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Abstract
Objective
Our aim was to describe the prevalence of dyslipidaemia, serum lipid behaviour and predictors of serum lipid levels in
a cohort of early rheumatoid arthritis (RA) patients.

Methods
Charts from 146 patients who were lipid-lowering therapy (LLT) free at inclusion and had baseline complete serum fasting
lipid profile and =1 lipid profile/patient/year of follow-up were reviewed. Patient’s prevalence of dyslipidemia was
compared to matched controls. Linear regression analysis was applied in 101 patients who achieved remission to define
predictors of lipid levels according to disease activity status.

Results
At baseline, the 146 patients were most frequently female (89.7%), middle aged (37.6+12.5 years) and had high
disease activity; 37 of them (25.3%) had normal lipid profile. When compared to controls, patients had lower prevalence
of hypercholesterolaemia (19.8% vs. 33.5%) and raised LDL cholesterol (22.6% vs. 33.5%), and higher prevalence of
hypoaphalipoproteinemia (54.8% vs. 18.4%) and of hypertriglycediremia (28.1% vs. 4.8%), p<0.05.

During follow-up (45.6+26.3 months), 108 patients did not receive LLT; lipid levels increased up to last follow-up
meanwhile DAS28, C-reactive protein and COL/HDL ratio decreased, especially during the first 2 years when RA
treatment was intensive. Age, gender and body mass index predicted individual lipid levels in 101 patients who achieved
remission. LLT was a strong predictor of triglycerides levels and of COL/HDL ratio only during remission.

Conclusion
The prevalence of dyslipidaemia in early RA patients differed from the matched controls. During follow-up and parallel
to disease activity, the COL/HDL ratio decreased. Demographic and anthropometric variables and LLT predicted
individual serum lipid levels.
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Introduction

Rheumatoid arthritis (RA) is associated
with higher overall and cardiovascular
(CV) mortality (1-3). CV disease is the
leading cause of death. Besides a genet-
ic component and chronic inflammation
(4, 5), traditional CV risk factors are
strong predictors of CV outcomes that
contribute to the CV mortality in the
general population, although their im-
pact on CV mortality in RA patients is
less clear (6-10). Disease and treatment
related factors have been also proposed
as responsible for the increased CV risk
(11).

Dyslipidaemia is the most frequent
cardiovascular risk factor in Mexican
adults and it is caused by the interaction
of genetic and environmental factors
(12). In addition to hypoalphalipopro-
teinaemia, which has been found close
to 60% of Mexican adults, several ath-
erogenic lipid phenotypes have been
described with isolated hypercholes-
terolaemia, mixed hyperlipidaemia and
the combination of high triglycerides
(TRG)/low high-density lipoprotein
(HDL) being the most common (13).
Patients with active RA have altered li-
pid metabolism characterised by hypo-
cholesterolemia with a global reduction
of total cholesterol (COL), low-density
lipoprotein (LDL), HDL, very-LDL,
and TRG (14, 15). RA patients have
shown low levels of HDL, and higher
lipoprotein(a) and increase in the COL/
HDL ratio; both are associated to an
increased risk of CV disease (16, 17),
although recent observations support
the use of COL/HDL ratio as the most
stable prognostic cardiovascular indi-
cator in RA (18, 19). Higher inflamma-
tory markers levels have been reported
to correlate inversely with COL and
HDL levels, but there is also evidence
that controlling disease activity may
improve lipid profiles (20, 21).

In the last years, it has been emphasised
that Latin-American countries have
distinctive epidemiological, serological
and clinical characteristics of RA (22).
Similarly, lipid phenotypes included in
the concept of dyslipidaemia have dis-
tinctive characteristics in the Mexican
population.

The objectives of the study were:

1. to describe the prevalence of lipid
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phenotype at first evaluation in a co-
hort of Mexican Mestizo early RA pa-
tients and to compare it with data from
matched controls;

2. to describe longitudinal behaviour of
serum lipid profile over follow-up in a
real clinical setting of early RA patients
treated with conventional DMARDs;
3. to identify individual predictors of
serum lipid levels.

Material and methods

Setting and study population

The Early Arthritis Clinic of the Insti-
tuto Nacional de Ciencias Médicas y
Nutricion Salvador Zubirdn was estab-
lished in February 2004. Patients with
RA of less than a year of disease dura-
tion at first evaluation attend the Clinic.
Patients receive ‘“treat-to-target” ori-
ented treatment (T2T). Traditional dis-
ease-modifying anti-theumatic drugs
(DMARDSs) are used in 99% of our
population.

At baseline, a complete medical history
and sociodemographic characteristics
are obtained. Laboratory includes a li-
pid profile with serum COL, LDL, HDL
and TRG.

Standard baseline and consecutive
rheumatic evaluations include extended
joint counts, acute reactant phase deter-
minations, physician and patient-report-
ed outcomes (23, 24), the disease activ-
ity score (28 joints evaluated) (DAS28)
(25), adverse events evaluations and co-
morbidity established by record review.
Patients are evaluated every 2 months
during the first two years of follow-up
and thereafter, every 2,4 or 6 (fixed and
scheduled for all the patients) months.
At fixed six month-intervals, serum li-
pid profiles are scheduled.

Treatment records include previous
treatment (defined as prescribed during
the month prior to the baseline evalua-
tion) and current treatment (at baseline
and consecutive evaluations), which
includes names, doses, schedule, order
start and stop dates of DMARDs, of
corticosteroids and of any other drug.
All the information is recorded using
standardised formats.

Up to September 2013, charts from
160 consecutive patients with early
RA were reviewed. Inclusion criteria
included patients with complete base-



line serum lipid profile (no patient was
excluded); in order to describe lipid
behaviour over follow-up, at least one
complete serum lipid profile per year
of follow-up was required (8 patients
were excluded). Six additional patients
were also discarded as they were taking
lipid-lowering therapy before entering
the cohort. There were completed data
from 148 patients left (and were similar
to data from patients excluded).

Control population

For each case, one control was random-
ly selected from a local database that
included data from more than twelve
thousands Mexican Mestizo adults with-
out neither known medical condition
nor treatment, in whom serum samples
were obtained in order to investigate
prevalence of the Metabolic Syndrome
in Mexico. Controls were matched ac-
cording to age (£5 years), gender, body
mass index (+2), hypertension, mellitus
diabetes and smoking habit. Two pa-
tients could not be matched and there
were 146 pairs of patient/control left.

Variables and definitions

Remission was defined based on the
DAS28 if scored <2.6 (26).

Fasting COL, LDL, HDL and TRG
were measured in serum and reported
in mg/dL.

Hypercholesterolaemia: =1 fasting se-
rum level of COL =200 mg/dL.
Hypoalfalipoproteinaemia: =1 fasting
serum level of HDL =40 mg/dL.
Raised LDL: =1 fasting serum level of
LDL =130 mg/dL.
Hypertriglycediremia: =1 fasting se-
rum level of TRG =150 mg/dL.

Statistical analysis

Prevalence of specific lipid phenotypes
was determined based on serum lipid
profile at baseline or within 2 months
from baseline evaluation.

Distribution of each variable was ana-
lysed. Student #-test and %2 were used
for normally distributed variables and
Mann-Whitney U-test for non-normal-
ly distributed variables.

To summarise cumulative disease activ-
ity, the mean of consecutive values from
corresponding evaluation was obtained.
Linear regression analysis was applied
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Table I. Baseline characteristics of patients and controls.

Characteristics Patients Controls p-value
n=146 n=146

Socio-demographic

Female gender, n (%) 131 (89.7) 131 (89.7) 1

Age, mean+SD, years 37.6+12.5 37.8+12.2 1

Years of formal education, mean+SD 10.9+3.7 NA

Current smokers, n (%) 14 (9.6) 14 (9.6) 1

Disease characteristics

Disease duration, median (range), months 53 (3.5-7)

Patients with RF, n (%) 119 (81.5)

Patients with ACCP, n (%) 123 (84.2)

DAS 28, median (range) 6.1 (5.1-7)

ESR, median (range), mm/H 23 (16-42)

CRP, median (range), mg/dL 0.77 (0.27-3.03)

HAQ, median (range) 14 (09-2.1)

Patients with erosions, n (%) 14 (9.6)

Comorbid conditions

Patients with =1 comorbid conditions, n (%) 69 (47.3)

Comorbidity/patient, mean+SD 0.9+1.06

Patients with diabetes, n (%) 4 (2.7) 4 2.7 1

Patients with hypertension, n (%) 6 (4.1) 6 (4.1) 1

Body mass index, median (range)

Treatment

Patients with DMARDs, n (%)
Patients with corticosteroids, n (%)
Patients with antimalarials, n (%)
Patients with other drugs, n (%)

259 (22.8-29) 249 (23-29) 0.9

78 (53.4)
49 (33.6)
24 (16.4)
75 (51.4)

NA: not available; RF: rheumatoid factor; ACCP: antibodies to cyclic citrullinated peptides; DAS28:
disease activity score, 28 joints evaluated; ESR: erythrocyte sedimentation rate; CRP: C reactive pro-
tein; HAQ: health assessment questionnaire; DMARDs: disease-modifying anti-rheumatic drugs; n:

number; H: hour.

in order to define which among the fol-
lowing variables predicted serum lipid
levels and the COL/HDL ratio within
each patient: age, gender, body mass
index, corticosteroids use, number of
DMARDs/patient and lipid-lowering
therapy use. Models were applied dur-
ing disease activity (defined as the
length of months of follow-up with
consecutive DAS28 score above 2.6)
and during the first sustained remission
period (if ever achieved, it was defined
as the length of time with consecutive
DAS28 <2.6 and maintained for at
least one year).

All statistical tests were 2-sided and
evaluated at the 0.05 significance level.
Statistical analysis was performed us-
ing the SPSS/PC programme (v.17.0;
Chicago, IL, USA).

Ethics

The study was approved by the internal
review board. Written informed consent
was obtained in order to have patient’s
charts reviewed and data presented in
scientific forums or published.
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Results

Baseline characteristics of the study
population and of matched controls
The 146 patients included were most
frequently females, middle aged, had
10.9+3.7 years of formal education and
at least one comorbid condition. As ex-
pected at first evaluation, patients had
very active disease and high disability.
At baseline, 49 patients (33.6%) were
receiving low doses of oral corticos-
teroids (equivalent to <10 mg/day of
prednisone) and 78 patients (53.4%)
DMARDs; among them, 24 were re-
ceiving antimalarials. Table I also shows
the characteristics of the controls.

Prevalence of dyslipidaemia in the
study population and comparison with
matched controls

At baseline evaluation, 37 patients
(25.3%) had normal serum lipid pro-
files, 54 (37%) had one distinct lipid
phenotype, 39 (26.7%) had 2 concomi-
tant lipid phenotypes, 13 (8.9%) had
three and 3 patients (2.1%) had con-
comitantly four lipid phenotypes.
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RA patients had lower prevalence of
hypercholesterolaemia and raised LDL
than controls. Conversely, they had
higher prevalence of hypoalfalipopro-
teinaemia and hypertriglycediremia

(Fig. 1).

Disease activity and serum lipid
profile’s behaviour over follow-up

We selected 108 RA patients who did
not take lipid lowering therapy (LLT)
during their follow-up. Their character-
istics at baseline were similar to those
who did.

Selected patients had (mean+SD) fol-
low-up of 45.6+£26.3 months, (mean)
lipid panel result/patient/year of fol-
low-up of 2 and (mean) disease activ-
ity evaluations/patient/year of follow-
up of 7 (during the first 2 years) and of
5 (after the first 2 years of follow-up).
Figure 2A shows that serum COL, HDL
and TRG increased over follow-up
meanwhile serum LDL progressively
decreased after it picked at the fourth
year. Figure 2B shows that during the
first 2 years of follow-up DAS28, CRP
levels and COL/HDL ratio decreased.
Thereafter, CRP levels appear to pla-
teau, DAS28 showed a subtle increased
up to last follow-up although always
below remission value and, finally,
COL/HDL ratio increased up to the 4
year and thereafter showed the lowers
values up to last follow-up.

Number of DMARD/patient increased
during the first 2 years up to 2.5, and
there after appear to plateau up to 2/pa-
tient until last follow-up. The percent-
age of patients receiving corticosteroids
increased during the first 3 years of fol-
low-up and there after decreased up to
last follow-up (Table II).

Predictors of serum lipid levels
During follow-up 101 patients achieved
sustained remission.

Their paired data of serum COL, HDL,
LDL, TRG and COL/HDL ratio meas-
ured during disease activity and during
remission were compared. No differ-
ences were found but (mean+SD) HDL
serum levels raised during remission
(424+11.9 mg/dL vs. 44.7+11.1 mg/
dL, p=0.03 meanwhile COL/HDL ratio
decreased (4.2+1.1 vs.4+1.2,p=0.004).
To determine predictors of serum lipid

60

50

40

p=0.05 0<0.001
=
Q2
)
3
“ 49!
- 33
x
2 3 ™ 2
& & & &
5 - & &
‘~ 3 & <
x& & &
& 3 N
& R R
& & &
& N o
&

¥ patients ™ Controls

Fig. 1. Comparison of lipid phenotype’s prevalence between patients and controls.

Prevalence of hypercholesterolaemia, hypoalphalipoproteinaemia, raised LDL and hypertriglyceri-
demia is defined at first evaluation in the early arthritis Clinic. Figure shows prevalence’s comparison
between patients (red boxes) and matched controls (pink boxes). Number inside the box represents
number of patients and controls diagnosed in each lipid phenotype.

levels linear regression models were
applied. Paired data regarding demo-
graphy (age, gender), anthropometry
(BMI), and treatment (corticosteroids
use, antimalarials use, DMARDs/pa-
tient and lipid lowering therapy use)
entered models. As shown in Table III,
age, female gender and body mass in-
dex predicted serum lipid levels and
the direction and magnitude of the re-
lationship was similar during disease
activity and during remission; gender
had the greatest impact. Gender and
body mass index predicted COL/HDL
ratio during disease activity meanwhile
during remission state, gender and the
use of lipid lowering therapy were pre-
dictors. Also, during remission, lipid
lowering therapy strongly impacted
TRG serum levels.

Discussion

Increasing evidence suggests that the
treatment of atherogenic dyslipidaemia
should be considered as part of cardio-
vascular management in RA (27-29) but
practical questions are how to interpret
an atherogenic lipid profile in a patient
with active disease or when a specific
intervention should be indicated.

Our study was performed in a real clin-
ical setting and included patients with
early disease, substantial comorbidity
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and receiving conventional DMARDs
according to a T2T strategy. Standard-
ised rheumatic assessments, comorbid-
ity and treatment were routinely per-
formed along with lipid serum determi-
nations and for the present report data
from up to 7 years of follow-up are pre-
sented. Accordingly, we consider that
our results are of practical relevance as
they reflect daily patient’s conditions.
At baseline, the vast majority of (ac-
tive) patients presented an abnormal
lipid profile and the frequency and dis-
tribution of dyslipidaemia significantly
differed from that of matched controls,
in accordance to previous descriptions
(1, 11, 30). Dyslipidaemia (alterations
of individual lipid components and
their ratios as defined by specific crite-
ria) was detected in 75% of our patients
meanwhile it has been described to af-
fect up to half of all patients with RA
in a hospital setting (31). Our higher
prevalence could be explained by the
distinctive genetic background of our
population of Mexican Mestizos pa-
tients in whom a high (and undetected)
prevalence of atherogenic lipid pheno-
types has been described (13).

We found that serum COL, HDL and
TRG levels increased up to last follow-
up, meanwhile serum LDL picked and
then decreased. Nonetheless, the COL/
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Fig. 2. Longitudinal serum lipid and CRP levels (Fig. 2A), and longitudinal COL/HDL ratio, DAS28

and CRP (Fig. 2B) during follow-up.

2A. Median (range) of serum mg/dL of COL, HDL, LDL, TRG and CRP at follow-up are represented.
The X axis represents scale for years of follow-up and the Y axis scale in mg/dL of serum lipid levels

(left side) and of CRP (right side).

2B. Median (range) of COL/HDL, DAS 28 and CRP ratio during 7 years of follow-up are represented.
The X axis represents scale for years of follow-up. Right Y axis represents scale for COL/HDL ratio
and left Y axis scales for DAS28 and for CRP (in mg/dL).

The continuous orange line represents the DAS28 score below which value remission is defined.

HDL ratio which has been suggested as
the most stable prognostic cardiovascu-
lar indicator in RA (18, 19) decreased
and paralleled disease activity control.
Our study corroborates that dampening
of inflammation in RA patients reduces
the risk of CV disease. Nonetheless, it
may also be possible that DMARDs
(isolated or in specific combination
with/without corticosteroids [32]) may
directly affect serum lipid levels and

lipoprotein(a) by a mechanism inde-
pendent of (and/or added to) the abro-
gation of inflammation as it has been
suggested in previous studies (33-39).
Furthermore, the impact of the mecha-
nisms described on each specific lipid
level may vary and could explain why
serum LDL levels had a different beha-
viour over follow-up than that of HDL,
COL and TRG levels. Additionally,
multiple other factors are involved in
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lipid regulation and function, including
physical activity, adiposity, diet, alco-
hol intake, and smoking and their effect
may be distinct according to specific
lipid phenotypes. Recently, a single-
center prospective study has reported
that RA patients with persistently higher
LDL cholesterol levels were more likely
to have chronic inflammation (40). This
observation suggests that remission
of inflammation may have contrasting
consequences on the lipid profile. Thus,
it is likely that LDL had a small decre-
ment in our cohort due to the attainment
of lower disease activity levels/remis-
sion in most of the patients.

Similar to it has been described in non-
RA Mexican Mestizos, demographic
and anthropometric variables predicted
individual serum lipid levels and the
COL/HDL ratio irrespective of the pa-
tient disease activity status. Interest-
ingly, LLT was found a strong predic-
tor of serum TRG levels (in addition to
gender) and on the COL/HDL ratio only
during remission state which suggests
that this therapy may have a greater
impact when inflammation has been
abrogated. In the most recent Mexican
National Health and Nutrition Survey it
was shown that the prevalence of the si-
multaneous elevation of cholesterol and
triglycerides concentrations increased
in direct proportion with age (13); also,
the prevalence of hypertriglycediremia/
hypoalphalipoproteinaemia was  sig-
nificantly higher in men compared to
woman; finally, the same study showed
that higher BMI was associated with a
higher prevalence of several atherogen-
ic lipid profiles (13).

Limitations of our study need to be ad-
dressed. Our cohort of patient with early
RA is limited to a population of Mexi-
can Mestizos which has a particular
genetic background that affects both
the disease itself and dyslipidemia syn-
dromes; accordingly, our results may
not be generalised although the present
study is of value for the understanding
of worldwide RA epidemiology.

The study addresses the potential im-
pact of disease activity on serum lipid
behaviour although it is well known that
besides inflammation, multiple other
factors are involved in lipid regulation
and function but their effects were not
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Table II. Follow-up treatment in 108 patients who were lipid lowering therapy-free: corticosteroids and DMARDs.

Years of follow-up Baseline 1 2 3 4 5 6 7

Patients, n 108 108 95 86 73 68 55 42

DMARDs/patient, n 1(0-1) 2(1.7-27)  25(2-3) 2(15-3)  2(1.5-3) 2 (1-2.5) 2(1-2) 2 (1-2)
Median (range)

Patients on corticosteroids, n (%) 43 (40) 52 (48) 46 (48) 42 (49) 34 (46) 31 (46) 25 (46) 16 (37)

DMARD:s: disease-modifying anti-rheumatic drugs.

Table III. Significant predictors of serum lipids levels and of COL/HDL ratio during disease activity and during sustained remission.

COL* HDL* LDL* TRG* COL/HDL ratio*

Age 0.2,(0.4-1.2),0.000

1.1,(0.7-1.5), 0.000

0.2,(0.1-04),0.002 0.7, (0.3-1),0.000

0.9, (0.6-1.2), 0.000

Female gender 10.7, (5-16.5),0.000 -50.6, (-80t0o -1.3),0.001 -1, (-1.5to -0.5), 0.000

Body mass index

Lipid lowering therapy

114, (53-174),0.000
-04,(-0.8t0-0.1),0.01

-1.3,(-2t0-0.6,) 0.001

2.8,(1.1-4.4),0.001 3.1,(0.9-5.3),0.005

0.03 (0.01-0.06), 0.05

-39, (-66 to -12), 0.005 -0.6, (-1.1t0-0.2), 0.01

*Serum levels expressed as mg/dL. Data are presented as B coefficient (95% CI), p-value. COL.: total cholesterol; HDL: high density cholesterol; LDL: low

density cholesterol; TRG: triglycerides.

assessed. It should also be emphasised
that the interplay between inflammation
and lipid components is far more com-
plex than just the alteration of the serum
lipid levels (41) and that inflammation-
induced alterations of structure and
function affect LDL and TRG in addi-
tion to HDL (42).

CV outcomes were not assessed; we
were limited by the length of the pa-
tient’s follow-up, up to 7 years, which
is considerable for the study but insuf-
ficient for evaluating cardiovascular
outcomes.

A crude description of the prevalence
of isolated lipid abnormalities is con-
sidered a gross estimation of the lipid-
related cardiovascular risk of a popula-
tion meanwhile a more precise descrip-
tion is addressed when the lipid abnor-
malities are grouped and combined as
lipid phenotypes.

Finally, the study was retrospective and
the number of patients which data were
analysed were limited, including those
taking LLT. Accordingly, some poten-
tial predictors may have been missed.

Conclusions

In conclusion, the vast majority of early
and active RA Mexican Mestizos pa-
tients had unrecognised atherogenic li-
pid phenotypes when first referred to a
rheumatologist. A higher prevalence of

hypoalphalipoproteinaemia and hyper-
triglycediremia was found in patients
compared to matched controls. This
particular prevalence and distribution of
lipid phenotypes may be influenced by
2 main factors in our population, a dis-
tinctive genetic background and inflam-
mation burden. Following intensive
treatment with DMARDs according to
a treat-to target-strategy, most of the pa-
tients achieved and maintained a state
of remission. Control of disease activity
paralleled serum decreases in the COL/
HDL ratio. Individual patient’s serum
lipid levels were influenced by age,
gender and body mass index no mat-
ter the disease activity status and in the
same direction as it has been described
in non-RA populations. Nonetheless,
during remission state, lipid lowering
therapy (specifically fibrates) use was
also a strong predictor of serum TRG
levels and of the COL/HDL ratio.

Evidence-based EULAR recommenda-
tions for cardiovascular risk manage-
ment in patients with RA have been
recently published (43). We reinforce
the recommendation that RA patient’s
evaluations should include periodic as-
sessment of CV risk factors, including
of serum lipid levels. Specific clini-
cal situations where disease activity is
detected and treatment is intensified
should be targeted and appropriated fol-
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low-up of serum lipid levels performed.
To date, there are no specific guide-
lines for dyslipidemia management in
RA patients and rheumatologists are
prone to adopt those designed to treat
non rheumatic patients. Nonetheless,
we should be aware that in addition to
genetics and factors related to lifestyle,
other potential mechanisms unique to
the RA population such as inflammation
and treatment strategies influence lipids
levels over follow-up. We proposed that
strategies to improve atherogenic lipid
phenotypes, specifically fibrates should
be individually considered and custom-
ised according to disease activity sta-
tus. Special attention should be given
to serum lipid levels when remission
is achieved (and maintained) and LLT
accordingly modified. It remains to be
determined if there is a critical level of
serum lipid above which LLT should be
indicated and the potential impact of li-
pid-lowering therapy on CV outcomes.
A special matter of concern should be
the increasing costs derived from the
implementation of such strategies.
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