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ABSTRACT

Background: Plasma concentrations of lipoprotein (a) [Lp(ag],lipoprotein with
atherogenic and thrombogenic properties, have angtgenetic basis, although high
concentrations of Lp(a) have also been reportethencontext of inflammation, as in
rheumatoid arthritis (RA). Few studies evaluateitheact of biologic therapies (BT) on
Lp(a) in RA, taking into account that with thesewnéherapies a better control of
inflammation is achieved.

Objective: Evaluate the plasma concentrations of Lp(a)parfssh RA patients on BT
attending rheumatology outpatient clinics.

Methods: Baseline analysis of the CARMA project, a 10-y@aospective study
evaluating the risk of cardiovascular events in &#&l other forms of inflammatory
arthritis. RA patients were classified accordingtteatment: no biologic, anti-tumor
necrosis factor, anti-IL-6 receptor tocilizumab @)Cand other biologic (rituximab or
abatacept). A model of linear multivariate regressias built in which the dependent
variable was Lp(a) concentration and the explagatariable was BT. The model was
adjusted for confounding factors.

Results Seven hundred and seventy-five RA patients wanalyzed. Plasma
concentrations of total cholesterol and triglycerigere significantly higher in TCZ-
treated patients. Nevertheless, no significantedifice in the atherogenic index
between TCZ-treated patients and patients withdutwBs found. After adjusting for
confounding factors, patients with BT had lower @amtrations of Lp(a) than those
without BT; however, only TCZ-treated patients aeleid statistically significant
differences(§: -0.303, 95% CI: -0.558 to -0.047; p=0.02).

Conclusions RA patients treated with tocilizumab show lowéaigmna concentrations

of Lp(a) compared to patients without BT.
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INTRODUCTION

Beyond the quantitative and qualitative alterationslipid metabolism reported in
patients with rheumatoid arthritis (RA) related itflammation, nonconventional
atherogenic risk factors may also play a role anititcreased cardiovascular (CV) risk of
RA patients (1). In this sense, high levels of fipmein(a) [Lp(a)] have been observed
in RA and other types of inflammatory arthritis 8,

Serum concentrations of Lp(a), which has atherageand thrombogenic properties and
is a lipoprotein regarded as an independent CV fastor, are higher in patients with
coronary artery disease (4). Lp(a) is structuraltyilar to the low-density lipoprotein
cholesterol (c-LDL) molecule which, in additionapolipoprotein B100 (apoB100), has
another protein, the apolipoprotein (a) [apo(a}jisTapolipoprotein gives Lp(a) more
atherogenic properties, based mostly on its sizé,is genetically determined (5). The
size heterogeneity of apo(a) is related to theawdei number of copies of one of the
protein domains, the Kringle IV type 2, and it has inverse relationship with the
density and the plasma concentration of Lp(a).Middials with small apo(a) are those
with the highest Lp(a) concentrations and increasediovascular risk (6). On the other
hand, although plasma concentrations of Lp(a) havetrong genetic basis, as
mentioned above, high concentrations of Lp(a) rese been reported in the context of
inflammation.

Lp(a) seems to act as an acute-phase reactant. udgwenlike traditional lipid
metabolism, which is effectively modulated by treaht of the disease (2, 7), the
effects of therapy on metabolism of Lp(a) in pasenith RA remain unclear. This may
be explained in part by the fact that genetic fictmve a large impact on the variation

of Lp(a) levels (8).



Better control of inflammation and disease activity patients with RA has been
achieved by the use of biologic therapies. Howetlare have been few studies that
evaluate the impact of these new therapies on Lp(&A (9, 10). This aspect is of
particular interest because it has been observad lth(a) levels are higher in
individuals with elevated interleukin-6 (IL-6) senu concentrations, as this
proinflammatory cytokine increases the transcriploactivity of the apo(a) gerdPA
(11).

Taking into account all of these considerations, ghrpose of the present study was to
evaluate the plasma concentrations of Lp(a) in Bpapatients with RA on biologic
therapy attending Rheumatology outpatient clinidsese patients were enrolled in the
CARdiovascular in rheuMAtology (CARMA), a 10-yearoppective cohort study
designed to determine the cardiovascular mortalisk in patients with chronic

inflammatory rheumatic diseases, including thos ®iA.

MATERIAL AND METHODS

Study design

Cross-sectional analysis from the baseline visd @D-year prospective follow-up study
CARMA. In this study, a cohort of patients with ohic inflammatory rheumatic

diseases, including those with RA, were compareth @nother non-inflammatory

cohort (12).

Patient recruitment

Patients diagnosed with RA at sixty-seven RheurogiolUnits selected from Spanish
National Health System hospitals participated ire tstudy. The participant

Rheumatology Units were randomly selected afterobabilistic cluster sampling from

the database of the Spanish Society of Rheumatd®BR). Inclusion criteria for the



recruitment period (July 2010 to January 2012) vesréollows: patients diagnosed with
RA according to the 1987 American College of Rhetotogy classification criteria
(13), aged 18 years or older, and signed infornoedent by the patient. Information on
the sample size of the project and baseline chaatits of the population were
described by Castafieda et al (12). This study vea®nned following the principles
outlined in the Helsinki Declaration and the stymtgtocol was approved by the Ethics
Committee for Clinical Research of Galicia, Spain.

Variables and operative definitions

Lp(a) plasma concentrations were considered thaguyi endpoint. All biochemistry
determinations were made after an overnight fadtthay were analyzed according to
the methodology and reproducibility level of eadntigipant institution.

The cohort with RA was evaluated following inteinatl protocols, including
standardized definitions and validated questiomsaiAll patients included in this study
were continuously and systematically evaluatedima-4nd, to verify the quality of the
information, in situ data monitoring was performed in 15% of randomieced
patients.

Treatment of RA, as an explanatory variable, wassified into four categories: no
biologic therapy, anti-tumor necrosis factor (TNR@rapy, treatment with tocilizumab
(TCZ), and other biological therapies (rituximabatsatacept).

Other variables analyzed were: (1) obesity (bodgsnadex> 30 kg/m2) and main
physical activity during working hours (low actiyitsitting most of the time; moderate
activity: standing most of the time and with litdteovement or effort; intense activity:
walking most of the time or performing tasks thaquire high physical activity); (2)
traditional (classic) CV risk factors (hypertensiayslipidemia, obesity, smoking,

diabetes and family history of ischemic heart dse¢a(3) parameters of inflammation



and disease activity: rheumatoid factor (RF), agthc citrullinated peptide antibodies
(ACPA), erythrocyte sedimentation rate (ESR) (mitriur), C-reactive protein (CRP)
(mg/L), disease activity score including 28 joirtisd erythrocyte sedimentation rate
(DAS28-ESR), health assessment questionnaire (HAQ)Y; (4) lipid and lipoprotein
profiles: total cholesterol (TC), triglycerides (J,Gow-density lipoprotein cholesterol
(LDL-c), high-density lipoprotein cholesterol (HDd); apolipoprotein Al (apo Al),
apolipoprotein B (apo B) and Lp(a), and (5) potantionfounding factors such as the
presence of erosions, duration of disease, atheiogedex (TC/HDL-c) and therapies.
Hyperlipoproteinemia(a) was defined by a serum ) pecentration > 50mg/dL.
Statistical analysis

Variables were described according to their typpl@nd distribution. Categorical
variables were described using frequencies andeptages. Differences between
groups were compared using chi-squared tests. i@anis variables that followed a
normal distribution were described using the meahstandard deviation (SD) and the
differences between groups were assessed using AN@sts. Non-normally
distributed variables were described with the meaiad interquartile range (IQR) and
differences between groups were assessed with rinek&l-Wallis non-parametric test.
In all of the analyses a p-valg®.05 was considered statistically significant.

Given the asymmetric nature of the outcome variafilp(a)), a logarithmic
transformation was performed and the model wass&jluusing multivariate linear
regression. To reduce variability in the methodsndfasurement of Lp(a) across the
participating hospitals, mixed linear multivariategression models were constructed
with robust variance estimators using the hosg@isah cluster for variable estimation.
The selection of adjusted variables in the multatar model was based on clinical

judgment and those with a p-value <0.20 in the r@ analysis. Multicollinearity



among independent variables was also explored ild the model. In the model of
linear multivariate regression, the explanatoryiatae (biologic therapy) was adjusted
for confounding factors.

Data management and statistical analysis were alezatl at the Research Unit of the
SER following a pre-established analysis plan.tA# analyses were performed using
the SPSS 21.0 statistical program and Stata 1905(kakeway Drive. College Station,
Texas 77845, USA).

RESULTS

Information on Lp(a) was available in 441 of the57({56.9%) patients with RA
included in the CARMA study project. No baselinffetiences were observed between
patients in whom Lp(a) was analyzed or not. Thenm@mographic, clinical and
laboratory features of the CARMA RA cohort are sumniaed inTable 1 Patients
undergoing biologic therapy had longer disease touraErosive arthritis was more
commonly observed in patients treated with anti-TRBEtients on TCZ therapy were
more commonly women and younger. Hypercholesterialeand statin therapy were
more commonly observed in TCZ-treated patients. -Ti€4ted patients had lower
disease activity as measured by DAS28 (2.71+1.4Q;04), but poorer scores on HAQ
(1.3; IQR 0.6-1.6; p<0.001). The disease-modifyargirheumatic drugs (DMARD)
prescription rate was lower in TCZ-treated patiefn3.3%; p=0.005) than in those

treated with other biologic therapies or not trdatéth biologic agents.



Table 1. Sociodemographic and clinical characterists of patients with rheumatoid arthritis stratified by type of therapy.

. _ Non biological ~ Anti-TNF therapy Tocilizumab Other biologic ;
Variables Total (n=775) therapy (n=462) (n=236) (n=30) therapies (n=47) p-value
Age, years, mean = SD 458+13.4 47.89 +13.66 0318.12.43 40.67 £12.73 42.85+11.82 <0.001
Sex, female, n (%) 581 (74.97) 345 (74.68) 17985p6. 26 (86.67) 31(65.96) 0.227

Educational level, n (%)



Elementary

University / secondary
Main activity, n (%)

Sedentary

Moderate

Active with displacement
BMI, kg/m?, mean + SD
Obesity (BMI > 30), n (%)
Smoking, status, n (%)

Current smokers

Past smokers

Never smokers

Disease duration, years, mean + SD

DAS28 ESR, mean + SD

HAQ (0-3), median [p25-p75]

ESR, mm/f h, median [p25-p75]
CRP (mg/L), median [p25-p75]
Tender joint count (out of 28), median

[p25-p75]

Swollen joint count (out of 28),

median [p25-p75]

RF positive, n (%)
ACPA positive, n (%)
Erosive Arthritis, n (%)

Cardiovascular disease, n (%)

Diabetes, n (%)
Hypertension, n (%)

Hypercholesterolemia, n (%)

Family history of IHD, n (%)
DMARD, n (%)
Glucocorticoids, n (%)
NSAIDS, n (%)

ACE inhibitors, n (%)
ARBS, n (%)

Statins, n (%)

Beta blockers, n (%)
Calcium antagonists, n (%)

529 (68.97)
238 (31.03)

236 (35.01)
290 (43.03)
148 (21.96)

26.89 + 4.82
180 (23.23)

189 (24.39)
202 (26.06)
384 (49.55)

10.23 £8.94

3.19+1.25
0.5[0.1-1.1]
17 [9-29]

3.0[1.2-6.4]

1[0-3]
0[0-2]

594 (76.65)
463 (59.74)
352 (45.42)
81 (10.5)
59 (7.61)
236 (30.45)
238 (30.71)
96 (12.44)
674 (86.97)
357 (46.06)
309 (39.87)
76 (9.81)
59 (7.61)
161 (20.77)
50 (6.45)
39 (5.03)

319 (70.11)
136 (29.89)

125 (31.65)
179 (45.32)
91 (23.04)
26.83 +4.64
101 (21.86)

110 (23.81)
122 (26.41)
230 (49.78)
8 8BS0
3.13+1.24
0.5[0.12-1.0]
17 [9-31]
3.95 [1.5-7]
11[0-3]

0[0-2]

341 (73.81)
267 (57.79)
170 (36.8)
49 (10.61)
39 (8.44)
138 (29.87)
131 (28.35)
55 (11.98)
416 (90.04)
217 (46.97)
179 (38.74)
52 (11.26)
32 (6.93)
91 (19.7)
27 (5.84)
22 (4.76)

156 (66.38)
7962)

84 (38.71)
86 (39.63)
(21.66)
26.87 £5.12
(38.73)

57 (24.15)
58 (24.58)
121 (51.27)
12.47 +8.98
3.3019
0.7 [0.1-1.4]
17 [9-28]
2.1[1.1-5.3]
1[0-4]

0[0-2]

190 (8.5
146.86)
163.14)
5 (1R.59)
18 (7.63)
7763}.
74 (31.36)
34 (14.41)
199 (84.32)
91.1)
94 (39.83)
20 (8.47)
20 (8.47)
49 (20.76)
18 (7.63)
15 (6.36)

61933)
11 (36.67)

13 (48
11 (44)
2(8)
27.42 +4.97
8 (26.67)

0 (38.33)

209 (
4 (46.67)

12.57 +8.59
2.71+1.41
1.3[0.6-1.6]
6 [3-19]
0.4[0.2tL
1.5 [0-4]

1[0-3]

24 (80)
19 (63.33)
13 (43.33)

1(3.33)

0(0)

11 (36.67)

19 (63.33)
3 (10.00)
(23.33)
14 (46.67)
(38.33)

2 (6.67)

4 (13.33)
(48167)

3 (10)

2 (6.67)

35 (74.47)
12 (25.53) 023
15 (40.54)
14 (37.84) 0.34
8 (21.62)
27.29 +5.03 0.85
15 (31.91) 0.46
12 (25.53)
16 (34.04) 0.70
19 (40.43)
10.72 +8.07  0ea.
3.57+1.38 0.01
0.7538:1.25]  <0.001
19[9-29]  <0.001
3.2[1.7-184]  <0.001
3[0-6] 0.02
1[0-3] 0.36
39 (82.98) 0.15
31 (65.96) 0.55
20 (42.55) <0.001
6 (12.77) 0.591
2 (4.26) 0.30
10 (21.28) 0.39
14 (29.79) 0.001
4 (8.51) 0.62
37 (78.72) 0.005
29 (61.7) 0.07
20 (42.55) 0.45
2 (4.26) 0.31
(638) 0.56
7 (14.89) 0.004
2 (4.26) 0.61
0 (0) 0.31

TNF: tumor necrosis factor; SD: standard deviatiBh]|l: body mass index; RF: rheumatoid

factor; ACPA: anti-cyclic citrullinated peptide @mdies; ESR: erythrocyte sedimentation rate;

CRP: C-reactive protein; DAS28-ESR: Disease Attiicore using 28 swollen or tender joint

count and ESR; IHD: ischemic heart disease; DMARiIBease-modifying antirheumatic drugs;

HAQ (0-3): Health Assessment Questionnaire; NSAiDn-steroidal anti-inflammatory drugs;

ACE: angiotensin converting enzyme; ARBs: angiateliseceptor blockers

Serum lipids, lipoprotein and apolipoprotein valum® shown inTable 2 Total

cholesterol and TG were significantly higher inipats treated with TCZ than in the

rest of patients with RA. However, no significarffetences in the atherogenic index



were observed. By contrast, TCZ-treated patientsibéied statistically significant
lower plasma concentrations of Lp(a) than the oA patients included in the other
groups. Of note, only a small percentage of TCaAted patients had
hyperlipoproteinemia(ajTable 2) No other significant differences were found among

groups.

Table 2. Lipid and lipoprotein profiles of patientswith rheumatoid arthritis stratified by type of th erapy.

. Total Non biological Anti-TNF - Other biological
Variables Tocilizumab
therapy therapy therapy
(774) (462) (235) (30) (47)
Total cholesterol (mg/dL), (n) mean £SD ) 46 35 56 201.00 +36.03 207.26+3557 217.65+29.20  202.15+32.21
. . (770) (458) (235) (30) (47)
Triglycerides (mg/dL), () mean + SD 107.16 +5521 103.13+52.20 110.04+57.62 130.60 %7625 117.05+51.71
) (724) (433) (218) (29) (44)
LDL-¢ (mg/dL), (n) mean + SD 122.76 +32.92 121.17 +33.53 126.13+31.65 128.43+28.82 117.95+37.91
) (759) (452) (230) (30) (47)
HDL-c (mgfdL), (n) mean + SD 61.29+17.15 61.14+17.27 60.69+16.22  64.30+16.71  63.71+ 20.58
(591) (360) (175) (24) (32)
Apo Al (mg/dL), (n) mean + SD 162.99 +31.36 16450 +33.04 150.76+27.47 1655 +28.66  160.94 +33.58
(603) (367) (179) (24) (33)
Apo B (mg/dL), (n) mean £ SD 9442 +23.97 93.93+2472  96.02+2238  97.77+21.94  88.62+2513
. (759) (452) (230) (30) (47)
Atherogenic index, (n) mean + SD 3.60 +1.31 3.50 + 1.44 3.63 +1.06 3.61+1.12 3.49 +1.28
Lipoprotein (a) (mg/dL), (n) median, [p25- (441) (265) (131) (22) (24)
p75] 155[6-34.7]  16.7[7.2-40]  15.4 [6-32.3] 8.5 [6-15.5] 10.8 [2.2-26.3]
i i 0,
Lipoprotein (a) >50 mg/dL, n (%) 72 (16.33) 50 (18.87) 19 (14.5) 1(4.76) 2 (8.33)

TNF: tumor necrosis factor; LDL-c: low-density lipmtein cholesterol; HDL-c: high-density
lipoprotein cholesterol; Atherogenic index: totabtesterol/HDL-c; Apo: apolipoprotein.

Table 3 shows the results of the multivariate analysiseA#djusting for confounding
factors, patients treated with biologic therapychesl lower plasma concentrations of
Lp(a) than those not undergoing biologic therapypwiver, only the subgroup of
patients treated with TCZ achieved statisticaliyngicant differences when compared
with those not receiving biologic therapg-¢oefficient: -0.303, 95% confidence
interval (Cl): -0.558 to -0.047; p=0.02). The résuidemonstrated a positive association

between LDL-c and Lp(apfcoefficient: 0.002, 95% CI: 0.0004 to 0.004; p=40,(and
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p-value

0.04
0.01
0.16
0.53
0.37
0.35
0.92

0.05

0.04



a negative association between the concentratidnkpa) and triglycerides ¢
coefficient: -0.002, 95%CI -0.003 to -0.0007; pG{L).

Table 3. Multivariate analysisof Lp(a) levels in patients with RA.

Multivariate linear regression adjusted for confoung factors (age, sex, hypercholesterolemia,

Variables Regression beta p-value
Coefficient (95% CI)

Type of therapy (ref. non-biologic therapy)

Anti-TNF therapy -0.118 (-0.246 to 0.010) 0.07

Tocilizumab -0.303 (-0.558 to -0.047) 0.02

Other biologic therapies -0.182 (-0.425 to 0.061) 0.14
Age -0.0004 (-0.004 to 0.005) 0.86
Sex (ref. male) -0.065 (-0.198 to 0.068) 0.34
Hypercholesterolemia (ref. no) 0.165 (0.034 to 0.296) 0.01
LDL-c (mg/dL) 0.002 (0.0004 to 0.004) 0.01
Triglyceride (mg/dL) -0.002 (-0.003 to -0.0007) 0.001
Tender joint count -0.006 (-0.020 to 0.008) 0.40
CRP (mg/L) 0.001 (-0.002 to 0.005) 0.44
Disease duration (years) 0.004 (-0.002 to 0.011) 0.20
DMARD (ref. no) 0.122 (-0.035 t0 0.279) 0.13

LDL-c, triglycerides, ESR, disease duration and DRDAadministration). Outcome variable:
Log Lp(a). Cl: confidence interval; TNF: tumor nesis factor; LDL-c: low-density lipoprotein

cholesterol; CRP: C-reactive protein; DMARD: Diseasodifying antirheumatic drugs.

DISCUSSION

The results from the present study show that T@4ted RA patients followed-up at
rheumatology-out-patient clinics have lower plascoacentrations of Lp(a) than RA
patients not treated with biologics.

The relationship between alterations in conventidipa profiles and inflammation in
patients with RA is well known (14). However, ddspthe fact that Lp(a) exerts
atherogenic and prothrombotic effects (3), the gmmee of hyperlipoproteinemia(a) in
RA has not received sufficient attention (2, 13)isTmay be due in part to the lack of

an effective pharmacological treatment for hypepimteinemia(a) (16), and also
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because plasma Lp(a) is not recommended as a generaning test for assessing CV
risk in the general population. Nonetheless, Lp&essment is indicated in people with
a high CV risk or a strong family history of prema atherothrombotic disease (17).
Due to the presence of chronic inflammation, tHati@nship between CV disease and
lipid levels in patients with RA appears to be @iéint from that observed in the general
population (18). In this regard, lipoprotein abnatities described in RA patients
improve with effective anti-rheumatic treatment asresult of the reduction in
inflammation (7). Nevertheless, the mechanisms luaain this process are far from
being completely understood. Although some stutiage shown that methotrexate
alone, or in combination with an anti-TNF, may léad significant reduction of Lp(a)
levels in RA (19), a former study of our group thsed that Lp(a) levels remain
consistently elevated in RA despite antirheumaiterdpy (including glucocorticoids,
conventional DMARDs and anti-TNF therapy) (2).

The introduction of biologic therapies targetingesiic inflammatory mediators
different from anti-TNF agents has been an imparssep forward in the management
of RA. The results of the present study did nowslstatistically significant differences
in the Lp(a) levels between RA patients treatechvainti-TNF therapy and those not
receiving biologic therapy. Unlike these biolo@igents, it is worth noting that TCZ
therapy was associated with low plasma concentrataf Lp(a) in our patients with
RA, and that this association remained statisyicalignificant after adjusting for
potentially confounding factors.

To the best of our knowledge, this association drdg been assessed in two studies
(9,10). In this regard, Schultz et al. (9) studied patients with rheumatic diseases
(without describing the specific diagnosis), andinfd that the inhibition of IL-6

signaling reduced Lp(a) plasma concentrations. Efffisct was observed in the first
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month of treatment and remained present at thd thionth. Mclnnes et al. (10), in a
multicenter study involving 132 patients randomized two arms; placebo plus
methotrexate and TCZ plus methotrexate, describe@7% reduction in Lp(a)
concentrations in TCZ-treated patients. More rdge@abay et al. compared changes
in lipids in RA patients treated with tocilizumabdaadalimumab in a post-hoc analysis
(20). They found that tocilizumab yielded highecrase of LDL-c and HDL-c levels
than adalimumab. However, Lp(a) only decreased toithizumab (20).

Anti-rheumatic therapies increase TC, HDL-c, LDlacd TG to variable degrees in
patients with RA (18). This is especially true fomatients treated with the anti-IL-6-
receptor TCZ. Nevertheless, in the majority of Ttt&ated patients there is no increase
in the atherogenic index (TC/HDL-c), and patienipearience a good response to
treatment with lipid lowering agents (21). In kempiwith that, the present study
disclosed a significant increase of TC and TG levelRA patients undergoing TCZ
therapy. LDL-c and HDL-c were also slightly elevéhiteehen compared with RA
patients who were not treated with biologic theragi$hough the differences did not
reach statistical significance. Moreover, as presip reported, no significant
differences in the atherogenic index were found.

Additional findings from our study were the pos#tivassociation between Lp(a) and
LDL-c and the negative association between Lp(a) &6. These findings have also
previously been described (22). The positive cati@h between the LDL-c and Lp(a)
could be explained, in part, because the valuehef doncentration of Lp(a) was
included in the value of LDL-c. This is also comsrg with the fact that every particle
of Lp(a) contains a particle of LDL. The inverserretation between the serum
concentration of triglycerides and Lp(a) has alserbdescribed in several observational

studies, though the underlying mechanism has rert k&icidated (22, 23). It has been

13



postulated that a common mechanism related to te&bulic syndrome could be
implicated in lowering Lp(a) in patients with hypeglyceridemia (24).

Despite the fact that TCZ is associated with aneiase in lipids, the use of this biologic
agent has a favorable effect on lipid metabolisnthWespect to this, TCZ improves the
functionality of HDL-cholesterol. This is due to redficial effects on its structural
composition, moving from proinflammatory to antffammatory particles (10, 25).As
mentioned before, this study shows that TCZ display plasma concentrations of
Lp(a), which is increasingly recognized as a riaktdr signaling the development of
coronary heart disease (4). In this regard, a stfdy,153 individuals revealed that
Lp(a) levels were increased in those with elevdiel serum concentrations (26). In
the same study transcriptomic analyses revealeéditbaommonly found IL-6 response
genes correlated with apo(a) gerRA expression in human liven vivo. Moreover, the
authors found that TCZ inhibited IL-6-induced exqmien of LPA and specifically
inhibited LPA promoter activity in human hepatocytes on a mdé&cilevel (26).
Therefore, the association between IL-6 inhibiteord lower levels of Lp(a) appears to
be regulated by genetic mechanisms, specificallggulation of the genetic expression
of apo(a), the main protein of this lipoprotein.

The strong association between elevated Lp(a) deaat increased CV disease/risk
suggests that the former, like elevated LDL-c,daasally associated with premature CV
disease (27). Since recent studies have showrhdigiguency of carotid plaques in RA
patients included in the category of moderate &K we think that Lp(a) assessment
might be considered in the study of patients wibhoaic inflammatory diseases (29),
not only in those patients with a high CV risk, fhah hypercholesterolemia, or a

family history of premature CV disease.
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There are a number of potential limitations in study. First, the subgroup of RA

patients undergoing TCZ therapy was relatively $nidévertheless, the significant

association between TCZ and lower plasma concérisabf Lp(a) was reinforced after

adjusting for potential confounding factors. Secome could not send all of the

samples to a single reference laboratory to detexrthe lipid parameters. Therefore,
we performed a statistical analysis that attemptethinimize the impact of possible

variations in the results from the different cestdfinally, another point of potential

concern is the cross-sectional nature of our argl{¢evertheless, our results support
an effect of the IL-6 blockade on Lp(a) that maké&sZ different from anti-TNF

therapy.

CONCLUSIONS

In conclusion, the results of the CARMA cohort aonfthe claim that the use of anti-
IL6 receptor TCZ therapy is associated with lowspia concentrations of Lp(a). This
association may have important clinical implicatan the cardiovascular profile of

patients with RA.
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Highlights
1. RA on biological therapies, mainly anti-IL6, displays lower lipoprotein (a) levels.

2. Patients with TCZ show higher TC and TG levels, without differences in the
atherogenic index.

3. TCZ-treated patients in this study had lower disease activity but poorer scores
on HAQ.



