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There were reports suggested that female Rheumatoid
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Arthritis (RA) patients may have higher systematic
inflammatory factors than male, we therefore hypothesized
that there might be gender differences in disease
progression and cardiovascular diseases (CVD) risk in RA
patients.

Objectives:

To compare the relative risk of starting biologic agents
and composite CVD endpoints after receiving MTX-based
regimen between female and male RA patients.

Methods:

A retrospective cohort study was conducted using the
National Health Insurance Research Database in Taiwan,
including RA patients who had catastrophic illness status
and ever received MTX-based regimens from 2003-2009. The
first date patients received methotrexate (MTX) was defined
as the index date, and every patient was followed from the
index date till non-persistent, event occurred, death or
the end of the study (2010/12/31). Multiple Cox regression
models were constructed to compare the relative risk in
starting biologic agents between both genders, and female
patients were the control group. When comparing the
relative risk in composite CVD endpoints (MI, stroke, or
coronary re-vascularization), ever use of biologic agents
was further treated as a time-dependent variable in the Cox
model.

Results

From 2003-2009, there were 12,882 RA patients entered
our cohort, and 2,829 (22%) patients were male. As compared
with male patients, female patients were younger (52.1%13.6
vs. Dh.3+13.7 years), more prevalent in osteoporosis,
initial combination of hydroxyquologine (Hcq), and in lower
socioeconomic status. Results of multiple Cox regression
showed there was no gender difference in the risk of
starting biologic agents (adjusted HR, 0.97; 95%CI, 0.87-
1.09), however, male patients may have 2-fold higher risk
for composite CV endpoints (adjusted HR, 1.92; 95%CI, 1.44-
2.56).
Conclusions

We found that there were gender differences in the risk
of CVD in Taiwan RA patients under MTX-based therapy.

rheumatoid arthritis, biologic, cardiovascular events,
gender difference
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Abstract

Background:

There were reports suggested that female Rheumatoid Arthritis (RA) patients
may have higher systematic inflammatory factors than male, we therefore
hypothesized that there might be gender differences in disease progression and
cardiovascular diseases (CVD) risk in RA patients.

Objectives:

To compare the relative risk of starting biologic agents and composite CVD
endpoints after receiving MTX-based regimen between female and male RA
patients.

Methods:

A retrospective cohort study was conducted using the National Health Insurance
Research Database in Taiwan, including RA patients who had catastrophic illness
status and ever received MTX-based regimens from 2003-2009. The first date
patients received methotrexate (MTX) was defined as the index date, and every
patient was followed from the index date till non-persistent, event occurred, death or
the end of the study (2010/12/31). Multiple Cox regression models were constructed
to compare the relative risk in starting biologic agents between both genders, and
female patients were the control group. When comparing the relative risk in
composite CVD endpoints (M, stroke, or coronary re-vascularization), ever use of
biologic agents was further treated as a time-dependent variable in the Cox model.

Results

From 2003-2009, there were 12,882 RA patients entered our cohort, and 2,829
(22%) patients were male. As compared with male patients, female patients were
younger (52.1£13.6 vs. 55.3+13.7 years), more prevalent in osteoporosis, initial
combination of hydroxyquologine (Hcq), and in lower socioeconomic status. Results
of multiple Cox regression showed there was no gender difference in the risk of
starting biologic agents (adjusted HR, 0.97; 95%CIl, 0.87-1.09), however, male
patients may have 2-fold higher risk for composite CV endpoints (adjusted HR, 1.92;
95%Cl, 1.44-2.56).
Conclusions

We found that there were gender differences in the risk of CVD in Taiwan RA
patients under MTX-based therapy.



Introduction and literature reviews

Rheumatoid Arthritis (RA) is an autoimmune disease with high prevalence in
female. It was estimated that the prevalence of RA in female was about 4 times higher
than male worldwide, including Taiwan (1). It has also been found female RA
patients have poorer functional outcomes and higher disease activity and
inflammatory markers than male RA patients (2-6). However, there was no clinical
difference in most of radiological testing results between female and male RA patients
(3). Further, it was reported that male patients had better clinical response (eg,
DAS28-CRP, CDAI) after starting disease modifying anti-rheumatic drugs
(DMARD:s), especially the biological DMARDs (7-9) but also with higher rates for

biologic DMARD:s related serious infection (10).

It is still inconclusive in the mechanisms contribute to the gender differences in
the progression of RA symptoms and prognosis, but the effects of sex hormone were
found to have greater roles (4). First, the disease activity of female RA patients was
found to drop rigorously during pregnancy, but 90% of female patients experienced
relapse of symptoms after the delivery (11). Second, it was reported that female RA
patients who received oral contraceptives or hormone replacement therapy may had
significantly lower levels of inflammatory markers and disease activity (DAS28) (12)
(13). Possible explanations may be due to estrogen could inhibit the upstream cascade
of inflammation reactions and down regulations of immunoglobulins (14). However,
in in-vitro studies, estrogen was found to promote dehydroepiandrosterone (DHEA)

transform to pro-inflammatory markers in the synovial fluid of RA patients, which



further elevated the levels of IL-6 and IL-8 systematically (15) and finally had
deleterious effects on joint erosions. That is one of potential mechanism contributes to
poorer prognosis of RA symptoms. In 2011, results from a large Nordic observational
study supported the above in-vitro findings. They found as compared with male RA
patients, female RA patients had significantly poorer functional prognosis (Health

Assessment Questionnaire (HAQ)) and higher CRP levels (2).

Rheumatoid Arthritis (RA) patients have been found with 1.5-2 fold higher risks
for coronary artery disease, myocardial infarction and stroke than general population
(16, 17), and the systematic inflammation was found the main mechanism. The
intrinsic differences in gender my contribute one of pathway leading to differential
outcomes in female and RA patients. To date, most of related studies were in vitro
and there were lack of evaluation of clinical outcomes in the real-life settings. We
hypothesized that, due to the differences in sex hormone (estrogen) and inflammatory
markers between female and male, it is possible that the disease progression and long-
term outcomes were differential between both genders. The direction could be either
protective or worsening the symptoms in female patients as compared with male
patients. Further, the prevalence of cardiovascular disease (CVD) is lower in Asian
population than those in Western countries. It is therefore important to have domestic
information for gender differences in CVD outcomes in Taiwan.

The objective of current studies included: 1) To compare the gender differences
in the risk of starting biologic agents in Rheumatoid Arthritis Patients under non-
biologic disease modifying anti-rheumatic drugs Treatments. 2) To compare the
gender differences in the risk of composite CV events in Rheumatoid Arthritis

Patients under Pharmacological Treatments. Our results could be an valuable



information for clinical decision-making, that is, primary prevention of CVD in RA

patients.



Methods

Data source

Datasets were obtained from Taiwan's National Health Insurance Research
Database (NHIRD). Taiwan launched a single-payer National Health Insurance (NHI)
program in 1995, and by 2010, 99% of the population was enrolled. The NHIRD
comprises demographic data of enrollees, information on healthcare professionals and
medical facilities, and service records and expenditure claims from inpatient,
ambulatory care, and contracted pharmacies for reimbursement purposes (13). Large
computerized databases are provided to scientists in Taiwan for research purposes
before year 2015. This study’s protocol was reviewed and approved by the
Institutional Review Board of National Cheng Kung University Hospital, Tainan,

Taiwan.

Study population

This study was a retrospective cohort that included incident RA patients (ICD-9
code: 714, excluding 714.3) aged above 18 years and who were new users of
Methotrexate (MTX)-based regimen from 2003-2009. The first date patients received
MTX-based regimen was defined as the index date. The baseline period was defined
as the 1-year period before the index date. Patients were excluded if they had cancer,
HIV, (ICD 9t : 042,V08), psoriatic arthritis (ICD 9th: 696) or ankylosing spondylitis
(ICD 9t :720) during the baseline period. Finally, we restricted RA patients to those

ever received catastrophic illness card to increase the case validity of the cohort.To
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avoid severe financial hardship for families coping with major illnesses, the Taiwan
NHI specifies 31 categories of catastrophic illness (cancers, autoimmune diseases,
chronic renal failure were included) that are exempt from co-payment. The
application process of catastrophic illness certificate (CIC) is peer-reviewed. The
attending physician of a patient diagnosed as falling into one such category of
catastrophic illness under the Department of Health guidelines can submit related
information in application for a catastrophic illness certificate (CIC) (18). To obtain
the CIC for RA, patients must fulfill the 1987 ACR criteria to receive RA
certification. Patients in without CIC may be only partial fulfill the 1987 ACR criteria
and with milder RA severity. Every patient was followed from the index date till non-

persistent, event occurred, death or the end of the study (2010/12/31).

Exposure to study drugs

The main exposures in our study was the use of any DMARDs, including non-
biologic and biologic DMARDs in male and female RA patients. All prescription
record for DMARDs were retrieved from inpatient, outpatient and contracted
pharmacy claims by WHO ATC codes. We defined the MTX-based regimen as: any
single use of MTX or MTX combined with any other DMARDs in our study.
According to the reimbursement scheme of Taiwan Bureau of National Health
Insurance, biologic DMARDs were only reserved for those patients who failed of
MTX containing non-biologic DMARDs combination. Therefore, we further treated
the start of biologic DMARDs as a time-dependent covariate for adjustment potential

confounding.

In the primary analysis, we adopted an on-treatment scenario for exposures.



Namely, we allowed a 90-day treatment gaps between refills. The follow-up was
censored at treatment gap longer than 90 days or cessation of MTX, in addition to

study outcomes occurred, death or the end of study.

Outcomes and covariates

The primary study outcome (the short-term outcome) in our study was the start
of biologic DMARD:s in incident RA patients who newly started MTX-containing
non-biologic DMARDs regimens. As we previously described, adding of biologic
DMARDs was due to failure of non-biologic DMARDs, which could be served as a
surrogate for RA disease progression. The secondary outcome (the long-term) in our
study was the long-term composite cardiovascular events, including myocardial
infarction, unstable angina, heart failure, stroke (ischemic, hemorrhagic and transient
ischemic attack) and revascularization (CABG/PCI). Every outcome record was
retrieved from the inpatient claims plus corresponding diagnosis and/or procedure
codes (operational definition: table S1). We further extensively included patient
demographic information (age, gender, income levels), comorbid conditions (diabetes,
hypertension, hyperlipidemia, myocardial infarction, stroke, angina, upper
gastrointestinal disease, alzheimer dementia, parkinson, fractures, osteoporosis, liver
disease, chronic back pain, gout and falls) and co-medications (proton pump
inhibitors, H2-receptor antagonists, antithrombotic therapy, benzodiazepine, SSRI,
Beta blockers, ACEI, ARB, thiazide diuretics, loop diuretics, oral steroid,
anticonvulsant) that were correlated with CV diseases and included in the previous

study (See Supplemental table 1 for detailed variable list and codings) (19).

Statistical analysis



Due to the large sample size in our study, we used the standardized mean
difference (SMD) to test the differences in baseline covariates between topical and
oral non-selective NSAIDs treatment episodes. Difference larger than 0.1 SMD
represents clinical significant difference. Kaplan Meier method was used to plot
unadjusted survival curves for the short-term outcome. After we comparing the
baseline characteristics between male and female RA patients, no statistical
significant differences were found in most of included covariates. Therefore, we
chose multivariable Cox regression model to compare the risk differences in study

outcomes between male and female RA patients.

Series subgroup analyses were conducted to examine the robustness of our
primary analysis, including different age groups, ever use of hydroxychloroquine,
income levels, and with known heart failure risk factors (hypertension,

hyperlipidemia, diabetes or ischemic heart disease).



Results

Baseline Characteristics of female and male RA patients who newly started
methotrexate-based regimens

From year 2003-2009, there were 14,103 incident RA patients who newly
initiated MTX-based regimens. After excluding patients aged under 18 years
(N=383), patients had psoriatic arthritis (N=104), ankylosing spondylitis (N=305),
cancer and HIV (N=429), there were 10,053 female and 2,829 male patients entered
our cohort (Figure 1). There were no significant differences in most of comorbid
conditions and co-medications between two groups, except for female RA patients
were younger (mean age (SD): 52.1 (13.6) vs. 55.3 (13.7) years), more prevalent in
osteoporosis (12.7% vs. 6.3%) and initiated with hydroxychloroquine (57.2% vs.
51.8%) than male patients. The income levels were also generally lower in female RA

patients than male patients.

There were also no significant differences in the crude percentage of starting
biologic DMARD:s (the short-term outcome, 14.6% vs. 14.5%). However, female RA
patients had lower crude percentage for composite CV events (the long-term outcome,

1.3% vs. 2.9%) than male patients (Table 1).

Risk of short-term and long-term outcomes in multivariable Cox models
For the short-term outcome, the crude event rate was 5.73 per 100 person-year in
female RA patients and 5.85 per 100 person-year in male RA patients. Results of

multivariable Cox model showed no significant difference in the risk of starting
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biologic DMARDs (adjusted HR, 0.97, 95% CI, 0.87-1.09, Table 2) between two
groups. However, we found both the crude event rate and the risk were lower in
female RA patients than male RA patients with regard to the composite CV events

(female vs. male, crude event rate: 0.46 vs. 1.06 per 100 person-year; adjusted HR,

0.52; 95% CI, 0.39-0.70).

Consistent results were found in series subgroup analysis (Table 3), including
patients aged below 50 years, 50-65 years and >65 years; initial MTX-based
regimens contained hydroxychloroquine; income levels and with heart failure risk

factors.



Table 1. Baseline characteristics in female and male RA patients who started
Methotrexate-based regimens, year 2003-2009

Original cohort (N=12,882)

Female patients Male patients SMD*
(N=10,053) (N=2,829)
Age (SD) 52.1 (13.6) 55.3 (13.7) 0.2341
Co-morbid
conditions,%
Heart failure 2.1 2.4 0.0222
Hypertension 23.8 26.8 0.0695
Diabetes 10.4 12.5 0.0669
Hyperlipidemia 13.7 15.4 0.0485
Ischemic heart 1.7 10.5 0.0959
disease
Ischemic stroke 1.2 2.1 0.0718
TIA 0.9 1.3 0.0354
PVD 2.3 2.3 0.0017
Osteoarthritis 48.4 50.6 0.0435
Osteoporosis 12.7 6.3 0.2192
Chronic lung 125 155 0.0881
disease
Tuberculosis 0.8 1.8 0.0957
Infection 26.3 27.3 0.0208
Renal disease 1.9 3.0 0.0693
Liver disease 13.3 16.5 0.0907
Co-medications
NSAIDs 97.5 98.6 0.0760
ACEI/ARB 13.2 16.0 0.0802
Loop diuretics 12.9 15.2 0.0668
Statins 6.1 6.3 0.0087
Beta blockers 19.4 17.7 0.0444
Sulfasalazine 43.0 43.0 0.0001
Hydroxyquologine  57.2 51.8 0.1087
Leflunomide 14 1.3 0.0025
Azathioprine 1.0 0.7 0.0315
cyclosporine 0.8 1.2 0.0429
Baseline steroid 75.2 79.0 0.0919
Income 0.2579
Low 30.3 21.1
Medium 11.6 18.5
High 58.1 60.4
Crude event rate,%
Biologic agents 14.6 145 0.0007
CV events 1.3 2.9 0.1126

*SMD: Standardized Mean Difference, CV events: M, stroke, or coronary re-
vascularization
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Table 2. Results of multivariable Cox regression analysis of the gender
differences in short-term and long-term outcomes

No. of Followed Crude Adjusted HR P value
events person- Incidence (95%CI)
year rate (per 100
person-year)
Short-term
outcome:
Start of biologic
agents*
Male 411 7,028.8 5.85 Reference -
Female 1,463  25,545.8 5.73 0.97 (0.87- 0.6347
1.09)*
Long-term
outcome:
Composite CVD*
Male 83 7,851.6 1.06 Reference -
Female 132 28,840.8 0.46 0.52 (0.39- <0.0001
0.70)"

*Adjusted for all baseline characteristics in table 1.
+ Adjusted for all baseline characteristics in table 1, and a time-dependent variable of
biological agents use.
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Table 3. Subgroup analyses of short-term and long-term outcomes

Short-term outcome

Long-term outcome

HR (95%CI) P value HR (95%CI) P value
Primary analysis 0.97 (0.87-1.09)  0.6347 0.52 (0.39- <0.0001
0.70)
Age
<50 years 1.03 (0.85-1.26)  0.7402 1.03 (0.33- 0.9597
3.24)
50-65 years 0.91 (0.77-1.08)  0.2865 0.33 (0.20- <0.0001
0.54)
>=65 years 1.02 (0.77-1.31)  0.9082 0.67 (0.45- 0.0479
0.99)
Initial combination of
Hydroxychloroquine
YES 0.99 (0.987- 0.0026 0.41 (0.28- <0.0001
0.997) 0.60)
No 1.00 (0.99-1.00)  0.1365 0.72 (0.46- 0.1371
1.11)
Income level
Low 0.91(0.72-1.14) 0.4118 0.37 (0.23- <0.0001
0.58)
Medium 1.12 (0.83-1.50)  0.4545 0.52 (0.28- 0.0396
0.97)
High 0.97 (0.84-1.12)  0.0746 0.71 (0.44- 0.1639
1.15)
Known heart failure
risk factors*
Yes 0.95(0.80-1.13)  0.5722 0.69 (0.48- 0.0392
0.98)
No 1.00 (0.86-1.15)  0.9672 0.31 (0.18- <0.0001
0.52)

*Hypertension, hyperlipidemia, DM, ischemic heart disease
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2003-2009 : 14,103 RA patients
newly initiated MTX

Excluded 383 patients aged
below 18 years

13,720 patients

Excluded 104 patients had

psoriatic arthritis/ 305 patients Excluded 427 patients with

| cancer

with ankylosing spondylitis / 2
patients with HIV
12,882 patients
10,053 Female patients 2,829 Male patients

Figure 1. The inclusion flow chart for the study cohort
*MTX: methotrexate, HIV, human immunodeficiency virus
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Figure 2. The Kaplan-Meier analysis for the gender differences in the risk of starting biological agents.
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Discussion

In this retrospective cohort of Taiwanese RA patients who newly received non-
biologic DMARD treatments, we found there was no significant gender differences in
the short-term disease progression, in terms of starting of biologic DMARDs.
However, we found female RA patients had about 50% lower risk for long-term
clinical outcome (composite CV events) during the follow-up. Consistent results were

found in series subgroup analyses.

To our knowledge, our study was the first one to compare the gender differences
in the short-term and long-term outcomes in RA patients. RA is a female predominant
disease, and the role of estrogen in the immune and autoimmune system has been
extensively studied in vitro. Estrogen was found to influence the maturation of T cell
and B cell in the immune system, and could promote the expression of Th2 CD4* T
cell phenotype, which may upregulate the production of antibody by plasma cells
(20). Nevertheless, testosterone, the sex hormone for male, has also been shown to
involve in the systematic immune regulation and could be the key contribute to the
gender differences in RA outcomes. It was reported that testosterone was associated
with inhibition of inflammatory cytokines secretions, including tumor necrosis factor
alpha and interferon gamma from stimulated human peripheral leukocytes (21). In
epidemiological studies, lower level of testosterone levels was found in male RA
patients as compared with healthy men (22). In 2012, Jawahere et al compared the
gender differences in remission of RA using the Consortium of Rheumatology

Researchers of North America (CORRONA) cohort from year 2001-2010 (23).
15



Clinical Disease Activity Index (CDALI) less than 2.8 was defined as the clinical
remission of RA. They found male sex was associated with higher probability for
sustained remission in early RA (adjusted OR, 1.38; 95%CI, 1.07-1.38) but not in
established RA. In our study, all included patients were received the catastrophic
illness card in Taiwan. Each patients had to meet ACR 1987 criteria to get the
certificate which disease status equal to the clinical established RA. Although we did
not have disease activity score in our claims database, but adopted starting of biologic
agents as a surrogate for remission, similar results were found in our study. We found
there was no significant differences in starting biologic DMARDs between female and

male patients (adjusted HR, 0.97; 95% CI, 0.87-1.09).

We also found female patients had significantly lower risk for long-term
composite CV events. In general population, it is well-known that male patients had
significantly higher risk for CV outcomes. Multiple risk factors were proposed to be
related to higher risks in men. Despite the potential deleterious effects of estrogen on
inflammatory biomarkers in the joint and systematic of RA patients, our overall
findings were consistent with the results in general population. However, in our
subgroup analyses which stratified the cohort into less than 50 years, 50-65 years and
more than 65 years old, no gender differences in CVD risk were found in subgroup of
less than 50 years. Fifty years is usually a cut-off point for menopause in female
patients. It is possible that the lower risk for CV events observed in female patents
aged above 50 years was correlated with the decrease of estrogen in the systematic

due to menopause.

Our study was the first one to access the gender differences in clinical outcomes
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in RA patients. We used the non-sampled incident RA cohort, which had good ethnic
representative. Each included patients had to have a catastrophic illness card, so our
cohort had high case validity. We also adopted the on-treatment scenario for non-
biologic DMARDs treatments in both female and male RA patients, which could
eliminate the effects from drug and presented the unbiased association between
gender and clinical outcomes. However, the major limitations in our study were lack
of sex hormone levels in female and male RA patients, and also no data for clinical
disease activity for RA in our claims database. Finally, as the intrinsic limitations of
clams-based researches, the life-style behavior, physical activity, smoking and alcohol
intakes were unmeasured in our study. We included the income levels, geographic
regions and health resource utilizations (outpatient and inpatients visit times) as

summary surrogates for those important risk factors for CV events.

In conclusion, we found that the effects of sex hormone might not have
significant impacts on short-term clinical outcomes, in terms of disease progression or
starting of biologic agents in RA patients. Overall, female RA patients had lower risk
for composite CV events, but the risk differences were not significant in patients aged
below 50 years, which suggested that estrogen might still have an important role in
CV outcomes. Future studies or patient registries which prospectively collect the sex
hormone levels of female and male RA patients are needed to better understand the
mechanism of how estrogen and testosterone affect the clinical outcomes. Hormone
replacement therapy for both genders might also a worthy way to support the anti-

inflammatory therapy in RA patients.
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Appendix. Operational definitions (19)

Covariates ICD 9 ATC codes
Age
Gender
Income
Comorbid conditions
Diabetes 250.xx
Hypertension 401.xx,402.xx,416.0X
Hyperlipidemia 272.XX C10AA, C10AB, C10AD

Myocardial infarction

410.xx , 412.xXx

Stroke

433.X1, 434.x1, 435.x, 436,
437.1x, 437.9x

Angina

413.xx

CABG/PCI

NHI codes

Upper gastrointestinal
disease

531.xx, 532.xx, 533.xx, and 534.xx

Alzheimer dementia

290.xx, 294.xx, 330.xx, 331.xx

NO6DA

Parkinson

332.xx, 333.0x

NO4BA, NO4BD

Fractures

733.1x, 800.xx-829.xX

Osteoporosis

733.XX

MOSBA, HO5BA,
HO5AA02, GO3XCO01

Liver disease

570.xx, 571.xx, 573.xx, 070.xX,
303.xx, V11.3, 291.xx, 571.0x,
571.1x, 571.2%, 571.3%, 357.5X,
535.3x, 425.5%, 265.2x, E860.0x

Chronic back pain

720.xXX, 721.XX, 722.XX, 723.XX,
724 XX

Gout 274.XX MO04AA01 or MO4AAS51
Co-medications
Proton pump inhibitors A02BC
H2-receptor antagonists AQ02BA

Antithrombotic therapy

BO1ACO04, BO1ABO05,
B01ABO08, BO1ABOS,
B01AB10, BO1ACO7,
B0O1ACO05, BO1AC23,
B01AAO03 (consider
include BO1AB as a whole)

Benzodiazepine

NO3AE, NO5BA, NO5CD,
NO5CF

SSRI NO6AB

Beta blockers CO7AA, CO7TAB
ACEI C09A, C09B

ARB C09C, C09D
Thiazide diuretics CO03A

Loop diuretics CO3CA

Oral steroid HO02A,H02B
Anticonvulsant NO3A

DMARDs LO1BAO01,L04AX03,

AQ7ECO, PO1BAO2,
LO4AAL3, LO4AX01,
LO4ADO1, LO4ABO1,
LO4AB04
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Risk Factors of Trastuzumab Related Cardiotoxicity in Taiwanese Breast Cancer
Women

Hsu-Chih Chien?, Ching-Lan Cheng!?, Cheng-Han Lee?, Jane PF Bai* and Yea-Huei Kao Yang'?
Center, National Cheng Kung University, Tainan, Taiwan
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2 School of Pharmacy, College of Medicine, National Cheng Kung University, Tainan, Taiwan
3 Division of Cardiology, National Cheng Kung University Hospital, Tainan, Taiwan.
4 Office of Clinical Pharmacology, Office of Translational Sciences, Center for Drug Evaluation and Research, U.S. Food
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Background

Trastuzumab (TRA) has a major role in treatment women with HER2-overexpressed breast tumors
and but its use is associated with an increased risk of cardiotoxicity. Age and use of anthracycline
were 2 significant risk factors for TRA-related heart failure and/or cardiomyopathy (HF/CM) in
Western population. Few data are available regarding the risk factors of TRA related HF/CM in

Asian women.

Objectives
To identify risk factors of TRA related HF/CM within a year after TRA initiation among Taiwanese

women with breast cancer (BC).

Method

We identified TRA users from the entire Taiwan female BC cohort with the Registry for
Catastrophic lliness Patient Database between 2006 and 2012. We included women who survived
at least a year after TRA initiation. We estimated the risk factors of HF/CM (ICD9-CM-code: 402.x1,
402.x3, 404.x1, 404.x3, 425, 428, and 785.51) within a year after TRA initiation with a multivariate
logistic regression model. We included age at diagnosis, cardiovascular specific comorbidities and
related medication records a year prior TRA, surgery history, types of diagnostic imaging,
outpatient visit counts a year prior BC diagnosis, BC screening records 2-year prior BC diagnosis.
Radiotherapy (RT) and chemotherapy (CT), including anthracyclines, taxanes and
cyclophosphamide prior TRA initiation were also involved in the analytic model. All statistical

analyses were performed using SAS software 9.4.

Result

Among 6,407 TRA users, 132 (2.14%) women had HF/CM within a year after TRA initiation. In
multivariate model, compared with users under 45 years of age, 55 to 64 year-old women were
more likely to have HF/CM during treatment (OR: 2.15, 95% Cl: 1.14-4.04) and the risk further
increased in women older than 75 years of age (OR: 3.82, 95% Cl: 1.59-9.15). Other risk factors of
TRA HF/CM included diagnosed as hypertension (OR: 1.53, 95% Cl: 1.00-2.55) and arrhythmia (OR:



3.01, 95% ClI: 1.52-5.98) prior TRA initiation. RT and CT prior TRA did not impact significantly on
HF/CM risk.

Conclusion
Risk factors of HF/CM were different between Asian TRA users and women of Western

countries. Further studies are needed to explore such population discrepancies.
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