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                                                                                  Abstract 

 

 

Rheumatoid arthritis (RA) is associated with an excess mortality from cardiovascular disease 

(CVD) and this may be related to changes in lipid profile.  

Cardiovascular features in RA are common, including: pericarditis, myocarditis, cardiac 

amyloidosis, coronary vasculitis, arrhythmia, valve diseases and most importantly congestive 

heart failure and ischemic heart disease (IHD). 

The last two have been associated with an increased morbidity and mortality in RA patients 

compared with the general population due to an accelerated atherogenesis process that cannot be 

fully explained by the classic atherosclerosis risk factors. The presence of chronic inflammation 

and a possible genetic component are important contributing agents.  

The increased prevalence of CVD among RA patients is probably due to an increase in both the 

traditional risk factors for atherosclerosis and the presence of chronic inflammation. Traditional 

risk factor for CVD including atherogenic dyslipidemia that involved elevation of plasma 

cholesterol, triglycerides or a low/high density lipoproteins that usually result from excessive 

dietary intake of saturated fat and cholesterol.  

Dyslipidemias are disorders of lipoprotein metabolism, including lipoprotein overproduction and 

deficiency. They may manifest as one or more of the following: elevated total cholesterol, low-

density lipoprotein (LDL), and triglyceride levels or as decreased high-density lipoprotein (HDL) 

level. Dyslipidemia is closely associated with atherosclerosis and is a major causal factor in the 

development of ischemic diseases. Ischemic cardiovascular and cerebrovascular events are 

leading causes of morbidity and mortality. 

At Rheumatology Clinic Al-Hawari Hospital and Rheumatology Clinic 7th October Hospital, 

Benghazi-Libya , during period from January 2014  to June 2014, A prospective cross sectional 

study of 100 patients diagnosed as rheumatoid arthritis (RA) according to Eular/ACR criteria. 

Patients with diabetes , hypertension and history of familial hyperlipidemia were excluded in this 

study. Total cholesterol (TC), triglyceride (TG), high density lipoprotein (HDL), low density 

lipoprotein (LDL), very low density lipoprotein (VLDL) were measured.  Nearly 58% of cases 

were female with age range ( 21-85years ) and mean (47.87 ± SD 14.82), most of cases 

exceeding 1year in disease duration, whereas 13% of patients have disease duration less than 6 

months. Approximately 51% of our patients exhibited active mode of rheumatoid arthritis. We 

noticed in present study that the majority of our patients were treated with methotrexate whereas 

the anti-TNF was the minor treatment in all patients. 
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Most frequent dyslipidemia was noticed in VLDL, the majority of the patients had at least one 

lipid out of range. There was only 4 patients had no dyslipidemia, while the 96% of the patients 

had at least one dyslipidemia. Hence, the majority had three lipoproteins  and showed 

dyslipidemia (28%). There was a significant relation between duration of disease and the 

increase in the dyslipidemia i.e. the long duration of disease showed a high dyslipidemia level. In 

active patients the dyslipidemia was highly significant compared to the inactive patients. 

Dyslipidemia was slightly higher in females than males but this increase was non-significant. 

Dyslipidemia was highly significant in old age patients than the young age. Methotrexate as a 

common therapy used for rheumatoid arthritis showed a significant increase in dyslipidemia 

compared with other medications used in this study. 
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1- Literature Review  

 

 

Rheumatoid arthritis (RA) is an immune-mediated chronic inflammatory disease. Despite being 

characterized by inflammation of the synovial membrane and progressive destruction of the 

articular cartilage and bone, RA is a systemic disease often associated with other extra-articular 

manifestations, with a significant impact on mortality and morbidity [Gabriel,2003]. 

A better control of disease activity in the last decades due to the availability of more effective 

drugs has resulted in a lower frequency of extra-articular manifestations of RA, as well as better 

outcomes in many patients. 

Many different tissues and organs can be involved in RA patients in addition to the characteristic 

peripheral polyarthritis. 

1.1. General Presentations of RA: Several general symptoms can represent a major problem 

during the course of RA, many of them also being present before its diagnosis. Weight loss, 

fever, prolonged early morning stiffness, fatigue, generalized muscle weakness, low mood, and 

depression are often responsible for a significant loss in the quality of life of patients. Fatigue is 

reported in 40–80% of RA patients as their most disabling symptom [ Balsamo,2014]. 

As a result of the inflammatory process, RA patients frequently developed normo-chromic 

normocytic anemia [Wilson,2004].  

Other manifestations associated with chronic inflammation include injury of exocrine glands 

with the development of a secondary Sjögren’s syndrome (SS), sarcopaenia, and osteoporosis. 

Rheumatoid nodules (RNs) are the most frequent skin manifestation. They occur in about 30% of 

RA patients, mostly in RF-positive subjects, and are usually located subcutaneously on pressure 

areas, including the olecranon process and proximal ulna, finger joints, sacral prominences, 

occiput, and Achilles tendon. Usually painless, they have a variable consistency from a soft, 

mobile to a hard, rubbery mass attached firmly to the periosteum. Histologically they are 

characterized by a central necrotic area rimmed by a corona of palisading fibroblasts that is 

surrounded by a zone of tissue affected by perivascular cellular infiltration enriched with 

lymphocytes, plasma cells, and histiocytes [Ziff, 1990]. 

Regression of nodules may occur during treatment with disease modifying anti-rheumatic drugs 

(DMARD). Paradoxically, in 8–11% of methotrexate treated RA patients, accelerated 
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rheumatoid nodules can occur, with nodules usually located in the fingers or in the 

metacarpophalangeal and proximal interphalangeal joints. The condition regresses when 

methotrexate is reduced or withdrawn and if hydroxy chloroquine or sulphasalazine treatment is 

started. Etanercept has also been related with the development of this type of nodules [Cunnane, 2002] 

no effective treatment is available. 

1.2. Ocular Presentations: Ocular involvement occurs in 27% of RA patients [Zlatanovic, 2010] . 

Keratoconjunctivitis sicca (KCS), the most frequent and usually benign ophthalmologic 

manifestation, occurs in at least 10% of patients together with xerostomia, usually as a part of a 

secondary SS. Symptoms such as burning or a foreign body sensation can be warning signs. The 

diagnosis is supported by a positive Schirmer test and a reduced tear break-up time. On the other 

hand, a reduced salivary flow rate can confirm xerostomia. Some patients develop scleritis, 

episcleritis, peripheral ulcerative keratitis, or vasculitis involving retinal vessels. A clinical 

suspicion of such disorders in a patient with RA should lead to immediate referral to an 

ophthalmologist. Episcleritis, inflammation of the layer superficial to the sclera, usually 

correlates with the activity of RA. It presents in <1% of patients with RA and is generally a self-

limiting condition. Symptoms are usually limited to focal redness and irritation of the eye 

without altering visual acuity.  

Scleritis is a more aggressive process, characterized by an intensely painful inflammation of the 

sclera itself. It is seen in patients with vasculitis and long-standing arthritis. There are three types 

of anterior scleritis: diffuse, nodular, and necrotizing. The latter is also referred to as 

scleromalacia perforans, the most severe type. It is a degenerative thinning of the sclera that 

occurs in RF-positive female patients. It has been attributed to a vasculitis process with 

deposition of immune complexes. This condition is often painless and can evolve to scleral 

perforation when it goes untreated [Smith, 2007]. 

1.3. Pulmonary Presentations: Pulmonary involvement in RA is frequent, although not 

always clinically recognized, and includes RNs, pleural effusion (PE), interstitial lung disease 

(ILD), small airway disease, and pulmonary vasculitis. It is responsible for 10-20% of overall 

mortality [Bongartz, 2010; Young, 2007] and can occur before the development of joint symptoms. 

[ Gizinski,2009; Chen,2013] Parenchymal pulmonary nodules (PNs) are usually asymptomatic, but may 

activate and cause PEs; they also increase the risk of infections and pneumothorax. They are 
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usually found in RF-positive patients with nodules elsewhere. Sometimes differentiation with 

neoplasms and infections can be difficult. 

PE, usually an exudate with mixed cell counts and high protein concentration, is common but 

frequently asymptomatic; autopsy studies reported pleural involvement in 50% of cases, with 

only 10%clinically detected [Mielants, 2009]. 

ILD is the most important pulmonary manifestation of RA, being the commonest pulmonary 

cause of death and a significant contributor to morbidity[Kelly, 2007; Sihvonen, 2004]. 

The most frequent histopathological patterns of ILD in RA are usual interstitial pneumonia (UIP) 

and non-specific interstitial pneumonia (NSIP) (44–56% and 33–44%, respectively),[ Lee, 2005] 

followed by mixed disease (0–12%).Other forms, such as obliterative bronchiolitis, are rare but 

associated with a high mortality [Devouassoux, 2009].  Although it tends to occur more often in RF 

positive male patients with long-standing nodular disease,[Anaya, 1995]studies in new onset RA have 

found lung abnormalities in a high percentage of patients.[Youssef, 2012; Wilsher, 2012] Clinical 

presentation and course are similar to that of idiopathic pulmonary fibrosis, but the response to 

immune suppressants is usually better.  

Diagnosis is based on clinical presentation, blood gases, pulmonary function tests, and high 

resolution computed tomography (HRCT).[ Lake, 2014] As abnormalities, can be detected by HRCT 

in about 50% of RA patients, but only 10% have clinically significant symptoms,[Lioté, 2008] 

diagnosis should be supported not only on clinical signs and symptoms, but also in abnormal 

pulmonary function tests and either a compatible HRCT or lung biopsy. Physiological 

abnormalities include a reduction in lung volume, a low diffusing capacity for carbon monoxide 

(which is the measure best associated with the extent of disease in ILDs and a poorer prognosis 

in RA-ILD27), and oxygen desaturation during a 6-minutes’ walk test. 

1.4. Neurological Presentations: On the contrary, neurological involvement in RA is rare, 

present in only 1% of patients. Disorders of the central nervous system (CNS) include cervical 

myelopathy, vasculitis, RNs located within the CNS, or meningitis. Stroke also occurs with 

increased frequency.[ Avi  ٌ a, 2008] CNS vasculitis is extremely rare. 

The diagnosis is supported by magnetic resonance imaging (MRI), alone or with magnetic 

resonance angiography (MRA), showing the segmental vascular stenosis characteristic of 

vasculitis  [Caballol, 2010] Peripheral neuropathy is usually manifested 
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as sensorimotor neuropathy or mononeuritis multiplex. The underlying mechanism is small 

vessel vasculitis of the vasa vasorum of the nerves with ischemic neuropathy and demyelination 

as part of the rheumatoid vasculitis (RV) syndrome. 

1.5. Renal Presentations: RA and kidney disease (KD) often coincide. There are several 

potential causes of nephropathy such as drug-related renal disease, secondary renal amyloidosis, 

and various types of glomerulonephritis (GN). Mesangial proliferative GN is the most frequent 

histological lesion followed by membranous GN  [Nakano,1998; Helin,1995] The latter usually being 

related to gold or D-penicillamine, with both therapies not currently in use. Other infrequent 

causes of KD can be interstitial nephritis, minimal change glomerulopathy, IgA nephritis, focal 

proliferative GN, or rapidly progressive GN due to microscopic polyangitis [Palomar, 2005]. 

Secondary (reactive AA) amyloidosis can be seen in long-standing disease and poor response to 

therapy, and markedly influences these patients’ outcomes  [Lachmann, 2007]. 

Felty’s Syndrome (FS) is an uncommon Ex RA, occurring in <1% of RA patients. It is defined as 

a combination of RA with neutropenia and splenomegaly, and occurs mostly among women 

around the age of 60 with a long history of severe articular disease, RF positive in association 

with antibodies to cyclic citrullinated peptides, and who have the HLA-DR4*0401 antigen 

[Campion, 1990]. Almost 75% of patients with FS will present cutaneous nodules. Other features that 

are usually present include lymphadenopathy, hepatopathy, vasculitis, leg ulcers, and skin 

pigmentation. Its poor prognosis is due to a higher incidence of severe infection related to 

neutropenia that normally accompanies it, whose cause lies in both decreased granulopoiesis and 

increased peripheral destruction of granulocytes  [Breedveld,1987]. 

It is important to exclude hematopoietic malignancy when making the diagnosis of FS. The 

clinical significance of FS resides in the fact that often inactive joint disease distracts the 

clinician’s attention from the severe extra-articular disease and neutropenia, causing recurrent, 

sometimes fatal infections. Furthermore, FS has been associated with an increased risk of 

malignant lymphoproliferative disease compared to other patients with RA. This highlights the 

importance of careful evaluation of these cases. 

1.6. Cardiovascular presentations (CV): Cardiovascular features in RA are common, [Sarzi, 

2010] including: pericarditis, myocarditis, cardiac amyloidosis, coronary vasculitis (CoV), 

arrhythmia, valve diseases and most importantly congestive heart failure [Nicola, 2005] and ischemic 

heart disease (IHD). 
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The last two have been associated with an increased morbidity and mortality in RA patients 

compared with the general population due to an accelerated atherogenesis process that cannot be 

fully explained by the classic atherosclerosis risk factors  [ Del Rincon, 2001; Dessein, 2005] .The presence 

of chronic inflammation and a possible genetic component are important contributing agents  

[Gonzalez, 2007; Rodriguez, 2011].  

Within the classical cardiac manifestations, pericarditis is the most common. Both, 

Echocardiography and autopsy studies reveal evidence of pericardial inflammation in 50% of 

patients, although symptoms are relatively uncommon occurring in about 1–4% of patients. It 

usually occurs in RF-positive nodular RA, Conversely, symptomatic myocarditis, endocarditis, 

and CoV rarely occur, and are almost exclusively demonstrated by autopsy  [Voskuyl, 2006]. 

Several investigators reported an excess of cardiovascular morbidity and mortality among RA 

patients. In active RA, the majority of cardiovascular deaths result from accelerated 

atherosclerosis [Gabriel, 2003; Goodson, 2002; Van Doornum, 2002]. Risk factors for atherosclerotic events and 

cardiovascular disease include male sex, old age, elevated plasma total cholesterol (TC) and low 

density lipoprotein cholesterol (LDL-C), decreased high-density lipoprotein cholesterol (HDL-

C), high blood pressure, smoking and diabetes mellitus [Castelli,1986; Cui, 2001]. Approximately 50% of 

atherosclerotic coronary artery disease (CAD) in the community occurs in the absence of 

traditional risk factors [Ross,1993]. 

The increased prevalence of CVD among RA patients is probably due to an increase in both the 

traditional risk factors for atherosclerosis and the presence of chronic inflammation [Satter, 

2003].Traditional risk factor for CVD including atherogenic dyslipidemia that involved elevation 

of plasma cholesterol, triglycerides or a low/high density lipoprotein that usually results from 

excessive dietary intake of saturated fat and cholesterol [ HY et al, 2007]. 

Active systemic inflammation has multiple effects which accelerate atherosclerosis these include 

changes to the endothelium by C-reactive protein (CRP) and cytokines. Induction of secondary 

dyslipidemia, altered glucose metabolism and creation of a hypercoagulable state due to platelet 

activation and increased production of clotting factors also play a role [Vanleuven et al, 2008]. The 

importance of inflammation in the development of atherosclerosis is supported by the association 

of cardiovascular death with elevated levels of CRP in patients with inflammatory polyarthritis  

[Goodson et al, 2005]. 
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1.7. Lipid Profile: 

In general, the lipid profile includes :- cholesterol, triglycerides, high-density lipoprotein (HDL), 

very low-density lipoprotein (VLDL), low-density lipoprotein (LDL) and various risk 

classifications for coronary heart disease (CHD), cholesterol to HDL ratio, and LDL to HDL 

ratio. 

1.7.1. Cholesterol: Total cholesterol is used to measure lipid status and metabolic disorders. 

Cholesterol is necessary for life, but is also associated with atherosclerosis. It is used to make 

hormones, vitamin D, and cell membranes. About two-thirds of the body’s cholesterol is made 

by the liver and one-third obtained through the diet. Increased cholesterol is found in high fat 

diets, primary hypercholesterolemia, the nephritic syndrome, hypothyroidism, primary biliary 

cirrhosis and in some cases of diabetes. Low levels have been found in malnutrition, 

malabsorption, severe liver disease, polycythemia Vera, etc.  

The method to Measure total cholesterol is by spectrophotometry. Normal values are based on 

age. The "normal or reference ranges" has been lowered in recent years to combat the rapid 

increase in heart disease. In people under 19 years of age, the normal value is less than170 mg/dl. 

In people over 19 years of age, the normal value is less than 200 mg/dl. 

1.7.2 Triglycerides: Like cholesterol, triglycerides (TG) are used to measure lipid status and 

metabolic disorders. A patient must absolutely be fasting for an accurate measurement. 

Triglycerides are the major component of chylomicrons (CM) and VLDL. They may be elevated 

in hypothyroidism, diabetes, chronic liver and kidney diseases, pancreatitis, some genetic types 

of hyperlipidemia, alcohol abuse, estrogen (pregnancy or oral contraceptive pills), and certain 

medications (thiazide diuretics).   

The method to Measure TG is spectrophotometry. (< 150 mg/dl is normal, 150 – 199 mg/dl is 

borderline,  200 – 499 mg/dl is high and > 500 mg/dl is very high). 

1.7.3. High-Density Lipoprotein (HDL): HDL is called the "good cholesterol". It tends to carry 

cholesterol away from tissues. The method to Measure HDL is spectrophotometry (< 40 mg/dl is 

low, and > 60 mg/dl is normal). 

1.7.4. Low-Density Lipoprotein (LDL): LDL cholesterol is called the "bad cholesterol". It is 

part of the lipid profile and is one of the most important “risk factors” for atherosclerotic disease. 

LDL particles provide cholesterol to the peripheral tissues.  
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The method to Measure LDL is by calculation using the Fried Ewald formula. The formula can 

only be used when the TG are less than 400 mg/dl. 

 LDL core lipids contain about 10% TG and 145% cholesterol. (< 100 mg/dl is optimal, 100 – 

129 mg/dl is near optimal, 130 – 159 mg/dl is borderline, 160 – 189 mg/dl is high and > 190 

mg/dl is very high). 

1.7.5. Very Low Density Lipoprotein (VLDL):  VLDL is a type of lipoprotein and helps carry 

triglycerides from the liver to the blood to other parts of the body. Density refers to the amount 

of lipids versus proteins. Core lipids in chylomicrons contain about 85% triglycerides and 5% 

cholesterol, VLDL contains about 60% TG and 15% cholesterol. Elevated VLDL levels are 

found in Type IV hyperlipidemias. 

1.7.6. Cholesterol to HDL Ratio: The Cholesterol to HDL ratio is a calculation of your risk for 

heart disease. It is optimal to have a low ratio. A low ratio indicates that total cholesterol is 

comprised mostly of HDL particles. This ratio is considered as the most important indicator for 

atherosclerosis. Average risk for male (5.5-9.6) and for female (4.5-7.1) respectively. 

1.7.7. LDL to HDL Ratio: The LDL to HDL ratio is also a heart disease risk indicator. It is best 

to have a low ratio as this indicates there is sufficient HDL in relation to LDL to aid in 

prevention of atherosclerosis. Excessively high or low levels can indicate a problem. It is best to 

maintain these in proper balance to HDL. Average risk for male (3.7-6.3) and for female  

(3.3-5.0)  [Vance, 1996; Vanleuven, 2001]. 

Many previous works revealed that rheumatoid arthritis is associated with an adverse lipid 

profile [Douglas, 2006].  RA likely influences lipoprotein metabolism leading to quantitative and 

qualitative alterations of low density lipoproteins. In addition, glucocorticoids may also alter 

carbohydrate and lipid metabolism. However, by reducing the inflammation level, the net effect 

on lipid parameters and on the CV risk may be favorable [Hansel, 2008]. Data from open follow-up 

studies would suggest that disease modifying therapy use is associated with a beneficial effect on 

lipid parameters and with a reduction in the incidence of CV disease [Sara, 2011]. 

In general, and with some variations between different studies, the lipid profile of patients with 

active or untreated RA is primarily characterized by a decrease in serum levels of HDL-C 

whereas contrasting results have been published on the serum levels of TC and LDL-C [Boers et al, 

2003; Situnayake,1994]. Importantly, the reduction in HDL-C has as a consequence the increase in the 

TC/HDL-C ratio [Boers et al, 2003]. This ratio represents an atherogenic index, which is an important 
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prognostic marker for cardiovascular disease [Boers et al, 2003]. Indeed, the risk of myocardial 

infarction increases considerably when this ratio is higher than five, and it should ideally be four 

or less [Boers et al, 2003; Situnayake,1994]. The serum TC and HDL-C levels in RA are inversely related 

with disease activity [Boers et al, 2003]. suggesting a potential role for inflammation in the atherogenic 

profile and the higher atherosclerotic risk observed in RA [Park et al, 1999]. 

The cholesterol ester transfer protein (CETP) has a central role in HDL metabolism and in the 

regulation of HDL-C levels in serum. CETP exchanges cholesterol esters with triglycerides 

between HDL and apolipoprotein B-containing lipoproteins and thus significantly contributes to 

the reverse cholesterol transport pathway. High levels of CETP activity lead to a reduction in 

HDL-C levels and an atherogenic lipoprotein profile  [Tall, 1993; Barter, 2002]. Thus mutations in the 

CETP gene associated with CETP deficiency are characterized by high serum HDL-C levels and 

reduced cardiovascular risk [Forrester et al, 2005]. 

Our knowledge about the effect of treatment on the lipid profile of patients with RA is limited 

and only cross-sectional and short term uncontrolled studies have been performed[Boers et al, 2003]. 

[Park et al, 1999; Lazarevic et al, 1992]. In addition studies on lipid profile and CETP activity, as well as 

studies on the effect of therapy on these parameters in RA patients, are scarce. On the other hand, 

atherosclerosis is a chronic process and only long-term changes of the lipid profile might affect 

cardiovascular disease. 

1.8. Leptin:  Leptin is a 16-kDa non-glycosylated protein encoded by the obese (ob) gene, 

which is located on human chromosome7. Leptin is mainly produced in white adipose tissue and 

regulates the balance between food intake and energy expenditure. Its plasma levels are 

correlated with total body fat mass. Leptin has a significant role in the immune system. It has 

structure similarity to the type I cytokine family and its receptor is a member of the class I 

cytokine receptor family. Centrally, leptin affects thymic function, leading to the generation and 

proliferation of naïve T lymphocyte. In the periphery, leptin augments the differentiation of T 

lymphocytes into T helper-1 lymphocyte, which predominately secrete pro-inflammatory 

cytokines, such as tumor necrosis factor (TNF)-α, interleukin (IL)-6 , and interferon(INF)-ϓ. 

[Sang-Won, et al, 2007]. 

IL-6 reduced TC and TG in animals and humans. Hence, inflammation reduces circulating lipid 

levels via the induction of IL-6. The exact mechanism by which IL-6 induces these changes still 

remains unknown. However we showed that IL-6 affects lipid metabolism by stimulating lipid 
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uptake via VLDL induction, increasing hepatic and adipose tissue lipolysis and decreasing 

hepatic lipid synthesis  [Misato, 2011]. 

Rheumatoid arthritis (RA) is characterized by polyarticular synovitis and bony erosions, and the 

above mentioned proinfilamatory cytokines have been implicated in the development and 

progression of the disease. Thus, it is possible that leptin, another pro-inflammatory cytokines 

might have an important role in the pathogenesis and aggregation of RA. However, its role in the 

pathogenesis of RA remains controversial because the level of leptin is significantly affected by 

factors such as sex hormones, menopausal status, body mass index (BMI), and insulin resistance.  

Rheumatoid patients with high activity had significantly higher mean leptin levels than those 

with low activity, and mean leptin level adjusted to BMI (leptin\BMI) was also significantly 

higher in high –activity rheumatoid arthritis patients  [Sang-Won, et al, 2007]. 

Patients with RA aged younger than 50years experience independent adiposity-driven leptin-

endothelial activation relationship in the absence of leptin metabolic risk factor associations. 

Young but not older patients with RA may sustain obesity-induced endothelial activation that is 

directly mediated by leptin [Patrick et al, 2014].  

Fasting patients with RA exhibit an improvement in clinical and biological parameters of disease 

activity, associated with decrease in leptin serum concentration and a shift toward Th2 cytokine 

production. These changes observed in RA patients and experimental models suggest that leptin 

may play a role in inflammatory mechanisms of arthritis [Bozena et al, 2008]. 

In patients with RA, chronic inflammation and its suppression during anti-TNF therapy have 

limited influence on plasma leptin concentrations, while significantly decreasing circulating 

adiponectin levels. Our findings question suggested key role of inflammatory markers in 

regulating adipocytokine patterns in RA [Calin et al, 2016]. 

A marked increase in plasma levels of leptin, adiponectin and visfatin was noted in patients with 

rheumatoid arthritis, whereas resistin levels were similar to those observed in healthy controls. 

Coordinated roles for adiponectin, leptin and visfatin are suggested in the modulation of the 

inflammatory environment in patients with rheumatoid arthritis, whereas the lack of modulation 

in resistin levels is predictive of an irrelevant role for this peptide, suggesting that resistin level is 

probably not one of the main signals associated with the pathogenesis of this disease [Otero et al, 

2006]. 
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Both early disease modifying antirheumatic drugs (DMARD)-naive and chronic RA were 

associated with higher plasma adiponectin compared to healthy controls, but lower plasma 

adiponectin than osteoarthritis (OA). Adiponectin increased 13% during MTX treatment. In 

patients with RA and OA body mass index, age, sex, and disease activity measures failed to 

explain the findings [Trine et al, 2009]. 

Altered adipokine production in RA is population specific. RA modifies adiponectin 

concentration metabolic risk factor relationships. Individual cardiovascular risk factors and 

particularly serum lipid concentrations require close monitoring upon employing interventions 

that alter adiponectin production or inhibit its effects in RA. However, whereas leptin and 

adiponectin inhibition could improve disease activity, this intervention may also not result in 

altered overall cardiovascular and disease in RA [Patrick et al, 2013]. 
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2-Aim of the Study 

 

In order to assess the disturbance in the lipid profile in rheumatoid arthritis patients and to 

evaluate the effect of drugs used at rheumatology clinics on the lipid levels in those patients. 

A prospective, cross sectional study were taken to investigate lipid profile and disease activity in 

rheumatoid arthritis patients as well as the relationship between these parameters. 
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3- Materials and Methods  

 

Total number of 100 patients diagnosed as rheumatoid arthritis were selected in this study 

according to Eular/ACR criteria. Assessment of their lipid profile as the following: 

1-serum total cholesterol level. 

2-serum total triglycerides level. 

3-serum low density lipoprotein. 

4-serum high density lipoprotein. 

5-serum very low density lipoprotein. 

 

3.1. Exclusion Criteria:  

In the present study we excluded the following cases 

1- Diabetic patients. 

2- Hypertensive patients. 

3- Patients with Familial Hyperlipidemia. 

 

3.2. Type of the study: Cross sectional study.  

 

3.3. Location of the study:  

Rheumatology Clinic Al-Hawari Hospital and Rheumatology Clinic 7th October Hospital, 

Benghazi-Libya, during period from January 2014 to June 2014. 

3.4. Estimation of lipid profile: 

3.4.1. Blood collection: 

Venous blood samples were drawn from all the participants after at least 12 hours fasting. Plain 

tubes and sera were separated from coagulated blood. Sera were analyzed for triacylglycerol, 

total cholesterol, HDL, LDL and VLDL. 

3.4.2. Estimation of total cholesterol: 
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Test principle: 

Determination of cholesterol is done following the enzymatic hydrolysis of cholesterol esters and 

oxidation of cholesterol. The colorimetric indicator is quinoneimine, which is generated from 4-

aminoantipyrine and phenol by hydrogen peroxide under the catalytic action of peroxidase 

(Trinder's reaction). 

 

 Cholesterol Ester + H2O                       Cholesterol + fatty acid 

Cholesterol + O2                                 Cholesterol-3-one + H2O2 

2H2O2 + phenol +4-Aminoantipyrine                        Quinoneimine +4H2O 

 

The intensity of the pink/red color is proportional to the Cholesterol concentration in the sample. 

It is determined by measuring the increase the absorbance at 512nm. 

Calculation: 

ChemWellanalyzer automatically calculate the analytic concentration of each sample. 

3.4.3. Estimation of triglycerides: 

Test principle: 

Determination of triglycerides was carried out using the enzymatic splitting with lipoprotein 

lipase. The chromogen used is quinoneimine, which is generated from 4-aminoantipyrine and 4-

chlorophenol by hydrogen peroxide under the catalytic action of peroxidase is used for TAG 

determination. 

 

Triacylglycerol        Lipoprotein lipase        glycerol + fatty acid 

glycerol + ATP                            glycerol-3-phosphate + ADP 

glycerol-3-phosphate +O2                                     dihydroxyacetone phosphate + H2O2 

2H2O2 + Aminoantipyrine + 4-chlorophenol                            Quinoneimine +HCL+4H2O 

 esterase 

oxidase 

peroxidase

asaseaseid
ase 

Glycerol kinase 

G-3-phosphate oxidase 

peroxidase 
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The absorbance of the colored complex was measured at 546nm, which is proportional to 

triglycerides concentration. 

Calculation: 

ChemWell analyzer automatically calculates the analytic concentration of each sample.  

3.4.4. Estimation of high density lipoprotein cholesterol (HDL-C): 

Test principle 

Lipoproteins are particles comprising a mixture of lipids, phospholipids and apoproteins. There 

are four distinct groups of lipoproteins: chylomicron, very low density lipoproteins (VLDL), low 

density lipoproteins (LDL) and high density lipoproteins (HDL).  

HDL cholesterol-AUTO Reagent, separation of the lipoprotein fractions is achieved by adding 

antibodies, which adsorb to the surface of the chylomicrons, VLDL and LDL. In a second step, 

adding detergent breaks up the HDL lipoproteins, and therefore making HDL cholesterol 

available for quantification, using the following enzymatic system.  

LDL, VLDL and Chylomicrons   Anti-human β lipoprotein antibodies Antigen-Antibodies 

complexes + HDL 

HDL-cholesterol + H2O +O2                                  cholesten-3-on +fatty acid + H2O2 

H2O2 + 4-aminoantipyrine + N-Ethyl-N-(2-Hydroxy-3-sulfopropyl)-3,5-Dimethoxy-4-

flouroanilline, sodium salt                                   blue coloured complex + H2O 

The color intensity of the dye is directly proportional to the HDL-cholesterol concentration. It is 

determined by measuring the increase in absorbance at 583nm. 

Calculation: 

ChemWellanalyzer automatically calculates the analytic concentration of each sample. 

3.4.5. Estimation of low density lipoprotein- cholesterol (LDL-C): 

ChemWellanalyzer automatically calculate the LDL-cholesterol concentration of each sample 

using the Freidwald's formula. 

LDL = (TCHOL – TAG/5)‒HDL-C 

peroxidase 

Esterase α oxidase 
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3.5-Labratory working references: 

Total cholesterol level (TC): 65-200 mg/dl 

Triglyceride level (TG): 50-200 mg/dl 

Low density lipoprotein (LDL) : <100 mg/dl 

High density lipoprotein (HDL): 55-110 mg/dl 

Very low density lipoprotein (VLDL): 8-25 mg/dl 

 

3.6-Statistical analysis of the data: 

Data were fed to the computer using IBM SPSS software package version 20.0. 

Qualitative data were described using number and percent. Comparison between different groups 

regarding categorical variables was tested using Chi-square test.  

Quantitative data were described using mean and standard deviation for normally distributed 

data. 

For normally distributed data, comparison between two independent population were done using 

independent t-test  

Significance test results are quoted as two-tailed probabilities. Significance of the obtained 

results was judged at the 5% level.  

a- Mean value   =   . 

Where X = the sum of all observations. 

 n = the number of observations. 

b- The standard deviation S.D. =   
1n

X - X
2



  

Where  

– X)2 = the sum of squares of differences of observations from the mean. 

c- Student (Unpaired-sample) “t” test: 
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It is used during comparison between the means of different sample groups. The “t” is calculated 

as follows: 

 

t =    

Where  

X1 = Mean of first group. 

X2  = Mean of second group. 

S1  = Standard deviation of the first group. 

S2  = Standard deviation of the second group. 

n1  = Sample size of the first group. 

n2  = Sample size of the second group. 

 

d- Chi-Square test: 

It tests the association between qualitative nominal variables; it is performed mainly on 

frequencies. It determines whether the observed frequencies differ significantly from expected 

frequencies.  

 

 

Where E = expected frequency 

            O = observed frequency 
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4-Results 

 

 This study was carried out on 100 patients diagnosed as rheumatoid arthritis according to 

Eular/ACR criteria, their lipid profile and other characteristic features assessed as following: 

 

       Table (1): Patients characterization.  

 Number of Patients Percent % 

Sex   

Male  42 42.0 

Female  58 58.0 

Age    

< 50 56 56.0 

> 50 44 44.0 

Range 

Mean 

S.D. 

21-85 

47.87 

14.82 

Hospital    

Al-Hawari H 41 41.0 

7th October H 59 59.0 

Disease duration   

< 6 months 13 13.0 

6-12 months 26 26.0 

> 1 year 61 61.0 

Disease activity   

Active 51 51.0 

Inactive 49 49.0 
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 Figure (1a): Gender distribution. 

 

 

 Figure (1b): Age distribution. 
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 Figure (1c): Hospital distribution. 

 

 

 Figure (1d): Disease duration. 
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                     Figure (1e): Disease activity. 

4.1. Patients gender: most of our studied patients were female (58%) (Table: 1& Figure:1a). 

4.2. Patients age:  age Range was 21-85 with Mean (47.87 +_SD 14.82) (Table:1& Figure:1b). 

4.3.Duration of the disease:  61% of patients had long disease duration exceeding one year 

whereas 13% of patients have disease duration less than 6 months (Table:1& Figure:1c). 

4.4. Hospital of study: 59 cases were received at 7th October Hospital, while rest of patients 

were at Al-Hawari Hospital (Table: 1& Figure:1d). 

4.5. Disease activity: 51% of our patient’s exhibit active mode of rheumatoid arthritis (Table: 

1& Figure: 1e). 

  

51

49

Active

Inactive

Disease activity
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              Table (2): Type of medication in the studied group.  

 

Number of Patients Percent % 

Methotrexate 87 87 

Salazoparine 17 17 

Anti-TNF 9 9 

Hydrocortisone 54 54 

Steroid 15 15 

 

 

 

Figure (2): Type of medication in the studied group. 

4.6. Type of medication in the studied group: it was found that the majority of the patients 

were received methotrexate, and the anti-TNF was the minor treatment in all patients (Table: 2& 

Figure: 2). 
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              Table (3): Distribution of the studied patients regarding dyslipidemia.  

 

Lipid profile  Number of Patients Percent % 

TC 67 67 

TG 61 61 

LDL 52 52 

HDL 63 63 

VLDL 84 84 

 

 

 

Figure (3): Distribution of the studied patients regarding dyslipidemia. 

4.7. Distribution of the studied patients regarding dyslipidemia: it was found that the most 

frequent dyslipidemia was noticed in VLDL, the majority of the patients had at least one lipid 

out of range (Table: 3& Figure: 3). 
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Table (4):Distribution of the studied patients regarding the number of lipoproteins.  

 

Number of lipoproteins    Number of patients Percent % 

No dyslipidemia  4 4 

Only one lipoprotein 8 8 

Two lipoproteins 16 16 

Three lipoproteins 28 28 

Four lipoproteins 17 17 

All lipoproteins  27 27 

 

  

Figure (4): Distribution of the studied patients regarding the number of dyslipidemia. 

 

4.8. Distribution of the studied patients regarding the number of dyslipidemia: it was found 

that there were only 4 patients had no dyslipidemia, while the 96 % of the patients had 

dyslipidemia, the majority had three lipoproteins show dyslipidemia (28 %)(Table: 4&Figure: 4). 
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 Table (5): Relation between disease duration and lipid profile.  

 

 < 6 months 6-12 months > 1 year p 

 No. % No. % No. % 

TC 2 15.4 6 23.1 59 96.7 0.001* 

TG 3 23.1 7 26.9 51 83.6 0.0032* 

LDL 2 15.4 8 30.8 42 68.9 0.013* 

HDL 3 23.1 12 46.2 48 78.7 0.0027* 

VLDL 7 53.8 20 76.9 57 93.4 0.001* 

Total  13 26 61  

 

 

 

Figure (5): Relation between disease duration and lipid profile. 

4.9. Relation between disease duration and lipid profile: it was found that there was a 

significant relation between duration of disease and the increase in the dyslipidemia. i.e. the long 

duration of disease show a high dyslipidemia level ( Table:5& Figure:5). 
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            Table (6): Relation between disease activity and lipid profile.  

 

 Active Inactive  p 

No. % No. % 

TC 42 82.4 25 51.0 0.011* 

TG 40 78.4 21 42.9 0.031* 

LDL 39 76.5 13 26.5 0.001* 

HDL 46 90.2 17 34.7 0.016* 

VLDL 50 98.0 34 69.4 0.041* 

Total  51 49  

 

 

  

Figure (6): Relation between disease activity and lipid profile. 

4.10. Relation between disease activity and lipid profile: we found a significant relation 

between the activity of disease and the increase in dyslipidemia, in active patients the 

dyslipidemia was significant higher than the inactive patients (Table: 6 & Figure: 6). 
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                      Table (7): Relation between sex and lipid profile.  

 

 Male Female  p 

No. % No. % 

TC 32 62.7 35 71.4 0.089 

TG 28 54.9 33 67.3 0.107 

LDL 26 51.0 26 53.1 0.69 

HDL 31 60.8 32 65.3 0.52 

VLDL 40 78.4 44 89.8 0.33 

Total  42 58  

 

 

  

Figure (7): Relation between sex and lipid profile. 

4.11. Relation between sex and lipid profile: it was found that the gender has no effect on the 

incidence of dyslipidemia, although the dyslipidemia was slightly higher in females than males 

but this increase was insignificant, (Table:7 & Figure:7).  
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                    Table (8): Relation between age and lipid profile.  

 < 50 years > 50 years p 

No. % No. % 

TC 28 54.9 39 79.6 0.023* 

TG 22 43.1 39 79.6 0.017* 

LDL 18 35.3 34 69.4 0.0036* 

HDL 22 43.1 41 83.7 0.0021* 

VLDL 43 84.3 41 83.7 0.698 

Total  44 56  

 

 

 

Figure (8): Relation between age and lipid profile. 

4.12. Relation between age and lipid profile: it was found that the dyslipidemia was higher 

significant in old age patients than the young age (Table: 8 & Figure: 8). 
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     Table (9): Relation between type of treatment and lipid profile.  

 

 Methotrexate Salazoparine Anti-TNF Hydro-

cortisone 

Steroid p 

No. % No. % No. % No. % No. % 

TC 42 48.3 6 35.3 2 22.2 10 18.5 7 46.7 0.013* 

TG 50 57.5 1 5.9 0 0.0 7 13.0 3 20.0 0.021* 

LDL 28 32.2 6 35.3 3 33.3 15 27.8 0 0.0 0.033* 

HDL 40 46.0 4 23.5 2 22.2 11 20.4 6 40.0 0.098 

VLDL 52 59.8 10 58.8 6 66.7 7 13.0 9 60.0 0.214 

Total  87 17 9 54 15  

 

4.13. Relation between type of treatment and lipid profile: it was found that the methotrexate 

showed a significant increase in dyslipidemia than the other treatments (Table: 9). 
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5-Discussion 

 

 Patients with rheumatoid arthritis (RA) have higher rates of morbidity and mortality 

than the general population, which is highly attributed to an increased risk of cardiovascular 

disease (CVD) among RA patients [Maradit et al, 2005; Nicola et al, 2005]. The increased risk of CVD 

appears to be linked to coronary atherosclerosis [Full et al, 2009], [Gabriel et al, 2010] and may be directly 

caused by chronic inflammation or secondarily caused by physical inactivity and drugs used 

to treat RA [Turesson et al, 2008]. Not surprisingly, RA treatment guidelines reflect this increased 

CV risk among RA patients. Evidence-based and expert-opinion based recommendations 

from the European League Against Rheumatism (EULAR) for the screening and 

management of RA patients include annual CV risk assessment, management of identified 

CV risk factors, and aggressive suppression of the inflammatory process to further lower the 

CV risk [Peters et al, 2010]. 

 Lipid levels appear to be altered as a result of RA disease activity. Data on total 

cholesterol (TC) and low-density lipoprotein cholesterol (LDL-C) levels in RA patients are 

conflicting: some studies demonstrate similar [Park et al, 1999] or lower [Boers et al, 2003] levels of TC, 

while others demonstrate increased levels of TC and LDL-C in patients with early RA 

[Georgiadis et al, 2006]. Although reports on lipid profiles in RA patients vary, growing evidence 

suggests that patients with active untreated RA have reduced total cholesterol (TC), low-

density lipoprotein cholesterol (LDL-C), and high-density lipoprotein cholesterol (HDL-C) 

levels [Georgiadis et al, 2006], [Choy, 2009], [Myasoedova et al, 2011]. Regardless of the TC changes in RA 

patients, with a decrease in HDL-C, several studies support the notion that RA leads to a 

more atherogenic lipid profile (TC to HDL-C ratio) which is correlated with disease activity 

and improves after treatment with antirheumatic medications [Park et al, 1999; Boers et al, 2003; Georgiadis 

et al, 2006; Van Halm et al, 2007]. 

 Inflammation is a common denominator in both RA and atherosclerosis. A growing 

body of evidence supports the involvement of common pro-inflammatory cytokines, such as 

macrophage migration inhibitory factor (MIF), interleukin (IL)-1, IL-6, and tumor necrosis 

factor-alpha (TNF-α) in the development and progression of both RA and atherosclerosis [Full 

et al, 2009; Di Micco et al, 2009]. Several studies have demonstrated that the use of disease-modifying 

anti-rheumatic drugs (DMARDs) and biologic agents that affect these cytokines reduce 
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inflammation in RA patients and may be associated with a reduced risk of CVD [Van Halm et al, 

2007; Choi et al, 2002; Del Porto et al, 2007; Naranjo et al, 2008; Wijbrandts et al, 2009; Dixon et al, 2007; Listing et al, 2008; Reiss et al, 

2008]. 

 Given that inflammation in RA patients alters the lipid profile, it is not surprising that 

treatment to control inflammation in RA patients may affect also lipid levels. A recent meta-

analysis of 24 observational studies evaluating the effect of TNF therapy on lipids in RA 

patients showed a small trend in an increase in TC, mostly due to an increase in HDL-C 

levels [Pollono et al, 2010]. 

 In this study, the majority of the patients were on methotrexate therapy, and the anti-

TNF was the treatment in minority of patients. The most frequent dyslipidemia was noticed 

in VLDL, and the majority of the patients had at least one lipoprotein out of normal range. 

Only 4 patients had no dyslipidemia, while the 96% of the patients had at least one 

dyslipidemia. There was a significant relation between duration of disease and the 

dyslipidemia, the longer the duration of disease the higher is the dyslipidemia level. 

Regarding relation between disease activity and dyslipidemia, there was a significant relation 

between the activity of disease and the increase in dyslipidemia and patients with active 

disease had higher dyslipidemia than patients with inactive disease. The dyslipidemia was 

higher in old age patients than the young age. Regarding type of treatment, methotrexate 

showed a significant increase in dyslipidemia than the other treatments used in this study. 

 It has been shown in previous studies that patients with RA had mean TC, LDL-C, 

and TG levels that were lower than osteoarthritis (OA) patients. Although RA patients were 

slightly more likely to be in a favorable ATP-III category, approximately 25% of RA patients 

had suboptimal lipid levels based on current ATP-III guidelines [3rd report NCEP]. Among RA 

patients initiating TNFi therapy and who had their TC and LDL-C re-tested within three 

months, mean TC and LDL-C increased 5 and 4 mg/dl after TNFi therapy was initiated.  

 Jeffrey et al., (2012) observed that while RA patients were only slightly less likely to 

receive any lipid testing than OA patients, approximately one-third of RA patients did not 

receive any testing during the observation period of more than 2 years. 

 Among RA patients not receiving lipid-lowering medications, Jeffrey et al., (2012) 

observed that treatment with TNFi was associated with modest increases in TC and LDL-C 
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levels. This is consistent with results from other studies that observed increases in lipid levels 

after treatment with biological agents.  

 In a recent meta-analysis of 24 observational studies evaluating the effect of TNFi 

therapy on lipids in RA patients, a small trend of an increase in TC was observed [Pollono et al, 

2010]. Of the four controlled studies which measured the atherogenic index, one study found a 

significant increase of 8.9% in the TNFi therapy group and a significant decrease of 10.4% in 

the control group [Dahlqvist et al, 2006] , two studies reported non-significant decreases in the TNFi 

group with no changes in the control groups [Seriolo et al, 2007], [Seriolo et al, 2009]  , and one study 

reported a significant decrease in cases compared to controls, but data were not provided [Popa 

et al, 2005].  

          In our study, we found changes in lipid profiles among RA patients who were treated 

with TNFi therapy. However, our results could not be compared with the meta-analysis since 

no similar sub-group analysis of lipid level changes among patients using lipid-lowering 

medication treatments was performed [Pollono et al, 2010]. 

Aside from TNFi, other biologic agents have been shown to affect lipid profiles. Tocilizumab 

(TCZ), which inhibits the pro-inflammatory cytokine interleukin-6 (IL-6) binding to its 

receptors,[ Mihara et al, 2005] is associated with decreases in inflammatory markers [Genovese et al, 2008]. 

TCZ is associated with increased lipid levels in RA patients (e.g. an increase in LDL of 20 

mg/dl among TCZ+MTX users), but has not been associated with an increase in CV events 

during short-term follow-up [Maini et al, 2006; Nishimoto et al, 2007; Van Vollenhoven et al, 2009; Van Vollenhoven et al, 

2010].  

In a recently completed long-term follow-up study of TCZ in RA patients (mean treatment 

duration of 2.4 years), TC, HDL-C, LDL-C, and TG levels increased after 6 weeks of 

treatment and remained relatively stable at the elevated level thereafter [van Vollenhoven et al, 2009; 

van Vollenhoven et al, 2010]. 

 The clinical importance of lipid levels on CVD risk in RA is not completely 

understood. Recent evidence suggests that there may be a paradoxical effect of lipids on the 

risk of CVD in RA, where lower and not higher TC and LDL-C levels are associated with 

increased cardiovascular risk [Myasoedova et al, 2011].  

 Furthermore, although HDL-C is generally considered to be cardio-protective, both 

through its ability to promote cholesterol efflux from artery cell walls and anti-inflammatory 
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properties which protect LDL-C from oxidation. A growing body of evidence suggests that in 

inflammatory conditions such as RA and systemic lupus erythematosus, patients have non-

protective “pro-inflammatory HDL” (piHDL) which promotes accumulation of oxidized 

phospholipids in LDL-C [Charles-Schoeman et al, 2009; Hahn et al, 2008]. 

 Based upon what appears to be more favorable TC and LDL-C distributions in RA 

patients compared to OA patients, the results of this analysis suggested that lipid profiles in 

RA patients only partially explain the previously-observed excess CVD risk associated with 

the systemic inflammation of RA [Dessein et al, 2002]. Other inflammation-induced factors, such as 

increased oxidative stress, insulin resistance, endothelial dysfunction, pro-thrombotic state, 

and elevated homocysteine levels,[ Ku et al, 2009] as well as non-inflammatory mechanisms, such 

as genetic polymorphism and CV toxicity associated with certain anti-rheumatic drugs (e.g., 

glucocorticoids) may also contribute to the increased CVD risk in RA[Ku et al, 2009]. 
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6-Conclusion 

 

 Dyslipidemias are disorders of lipoprotein metabolism, including lipoprotein 

overproduction and deficiency. They may manifest as one or more of the following: elevated 

total cholesterol, low-density lipoprotein cholesterol (LDL), and triglyceride levels or as 

decreased high-density lipoprotein cholesterol (HDL) level. Dyslipidemia is closely 

associated with atherosclerosis and is a major causal factor in the development of ischemic 

diseases. Ischemic cardiovascular and cerebrovascular events are leading causes of morbidity 

and mortality. 

In this study we aimed to evaluate lipid profile changes as well as the effect of treatment in 

rheumatoid arthritis patients. This study was carried out on 100 patients diagnosed as 

rheumatoid arthritis according to Eular/ACR criteria. 

Our study revealed the following results:  

- The majority of the patients were treated with methotrexate, and the anti-TNF was the 

minor treatment in all patients.  

- The most frequent dyslipidemia was noticed in VLDL, the majority of the patients 

had at least one lipoprotein out of range.  

- There were only 4 patients had no dyslipidemia, while the 96 % of the patients had at 

least one dyslipidemia. Therefore, the majority had three lipoproteins in which they 

showed dyslipidemia (28 %).  

- There was a significant relation between duration of disease and the increase in the 

dyslipidemia i.e. the long duration of disease showed a high dyslipidemia levels.  

- Regarding relation between disease activity and dyslipidemia, we noticed a significant 

relation between the activity of disease and the increase in dyslipidemia, in active 

patients the dyslipidemia was highly significant compared to the inactive patients.  

- Relation between sex and dyslipidemia, we found that the gender has no effect on the 

incidence of dyslipidemia, although the dyslipidemia was slightly higher in male than 

females but this increase was non-significant.  

- The dyslipidemia was highly significant in old age patients than young aged ones.  
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- We noticed in  present study that the methotrexate revealed a significant increase in 

dyslipidemia compared with other treatments. 
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 الملخص العربي

 

 

ة بتغيرات في يات بسبب امراض القلب و االوعية الدموية المتعلقتيزمي يؤدي الي ارتفاع نسبة الوفالتهاب المفاصل الروما

ليبيا خالل الفترة  -بنغازيفي اكتوبر  7,في عيادات امراض الروماتزم في مستشفي الهواري ومستشفي مستوي دهون الدم 

التهاب المفاصل  مريض يعانون من 100 قد اجريت دراسة مستقبلية لمئة 2014الي نهاية شهر يونيو  2014بداية يناير  من

الروماتزمي , مستبعد منهم مرضي السكر وارتفاع ضغط الدم ومرضي يعانون من زيادة ارتفاع نسب دهون الدم 

 ( 85-21) ناث بمدي عمرمن الحالت كانت ا % 85ئج التالية:لنتاالعائلي,تمت اختبارات نسب دهون الدم المختلفة وادت الي ا

من  %51اشهر,  6اقل من  منهم %13ت تعاني من المرض من اكثر من سنة بينما اال( معظم الح 47.87عمر) ومتوسط

 المرضي في الحالة النشطة للروماتزم و معظمهم يعالجون بعقار الميثوتريكسيت.

د من بروتينات مستوي واحاغلب تغيرات كانت في مستوي بروتينات الدهون متدنية الكثافة و معظم المرضي لديهم تغير في 

لديهم علي االقل من المرضي  %96مرضي فقط ال يعانون من تغيرات في المستويات وهناك  4الدهون المختلفة و هناك 

مدة المرض و مستويات علي االقل , يوجد عالقة واضحة بين  3في يهم تغير من الحاالت لد %28مستوي واحد متغير و 

اثبت ايضا زيادة التغير في نسبة دهون الدم علي سبيل المثال ,كل ما طالت مدة المرض تزداد نسب تغير الدهون في الدم ,و

شطة.االت الغير نهون الدم مالحظة بوضوح في مرضي في الحالة النشطة عن غيرهم من الحان زيادة التغير في نسبة د  

ير كان تغير نسب الدهون في الدم كان اكثر في االناث عن المرضي الرجال ولكنها لم تكن عالقة احصائية واضحة, التغ

المرضي  م لدياستخدكان العقار االشهر في اال, عقار المثوتريكسيت ااوضح في المرضي المسنين اكثر من االصغر سن

    احصائية واضحة مع تغير نسب الدهون في الدم. داللة ذات وايضا له عالقة
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