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Background: Rheumatoid arthritis (RA) is a chronic inflammatory disease characterized by
severe joint pain, swelling, damage, and disability which leads to joint destruction and loss of
function. The complication of RA is associated with cardiovascular diseases, particularly due
to systemic inflammation and dyslipidemia. The purpose of this study was to assess the
development of atherosclerosis, which acts as a major risk factor for cardiovascular compli-
cations in RA patients.

Methods: A hospital-based cross-sectional study was conducted at the Rheumatology Clinic
of Tikur Anbessa Specialized Hospital. The study made a comparison of risk factors
(dyslipidemia and inflammatory status) between individuals having RA as a case group
and apparently healthy individuals as a control group. Simple descriptive statistics, one-
way ANOVA, independent sample #-test and multivariate analysis were utilized for statistical
analysis. p-value of <0.05 at the 95% confidence level was considered as statistically
significant.

Results: The result of this study demonstrated that there was a significant elevation of mean
+SD of TC, TC/HDL, LDL/HDL, and lowered value of HDL-C was seen among RA patients
than controls (P-value <0.05). The mean £SD of inflammatory marker, high-sensitivity
C-reactive protein (hsCRP), was significantly higher among RA patients compared to con-
trols (P<0.05). HDL-C had a significant negative correlation with a hsCRP whereas TC/
HDL-C and LDL/HDL-C had a significant positive correlation with hsCRP (P<0.05).
Conclusion: In this study, RA patients had lipid abnormalities and elevated systemic
inflammation than controls. An increase in hsCRP and dyslipidemia status among RA
patients indicates the possible development of an atherosclerotic event. Therefore, assess-
ment of lipid profiles and hsCRP in early RA patients may be helpful to assess the possible
development of cardiovascular complications.
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Introduction

Rheumatoid arthritis (RA) is a heterogeneous and progressive autoimmune disease
which affects all ethnic groups throughout the world.! The World Health
Organization (WHO) considered it as a disease with the greatest impact on society.
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According to the global burden of 2010 study, clinical and
epidemiological research, the prevalence of RA was 0.24%
and continued without change from 1990 to 2010.'
Rheumatoid arthritis is a chronic systemic inflammatory
disease characterized by chronic inflammation of the joints
with severe pain, swelling, joint damage and disability,
which leads to joint destruction and loss of function. It is
characterized by a high systemic inflammation with
increased mortality and reduced life expectancy.” It also
causes a significant morbidity effect due to synovial
inflammation, joint destruction and associated disability.
Epidemiological studies have shown that mortality is
increased in patients with RA compared to the general
population.®

RA is caused by genetic and environmental factors,
which
inflammation.” It is an inflammatory disorder characterized

results in immune dysregulation and
by chronic inflammation of synovial joints associated with
proliferation of synovial cells and infiltration of activated
immune inflammatory cells, which leads to progressive
destruction of cartilage and bone.” Complication of RA
is mainly associated with the risk of cardiovascular dis-
ease. The morbidity and mortality of cardiovascular dis-
eases increase in RA patients due to factors including,
hypercholesterolemia and elevated systemic
inflammation.® Several studies show that an increase in
the serum cholesterol level increases the risk of cardiovas-
cular complication. Systemic inflammation in RA contri-
butes to an abnormality in serum lipid profiles. This is
because of infectious agents, autoimmune dysregulation
and oxidative stress that causes endothelial dysfunction.
Injury to vascular endothelium is also a critical event in
acute inflammatory disease processes. Endothelial cells
play a major role in the development of atherosclerosis.’
The oxidation of lipoprotein activate the endothelial cells
for subsequent expression of selectins and adhesion
molecules.®™” Macrophages express scavenger receptors
for oxidized LDL to internalized lipoprotein particles.
After a short period of hyperlipidemic condition, choles-
terols are produced and deposited on endothelial space.
The triglycerides, cholesteryl ester or free cholesterol con-
tributed to much cholesterol formation in endothelial
cells.'® This leads to atherosclerotic plaque formation
and increases in lipid profiles, including cholesterol levels.
Untreated RA leads to elevated levels of the TC, LDC-C
and decreased concentration of the HDL-C.!' However,
early diagnosed RA patients taking disease-modifying
antirheumatic

drugs, including hydroxychloroquine,

methotrexate, and nonsteroidal anti-inflammatory drugs
show elevation of HDL-C and lower disease activity.'?

The American College of Rheumatology (ACR) and
European League Against Rheumatism (EULAR) state the
common criteria to measure disease activity, including acute
phase response, physical disability and swollen joint
counts."® The intention of disease activity score (DAS) is
to manage inflammatory status of RA patients. With regard
to measurement of acute phase response, CRP is preferred to
assess pathophysiological features of synovial inflammation
in RA." Reducing disease activity is one of the targets of
RA treatment by lowering inflammation.'> An increase in
C-reactive protein (CRP) levels and its duration are closely
related to the severity and activity of inflammatory diseases,
hence CRP determination is useful for the diagnosis and
treatment of inflammation.'® CRP has been shown to have
a significant value as an inflammatory marker in the patho-
genesis of RA and has been suggested to mediate a part of
the complement activation in RA.'” It is a sensitive marker
of the systemic inflammation and elevates in untreated RA
patients. Consequently, studies states that disease-modifying
antitheumatic drugs, including methotrexate (MTX) have
better treatment option to reduce inflammation in RA.® The
purpose of conducting this study was to investigate the
concentration of the serum lipid profiles, and hsCRP in
patients with RA. Although the risk factors for cardiovas-
cular diseases are assessed by different studies, the study
related to biochemical analysis of RA has not yet been
investigated in Ethiopia. Since there is no adequate research
related to this topic in Ethiopia, it will serve as a baseline for
future research. It helps policy-makers to give much atten-
tion to serum lipid profiles, and hsCRP in RA patients to
control dyslipidemia and inflammation. The management of
dyslipidemia and inflammatory status are important to
reduce the risk of development of cardiovascular disease at
early stages in RA patients.

Materials and Methods
Objective of Study

The purpose of conducting this study was to assess the level
of serum lipid profiles, an inflammatory marker (hsCRP)
among RA patients and control groups. The other objective
of the study was to assess the risk factors for RA.

Study Design
A hospital based cross-sectional comparative study was
conducted. It was conducted at the Rheumatology Clinic
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of Tikur Anbessa Specialized Hospital, the largest referral
teaching hospital under the administration of Addis Ababa
University, located in Addis Ababa, Ethiopia. The study
made a comparison of risk factors (dyslipidemia and
inflammatory status) between individuals having RA as
a case group and apparently healthy individuals as
a control group.

Study Population

Patients who fulfill the American College of Radiology
(ACR) and European League Against Rheumatism
(EULAR) of RA criteria were utilized for the selection
of patients during the study period.'® The ACR/EULAR
criteria used by the physicians were the number of joints
and types of joint (small or large) affected by the disease.
In addition to joint involvement, both serological and
acute phase responses were examined. Consequently,
patients who fulfilled the inclusion criteria were selected
for data collection during the study period.

Eligibility Criteria for Patients

Study participants who were volunteer to participate, 18
years old and above, and those who were at a different
progression of the disease were included in this study.
Thus, both early and active RA patients with less than or
greater than one year of disease duration were incorporated
in the study. In contrast, participants with mental health
problems, hearing impairment or any other serious health
problems, and those patients who were not able to provide
the appropriate information were excluded. In addition, RA
patients who were diabetic, pregnant women, and patients
taking antituberculosis (TB) drugs were excluded. Patients
with other chronic diseases like cancer were also excluded.

Eligibility Criteria for Control Group

Inclusion and exclusion of healthy control groups were done
carefully by professional nurses. Study participants were
included as a control group, if he or she volunteered to
participate and was above 18 years old. Apparently healthy
individuals who take care of RA patients and other patients in
an outpatient departments other than the Rheumatology
Clinic were also involved in the study as controls. Some
staff members of the hospital (n=5) were also selected as
a control group, and included in the study. Participants with
mental health problems, hearing impairment or any other
serious health problems and those patients who were not
able to provide the appropriate information were excluded.
In addition, Individuals with chronic disease like RA,

diabetes mellitus, hypertension, cancer, tuberculosis, and
pregnant women were excluded from the study.

Blood Sample Collection Procedure and

Process

Blood was collected from both RA patients and control
after overnight fasting state immediately before the proce-
dure. After overnight fasting, 5 mL venous blood sample
was collected using a BD Vacutainer containing EDTA by
the nurses under aseptic conditions. Serum was isolated by
centrifugation at 3000 rpm for five minutes. After separa-
tion, serum was stored at —20°C. Then, serum lipid pro-
files and hsCRP were measured by calibrated, fully
automated mind array, Cobas Integra 400 Plus (Roche
Diagnostics GmbH, Mannheim, Germany) clinical chem-
istry analyzer according to manufacturer’s instruction in
the central laboratory of Zewditu referral hospital, and
Ethiopian public health institute (EPHI).

Statistical Analysis

The data were checked, cleaned and entered into EpiData
software and imported to SPSS version-20 software for ana-
lysis. Simple descriptive statistics were used to analyze socio-
demographic and clinical characteristics of the study subjects.
One-way ANOVA was used to compare the three levels of
hsCRP based on other continuous variables. Independent
sample #-test was used to compare case and control groups
based on clinical and demographic data. The adjusted
odds ratio was calculated for the multivariate analysis to assess
risk factors for RA. P-value of <0.05 at the 95% confidence
level was considered as statistically significant.

Results

Sociodemographic Characteristics

In this study, 73 rheumatoid arthritis (RA) patients who
fulfilled the appropriate clinical definition for RA were
included. Of the total cases 64 (87%) were females and
nine (13%) were males and among 40 control subjects, 13
(32.5%) were males and 27 (67.5%) were females respec-
tively. In this study, 25 (34.4%), 38 (52%) and 10 (13.6%) of
the total case group fall under the age groups of 20-39,
40-59, and 60-79 years respectively. In the control group,
15 (37.5%), 20 (50%) and 5 (12.5%) were in the age groups -
20-39, 40-59, and 60-79 years respectively. The levels of
hsCRP were categorized as low, moderate, and high risk to
evaluate the inflammatory status of study participants.
Among 73 RA patients, 14 (19.1%), 16 (22%), and 43
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(58.9%) fall in <1 mg/L, 1-3 mg/L, and >3 mg/L levels of
hsCRP respectively. In the control group, 19 (47.5%), 14
(35%), and 7 (17.5%) showed hsCRP levels of <1 mg/L,
1-3 mg/L, and > 3 mg/L respectively (Figure 1).

Estimated Levels of Biochemical

Parameters

Serum Levels of Lipid Profiles and hsCRP in RA
Patients and Control Groups

The mean +SD of ages among patients and controls were
44.41+11.53 and 41.93+12.84 respectively, and the difference
was not statistically significant. Out of 73 total RA patients,
52 were positive for IgG rheumatoid factor test. The sensitiv-
ity was 71%. The body mass index of both cases and controls
were measured and the difference was not statistically sig-
nificant. High-sensitivity C-reactive protein (hsCRP) and tri-
glyceride (TG) were statistically higher among patients than
controls, whereas the levels of high-density lipoprotein
(HDL-C) were statistically lower compared to controls.
However, the value of low-density lipoprotein (LDL-C) was
not statistically significant (Table 1).

Categorical Values of Serum Lipid Profiles
and hsCRP in Rheumatoid Arthritis

Patients and Control Groups
Out of the total 73 RA patients, 19 (26.1%), 18 (24.6%),
24 (32.8%), 11 (15%), and 42 (57.5%) were above

45

40

30

hsCRP (>3mg/l)

hsCRP (1-3mg/l)

baseline values of the National Cholesterol Education
Program Adult Treatment Panel III (NCEP ATP III) guide-
line for TC, HDL-C, TG, LDL-C, and hsCRP respectively.
These patients were found to have serious dyslipidemia.
On the contrary, out of 40 controls six (15%), nine
(22.5%), four (10%), four (10%), and 7 (17.5%) were
above the baseline values of the NCEP ATP III guideline
for TC, HDL, TG, LDL, and hsCRP respectively. We
compared the level of dyslipidemia between case and
control groups in reference to baseline values. The patients
had 22.8%, 11%, and 5%, for TG, TC, and LDL-C higher
values than controls respectively. The RA patients showed
2% lower HDL-C value compared to control group
(Table 2).

Atherogenic Indices Among Case and

Control Groups

The atherogenic indices are important to investigate ather-
osclerosis. The logarithmic value of TG/HDL-C was not
statistically significant; hence the result showed that no
significant variation existed between the groups. The mean
values of both TC/HDL-C and LDL/HDL-C for RA
patients were 3.64 and 2.07, respectively. The mean values
of both TC/HDL-C and LDL-C/HDL-C for controls were
3.40 and 1.98, respectively. Calculated atherogenic ratios
for TC/HDL-C and LDL-C/HDL-C were statistically sig-
nificant and higher in cases compared to controls. Of the

W Case

m Control

hsCRP (<1mg/)

Figure | Comparision of catagorical value of high sensitivity c-reactive protein for case and control groups.
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Table I Comparison of Serum Lipid Profiles and hsCRP Among
Case and Control Group

Table 2 Categorical Values of Clinical and Demographic Data for
Case and Control Groups

Characteristics Case Controls P-value Variables Cases (n=73) Control (n=40)
(n=73) (n=40) n (%) n (%)
Sex (M/F) 9/64 13/27 0.102 Age (years) 20-39 25 (34.4) 15 (37.5)
A 4441 41.93+12.84 0.188 40-59 38 (52) 20 (30)
ge (years) ' IS ' 60-79 | 10 (13.6) 5 (12.5)
+11.53
BMI (kg/m? 23.26+3.67 | 23.873.77 0.842 BMI gy | <185 8 (199) 26)
(kg/m’) R R ) 18.5 43 (58.9) 25 (62.5)
1gG RF (%) 52/21 0/0 - —24.9
. 25-29.9 | 18 (24.6) 7 (17.5)
Total cholesterol (mg/ | 179.64 163.35+30.62 0.033* >29.9 4(54) 6 (15)
dL) +40.39
] - . TC (mg/dL) 2200 19 (26.02) 6 (15)
Triglyceride (mg/dL) 132.94 101.02+38.64 0.026* <200 54 (73.9) 34 (85)
+62.15
HDL-C (mg/ <40 18 (24.6) 9 (22.5)
HDL-C (mg/dL) 54.04 50.10+11.86 0.023* dL)
l6.12 240 55 (75.4) 31 (77.5)
LDL-C (mg/dL) 99.04 93.5+£28.28 0.105 TG (mg/dL) >150 24 (328) 4(10)
3365 <150 53 (72.2) 36 (90)
Sk
hsCRP (mg/L) 10.54 3.54+7.60 0.010 LDL-C (mg/ <130 62 (84.9) 36 (90)
+17.26 dL)
TC/HDL-C 361152 | 3.40+0.84 0.011* 2130 HEQs.n 4 (10)
LDL/HDL-C 2.07:1.18 | 2.98+0.73 0.043* TC/HDL <5 51 (84) 40 (100)
>5 12 (16) 0
Notes: The independent t-test was done to compare (mean +SD) of groups. Values
are expr.ess.ed as mean iSIF). *Stati'sFic'aIIy signiﬂc'ant at P-\{alue <0.05. hsCRP (mg/L) | <I 14 (19.1) 19 (47.5)
Abbreviations: hsCRP, high-sensitivity C-reactive protein; TC, total cholesterol;
HDL-C, HDL cholesterol; LDL-C, LDL cholesterol. -3 16 (22) 14 (35)
>3 43 (58.9) 7 (17.5)

total enrolled 73 RA patients, TC/HDL-C value of 12
patients was beyond the baseline value (>5). But, controls
had values lower than the baseline values.

Comeparison of Serum Lipid Profiles
Among Different Levels of hsCRP in RA

Patients

Serum lipid profiles and demographic data of RA patients
were compared according to the levels of hsCRP. The
hsCRP, LDL-C, and TG levels elevated with an increase
in age group. The three levels of hsCRP indicate the
severity status of the disease. A patient having <1 mg/L,
1-3 mg/L, and >3 mg/L was categorized as low, moderate,
and high inflammatory risk respectively. The level of
HDL-C was negatively or inversely correlated with
hsCRP value of RA patients (r=—0.328). The value of
TC/HDL-C and LDL/HDL-C significantly varied across
the three levels of hsCRP (Table 3). The level of hsCRP
showed a positive correlation with TC/HDL-C (r=0.318).

Abbreviations: hsCRP, high-sensitivity C-reactive protein; TC, total cholesterol;
HDL-C, HDL cholesterol; LDL-C, LDL cholesterol.

The association between the two variables was statistically
significant. The level of hsCRP positively correlated with
LDL/HDL-C value (1=0.327). The association between
variables was statistically significant. The risk of myocar-
dial infarction increases considerably as the ratio of the
TC/HDL-C increases. See results in Table 3 below.

The adjusted odd ratio was calculated for multivariate
analysis to assess risk factors for RA. P-value of <0.05 at
the 95% confidence level was considered statistically sig-
nificant (Table 4).

Discussion

In this study, 73 rheumatoid arthritis (RA) patients and 40
age and sex-matched apparently healthy controls were
included as case and control groups respectively. The RA
patients both in early and active stages of RA have been
included in the study. Recent clinical trial studies revealed
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Table 3 Characteristics
Demographic Data of the RA Patient According to Three

of Serum Lipid Profiles and

Table 4 Multivariate Analysis of Demographic and Clinical Risk
Factors for RA

Levels of hsCRP
Rheumatoid Arthritis
Variables | hsCRP ANOVA AOR (95% P-val
-value
P-value °
<l mg/ 1-3 mg/ >3 mg/ Cl)
L (n=14 L (n=16 L (n=43
(=14) | L =19 (n=43) Sex (M/F) Male |
Age 40.00 42.75 46.46 0.15 Female 8.15 0.002*
(years) +10.74 +13.35 +10.79 (2.14-30.96)
BMI (kg/ | 22.47+3.79 | 23.15+3.10 | 23.55+3.86 | 0.63 Age (years) 20-39 [
m?) 40-59 1.21 0.64
(0.53-2.78)
HDL-C 59.78 57.81 50.76 0.10 60-79 1 60 048
(mg/dL) +13.34 +16.04 +16.46 ((') 42-598) '
TC / 171.64 169.43 186.04 0.26
(mg Educational Complete college or |
dL) +38.36 +36.39 +42.02 ) )
status university
LDL-C 90.44 90.17 105.14 0.18 llliterate 9.23 0.002*
(mg/dL) +28.38 +31.59 +35.25 (2.25-37.5)
Complete primary 6.92 0.003*
TC/HDL 2.94+0.68 3.14%1.19 4.05£1.71 0.01* school (1.90-25.12)
LDL/HDL | 1.57+0.56 | 1.72+0.95 | 2.36%1.33 | 0.03* Complete secondary | 2.76 0.055
. . school (0.97-7.84)
Notes: Continuous variables compared based on of the three levels of hsCRP by
one-way ANOVA using Tukey's post hoc test for specific comparison. *Statistically Monthly income | >1000 I
significant at P<0.05. 4
(ETB) 500-1000 7.52 0.071
.. . C . (0.84-67.14)
that the clinical outcome of RA patients is similar in various <500 45.17 <0.001
diseases duration period.lg From the total enrolled RA (5.56-366.9)
patients, 87.6% and 13.4% were females and males respec- 2
] BMI (kg/m?) <25 [
tively, whose age ranged from 26 to 73 years old. The 25.9-299 082 0.74
assessment of this study shows that females were more (0.25-26.23)
affected by RA than males. Being female was significantly >29.9 0.093 0.65
associated as a risk factor for the development of the dis- (0.13-0.695)

ease (P<0.05, Table 4). Women whose age ranged from
40-60 showed a three-fold increased risk of developing
RA than men. This finding agreed with another study.?
RA was also seen among middle-aged women.?' The
review by McGill et al discussed the effect of residential
area in the development of RA. According to this review,
women who are living with fewer facilities, in rural
areas are more prone to develop this chronic inflammatory
disease. With regard to residential area, we collected the
data of study participants through well-structured question-
naires. We found that there were patients who live in rural
areas, especially farmers, who were suffering from the
disease.

The risk of developing RA is associated with the socio-
economic status of the individual. According to an
extended report done in Sweden,”* socioeconomic status
is associated with education, and occupation, and this
agrees with our result, which showed that people with

Note: *Statistically significant at P<0.05.
Abbreviations: AOR, adjusted odd ratio; ETB, Ethiopian birr.

low economic and educational status are more vulnerable
to the disease (Table 4). Patients who are illiterate and
completed primary school were more exposed for RA than
others who completed college or university. This is due to
the fact that low educational status leads to low accessi-
bility to medical care service, and lifestyle modification.
Therefore, RA more frequently occurs in an individual
with lower educational status.”> The 1987 ACR criteria
states that the diagnosis of RA is characterized by the
laboratory investigation of rheumatoid factor (RF). In
addition to RF, the recent 2010 ACR/EULAR criteria
incorporates anticyclic citrullinated peptide antibody
(ACPA) for the diagnosis of RA.** Concerning sensitivity
and specificity, RF has lower specificity and sensitivity
than ACPA. ACPA has 95-98% specificity and serves as
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a prognostic and predicative marker for the diagnosis of
RA.* From the total of 73 RA patients, 52 patients were
positive for IgG rheumatoid factor test whereas the other
21 patients were negative for the test (Table 1). The result
of our study shows that the sensitivity of IgG rheumatoid
factor test is 71%. The result of this study agrees with the
previous research.”® The study mentioned sensitivity of
IgG rheumatoid factor and ACPA within the range of
60-80%, 70-90% respectively.

This study showed that there were statistically signifi-
cant elevations of TC, hsCRP, and TG among RA patients
than controls. LDL-C did not show statistically significant
variation among patients compared to controls, whereas
HDL-C was lower in patients compared to controls (Table
1). The inflammatory marker, hsCRP, was significantly
(P<0.05) higher among RA patients compared to controls
(Table 1). Patients had 22.8%, 11%. and 5%, for TG, TC.
and LDL-C higher values than controls, respectively in
reference to baseline values, NCEP ATP III. RA patients
showed 2% lowered HDL-C value compared to control
group (Table 2). The significant elevation of hsCRP level
among cases indicates the presence of the systemic inflam-
mation. The result of our study agreed with previous
findings,>” which indicated the association of elevated
level of hsCRP with cardiovascular risk among RA and
osteoarthritis patients. The higher level of the hsCRP
among RA patients shows that elevation of systemic
inflammation is the underlying cause of future cardiovas-
cular risk.”® Choy et al also explained that hsCRP serves
as an independent predictor of cardiovascular risk, espe-
cially for MI. Three levels of hsCRP concentration were
used to evaluate the inflammatory status. The levels of
hsCRP used in our study are <l mg/L, 1-3 mg/L, and
>3 mg/L (Figure 1). Many other researchers used these
baseline values for comparison.” *! The level beyond
3 mg/L indicates higher inflammatory status, whereas
hsCRP with 1-3 mg/L and <l mg/L levels indicate mod-
erate and lower inflammatory risk respectively. Therefore,
we evaluated the inflammatory status of patients using
these three levels of hsCRP. The level of HDL-C was
negatively or inversely correlated with hsCRP value of
RA patients; however, there were no statistically signifi-
cant variations (Table 3). This result was in line with
a previous work.>? The other laboratory test evaluated in
this study was the measurement of triglycerides (TGQG),
where 32.8% of total cases showed higher TG
values compared to baseline values of the NCEP ATP III
guideline. The TG value of the RA patients was 22.8%

higher than controls. Statistically significant elevation of
TG was observed among cases (Table 2). In addition, our
study was in line with another research report.>
According to this study, the concentration of both
hsCRP and TC showed a statistically significant elevation
among cases compared to controls. However, the concen-
tration of HDL-C was significantly lower among RA
patients than age and sex-matched control subjects.
Elevated serum hsCRP level serves as an independent
predictor of CVD.** This was also supported by another
group of researchers.>® In line with these works, our study
also correlated to future cardiovascular risk complication
as the levels of hsCRP increased. The elevation of hsCRP
among RA patients shown in this study is due to dimin-
ished anti-inflammatory activity of HDL-C. HDL-C serves
as an independent predictor of future cardiovascular risk
complication.®> Therefore, statistically significant lower-
ing of HDL-C level among RA patients showed the pos-
sible
complication. The possible mechanism for the develop-

development of future cardiovascular risk
ment of the cardiovascular risk associated with a lower
HDL-C level has been stated by different researchers. The
presence of higher inflammation among active RA patients
leads to structural modification of HDL-C.*° Paraoxonase-
1 is an enzymatic component of HDL-C which has an anti-
oxidant effect.’® Therefore, oxidation of LDL-C will be
continued and causes progression of the atherosclerosis.
According to the present study, higher inflammatory status
among RA patients may cause loss of the antioxidant
activity of HDL-C. This leads to the pathogenesis of the
atherosclerosis, which is the underlying cause of the car-
diovascular risk.

The ratio of TC:HDL-C and LDL:HDL-C was statisti-
cally elevated among patients in contrast to the controls.
Mean +SD ratio of TC:HDL-C among cases and controls
was 3.64+1.52 and 3.40+0.84 respectively (Table 5). The
mean value of TC/HDL-C was 3.64 and 3.40 for patients

and controls respectively (Table 5). This study showed that

Table 5 Comparison of Atherogenic Indices Between Case and
Control Groups

Parameters Cases (n=73) | Controls (n=40) | P-value
log (TG/HDL-C) | 0.36+0.25 0.28+0.19 0.152
TC/HDL-C 3.61£1.52 3.40+0.84 0.01I*
LDL-C/HDL-C 2.07+1.18 1.98+0.73 0.043%*

Notes: The independent t-test was done to compute mean +SD values of groups.
Values are expressed as mean *SD. *Mean difference is significant at P<0.05.
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there was a significant (P<0.05) elevation of the athero-
genic indices as the level of hsCRP increases among RA
patients (Table 3). From the total enrolled 73 RA patients,
12 patients had TC/HDL-C value beyond the baseline
value (>5). However, controls had a lower value than the
baseline values. This agreed with the report of the group of
researcher.” The risk of MI increases considerably if the
ratio of the TC:HDL-C is greater than five.> The signifi-
cant elevation of these atherogenic indices among cases
agreed with one previous research work.'?

Conclusion

The results of this study showed significant elevation of TC,
TC/HDL, LDL/HDL, and lowered value of HDL-C was seen
among RA patients than controls. Therefore, it is possible to
conclude that there was dyslipidemia among RA patients
than controls. The inflammatory marker, hsCRP, was signifi-
cantly higher among patients compared to controls. The
higher hsCRP shows high grade of systemic inflammation.
Elevated value of hsCRP and atherogenic indices indicate the
elevation of atherosclerotic events in RA patients.
Dyslipidemia and increased systemic inflammation status
were observed among RA patients than controls. Both
indices indicate the presence of an atherosclerotic event in
RA patients. Therefore, it is possible to conclude that RA
patients may become more prone to developing future cardi-
ovascular coronary artery diseases compared to normal sub-
jects. Measurement of lipid profiles and hsCRP in early RA

patients may help to prevent coronary artery diseases.
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