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Objective

To analyze the effect of hyperlipidemia on the risk of acute coronary syndrome (ACS) in patients with
rheumatoid arthritis (RA).

Methods

This is a retrospective cohort study from 171 hospitals in the Hospital Corporation of America database,
consisting of 1,942 individuals with RA who were retrospectively followed from the year 2020 to 2023. The
primary outcome was the incidence of ACS, which included ST elevation myocardial infarction, type 1 non-
ST elevation myocardial infarction, and unstable angina. The primary exposure was hyperlipidemia. Odds
ratios (ORs) were obtained to ascertain the relationship between ACS (ST elevation myocardial infarction,
non-ST elevation myocardial infarction type 1, and unstable angina) and hyperlipidemia (low-density
lipoprotein, or LDL > 100 mg/dL).

Results

A total of 31 patients had the primary outcome of ACS. In addition, 463 patients had the primary exposure of
elevated LDL (hyperlipidemia). The risk of physician-diagnosed ACS was significantly greater in participants
with RA who additionally had hyperlipidemia when compared to participants who had RA without
hyperlipidemia (OR: 3.88; 95% confidence interval (CI): 1.90-7.93, p < 0.01).

Conclusion

Hyperlipidemia is associated with an increased risk of ACS in patients with RA.

Categories: Cardiology, Internal Medicine, Rheumatology
Keywords: low density lipoprotein-cholesterol, non-st segment elevation myocardial infarction (nstemi),
retrospective cohort, rheumatoid arthritis, st elevation mi

Introduction

Acute coronary syndrome (ACS) is well known to be the leading cause of mortality for patients with
rheumatoid arthritis (RA) [1,2]. For this specific patient population, further studies showed a tendency to
have atypical presentations of ACS, along with a more severe course and relatively poorer outcomes. These
worse outcomes are, in part, due to systemic inflammation, which contributes to more severe plaque build-
up than the general population [3]. Furthermore, oral glucocorticoids or tumor necrosis factor-alpha (TNF-
alpha) inhibitors also increase the risk of cardiovascular disease, and thus, patients with RA are more likely
to be on these agents than the general population [4]. The underlying mechanism behind the association
between ACS and RA is complex and multifactorial, although systemic inflammation that is caused by RA,
with its respective sequelae, in addition to the traditional ACS risk factors, such as hyperlipidemia,
hypertension, smoking, and diabetes, are thought to be the drivers behind the phenomenon.

There is a complex interplay between RA and lipid metabolism. Factors such as systemic inflammation,
environmental factors, drug therapy, or other genetic factors cause changes in the lipid levels, as well as
alterations in lipid/lipoprotein structure and function [5]. We hypothesize that hyperlipidemia in RA
patients substantially increases the risk of ACS, even more than the general population with hyperlipidemia,
due to the synergistic effect of hyperlipidemia coupled with the underlying inflammatory burden. Thus,
controlling the systemic inflammation associated with RA, along with identification and management of
hyperlipidemia, is essential to prevent ACS in patients with RA [6].

The lipid paradox theory describes the finding that low circulating levels of low-density lipoprotein (LDL)
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are actually associated with an increased risk of cardiovascular disease in RA. The exact mechanism as to
how low levels of LDL increase the risk of cardiovascular disease remains unclear. One theory postulates that
inflammation in RA causes LDL to be oxidized, and this oxidized LDL resides in the vascular endothelium,
where it is not easily detectable on bloodwork. Thus, the cardiovascular burden that LDL plays is
underestimated in conventional blood tests. Another theory postulates that LDL is catabolized quickly in
inflammatory states such as RA. Thus, inflammation is the true culprit in increasing cardiovascular risk, and
low LDL is just a byproduct of a hyper-inflammatory state. The question of the exact mechanism of action of
the lipid paradox remains speculative. There have been far fewer robust studies examining the relationship
between elevated LDL and the risk of cardiovascular disease in patients with RA [7]. It is still yet to be
determined how the complex interplay between inflammation and lipid metabolism found in RA translates
to cardiovascular risk as it pertains to hyperlipidemia. We hope to examine if hyperlipidemia increases the
risk of cardiovascular disease in patients with RA.

Materials And Methods

A retrospective cohort study design was implemented to test for the association between hyperlipidemia
and ACS in patients with RA. A sample of 1,942 participants was retrospectively followed from the year 2020
to 2023. The exposure of interest, hyperlipidemia, was collected by the North Texas Hospital Corporation of
America database at the time of recruitment. The outcome of interest, ACS, which included ST elevation
myocardial infarction, non-ST elevation myocardial infarction type 1, and unstable angina, was obtained
from participant hospital inpatient records through the Hospital Corporation of America database. Bivariate
analysis was conducted on the resulting data, in which the outcome of interest was ACS, and the main
predictor was hyperlipidemia. Additional analyses were performed for sex, body mass index (BMI), smoking
status, and type II diabetes status to evaluate the effect of these variables on the main outcome of interest.
All participants recruited additionally had a diagnosis of hypertension to eliminate hypertension as a
confounder. The study size was calculated by using a predicted effect size of 2.0, with a significance level of
0.05% and desired power of 80%. The incidence of ACS in patients with RA was set at 7.4 per 1,000 person
years [3]. A sample size of 2,638 patients was required using these parameters to evaluate if hyperlipidemia
increased the risk of ACS in patients with RA.

Beginning in 2020, the Hospital Corporation of America enrolled approximately 1,942 participants between
the ages of 30 and 80 and collected deep information on biomarkers and phenotypic information of all
participants. Prospective participants completed an automated survey that asked about their lifestyle and
medical history. The health of the participants is tracked through linked electronic health records. By
October 2023, about 31 participants had been diagnosed with ACS. Observers were blinded when choosing
participants to reduce observation bias. A sample of 1,942 participants from the Hospital Corporation of
America were tested for hyperlipidemia through the use of biomarkers in the form of lipid panels. Data
included LDL, high-density lipoprotein (HDL), total cholesterol, and triglyceride levels. If a participant was
shown to have an LDL level over 100 mg/dL, then that participant was categorized as having hyperlipidemia.

The Hospital Corporation of America provided information on BMI, age at recruitment, sex, race, smoking
status, and comorbidities. Age of recruitment was defined as the difference between the year of recruitment
and the year of birth. BMI was calculated using the participant’s height and weight measured during the
initial recruitment visit. Sex was defined as either male or female. Race was defined as White participants,
Black participants, or other participants. Smoking status was defined as smoker or non-smoker. Finally,
comorbidities were assessed using the Eixhauser Comorbidity Index. Participants have been prospectively
followed since 2020 through the use of North Texas Hospital Corporation of America-linked medical records.
The primary outcomes of interest were diagnoses of ST elevation myocardial infarction, non-ST elevation
myocardial infarction type 1, and unstable angina. The data used in this study included the 10th Revision of
the International Statistical Classification of Diseases (ICD-10) codes. Only cases of ACS confirmed through
the use of electrocardiogram (EKG), troponin, and cardiac catheterization were included for analysis.

IBM SPSS Statistics for Windows, Version 24 (Released 2016; IBM Corp., Armonk, NY, USA) was used for data
management, and statistical analysis systems were used for statistical analysis. Descriptive data were
expressed as frequencies for categorical variables and mean * standard deviation for continuous variables.
Normal distribution for continuous variables was assessed. x? square testing for categorical variables and t-
testing for continuous variables were performed to determine significant differences (p < 0.05) between ACS
and control participants. Bivariate analysis was conducted, in which the outcome variables were ST
elevation myocardial infarction, non-ST elevation myocardial infarction type 1, and unstable angina, and
the main predictor was hyperlipidemia. All participants, once recruited, were analyzed regardless of missing
data or if they may have been lost to subsequent follow-up.

Results
Baseline characteristics

Of 1,942 participants, we identified 31 cases of ACS. Specifically, 80% of the participants were female. Two-
thirds were identified as White participants, while one-third identified as African American participants or
other groups. Information on race, BMI, medical history, etc., was obtained by medical professionals from
participants during their inpatient hospital stay. Additionally, 14% of the participants were smokers. About a
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quarter of the participants were diagnosed with hyperlipidemia (Table 7). The average LDL value for
participants without hyperlipidemia was 86 mg/dL. The average LDL for participants with hyperlipidemia
was 127 mg/dL. The incidence of ACS in patients without hyperlipidemia was 3.1 cases per 1,000 people per
year. The incidence of ACS in patients with hyperlipidemia was 12.2 cases per 1,000 people per year.

Characteristic No acute coronary syndrome Acute coronary syndrome
Age at recruitment, mean (SD), y 64 (13.5) 66 (11)
BMI, mean (SD), kg/m? 30 (7) 28 (6)
Gender

Female subjects 1,594 19
Male subjects 348 12
Race

White participants 1,282 25
African American participants 408 2
Other participants 252 4
Smoker 280 9
Non-smoker 1,580 22
Type Il diabetes 272 5
Nondiabetic 1,670 26
Hyperlipidemia 463 17

No hyperlipidemia 1,479 14

TABLE 1: Baseline characteristics of the study population

Bivariate analysis

Bivariate analysis was performed to test the association between hyperlipidemia and the risk of ACS in
patients with RA. After accounting for hypertension, hyperlipidemia was significantly associated with the
risk of ACS (odds ratio (OR): 3.88; 95% confidence interval (CI): 1.90-7.93, p < 0.01) when compared with
individuals with no hyperlipidemia (Figure 7). Additionally, hyperlipidemia was more significantly
associated with an increased risk of ACS in patients with RA when compared with other classical risk factors
associated with ACS (Figure 7). Other factors that increased the risk of ACS in patients with RA included
male sex (OR: 2.89; 95% CI: 1.39-6.01, p < 0.01) and smoking (OR: 2.31; 95% CI: 1.05-5.06, p = 0.037).
Although type II diabetes was shown to be related to an increased risk of ACS in patients with RA, this
association failed to reach significance (OR: 1.18; 95% CI: 0.45-3.10, p = 0.736) (Figure ).
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FIGURE 1: Forrest plot depicting relationship between acute coronary
syndrome and rick factors

QOdds ratios and 95% confidence intervals for hyperlipidemia, gender, smoking status, and type Il diabetes status,
relating to acute coronary syndrome within the study population.

To further examine the association of hyperlipidemia and ACS in patients with RA, a Chi-square analysis was
conducted. The Chi-square analysis for the association between hyperlipidemia and ACS in RA was
significant (Chi-square: 15, p < 0.01). The Chi-square analysis for the association between sex and ACS in RA
patients was also significant (Chi-square: 8.8, p < 0.01). The Chi-square analysis for the association between
type II diabetes and ACS failed to reach significance (Chi-square: 0.11, p < 0.74) (Table 2).

Characteristic Chi-square Significance Cramer’s V
Gender, male 8.8 0.003 0.07
Smoker vs. nonsmoker 4.2 0.042 0.05
Type Il diabetes 0.114 0.736 0.01
Hyperlipidemia 15.925 <0.001 0.09

TABLE 2: Chi-square analysis

Discussion

In this study, hyperlipidemia was significantly associated with the risk of ACS in patients with RA (Figure I).
It is worth noting that, in our study, we controlled for hypertension by including only participants who had a
previous diagnosis of hypertension from ICD-10 codes. This allowed us to control for hypertension as a
confounder, as hypertension is a well-known risk factor for the development of ACS. Potential hypotheses do
exist to attempt to explain the association between hyperlipidemia and the risk of ACS in patients with RA. A
compelling theory is that patients with RA have increased systemic and vascular inflammation [9,10].
Patients with RA are at increased risk of developing coronary plaques compared to patients without RA due
to increased vascular inflammation [11]. Hyperlipidemia and vascular inflammation are not only
independently associated with atherosclerosis, but are interconnected processes [12]. Previous studies have
demonstrated that hyperlipidemia and vascular inflammation have a synergistic effect in causing early
atherosclerosis [13]. This enhanced atherosclerosis and plaque formation in the coronary arteries leads to an
increased incidence of ACS. Our data agree with these hypotheses, as the association between
hyperlipidemia and ACS in patients with RA (OR: 3.88, p < 0.01) was much more pronounced than the
association between hyperlipidemia and ACS in subjects without RA (hazard ratio (HR): 1.53, p < 0.01) [14].
We postulate that appropriate treatment of hyperlipidemia in patients with RA will lead to reduced
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cardiovascular mortality and morbidity in this patient population.

Growing evidence suggests that there is a complex association between hyperlipidemia and cardiovascular
disease risk in RA patients [15]. For instance, in some studies, LDL and total cholesterol levels below a
certain range were associated with increased cardiovascular risk in patients with RA, a phenomenon often
referred to as the ‘Lipid Paradox’ [16]. Interestingly, new studies are demonstrating that RA patients with
elevated LDL may also be at increased risk of developing ACS as well [17]. A promising hypothesis has been
proposed that the risk of ACS and LDL levels shows a U-shaped relationship, where RA patients with low LDL
and high LDL levels are at elevated risk [17]. The underlying mechanism as to why this phenomenon occurs
remains speculative, and more robust studies will have to be performed to understand this phenomenon in
its entirety. Our findings slightly differ from previous studies in that the risk of ACS is higher than those
previously reported in the literature. These findings make a strong argument for frequent screening and
education for patients with RA. At present, there are no universal guidelines for the screening and
management of dyslipidemia in patients with RA. Previous studies have revealed that a large portion of
patients with RA do not get screened for hyperlipidemia [18,19]. Additionally, of those patients with RA who
met the criteria for treatment, only about half of those patients received said treatment [20]. This disparity,
in large part, is thought to exist due to a lack of physician awareness and a lack of guideline-directed care in
general [20]. Additionally, patients with RA present with atypical presentations when having episodes of
ACS [3]. This further causes misdiagnosis and mismanagement of hyperlipidemia in patients with RA.
Infrequent screening and treatment of hyperlipidemia in patients with hyperlipidemia leads to increased
morbidity and mortality. There is a lack of guidelines concerning the management of cardiovascular disease
in RA. We suggest screening for hyperlipidemia when the diagnosis of hyperlipidemia is established.
Furthermore, we suggest that, when calculating cardiovascular risk score, a modifier of 1.5 be added to the
calculated risk [21]. This modified RA risk score should dictate whether a patient should be started on statin
medication. With the accumulation of more data, we hope that further guidelines concerning the
management of hyperlipidemia in RA will be available for clinicians.

Confounders exist that could not be ruled out. Such confounders include a precise measurement of family
history, accounting for genetic variance for every participant, evaluating disease-modifying antirheumatic
medication, exact body composition, and assessing daily physical activity of every participant. Since data
were obtained from inpatient hospitals, we were unable to assess baseline RA disease activity. This created
another confounder that could not be accurately assessed due to the nature of our data. This study did not
conduct multivariate analysis, so not all confounders could be controlled for. Factors such as disease-
modifying antirheumatic drug (DMARD) use, steroid use, and RA disease activity levels are some of the
confounders that may affect the results of our data. The actual study size was smaller than the calculated
study size due to a lack of eligible participants in the database. Future large cohort studies will be needed to
control for said factors by using multiple regression analysis. Due to the inclusion criteria of this study
requiring hypertensive patients with RA, the results of this study cannot be generalized to RA patients
without hypertension. ACS was obtained during recruitment visits between 2020 and 2023. Therefore, it may
be possible that participants may have developed ACS since the end of the recruitment period. Additionally,
participants may have been lost to follow-up due to moving out of the state or using other hospital networks
for their care. All participants, once enrolled in the study, were analyzed to increase external validity.
However, it is possible that patients who were lost to follow-up, if analyzed, may have changed the outcome
of the data. As this is a retrospective study, a temporal relationship between exposure (hyperlipidemia) and
outcome (ACS) cannot be ascertained with absolute certainty. It is possible that ACS in patients with RA
leads to hyperlipidemia, although this seems less plausible. Additionally, in this study, causality cannot be
established. A prospective study in the future will need to be performed to determine if hyperlipidemia in
patients with RA causes ACS.

Conclusions

Heart disease remains a major problem in RA. The increased cardiovascular risk is not understood by most
clinicians, due in part to the complexity of the interplay between inflammation and lipid metabolism in RA.
Controlling for risk factors is an essential part of managing cardiovascular risk. Our study has shown that
hyperlipidemia is a major risk factor in contributing to ACS in patients with RA. We hope to use this data to
bring awareness to clinicians about the risk of ACS in patients with hyperlipidemia and RA. Future studies
will help guide screening and interventional guidelines. In the meantime, we suggest clinicians be vigilant in
screening for and treating hyperlipidemia in patients with RA.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Yousuf Sherwani, Shakir Al-Ezzi, Senthil Thambidorai

Acquisition, analysis, or interpretation of data: Yousuf Sherwani, Shakir Al-Ezzi, Senthil Thambidorai

2025 Sherwani et al. Cureus 17(3): e80430. DOI 10.7759/cureus.80430 50f 7


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

Part of SPRINGER NATURE

Drafting of the manuscript: Yousuf Sherwani, Shakir Al-Ezzi, Senthil Thambidorai

Critical review of the manuscript for important intellectual content: Yousuf Sherwani, Shakir Al-Ezzi,
Senthil Thambidorai

Supervision: Yousuf Sherwani, Senthil Thambidorai

Disclosures

Human subjects: Consent for treatment and open access publication was obtained or waived by all
participants in this study. Animal subjects: All authors have confirmed that this study did not involve
animal subjects or tissue. Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all
authors declare the following: Payment/services info: All authors have declared that no financial support
was received from any organization for the submitted work. Financial relationships: All authors have
declared that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All authors have
declared that there are no other relationships or activities that could appear to have influenced the
submitted work.

References

1.

10.

11.

12.

13.

14.

15.

16.

20.

England BR, Thiele GM, Anderson DR, Mikuls TR: Increased cardiovascular risk in rheumatoid arthritis:
mechanisms and implications. BMJ. 2018, 361:1036. 10.1136/bmj.k1036

Svensson P, Bergstrom M, Discacciati A, et al.: Is rheumatoid arthritis a risk factor for acute coronary
syndrome also among individuals at elevated risk, such as individuals presenting with acute chest pain?.
RMD Open. 2020, 6:1463. 10.1136/rmdopen-2020-001463

Mantel A, Holmgvist M, Jernberg T, Wallberg-Jonsson S, Askling J: Rheumatoid arthritis is associated with a
more severe presentation of acute coronary syndrome and worse short-term outcome. Eur Heart J. 2015,
36:3413-22. 10.1093/eurheartj/ehv461

Pujades-Rodriguez M, Morgan AW, Cubbon RM, Wu J: Dose-dependent oral glucocorticoid cardiovascular
risks in people with immune-mediated inflammatory diseases: a population-based cohort study. PLoS Med.
2020, 17:e1003432. 10.1371/journal.pmed.1003432

Toms TE, Symmons DP, Kitas GD: Dyslipidaemia in rheumatoid arthritis: the role of inflammation, drugs,
lifestyle and genetic factors. Curr Vasc Pharmacol. 2010, 8:301-26. 10.2174/157016110791112269

Ljung L, Askling J, Rantapdd-Dahlqvist S, Jacobsson L: The risk of acute coronary syndrome in rheumatoid
arthritis in relation to tumour necrosis factor inhibitors and the risk in the general population: a national
cohort study. Arthritis Res Ther. 2014, 16:R127. 10.1186/ar4584

Yan ], Yang S, Han L, et al.: Dyslipidemia in rheumatoid arthritis: the possible mechanisms . Front Immunol.
2023, 14:1254753. 10.3389/fimmu.2023.1254753

Holmgvist M, Ljung L, Askling J: Acute coronary syndrome in new-onset rheumatoid arthritis: a population-
based nationwide cohort study of time trends in risks and excess risks. Ann Rheum Dis. 2017, 76:1642-7.
10.1136/annrheumdis-2016-211066

Geraldino-Pardilla L, Zartoshti A, Bag Ozbek A, et al.: Arterial inflammation detected with 18-
fluorodeoxyglucose-positron emission tomography in rheumatoid arthritis. Arthritis Rheumatol. 2018,
70:30-9. 10.1002/art.40345

Agca R, Blanken AB, van Sijl AM, et al.: Arterial wall inflammation is increased in rheumatoid arthritis
compared with osteoarthritis, as a marker of early atherosclerosis. Rheumatology (Oxford). 2021, 60:3360-8.
10.1093/rheumatology/keaa789

Karpouzas GA, Malpeso J, Choi TY, Li D, Munoz S, Budoff MJ: Prevalence, extent and composition of
coronary plaque in patients with rheumatoid arthritis without symptoms or prior diagnosis of coronary
artery disease. Ann Rheum Dis. 2014, 73:1797-804. 10.1136/annrheumdis-2013-203617

Rodriguez-Garcia M, Alcaide P: Vascular inflammation and hyperlipidemia: the neutrophil within . JACC
Basic Transl Sci. 2021, 6:524-6. 10.1016/j.jacbts.2021.05.006

Lin PC, Chen CY, Wu C, Su TC: Synergistic effects of inflammation and atherogenic dyslipidemia on
subclinical carotid atherosclerosis assessed by ultrasound in patients with familial hypercholesterolemia
and their family members. Biomedicines. 2022, 10:367-72. 10.3390/biomedicines10020367

Hedayatnia M, Asadi Z, Zare-Feyzabadi R, et al.: Dyslipidemia and cardiovascular disease risk among the
MASHAD study population. Lipids Health Dis. 2020, 19:42. 10.1186/512944-020-01204-y

An7J, Alemao E, Reynolds K, et al.: ardiovascular outcomes associated with lowering low-density lipoprotein
cholesterol in rheumatoid arthritis and matched nonrheumatoid arthritis. ] Rheumatol. 2016, 43:1989-96.
10.3899/jrheum.160110

Myasoedova E, Crowson CS, Kremers HM, Roger VL, Fitz-Gibbon PD, Therneau TM, Gabriel SE: Lipid
paradox in rheumatoid arthritis: the impact of serum lipid measures and systemic inflammation on the risk
of cardiovascular disease. Ann Rheum Dis. 2011, 70:482-7. 10.1136/ard.2010.135871

Liao KP, Liu J, Lu B, Solomon DH, Kim SC: Association between lipid levels and major adverse
cardiovascular events in rheumatoid arthritis compared to non-rheumatoid arthritis patients. Arthritis
Rheumatol. 2015, 67:2004-10. 10.1002/art.39165

Jafri K, Taylor L, Nezamzadeh M, et al.: Management of hyperlipidemia among patients with rheumatoid
arthritis in the primary care setting. BMC Musculoskelet Disord. 2015, 16:237. 10.1186/s12891-015-0700-5
Bartels CM, Kind AJ, Everett C, Mell M, McBride P, Smith M: Low frequency of primary lipid screening
among medicare patients with rheumatoid arthritis. Arthritis Rheum. 2011, 63:1221-30. 10.1002/art.30239
Akkara Veetil BM, Myasoedova E, Matteson EL, Gabriel SE, Crowson CS: Use of lipid-lowering agents in
rheumatoid arthritis: a population-based cohort study. ] Rheumatol. 2013, 40:1082-8.

2025 Sherwani et al. Cureus 17(3): €80430. DOI 10.7759/cureus.80430

60f7


https://dx.doi.org/10.1136/bmj.k1036?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/bmj.k1036?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/rmdopen-2020-001463?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/rmdopen-2020-001463?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/eurheartj/ehv461?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/eurheartj/ehv461?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1371/journal.pmed.1003432?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1371/journal.pmed.1003432?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2174/157016110791112269?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2174/157016110791112269?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/ar4584?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/ar4584?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fimmu.2023.1254753?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fimmu.2023.1254753?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/annrheumdis-2016-211066?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/annrheumdis-2016-211066?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/art.40345?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/art.40345?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/rheumatology/keaa789?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/rheumatology/keaa789?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/annrheumdis-2013-203617?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/annrheumdis-2013-203617?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jacbts.2021.05.006?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jacbts.2021.05.006?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/biomedicines10020367?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/biomedicines10020367?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12944-020-01204-y?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12944-020-01204-y?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3899/jrheum.160110?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3899/jrheum.160110?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/ard.2010.135871?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/ard.2010.135871?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/art.39165?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/art.39165?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12891-015-0700-5?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12891-015-0700-5?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/art.30239?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/art.30239?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3899/jrheum.121302?utm_medium=email&utm_source=transaction

Cureus

Part of SPRINGER NATURE

10.3899/jrheum.121302
21.  Zegkos T, Kitas G, Dimitroulas T: Cardiovascular risk in rheumatoid arthritis: assessment, management and
next steps. Ther Adv Musculoskelet Dis. 2016, 8:86-101. 10.1177/1759720X 16643340

2025 Sherwani et al. Cureus 17(3): e80430. DOI 10.7759/cureus.80430 7of7


https://dx.doi.org/10.3899/jrheum.121302?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/1759720X16643340?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/1759720X16643340?utm_medium=email&utm_source=transaction

	Impact of Elevated Low-Density Lipoprotein and the Risk of Acute Coronary Syndrome in Rheumatoid Arthritis: A Retrospective Study
	Abstract
	Objective
	Methods
	Results
	Conclusion

	Introduction
	Materials And Methods
	Results
	Baseline characteristics
	TABLE 1: Baseline characteristics of the study population

	Bivariate analysis
	FIGURE 1: Forrest plot depicting relationship between acute coronary syndrome and rick factors
	TABLE 2: Chi-square analysis


	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


