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ABSTRACT

التهاب  مرضى  في  الدهون  نسبه  ارتفاع  انتشار  تقييم  الأهداف: 
المفاصل الروماتويدي والتحقق من علاقته بنشاط المرض.

التهاب  مرضى  على  المستقبلية  الدراسة  هذه  أجريت  الطريقة: 
عبدالعزيز  مستشفىالملك  في  سنوات   3 لمدة  الروماتويدي  المفاصل 
 2011 يناير  الفترة ما بين  السعودية خلال  العربية  المملكة  الجامعي، 
م وديسمبر 2013م .حللت عينات الدهون للمرضى بعد 12 ساعة 

صيام. ثم حددت العلاقة بين الدهون ونشاط المرض .

الروماتويدي  المفاصل  التهاب  180مريض  الدراسة  النتائج: شملت 
)متوسط ​​العمر  12.19±40.49   عاماً(. أظهرت النتائج أن ارتفاع 
معدل انتشار ارتفاع معدل الكولسترول)%55.1( و معدل LDL في 
)%51.2(. كشفت عن وجود علاقة ذات قوة إحصائية بين ارتفاع 
الكوليسترول و ارتفاع نسبه ال  CRP (p=0.002). وعلاوة على 
الكلي ونشاط  الكولسترول  إيجابية بين  ذلك، لاحظنا وجود علاقة 
المرض، كما تم قياسها باستخدام 28 عاماً المشتركة مرض آخر نقاط 

.)r=0.23, p=0.036(المؤشر

الخاتمة: ارتفاع الكولسترول هو أمر شائع بين مرضى التهاب المفاصل 
النتائج الحاجة  الروماتويدي مع جود علاقة وثيقة مع CRP. تؤكد 
لزيادة الوعي بين العاملين في المجال الصحي لفحص الدهون خاصة 

عند نشاط المرض.

Objectives: To determine the prevalence of hyperlipidemia 
in patients from Saudi Arabia with rheumatoid arthritis 
(RA), and to investigate its relationship with C-reactive 
protein level and disease activity.

Methods: A cross-sectional 3-year study was conducted 
on RA patients at King Abdulaziz University Hospital, 
Saudi Arabia between January 2011 and December 
2013. Lipid profiles were determined following 12-hour 
overnight fasting, and the association of lipid profiles 
with C-reactive protein (CRP) levels and disease activity 
was determined. 

Results: This study involved a total of 180 RA patients 
(mean age: 40.49±12.19 years). These  subjects displayed a 
high prevalence of elevated total cholesterol (55.1%), and 
low-density lipoprotein cholesterol (51.2%). Notably, we 
detected a significant association between increased total 
cholesterol and high CRP levels (p=0.002). Moreover, 
we observed a positive correlation between total 
cholesterol and disease activity, as measured using the 
28-Joint Disease Activity Score index (r=0.23, p=0.036).

Conclusions: Hyperlipidemia is common among RA 
patients and is significantly associated with CRP levels 
and disease activity. Our findings emphasize the need to 
raise awareness among healthcare professionals regarding 
the development of hyperlipidemia when RA is active.
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Rheumatoid arthritis (RA) is a chronic inflammatory 
disorder that typically affects middle-aged 

individuals. The estimated prevalence of RA in Saudi 
Arabia is 2.2 per thousand people; it is more common 
in women, and incidence increases with age.1 If left 
untreated, RA is associated with high morbidity and 
mortality, which specifically results from cardiovascular 
disease (CVD).2,3 In order to reduce the CVD-related 
mortality rate in RA patients, the European League 
Against Rheumatism (EULAR) has recommended 
annual risk assessment, management of identified risk 
factors, and aggressive suppression of inflammation.4-6 

In this regard, it has been demonstrated that treating 
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RA with disease-modifying anti-rheumatic drugs 
(DMARDs) can effectively reduce CVD-related 
mortality.4,7 Cardiovascular disease is not only linked 
to traditional risk factors as hyperlipidemia, but also to 
nontraditional risk factors including chronic systemic 
inflammation. Notably, changes in lipid profiles have 
been established as traditional cardiovascular (CV) risk 
factors, but also as non-traditional that is directly linked 
to active inflammation (namely, disease activity).8-11 In 
fact, studies on CVD in RA patients have indicated 
that chronic systemic inflammation can enhance the 
development of atherosclerosis and hyperlipidemia.12,13 

In this regard, the prevalence of hyperlipidemia in 
RA patients is known to vary between 20-45%.14,15 
Hyperlipidemia  in RA patients in Saudi Arabia has 
not been thoroughly investigated to date. Therefore, 
the objective of the present study was to estimate the 
prevalence of hyperlipidemia in RA patients in Saudi 
Arabia, and to identify possible associated  risk  factors, 
including inflammatory markers. 

Methods. Patients and study design. This cross-
sectional study was performed in a tertiary care setting at 
a teaching center in the Western region of Saudi Arabia 
between January 2011 to December 2013. The research 
was approved by the local biomedical ethics committee 
(Faculty of Medicine, King Abdulaziz University 
[KAU], Jeddah, Saudi Arabia), and informed consent 
was obtained from all subjects prior to their consecutive 
enrollment. The study was conducted in accordance 
with the Declaration of Helsinki.

The sample size was calculated based on the 
hypothesis that the prevalence of the case happening 
between 20-40% in a population of 271 RA patients 
with a maximum margin of error of 5% within 95% 
confidence interval. It was calculated using MedCalc 
statistical software, available at www.medcalc.com.  
Initially it comprised 160 patients. The size was 
increased by 15%  to a total of 180 patients, to account 
for non-respondents.

Rheumatoid arthritis was assessed based on the 2010 
American College of Rheumatology (ACR)/European 
League Against Rheumatism (EULAR) classification.16 

Patients with the following characteristics were excluded: 
diabetes mellitus, hypertension, post-menopausal, 
body mass index (BMI) >30 (namely, obesity), 
hypothyroidism, chronic steroid use, patients with 

extra-articular manifestation, active/severe infection, 
or hyperlipidemia treated with a lipid lowering 
therapy.  Hyperlipidemia was defined based on the 
Expert Panel Third Report Classification on Detection, 
Evaluation, and Treatment of High Blood Cholesterol 
in Adults (Adult Treatment Panel-ATPIII),15 which 
recommends the following respective cut-offs for high 
total cholesterol (TC), triglycerides (TG), high-density 
lipoprotein (HDL), and low-density lipoprotein 
(LDL): ≥240 mg/dL, ≥200 mg/dL, ≥60 mg/dL, and 
≥160 mg/dL.

The following patient data was collected and 
recorded by the physician upon follow-up: age, gender, 
nationality, disease duration (years), and current 
medication use (DMARDs and biologics). Also, the 
following laboratory data was collected following 
12-hour overnight fasting: TC, TG, HDL, and LDL 
levels (all mmol/L). In addition, immunoglobulin M 
(IgM) rheumatoid factor (RF), and C-reactive protein 
(CRP) levels were measured. Furthermore, disease 
activity in RA patients was measured using the 28-Joint 
Disease Activity Score index (DAS28) based on CRP 
levels.16

Statistical analysis. Statistics were used to summarize 
frequency distributions and simple descriptive values. 
Continuous data are presented as means with standard 
deviations (SD), whereas categorical variables are shown 
as percentages. Independent t-tests were used to assess 
mean significant differences, and the chi-square test was 
employed to evaluate relationships between categorical 
variables. In addition, 2-tailed Pearson’s correlation was 
used to investigate the relationship between TC levels 
and DAS28–CRP. All data analyses were performed 
using IBM SPSS Statistics for Windows version 20, 
(IBM Corp., Armonk, New York, USA). P-values <0.05 
were considered to be statistically significant. 

Results. Patient characteristics. Characteristics of 
the study population are summarized in Tables 1 & 2. 
A total of 180 patients were included. Among these 
patients, most were female, and over half of the subjects 
were Saudi. The mean age of the cohort was 40.49 ± 
12.19 years, and the mean RA disease duration was 
5.51 ± 5.78 years. Approximately two-thirds of the 
population was RF positive, and over 75% of the patients 
displayed high CRP values. In addition, a significant 
proportion of patients were treated with DMARDs in 
our cohort, whereas only a quarter of the subjects were 
given biologic therapies. Finally, over half of these RA 
patients were found to present with elevated TC.

Hyperlipidemia in RA patients. We analyzed the 
relationship between high TC and various co-variables 
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Discussion. We conducted a cross-sectional study 
to examine hyperlipidemia in patients with RA in Saudi 
Arabia. There is a scarcity of previous investigation into 
the relationship between hyperlipidemia and RA in a 
cohort from Saudi Arabia. Our findings indicate that a 
large proportion of RA patients displayed high TC and 
LDL, which were significantly associated with elevated 
CRP levels and disease activity.

Prevalence of hyperlipidemia in RA patients. 
According to cutoff values recommended by the 
National Cholesterol Education Program (NCEP) 
guidelines,17 our findings indicate that hyperlipidemia 
is highly prevalent in patients with RA in Saudi Arabia. 
Indeed, our observed prevalence was slightly higher 
than that reported in a UK study (42%),14 and much 
greater than reports in the USA (18%),15 and France 
(24%).12 Furthermore, we found that the mean TC 
serum level in our RA cohort was comparable to that 
previously described for patients in the absence of lipid-
lowering medications.19 Considering our findings in the 
context of a report by Al-Kaabba et al,20 which used 
the same cutoff values employed in the current study in 
order to establish a hyperlipidemia rate of 20-40% in 
the general Saudi Arabian population, it seems that our 
observed rate of 55% may indicate that hyperlipidemia 
is becoming a more prevalent health problem in Saudi 
Arabia, and perhaps particularly for RA patients.20

Effect of hyperlipidemia in RA patients. To date, 
data regarding TC and LDL levels in RA patients have 
been conflicting, with reports indicating increased,21 

decreased,22 or similar6,23 levels compared with 
controls. Despite the TC changes that may occur in 
RA patients, it is known that treating hyperlipidemia 
in these individuals can decrease CV events and 
all-cause mortality (adjusted hazard ratios: 0.45 [95% 
confidence intervals [CI]: 0.20-0.98] and 0.43 [95% 
CI: 0.20–0.92]).24 In addition, it has been reported 
that untreated hyperlipidemia can increase the risk of 
abnormal liver function tests secondary to methotrexate 
therapy.25 Furthermore, hyperlipidemia might 
accelerate radiological progression in RA patients. In 
this regard, Park et al26 recently demonstrated that the 
risk of radiographic progression was 5.6-fold higher in 
RA patients displaying plasma LDL cholesterol and TG 
levels within the third tertile. 

Regarding HDL-cholesterol, it has been reported 
that patients with active RA consistently demonstrate 
reduced levels.27 Nevertheless, in the present study, only 
12.1% of patients with hyperlipidemia were observed 
to have low HDL. Moreover, HDL levels were not 

Table 1 - Baseline patient characteristics among 180 RA patients.

Demographics n (%)
Age of patients, years (mean±SD) 40.49 ± 12.19
Disease duration, years (mean±SD) 5.51 ± 5.78
Gender

Male 26 (14.4)
Female 154 (85.6)

Nationality 
Saudi 111 (61.7)
Non-Saudi 69 (38.3)

C-reactive protein
High 138 (76.7)
Low 42 (23.3)

Rheumatoid factor
Positive 117 (65.0)
Negative 63 (35.0)

Anti-CCP
Positive 103 (57.2)
Negative 77 (42.8)

Medication  
 DMARDs 

Antimalarial 99 (55.0)
Methotrexate 145 (80.6)

Biologics 45 (25.0)
Lipid profile

High TC 99 (55.0)
High TG 25 (13.9)
Low HDL 37 (20.6)
High LDL 91 (50.6)
RA - rheumatoid arthritis, TC - total cholesterol, TG - triglyceride, 

HDL - high-density lipoprotein, LDL - low density lipoprotein, 
DMARD - disease-modifying anti-rheumatic drug, 

anti-CCP - anti-cyclic citrullinated peptide

in our study population. Based on independent 
t-tests, we found that TC was significantly associated 
with TG (p=0.005), low HDL (p=0.034), and high 
LDL (p=0.001). In addition, chi-square tests revealed 
that high TC was significantly associated with high 
TG (p=0.029) and high LDL (p<0.001), whereas the 
relationship between high TC and low HDL was not 
significant (p=0.077). 

Furthermore, we examined whether lipid levels 
correlated with RA activity in our cohort. Indeed, 
we found that high TC and LDL were significantly 
associated with elevated CRP (p=0.002). Strikingly, 
81.2% of the patients with high TC and LDL 
also displayed elevated CRP levels (Figure 1). In 
addition, we found a statistically significant positive 
correlation between DAS28 and TC levels (r=0.23, 
p=0.036), indicating that the TC levels increased with 
higher disease activity in our patients. There was a 
significant negative correlation between TC levels and 
Anti-CCP level (r -0.32, p=0.41). No other significant 
relationships were observed between hyperlipidemia 
and the characteristics of our study population as well 
no significant correlation between HDL, LDL, TG  
with DAS28  or between TC and RF levels. 
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Table 2 - Comparison of baseline characteristics according to hyperlipidemia in 180 RA patients.

Variables Total patients With 
hyperlipidemia

(n=99)

Without 
hyperlipidemia

(n=81)

P-value

Age of patients, years (mean±SD) 40.49 ± 12.19 39.95 ± 11.19 40.64 ± 13.15 0.713
Disease duration, years (mean±SD) 5.51 ± 5.78 5.54 ± 6.18 5.08 ± 4.20 0.302
Gender 0.29

Male 26 (14.4) 17 (17.2) 9 (11.1)
Female 154 (85.6) 82 (82.8) 72 (88.9)

Nationality 0.45
Saudi 111 (61.7) 64 (64.6) 47 (58.0)
Non-Saudi 69 (38.3) 35 (35.4) 34 (42.0)

CRP, mg/L (mean±SD) 15.19 ± 38.23 19.68 ± 54.33 12.17 ± 20.44 0.3*
High (%) 138 (76.7) 81 (81.8) 57 (70.4) 0.15
Low (%) 42 (23.3) 18 (18.2) 24 (29.6)

Rheumatoid factor (mean±SD) 213.87±57 189.67±39 0.77*
Positive (%) 117 (65.0) 56 (56.6) 61 (75.3) 0.33†

Negative (%) 63 (35.0) 43 (43.4) 20 (24.7)
Anti-CCP Mean+SD 150 ± 206 103.26±153 236.61±259 0.047*

Positive (%) 103  (57.2) 51 (52.2) 51 (63.3) 0.35†

Negative (%) 77  (42.8) 47 (47.8) 29 (36.7)
Medication (DMARDs)

DMARDs
Antimalarial 99 (55.0) 57 (57.6) 42 (51.9) 0.45†

Methotrexate 145 (80.6) 87 (87.9) 58 (71.6) 0.23†

Biologics 45 (25.0) 27 (27.3) 18 (22.2) 0.7†

  Adalimumab 23 (12.7) 14  (14.1) 9 (11.1) 0.95†

Etanercept 5   (2.7) 3    (3.0) 2   (2.5) 0.33†

Infliximab 1   (0.5) 0 1   (1.2) 0.63†

Rituximab 7   (3.8) 1    (1.0) 6   (7.4) 0.01†

Tocilizumab 6   (3.3) 5    (5.0) 1   (1.2) 0.001†

Lipid profile
High TG 25 (13.9) 19 (19.2) 6   (7.4) 0.029†

Low HDL 37 (20.6) 12 (12.1) 25 (30.9) 0.007†

High LDL 91 (50.6) 68 (68.7) 13 (16.0)      <0.001†

RA - rheumatoid arthritis,  CRP - C-reactive protein, TG - triglyceride, HDL - high-density lipoprotein, LDL - low 
density lipoprotein, DMARD - disease-modifying anti-rheumatic drug,  anti-CCP - anti-cyclic citrullinated peptide, 

*P-value detected using independent t-test, †Chi-square test, hyperlipidemia defined high total cholesterol ≥240 mg/dL

found to be associated with disease activity. We did 
not detect any association between hyperlipidemia 
and RF or anti-CCP levels that have been previously 
demonstrated.10,11 this could be explained by several 
factors including: sample size (despite it was calculated), 
hetrogenicity of the studied group, polyautoimmunity, 
familial autoimmunity, and smoking.

Association of hyperlipidemia with CRP levels and 
disease activity. There have been limited reports on the 
association of lipid levels with disease activity in RA 
patients. While some investigations have demonstrated 
a relationship between lipid profiles and disease activity, 
others have not.7 However, most studies considering 
CRP levels have indicated an association of lipid levels 
with CRP.26 Nevertheless, it is important to note that 
CRP levels do not always correlate with disease activity. 

In fact, a recent US registry study,28 which included 
more than 9,000 RA patients, observed discordance 
between clinical disease activity indexes and acute 
phase reactants, such as CRP. That being said, emerging 
evidence also suggests that the chronic inflammatory 
state that exists in RA patients can contribute to 
CV morbidity.7,29,30 Thus, our observed relationship 
between hyperlipidemia and CRP levels might explain 
the increased CVD risk in RA patients, which could 
stem from the role of inflammatory factors in driving 
the development of atherosclerosis.29 Our correlation 
analysis suggested that TC levels increased with higher 
disease activity and elevated CRP, a finding that has 
been previously documented in other populations.7,24,30 

Therefore, identifying high CRP levels and DAS28 
through monitoring may indicate a need for evaluation 
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of hyperlipidemia risk in RA patients. Future clinical 
studies assessing the efficacy of using CRP levels and 
DAS28 to identify hyperlipidemia in a large cohort of 
RA patients are warranted and could lead to improved 
patient care. Furthermore, investigations are needed to 
assess how diverse treatments might impact accelerated 
atherosclerosis in rheumatic diseases.33

Traditional  and non-traditional risk factors for CV 
diseases in RA patients. CVD carries  high frequency in 
RA patients due to either  traditional (i.e., dyslipidemia, 
abnormal BMI, male) and Novel non-traditional risk 
factors (which are divided into genetic factors , RA 
related factors including, familial autoimmunity, RF 
positivity, Anti-CCP, chronic proinflammatory state, 
high disease activity, duration of the disease more than 
10 years, extraarticular manifestation, steroids treatment 
and finally other variable).34  Solomon et al,35  showed 
that the relative risk (RR) of Myocardial infarction  in 
women with rheumatoid arthritis compared with those 
without was 2.0 (95% confidence interval [CI], 1.23 to 
3.29), and the longer the disease duration defined >10 
years the higher the risk,  RR= 3.10 (95% CI, 1.64 to 
5.87). In our study we tried to exclude risk factors other 
than disease activity and chronic inflammation.

Possible role of dyslipidemia in new assessment tools for 
cardiovascular risk in RA. The notion that RA represents 
an indication for lipid testing has recently gained 
momentum. Indeed, the American Heart Association 

and the Canadian Cardiovascular Society Guidelines 
for prevention of CVD have listed RA as a major risk 
factor for which lipid testing is recommended.36,37 In 
addition, the EULAR recommendation on estimating 
the CVD risk in RA patients have been published but 
not validated and it includes lipid testing . However, 
optimal intervals and therapeutic goals related to 
such testing in RA patients remain to be determined. 
While it is well known that RA is associated with a 
2-fold increase in CVD compared to control patients, 
to the best of our knowledge, the risk of CVD in RA 
patients with hyperlipidemia has not been defined [37]. 
In addition, neither the Framingham Risk Score nor  
the Reynold’s Score were designed to estimate risk in 
RA patients. Thus, a large-scale study is warranted to 
analyze CVD risk over time in our population of RA 
patients with hyperlipidemia.

Study limitations. This study presented several 
limitations. Indeed, the size of our cohort may not 
have been sufficient for drawing definitive conclusions 
regarding hyperlipidemia in RA patients. Thus, 
although our findings were shown to be statistically 
significant, studies in a larger Saudi population may be 
needed to confirm these results. Multivariate analysis 
of the data may also add weight to the results. Also, 
the fact that this study was conducted at a single center 
in Saudi Arabia may have introduced bias. Moreover, 
we have not included a comparison of RA and non-RA 
patients in the present study. It would also be interesting 
to investigate the variation in DAS28, CRP, and lipids 
over time.

In conclusion, hyperlipidemia is common in RA 
patients in Saudi Arabia. Our findings emphasize the 
need to raise awareness among healthcare professionals 
regarding the development of hyperlipidemia in 
RA patients. Screening for hyperlipidemia may be 
particularly important in patients with active RA or 
persistently high inflammatory markers to prevent 
CVD-related morbidity and mortality.
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