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Abstract

Background: Patients with breast cancer may have an increase of a cardiac arrhythmia because of systemic inflammation induced by the cancer and
side effects of treatments. The most common arrhythmia that has been linked with opiate use is atrial fibrillation. Atrial fibrillation has been known
to have a high prevalence in the elderly population, and in correlation with congestive heart failure.

Objective: The purpose of this study was to establish the relationship between opiate use and incidence of having an arrhythmia in a patient with
breast cancer compared with the background population.

Methods: This is a retrospective study using the HCA Enterprise Data Warehouse for the years 2016 to 2018. HCA is a private corporation that
encompasses 185 hospitals and 119 freestanding surgery centers located in 21 states in the USA and the United Kingdom. The data was accumulated
for the study using the International Classification of Diseases, 9t" Revision, Clinical Modification (ICD-9-CM) codes.

Results: We identified a malignancy cohort of 90,097 female breast cancer patients without any history of documented arrhythmia before the
diagnosis of breast cancer between 2016-2018 by using the HCA data base in America. Compared with non-morphine users, patients who received
any morphine exhibited a 2.117-fold (95% CI=1.864, 2404) increase in developing an arrhythmia.

Conclusion: Our results indicate that there is an association of developing an arrhythmia with opiate use, in particular morphine. More studies are
required to affirm this study before any conclusion can be drawn. Complications from arrhythmias should be monitored closed to prevent mortality.

Trial registration: This trial is not a prospective study. It is a retrospective study, retrospectively registered.
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Introduction

Cancer patients are often administered morphine for pain
alleviation; therefore, understanding the relationship between
morphine use and arrhythmia incidence is important. We want
to evaluate the potential for morphine-related arrhythmia, by
comparing the incidence of arrhythmia in female patients with
breast cancer treated with and without morphine .The most common
arrhythmia that has been linked with opiate use is atrial fibrillation.
Atrial fibrillation has been known to have a high prevalence in the
elderly population, and also in correlation with congestive heart
failure [1-3]. There has not been established data on the relevance
to estrogen receptor and opiate use causing arrhythmia. There have
been a very few number of trials associating opiate use inducing

arrhythmias in female breast cancer patients. Our study contributes
to the literature showing supporting evidence that opiate use, in
particular morphine leads to an increase in an arrhythmia.

Materials and Methods
Study population and design

This is a retrospective study using the HCA Enterprise Data
Warehouse for the years 2016-2018. HCA is a private corporation
that encompasses 185 hospitals and 119 free-standing surgery
centers located in 21 states in the USA and the United Kingdom.
The data was accumulated for the study using the International
Classification of Diseases, 9" Revision, Clinical Modification (ICD-
9-CM) codes.
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Table 1: Demographics and relationship to opiate use.

Inclusion criteria

All adult (age > 40 years) patients hospitalized in 2016 without
a known arrhythmia were identified. Using the ICD-9-CM code,
individuals with breast cancer were identified and categorized. Female
patients with breast cancer were subsequently identified (see Appendix
for ICD-9-CM codes). Demographic characteristics were extracted,
as well as comorbidities according to the Elixhauser comorbidity
measure.

Outcomes

The primary outcome of our study was incidence of having
arrhythmia in hospitalized patients with breast cancer with and
without a concomitant use of opiates.

Variable Arrhythmia=No % Arrhythmia=Yes % P Value
Total 90097 1183
Age <0.0001
40-49 12737 14.14 45 3.8
50-64 36383 40.38 286 24.18
65-80 40977 45.48 852 72.02
Mean (SD) 62.16 10.32(SD) 68.68 8.58(SD) <0.0001
Comorbidity <0.0001
Hypertension 14897 16.53 528 44.63 <0.0001
Hyperlipidemia 4928 5.47 334 28.23 <0.0001
Hypothyroidism 3141 3.49 176 14.88 <0.0001
Diabetes type Il 6767 7.51 238 20.12 <0.0001
Valvular heart disease 2 0.00 1 0.08 <0.0001
Heart failure 935 1.04 120 10.14 <0.0001
Estrogen positive 10343 11.48 149 12.6 0.2322
Estrogen negative 1758 1.95 24 2.03 0.8482
Anemia 675 0.75 19 1.61 0.0007
Tobacco 237 0.26 3 0.25 0.9497
Acute ischemic heart disease 66 0.07 8 0.68 <0.0001
COPD 2304 2.56 120 10.14 <0.0001
Alcohol abuse 95 0.11 3 0.25 0.1221
Menopause 9 0.01 0 0 0.7310
Opiates
Morphine 16148 17.92 348 29.42 <0.0001
Buprenorphine 10 0.01 1 0.08 0.0223
Oxycdone 2479 2.75 38 3.21 0.3364
Methadone 101 0.11 0.17 0.5621
Tramdol 0 0 0 0
Table 2: Patient characteristics. Statistical analysis
Variable o Atr'ial o At|:ia| P value Descriptive statistics were used to summarize patient characteristics
fibrillation=No | fibrillation=Yes and comorbidities. Bivariate comparisons of patient characteristics,
Race comorbidities, and outcomes between patients with breast cancer
White 63088 937 <0.0001 and opiate use were conducted using two-sided Chi Square and
Asian 2071 13 <0.0001 Independent T tests. Statistical significance was evaluated using
African-American 11138 117 <0.0001 a=0.05. To further explore associations between arrhythmia and study
Hispanic 9309 88 <0.0001 outcomes, hyperthyroidism cases were propen.siFy score—match.ed. to
controls based on sex, age, race, and comorbidity status. Statistical
Other 4491 28 <0.0001

analyses were conducted using Statistical (version 13, Dell Inc.,) and R
(version 3.6.1, The R Foundation for Statistical Computing) software.

Results

Our final dataset included 90,097 patients with breast cancer,
1183 of them had an arrhythmia, with the highest risk associated
with morphine use. Table 1 further demonstrates the breakdown of
breast cancer with type in patients with and without arrhythmias.
However, no significant difference in the distribution of race between
individuals with and without atrial fibrillation was observed. There
was a difference in the opiates that were used. Morphine use showed a
statistical significance with p<0.0001 in regard to causing arrhythmia.
There was no statistical significance in regards to a patient being
estrogen receptor positive or negative. Patients who had any acute
ischemic heart disease, heart failure, or even valvular disease showed
statistical significance in regards with having an arrhythmia. These
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findings were consistent for propensity score matched atrial fibrillation
cases and controls (Table 2).

Discussion

Breast cancer is one of the most common types of cancer and the
third leading cause of cancer death in women [4]. From our knowledge,
there have not been many studies correlating the use of opiates leading
to an increase in arrhythmias in breast cancer. Cancer patients are
often given morphine for relief of their pain and understanding any
relationship between opiate uses is crucial. Approximately 30-50% of
cancer patients have severe pain, and morphine remains the opiate of
choice for pain alleviation [5].

Opioids are a drug class with pain relieving properties. They are
well used in patients who have cancer. One of the most common side
effects of opioids is their influence on the electrical activity of the heart
the most common cardiac side effect of opioids is the prolongation of
the QT interval, supra-ventricular arrhythmias, bradycardia, cardiac
block and atrial fibrillation. Commonly used agents in cancer pain
are methadone, tramadol, oxycodone, morphine, buprenorphine.
Methadone is known to cause a greater risk of arrhythmias compared
to tramadol and oxycodone which have intermediate risk. Morphine
and buprenorphine are the two opiates that are low risk drugs known
to cause arrhythmia [6].

One of the most common associated arrhythmias linked to breast
cancer is atrial fibrillation. Atrial fibrillation is an arrhythmia that
causes cardiac dysfunction by disorganized electrical signals causing
unsynchronized contractility [7]. The reported associations between
breast cancer and arrhythmia are not well understood. Advancing age
is one risk factor. Obesity has been another reported factor. Cancer
has been commonly associated with systemic inflammation. There is a
recent hypothesis of genetics playing a role to explain the relationship
between arrhythmia and cancer. Tumor suppressor genes protect
cells from malignant transformation. Recent studies have shown
that two tumor suppressor genes, Zinc finger homeobox protein-3
and esophageal cancer related gene-4 are related to the development
of atrial fibrillation [8]. Opium, a mixture of several opioids like
morphine and codeine, is associated with AF as well, according to
a few other studies. There has been one other famous study linking
the relation with arrhythmia, specifically atrial fibrillation, which was
done in Taiwan associated with morphine use [9]. This study showed
that there was a correlation with incidence of arrhythmia, especially
atrial fibrillation with opiate use.

Limitations

Our study has several limitations. The HCA database does not have
a primary admission diagnosis. The patient could have been admitted
for another complaint and not the diagnosis of breast cancer; the
breast cancer could be a previous diagnosis. Secondly, we were not able
to identify patients who were newly diagnosed with atrial fibrillation,
or any other arrhythmia based on the electrocardiogram during the
current admission as a part of their initial presentation with symptoms
of breast cancer. Hence, these patients may not be a part of the data set.

Conclusion

We identified a malignancy cohort of 90,097 female breast cancer
patients without any history of documented arrhythmia before the
diagnosis of breast cancer between 2016-2018 by using the HCA data
base in America. Compared with non morphine users, patients who
received any morphine exhibited a 2.117-fold (95% CI=1.864, 2404)
increase in developing an arrhythmia. Our results indicate that there

is an association of developing an arrhythmia with opiate use, in
particular morphine. More studies are required to affirm this study
before any conclusion can be drawn. Complications from arrhythmias
should be monitored closed to prevent mortality.
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