Letters to the Editors

Changes in atherosclerosis
markers during tocilizumab
treatment in rheumatoid
arthritis: preliminary results

Sirs,

Rheumatoid arthritis (RA) is a chronic sys-
temic inflammatory disorder that is associ-
ated with increased mortality due to accel-
erated atherosclerosis and characterised by
increased cardiovascular (CV) mortality in
comparison with the general population (1).
Inflammatory cytokines such as interleukin-
6 (IL-6) and tumour necrosis factor (TNF),
acute phase proteins, lipids, and endothelial
and coagulation markers play an important
role in accelerated atherosclerosis (2). IL-
6 is a pivotal cytokine that is involved in
the pathogenesis of RA, and also in many
aspects of CV disease. It is important in the
first phase of atherosclerosis as it leads to
endothelial damage and stimulates acute
phase proteins such as C-reactive protein
(CRP), which is involved in the pathogen-
esis of plaque (3).

Tocilizumab (TCZ), a humanised mono-
clonal antibody that binds to membrane-
bound and soluble forms of IL-6R, blocks
IL-6 binding to its receptor. Many published
studies indicate that a blockade of IL-6R in-
tracellular signalling may be beneficial for
patients with RA (4). The aim of our study
was to compare different markers of accel-
erated atherosclerosis in patients with RA
at baseline and after 6 months of treatment
with TCZ (dose 8 mg/kg every 4 weeks).
This prospective study involved 16 female
RA outpatients with a mean age of 56+9.3
years, 5.2+1.2 years of disease activity, and
active disease (mean DAS-28 5.2+0.8), who
started treatment with TCZ. All of the pa-
tients received a stable dose of prednisone
6.2+1.2 mg/day and methotrexate (MTX)
12.3+1.4 mg/week. Rheumatoid factor (RF)
positivity was detected in 81.2% of the pa-
tients, and anti-cyclic citrullinated peptide
(anti-CCP) antibodies in 87%.

Clinical data (tender joint count, swol-
len joint count, global health) and the fol-
lowing laboratory data were collected at
baseline and after six months: inflamma-
tory cytokines TNF-a (Human TNF-alpha
Quantikine Immunoassay RD System INC,
Minneapolis, USA), IL-6 (Human IL6 In-
stant Enzyme-linked immunosorbent assay
(ELISA), Bioscience, Bender MedSystems,
GmbH, Vienna, Austria), IL-10 (Human
IL10 Instant Enzyme-linked immunosorb-
ent assay (ELISA), Bioscience, Bender
MedSystems, GmbH, Vienna, Austria),
and IL-8 (Human IL8 Instant Enzyme-
linked immunosorbent assay (ELISA),
Bioscience, Bender MedSystems, GmbH,
Vienna, Austria), acute phase proteins ESR,
CRP (Beckman Unicel Coulter DxC 800
Synchron Central System, Fullerton, CA,
USA), serum amyloid A (N Latex SAA

Table I. Patient characteristics at baseline and after six months of TCZ treatment by DAS28 values.

Parameters Baseline After 6 months of TCZ  After 6 months of
DAS28:52+0.8 treatment TCZ treatment
16 patients DAS28: <2.6 DAS28:2.6-3.2
10 patients 6 patients
ESR, mm/h 426+72 12.6 +3.2% 285+438
CRP, mg/dL 38+0.8 0.8 +04* 18+04
SAA, mg/dL 152+24 6.2 +24% 133+34
Total cholesterol,. mg/dL 196 + 16 213+ 16 206 + 18
Triglycerides, mg/dL 141 + 13 151 + 14 158 + 15
HDL cholesterol, mg/dL 68 + 12 65+ 11 69 + 13
LDL cholesterol, mg/dL 126 + 14 132+ 13 129 + 14
Lpa, mg/dL 28 +3 27 +3 26+3
PAI-1, U/mL 33+02 36+0.2 3704
von Willebrand factor, % 137 £ 12 135+ 11 143 +9
p2GPI U/ml 92+22 94+32 99+45
F1+F2, pM/L 209 + 11 212+ 13 231 = 11
CD4+/CD28-, % 13+04 04 +0.2% 0.8+0.1
TNF-a, pg/mL 31.1+34 13.1 £2.4* 262 +35
IL-6, pg/mL 335+24 9.6 +3.5% 263+ 114

p<0.05; *p<0.01

ESR: erythrocyte sedimentation rate (ESR); CRP: C-reactive protein; SAA: serum amyloid A; IL-6: interleukin 6;
TNF: tumour necrosis factor; Lpa: lipoprotein; $2GPI: anti-beta 2 glycoprotein; PAI-1: plasminogen activator inhibi-
tor-1; HDL cholesterol: high-density lipoprotein; LDL cholesterol: low-density lipoprotein.

BNII nephelometric analyser, Siemens,
Marburg, Germany); lipid profile: total
cholesterol (TC), triglycerides (TG), HDL
and LDL cholesterol (Beckman Unicel
Coulter DxC 800 Synchron Central Sys-
tem, Fullerton, CA, USA) and lipoprotein
a (Lpa) (N Latex Lpa BNII nephelometric
analyser, Siemens, Marburg, Germany);
endothelial and coagulation markers such
as plasminogen activator inhibitor-1 (PAI-
1) (Berichrom PAI-1 System, Siemens,
Marburg, Germany), von Willebrand factor
(Biomerieux Immunological Test; wWEF:
RCO Siemens, Marburg, Germany), 32GPI
antibodies (anti-beta 2 glycoprotein, I1gG
and IgM Technogenetics) and F1+F2 fibrin
fragments (Enzygnost F1 + F2 monoclonal.
Siemens, Marburg, Germany), and CD4+/
CD28-T lymphocyte cells (flow cytometric
system Cytomics FC 500, Beckman Coul-
ter, Fullerton, CA, USA).

The patients were classified as being in
remission if their DAS28 was <2.6 and as
having low disease activity if their DAS28
was between 2.6 and 3.2.

Student’s t-test was used to evaluate the
changes in disease activity. The statistical
analysis was performed using ANOVA for
parametric variables and the Kruskall-Wal-
lis test for non-parametric analysis.

After 6 months, 10 patients were consid-
ered to be in remission (group A), and six
as having low disease activity (group B).
There were significant differences between
these two groups in terms of the following
parameters: ESR (12.6+3.2 vs. 28.5+4.8
mm/h; p<0.05); CRP (0.8+0.4 vs. 1.8+0.4
mg/dL, p<0.05); SAA (6.2+2.4 vs. 13.3£3 .4
mg/dL; p<0.05); CD4+/CD28- cells
(0.4+0.2 vs. 0.8+0.1 cells/mL; p<0.01); IL-
6 (263114 vs. 9.6+£3.5 pg/mL, p<0.05);
TNF-o (13.1+24 vs. 262435 pg/mL,
p<0.01). There were no differences in lipid
profiles or coagulation markers (Table I).
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These preliminary results show that six
months’ treatment with TCZ not only de-
creases inflammation and induces remis-
sion, which is an important endpoint for
decreasing CV risk, but also reduces the
levels of circulating CD4+/CD28- T cells,
which are known to play an important role
in accelerated atherosclerosis.

One study found increased levels of CD4+/
CD28- T cells in 87 patients with RA in
comparison with 30 controls (5), and it is
known that CD4+/CD28- T cells are ex-
panded in the blood of patients with unsta-
ble angina and found in extracts of coronary
arteries containing unstable plaques (6). It
has also been demonstrated that peripheral
blood CD4+/CD28- T cell expansion is as-
sociated with higher carotid intima media
thickness (IMT) in RA patients, and may
be a stronger marker of sub-clinical athero-
sclerosis than circulating anti-cyclic citrull-
inated peptide (anti-CCP) antibodies (7). A
recent study has shown that decreased lev-
els of circulating CD28- T cells in RA pa-
tients treated with abatacept correlate with
clinical response (8).

An open-label, randomised controlled trial
has shown that TCZ can reduce arterial
stiffness in patients with RA (9). TCZ in-
creases flow-mediated dilatation (FMD),
but decreases pulse wave velocity (PWV),
whether these beneficial arterial changes
are direct effects of the IL-6/IL-6 receptor
pathway inhibition warrants further studies
(10).

In conclusion, although further large-scale
studies are required, these preliminary data
indicate that six months’ treatment with
TCZ not only decreased inflammation, but
also more significantly reduced the levels
of the circulating CD4+/CD28- cells in-
volved in accelerated atherosclerosis in the
patients who achieved a DAS28 of <2.6
than in those who did not.



Letters to the Editors

M. BENUCCT!

M. MANFREDI?

G. SAVIOLA®

P. SARZI-PUTTINI*
F. ATZENI*

'Rheumatology Unit, and *Immunology

and Allergology Laboratory Unit, Ospedale

S. Giovanni di Dio, ASL 10, Florence, Italy;
JRheumatology and Rehabilitation Unit,
Salvatore Maugeri Foundation IRCCS, Mantua,
Italy; *Rheumatology Unit, L. Sacco University
Hospital, Milan, Italy.

Please address correspondence to:

Dr Maurizio Benucci,

Rheumatology Unit, Azienda Sanitaria
di Firenze, Ospedale S. Giovanni di Dio,
Via Torregalli 3, 50143 Firenze, Italy.
E-mail: maubenucci@tiscali.it;
maurizio.benucci@asf.toscana.it

Competing interests: none declared.

References

—_

5]

%)

I~

w

[=2)

. AVINA-ZUBIETA JA, CHOI HK, SADATSAFAVI M

et al.: Risk of cardiovascular mortality in patients
with rheumatoid arthritis: a meta-analysis of obser-
vational studies. Arthritis Rheum 2008; 59: 1690-7.

. KITAS GD, GABRIEL S: Cardiovascular disease in

rheumatoid arthritis: state of the art and future per-
spective. Ann Rheum Dis 2011; 70: 8-14.

. ABEYWARDENA MY, LEIFERT WR, WARNES KE,

VARGHESE IN, HEAD R: Cardiovascular biology of
1L-6. Curr Pharmac Des 2009; 15:1809-21.

. OLDFIELD V, DILLON S, PLOSKER GL: Tocilizu-

mab. A review of its use in the management of rheu-
matoid arthritis. Drugs 2009; 69; 609-32.

. GERLI R, SCHILLACI G, GIORDANO A et al.:

CD4*CD28- T lymphocytes contribute to early
atherosclerotic damage in rheumatoid arthritis pa-
tients. Circulation 2004 8; 109: 2744-8.

. LIUZZO G, BIASUCCI LM, TROTTA G et al.: Unu-

sual CD4/CD28null T lymphocytes and recurrence
of acute coronary events. J Am Coll Cardiol 2007,
50: 1450-8.

323

~

oo

Nel

. GERLI R, VAUDO G, BOCCI EB, SCHILLACI G,

BISTONI O, SHOENFELD Y: Different roles for
anti-cyclic citrullinated peptide antibodies and CD4/
CD28null cells in the acceleration of atherosclerosis
in rheumatoid arthritis: comment on the article by
Farragher, et al. [letter]. Arthritis Rheum 2009; 60:
631-2.

. SCARSI M, ZIGLIOLI T, AIRO P: Decreased circulat-

ing CD28-negative T cells in patients with rheuma-
toid arthritis treated with abatacept are correlated with
clinical response. J Rheumatol.2010; 37: 911-6.

. KUME K,AMANO K, YAMADA S, HATTA K, OHTA

H, KUWABA N: Tocilizumab monotherapy reduces
arterial stiffness as effectively as etanercept or adal-
imumab monotherapy in rheumatoid arthritis: an
open-label randomized controlled trial. J Rheumatol
2011; 38: 2169-71.

. PROTOGEROU AD, ZAMPELI E, FRAGIADAKI K

et al.: A pilot study of endothelial dysfunction and
aortic stiffness after interleukin-6 receptor inhibi-
tion in rheumatoid arthritis. Atherosclerosis. 2011;
219: 734-6.



