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ABSTRACT: 

Objectives: To study changes in lipid profile in patients with rheumatoid arthritis (RA) 

and to evaluate the relation between lipid profile and disease severity of RA. 

Design: Cross-sectional study. 

Patients: Patients with rheumatoid arthritis (RA) according to 2010 ACR/EULAR 

classification criteria for RA (n = 150). 

Methods: Demographic data, arthritis history, medical and therapeutic history were 

evaluated. Disease activity was evaluated using DAS28 (ESR). Immunological 

investigations included RF, ESR, CRP, and anti-CCP. Lipid profile levels were measured.  

Results: Raised TG was found in 38 (25.3 %) of patients, raised TC was found in 69 (46 

%) of patients and decreased HDL-C was detected in 85 (56.7 %) of the patients.  
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INTRODUCTION: 

Rheumatoid arthritis (RA) is one of the most prevalent chronic inflammatory 

diseases. It primarily involves the joints, with extra-articular manifestations 
(1)

. RA is the 

most common inflammatory arthritis (2)
. Patients with RA have high mortality rate when 

compared to the general population, with cardiovascular disease (CVD) contributing up to 

50% of all deaths 
(3)

. The main determinants of cardiovascular risk in the general 

population are the concentrations of serum low density lipoprotein (LDL) and high density 

lipoprotein (HDL) cholesterol 
(4)

. 

In RA, high-grade inflammation and associated factors, such as increased 

levels of CRP and inflammatory cytokines, can influence commonly measured lipid 

levels, leading to their misinterpretation 
(5)

. Studies in patients with early RA 

demonstrate normal or mildly elevated total cholesterol (TC), LDL and triglycerides 

(TG), associated with decreased HDL levels 
(6, 7)

. By contrast, highly active RA is 

associated with decreased TC and LDL levels 
(6)

. 

The dynamic changes that occur in traditionally assessed lipid profiles during the 

course of RA are influenced by various factors. Quantitative and qualitative changes in 



lipid homeostasis mirror the action and counteraction of the inflammatory disease and the 

evoked metabolic alterations 
(8, 9)

. The aim of this study was to study changes in lipid 

profile in patients with RA and to evaluate the relation between lipid profile and disease 

severity of RA. 

PATIENTS AND METHODS: 

This study included 150 patients; diagnosed as having RA according to the 2010 

ACR/EULAR classification criteria for RA 
(10)

; attending Rheumatology clinics at Sohag 

University Hospitals. The study was approved by Ethical and Research committees at 

Faculty of Medicine, Sohag University. An informed written consent was obtained. 

Exclusion criteria:  

 Age less than 16 years. 

 Patients with other inflammatory diseases. 

 Patients with familial dyslipidemia or diseases known to cause dyslipidemia e.g. 

hypothyroidism, nephrotic syndrome. 

 Female patients on oral contraceptive pills and pregnant patients. 

Methods: Patients were evaluated as follow: 

I- Initial evaluation: 

Demographic data (age, sex, residency, occupation and smoking) were obtained 

from all participants. Arthritis history including age at onset, disease course and duration, 

and morning stiffness was recorded. Medical history (DM, hypertension, CVDs, 

respiratory, renal and hepatic diseases) was documented for all patients. Therapeutic 

history (NSAIDs, DMARDs, glucocorticoid use, cardiovascular drugs, and hypoglycemic 

drugs) was discussed with all patients. 

II- Joint examination and disease activity: 

Examination of 28 joints of the hands, wrists, elbows, shoulders, and knees was 

done with count of the swollen and tender joints to calculate DAS28. The disease activity 

was evaluated using DAS28 (ESR) according to the equation [DAS28 (ESR) = 0.56 × √ 

(TJC 28) + 0.28 √ (SJC 28) + 0.70 × ln (ESR) + 0.014 × GH (range, 0-9)]. High disease 

activity was considered as DAS28 > 5.1, moderate as DAS28 > 3.2- ≤5.1, and low disease 

activity in the range 2.6-3.2. DAS28 ≤ 2.6 indicated disease remission 
(11)

. 

III- Laboratory investigations:  

III.A) Immunological tests:  

1- Rheumatoid factor (RF): It was measured in patients' sera by rapid latex 

agglutination test using AVITEX RF kit (Omega diagnostics LTD, Scotland, United 

Kingdom). Positive results were considered at RF serum concentration above 8 IU/ml. 



2- Erythrocyte Sedimentation Rate (ESR): ESR was measured in the anticoagulated 

blood of the patients by Wintrobe’s method. The reference range of first hour ESR 

was 3-5 mm/hr (for females) and 7-12 mm/hr (for males). 

3- C-reactive protein (CRP): It was measured in patients' sera by rapid latex 

agglutination test using AVITEX CRP kit (Omega Diagnostics LTD, Scotland, United 

Kingdom). Positive results were considered at CRP serum concentration above 6 

mg/Litre. 

4- Anti-cyclic citrullinated peptides (Anti-CCP): was measured by a chemiluminescent 

microparticle immunoassay using ARCHITECT Anti-CCP Reagent Kit "1P65" (Axis-

Shield Diagnostics LTD, Dundee, United Kingdom). Values more than 5 IU/ml were 

considered positive. 

III.B) Lipid profile: Serum TC, HDL-C and TG were assessed by enzymatic colorimetric 

methods using commercially available kits on Cobas C311 analyzer (Roche Diagnostics 

GmbH, Germany). TC between 50 and 200 mg/dl, TG between 40 and 150 mg/dl, HDL-C 

more than 35 mg/dl and LDL-C less than 110 mg/dl were considered normal values. 

IV- Statistical analysis:  

Data were analyzed using Statistical Package for Social Sciences soft ware program 

(SPSS, version 24). Qualitative variables were recorded as frequencies and percentages 

and were compared by chi-square test. Quantitative variables were presented as means ± 

standard deviation (SD) for normally distributed data and median with interquartile range 

(IQR) for non-normally distributed data and were compared by independent t-test. 

Pearson's correlation test was used to study the correlation between DAS-28 and different 

parameters of lipid pofile. P value < 0.05 was considered statistically significant. 

RESULTS: 

The mean age ± SD of the patients was 45.01±11.05 years, with 126 (84%) of them 

were females, and 102 (68%) were from rural areas. Only 17 (11.3%) of the patients were 

smokers. The mean ± SD age at the disease onset of the study population was 35.66 ± 

10.60 years. The mean ± SD duration of the disease was 9.60±7.35 years. The course of the 

disease was progressive in all patients. Morning stiffness was recorded in 77 (51.3%) of 

the study population. 

History of hypertension was found in 28 (18.7%) of the study population and DM 

was documented in 19 (12.7%). History of CVDs was found in 4 (2.7%) of the study 

population; with history of ischemia in 3 patients and history of myocardial infarction in 

one patient. History of stroke was found in 1 patient (0.7%).  



History of use of NSAIDs was found in 146 (97.3%) of the study population. Use 

of steroids (prednisone/ prednisolone) was demonstrated in 61 (40.7%). Regarding 

DMARDs; most patients (61.3%) were using two drugs. Hydroxychloroquine was used by 

112 (74.7%), methotrexate by 106 (70.7%), leflunomide by 46 (30.7%), and sulfasalazine 

by 31 (20.7%) of the study population.  

The mean values of DAS28 and its different components are shown in table 1. 

Categories of disease activity in the study population according to DAS28 are 

demonstrated in table 2. 

Table 1: Mean values of DAS28 and its different components in the study population (n= 150). 

Parameter Mean ± SD 

Number of tender joints 5.53 ± 3.88 

Number of swollen joints 2.23 ± 2.58 

erythrocyte sedimentation rate 50.89 ± 27.03 

visual analogue scale (VAS 0-100) 51.05 ± 25.58 

DAS-28 4.90 ± 1.22 

Table 2: Categories of disease activity in the study population (n= 150) according to DAS28. 

Parameter Frequency (Percentage) 

RA in remission (DAS <2.6) 4 (2.7%) 

Low disease activity (DAS 2.6-3.2) 13 (8.7%) 

Moderate disease activity (DAS 3.2-5.1) 55 (36.7%) 

High disease activity (DAS >5.1) 78 (52%) 

The CRP was positive in 136 (90.7%) of the study population, with median value of 

12 mg/L (IQR: 8-25 mg/L). The RF was positive in 97 (64.7%) of the study population, 

with median value of 36 IU/ml (IQR: 8-128 IU/ml). The anti-CCP was positive in 99 

(66%) of the study population.  

The mean ± SD level of TG was 124.64 ± 39.55 mg/dl, TC was 193.02 ± 42.42 

mg/dl, and HDL-C was 46.7 ± 8.81 mg/dl. Raised TG was found in 38 (25.3 %), raised TC 

was found in 69 (46 %), and decreased HDL-C was detected in 85 (56.7 %) of the patients. 

Correlations between DAS28-ESR parameters and lipid profile are shown in table 3. There 

was significant positive correlation between DAS28 score and cholesterol; and negative 

correlation between DAS28 score and HDL. 

 

 

 

 

 

 



Table 3: Correlations between DAS28-ESR parameters and lipid pofile. 

* P value < 0.05 was significant. 

# r (Correlation coefficient). 

DISCUSSION: 

In the current study; most patients were females (84 %) with mean age 45.01 ± 

11.05 years and disease duration 9.60±7.35 years. More than half of patients (52 %) had 

severe disease activity according to DAS28. This may be explained by the setting from 

which they were recruited (a tertiary-level referral hospital) and no use of biological 

therapy in any of the patients. 

None of the rheumatoid patients in this study was treated for dyslipidemia. 

However; raised TG was found in 38 (25.3 %) of patients, raised TC was found in 69 (46 

%) of patients and decreased HDL-C was detected in 85 (56.7 %) of the patients. The 

increased levels of dyslipidemia in RA patients were previously reported 
(4, 12, 13)

. A recent 

study reported high prevalence of undiagnosed hypercholesterolemia in patients with RA 

(14)
. These findings demonstrate the importance of searching for dyslipidemias in 

rheumatoid patients in order to decrease CVD events and all-cause mortality. 

In this study; the most common lipid abnormality was decreased HDL. This is in 

accordance with previous reports 
(4, 12)

. This is in contrast to that, reported by Nisar et al. 

where the commonest reported abnormality was high cholesterol 
(15)

. 

In the current; there was positive correlation between cholesterol level and 

DAS28, and negative correlation between DAS28 and HDL-C levels. This was in 

accordance with previous studies demonstrating correlations between disease activity and 

dyslipidemias 
(16-18)

. This finding may reflect the role of inflammation in dyslipidemias in 

rheumatoid patients.  
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علاقتها بدرجة : التهاب المفاصل الرثيفى مرضى  صورة الدهون 

نشاط المرض. 

د/ أشزف أحود عبد  ،**حناى سيد هحود أبو سيد /، د**عصام هحود أبو الفضل /، د*على هحوود قاسن أ.د/

 / ابتسام خلف على**ط ***،اللطيف

جاهعت  -كليت الطب -الطب الطبيعى و الزوهاتيشم و التأهيل، ** قسن جاهعت سوهاج -كليت الطب -قسن الباطنت العاهت *

 جاهعت سوهاج -الطب كليت -قسن الأهزاض الجلديت و التناسليت و طب الذكورة، سوهاج

 هدف البحث:

 .التهاب المفاصل الرثيلدى المرضى المصابين ب دراسة التغيرات فى صورة الدهون -1

 .التهاب المفاصل الرثيدرجة نشاط وصورة الدهون  قييم العلاقة بينت -2

المرضى و طرق البحث: 

 سوهاج ياتعيادات أمراض الروماتيزم في مستشف ترددون علىالذين يمن ض يمر 150بحث ال اهذ ضم         

ذلك بعد موافقة لجنة أخلاقيات البحث العلمى بالكلية. تم أخذ تم و. التهاب المفاصل الرثيو المصابين ب ةيجامعال

 موافقة مبنية على المعرفة من جميع المشاركين فى البحث.

عدد المفاصل  –مدة التصلب الصباحى  –تم أخذ التاريخ المرضى من كل مريض )مدة المرض            

وجود أى أمراض خرى( و كذلك تم تحديد نشاط  –نوعية الأدوية التى يتناولها المريض  –الملتهبة و المتورمة 

 14-12. تم أخذ عينات الدم الوريدى بعد فترة صيام 22باستخدام درجة نشاط المرض  التهاب المفاصل الرثي

          لكوليسترول بالدم.الثلاثية و امعدلات الدهون  ساعة لتحديد

تم استبعاد المرضى الذين يعانون من أمراض روماتيزمية أخرى، الأورام الخبيثة، أمراض الكبد  

 .      و المرضى الحوامل و اللاتى يستعملن أقراص منع الحمل.المزمنة أو أمراض الكلى المزمنة 

نتائج البحث: الآتى:اشتملت نتائج البحث فى  

  ى يعانون من زيادة الدهون الثلاثيةلرث% من مرضى التهاب المفاصل ا 25.3وجد أن. 

  لرثى يعانون من زيادة الكوليسترول مع نقص الكوليسترول % من مرضى التهاب المفاصل ا 46وجد أن

 من المرضى. 56.5النافع فى 

  نسبة الكوليسترول الكلية و علاقة لرثى و التهاب المفاصل اوجدت علاقة ارتباطية ايجابية بين درجة نشاط

 سلبية مع نسبة الكوليسترول النافع.

 


