate the impact of marijuana use in atrial
fibrillation population using a (NIS) database. The usage of such
databases allow for inclusivity of larger number of patients and utilization
of logistic regression model will allow correcting for confounders. Also,
the clinical relevance of such study is important considering the increased
thromboembolic risk associated even with short periods AF, especially in
patients with other risk factors for thromboembolism [14]. Recent report
by Desai et. al. has used NIS to study marijuana-smoking relation to atrial
arrhythmia as a whole than a specific type in particular [15].
Korntzopoulos et al, speculated a possible mechanisms of marijuana
smoking causing AF, summarizing multifactorial scheme of
neurohormonal factors and flow effects as sympathetic system activation,
ischemia, impaired coronary microcirculation, increased pulmonary vein
ectopy, enhanced atrial electrical remodeling, and increased dispersion of
refractoriness [16]. From this we concluded that marijuana smoking
impact of patients with atrial fibrillation warrants further studying and
evaluation.

Our study showed that there is no increase in in-hospital mortality among
marijuana smokers when they present with atrial fibrillation. However,
most of the marijuana users were younger and with less co-morbidities.
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Another issue that the marijuana smoking status might be more prevalent
in the labeled nonsmokers’ group than reported, this is since not all
smokers would admit usage and marijuana urine testing is not routinely
conducted in clinical settings outside the scope of employment screening.

It’s not completely clear why the marijuana smoking group requires less

open-heart surgeries, possibly their young age, and their scarce co-
morbidities especially the lower rates of coronary artery disease (CAD)
incidence noted in the baseline characteristics. Same group was also
found to require lower cost of hospitalization that can be explained by
their less complexed admission compared to more older individuals who
require more aggressive therapies including procedures, surgeries, and
intensive care stay.

There are several recognized limitations of our study to be considered.
First, the NIS database does not capture variables related to atrial
fibrillation (e.g., CHADVAS score, chronicity, underlying structural
heart disease, atrial diameter, previous trails of cardioversion or ablation)
and marijuana smoking (e.g., chronicity, poly-substance use) or the
treatment provided to the patients. Second, the use of a registry database
to calculate the prevalence and the impact of marijuana smoking is well
known to be at risk of coding errors. Various studies have shown that
disparities in coding practice and documentation can significantly affect
the observed prevalence and outcome of any condition in the NIS
database. Finally, the outcome data are limited to in-hospital events and
long-term impact and outcomes could not be assessed. Despite these
recognized limitations, the NIS database is a valuable tool and has been
widely used and validated.

Conclusion:

Cannabinoid use was not associated with an increase in mortality among
patients admitted with atrial fibrillation. However, marijuana users were
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younger, had fewer comorbidities, and cardiac surgeries with associated
lower hospitalization costs. Admittedly, given the growing popularity of
these products, further large prospective studies are needed to investigate
the safety and evaluate different integral associations of cannabis use with
worse cardiac outcomes in atrial arrhythmias patients, particularly those
with atrial fibrillation.
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