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ABSTRACT. Objective. To determine the association of use of tumor necrosis factor-o. (TNF-a) inhibitors with dif-
ferences in lipid levels in patients with rheumatoid arthritis (RA).
Methods. We studied 807 patients with incident RA to compare differences in lipid levels in TNF-a
inhibitor users versus nonusers, with adjustment for relevant covariables.
Results. TNF-o inhibitor use was not associated with differences in levels of low-density lipoprotein
(LDL), high-density lipoprotein (HDL), total cholesterol (TC), triglycerides, LDL:HDL, or TC:HDL
compared to nonusers.
Conclusion. Use of TNF-a inhibitor was not associated with differences in lipid levels in patients with

RA. (First Release April 1 2012; J Rheumatol 2012;39:946-8; doi:10.3899/jrheum.111093)
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RHEUMATOID ARTHRITIS LIPIDS

Patients with rheumatoid arthritis (RA) are at risk for cardio-
vascular disease due to the underlying inflammation and the
presence of comorbidities such as dyslipidemia!. The most
common lipid abnormality reported in RA is low high-densi-
ty lipoprotein (HDL) and increased atherogenic index [ratio of
total cholesterol (TC) to HDL]?. Evidence suggests that dis-
ease activity may affect lipid levels in patients with RAZ, thus
strong modulators of inflammation such as tumor necrosis
factor-a. (TNF-o) inhibitors should be expected to improve
lipid profiles in these patients. However, TNF-a inhibitors in
patients with RA have been reported to have a variable effect
on lipids in small studies of short duration. In addition, most
of these studies evaluated the effects of infliximab exclusive-
ly3436.789,10.1L12. grydies of etanercept or adalimumab, the
TNF inhibitors used most commonly in the United States!3,
are sparse!+15-16 The purpose of our study was to examine the
association of the TNF-a inhibitors as a group, and etanercept
compared to monoclonal anti-TNF-a antibodies (adalimumab
or infliximab) in particular, with lipid levels in a large retro-
spective cohort of patients with incident RA, adjusting for
other important covariates that may influence these levels.
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TUMOR NECROSIS FACTOR-a INHIBITORS

MATERIALS AND METHODS

Data were extracted by the Geisinger Health System (GHS) information tech-
nology department from the electronic health records (EPIC®). All adult indi-
viduals with incident RA within the GHS between January 1, 2001, and
December 31, 2009, were identified (n = 1881). RA was defined as a diagno-
sis with International Classification of Diseases (ICD)-9 code of 714.0 at = 2
outpatient encounters with a GHS rheumatologist. Only patients with a pri-
mary care physician at GHS and at least 1 lipid level test post-RA diagnosis
were included (n = 807), 68% of whom had repeated lipid tests.

Outcomes. The primary outcome was the level of low-density lipoprotein
(LDL; Cobas®, Roche/Hitachi Diagnostics, Indianapolis, IN, USA) in TNF-a
inhibitor users versus nonusers. Secondary outcomes were levels of TC,
HDL, triglycerides (TG; Cobas®, Roche/Hitachi Diagnostics), and athero-
genic indices (LDL:HDL and TC:HDL) in TNF-o inhibitor users versus
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Statistical analysis. The 6 outcomes (LDL, HDL, TC, TG, LDL:HDL,
TC:HDL) were modeled using repeated-measures multivariable regression
models with first-order autoregressive covariance to account for
within-patient correlation. The primary predictor was TNF-a inhibitor use
(time-varying, whether taking or not taking the medication at lipid measure-
ment date). Time from RA diagnosis to lipid result was included in every
model, and nonlinear time trends were checked and included if significant
interactions between TNF-a inhibitor use and time were also checked for
each of the models. Covariates as shown in Table 1 were added and adjusted
for in regression models with the exception of erythrocyte sedimentation rate
(ESR); this variable was not included in the model because of its association
with TNF-a inhibitor use and its possible mediator effect. Results are pre-
sented as average fixed-effects estimates for the primary predictor, TNF-o
inhibitor use. Subgroup analysis with predictor etanercept or monoclonal
anti-TNF-a antibodies (adalimumab or infliximab) was also carried out with
the same principles. A sensitivity analysis on each of the 6 final models was
performed on the subgroup of patients with RA who were not receiving
statins and subsequently on a subgroup of patients not receiving statins nor
having diabetes, to evaluate a cleaner cohort, given the strong influence of
both covariates on the lipid levels. Statin use was evaluated as low, medium,
and high potency according to published classification!®. Comorbidities were
defined as follows: diabetes = ICD-9 250 (diabetes) or hemoglobin Alc > 6.5
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Table 1. Patient characteristics by tumor necrosis factor-a inhibitor use. Data are number of patients (%) or
median (interquartile range).

Characteristic Overall, Never Used, Ever Used, p*
n =807 n =629 n=178
Male 247 (31) 187 (30) 60 (34) 0.282
White 775 (96) 607 (96) 168 (94) 0.194
Hypertension 541 (67) 425 (68) 116 (65) 0.508
Diabetes 270 (34) 220 (35) 50 (28) 0.065
Positive rheumatoid factor (known = 662) 505 (76) 394 (76) 111 (77) 0.932
Medication use (ever)
NSAID 386 (48) 290 (46) 96 (54) 0.078
Steroids 542 (67) 415 (66) 127 (71) 0.197
Hydroxychloroquine 237 (29) 194 (31) 43 (24) 0.062
Methotrexate 369 (46) 260 (41) 109 (61) <0.001
Etanercept 98 (12) — 98 (55)
Adalimumab 59 (7) — 59 (33)
Infliximab 27 (3) — 27 (15)
Statins 343 (43) 264 (42) 79 (44) 0.634
Statin potency
Low 44 (5) 35 (6) 9 (5) 0.792
Medium 171 (21) 135 (21) 36 (20) 0.721
High 152 (19) 114 (18) 38 (21) 0.331
Other lipid lowering 76 (9) 57 (9) 19 (10) 0.698
Age at RA diagnosis, yrs 60.0 (51-71)  62.0 (53-71) 55.0 (48-63) <0.001
BMI (known = 783) 29.8 (26-35)  29.8 (26-34) 29.9 (26-36) 0.178
BMI maximum 32.5(28-38) 32.5(28-38) 32.4 (28-39) 0.640
BMI closest to RA diagnosis 29.8 (26-35)  29.8 (26-35) 29.7 (26-35) 0.834
Initial LDL 105 (82-130) 118 (91-144) 118 (97-140) 0515
Initial HDL 53 (43-65) 57 (47-69) 60 (49-71) 0.129

1345 (97-199) 154 (112-219) 168 (118-249)  0.134
190 (165-219) 204 (173-237) 201 (185-231)  0.394
235 (12-41) 25(12.5-425)  22(10.7-34) 0.018

Initial triglyceride
Initial total cholesterol
ESR (known = 673)

* Chi-square tests (frequencies) or Wilcoxon’s test (medians). NSAID: nonsteroidal antiinflammatory drugs;
RA: rheumatoid arthritis; BMI: body mass index; LDL: low-density lipoprotein; HDL: high-density lipoprotein;
ESR: erythrocyte sedimentation rate.

or ever-use of hypoglycemic/diabetic medications; hypertension (HTN) = 2
outpatient visits within 2 years with ICD-9 code 410 (HTN) or 2 consecutive
measurements of systolic blood pressure > 140 mm Hg or diastolic blood
pressure > 90 mm Hg.

TC 9.06 mg/dl (95% CI10.07, 18.06) compared to nonusers of
TNF-a inhibitor (p = 0.05). However, after excluding patients
who were statin users or had diabetes, the increase of TG or
TC in patients receiving etanercept was no longer significant
[0.79 mg/dl (95% CI -20.02, 21.61; p = 0.9) and 3.44 mg/dl

RESULT
SULTS (95% C1-6.13, 13.00; p = 0.5), respectively].

Patient characteristics are shown in Table 1. In this cohort of
807 patients with incident RA, the TNF-a. inhibitor users had
greater RA duration, lower median ESR over observation, and
were more likely to have been treated with methotrexate. The
807 patients contributed a total of 3210 lipid measurements,
of which 13.0% occurred while exposed to a TNF-a inhibitor
(7% etanercept and 6% monoclonal antibodies). The median
duration of exposure to TNF-a inhibitors was 1.3 (interquar-

DISCUSSION

The published studies on the association of TNF-a inhibitors
with lipid changes in RA report inconsistent results, likely due
to small sample size, variable study duration, and lack of
adjustment for covariables such as age, comorbidities, and rel-
evant disease-modifying antirheumatic medications; very few

tile range 0.6-3.7) years. Results of the regression modeling
are shown in Table 2. When adjusting for demographics, RA
features, and RA and lipid-lowering medication use, TNF-a
inhibitor use was not associated with statistically significant
differences in LDL, HDL, TC, TG, LDL:HDL, or TC:HDL.
In the RA subgroup that never used statins, etanercept use
was associated with a 25.54 mg/dl (95% CI 4.38, 46.70)
increase in TG levels (p = 0.02) and a trend toward increased

include a comparator group of patients not using these bio-
logic modifiers. Most of the studies exclusively examined the
relationship between infliximab use and changes pre-drug and
post-drug exposure, and they invariably showed an increase in
TC with treatment; the majority also showed an increase in
HDL but no changes in TC:HDL*>0.7:8.9,10.1L12,13,14,15.16
Other reports including patients receiving etanercept and adal-
imumab show either an increase in HDL or no changes in
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Table 2. Final adjusted longitudinal model* estimates for tumor necrosis factor-o. (TNF-a) inhibitor use status.

Values are median (interquartile range).

All

Total on TNF-a. Inhibitors

No Statins

No Statins or Diabetes

Total cholesterol (TC) 1.55 (-2.93,6.04)

HDL 042 (-0.94,1.78)
LDL -1.73 (-5.52,1.99)
Triglyceride 9.11 (-1.56,19.77)
TC/HDL 0.004 (-0.12,0.13)
LDL/HDL -0.03 (-0.12,0.07)

345 (-3.17,10.07)
1.48 (-0.75,3.70)
—2.18 (-7.52, 3.16)
1331 (-2.45,29.08)
—0.01 (-0.19, 0.16)
—0.05 (-0.18, 0.08)

0.33 (-6.93,7.59)

147 (-1.17,4.10)
—0.62 (-6.67, 5.43)
243 (~13.77,18.62)
—0.06 (-0.26, 0.14)
-0.05 (=0.20, 0.10)

* Adjusted for sex, age at RA diagnosis, race, body mass index (time-varying), rheumatoid factor (yes/no), dia-
betes, hypertension, and use (time-varying) of steroids, nonsteroidal antiinflammatory drugs, methotrexate,
hydroxychloroquine, statins (classified as none, low, medium, high potency), and other lipid-lowering medica-
tions. HDL: high-density lipoprotein; LDL: low-density lipoprotein.

lipids'#+13, but the results were not reported specifically for
each TNF-o. inhibitor except for 1 study!'®. We observed no
association of either etanercept or monoclonal TNF-a
inhibitor use versus nonuse with lipid levels in patients with
RA. The increase in TG in the subgroup of RA patients treat-
ed with etanercept that were never treated with statins disap-
peared after adjustment for concomitant diabetes, indicating
this was an association with diabetes rather than etanercept.

Limitations of our study include the possibility of con-
founding by indication and absence of information on family
history of dyslipidemia, measures of functional status, and
physical activity. However, our study used a large cohort of
patients with incident RA in whom a number of relevant
covariables could be accounted for in our regression analyses.
This analysis approach may be the reason for our reassuring
findings, in contrast to those in previous reports.

In this large study of a retrospective cohort of patients with
incident RA, TNF-a inhibitor use was not associated with dif-
ferences in individual lipid levels or the atherogenic index.
Further prospective studies are needed to determine the effect
of individual TNF-a inhibitors on lipids in patients with RA.

REFERENCES

1. Wasko MC. Rheumatoid arthritis and cardiovascular disease. Curr
Rheumatol Rep 2008;10:390-7.

2. Toms TE, Symmons DP, Kitas GD. Dyslipidaemia in rheumatoid
arthritis: The role of inflammation, drugs, lifestyle and genetic
factors. Curr Vasc Pharmacol 2010;8:301-26.

3. Nishida K, Okada Y, Nawata M, Saito K, Tanaka Y. Induction of
hyperadiponectinemia following long-term treatment of patients
with rheumatoid arthritis with infliximab (IFX), an anti-TNF-alpha
antibody. Endocr J 2008;55:213-6.

Popa C, van den Hoogen FH, Radstake TR, Netea MG, Eijsbouts
AE, den Heijer M, et al. Modulation of lipoprotein plasma
concentrations during long-term anti-TNF therapy in patients with
active rheumatoid arthritis. Ann Rheum Dis 2007;66:1503-7.

5. Peters MJ, Vis M, van Halm VP, Wolbink GJ, Voskuyl AE, Lems
WE, et al. Changes in lipid profile during infliximab and
corticosteroid treatment in rheumatoid arthritis. Ann Rheum Dis
2007;66:958-61.

Saiki O, Takao R, Naruse Y, Kuhara M, Imai S, Uda H. Infliximab
but not methotrexate induces extra-high levels of

10.

12.

14.

15.

16.

17.

18.

VLDL-triglyceride in patients with rheumatoid arthritis.

J Rheumatol 2007;34:1997-2004.

Tam LS, Tomlinson B, Chu TT, Li TK, Li EK. Impact of TNF
inhibition on insulin resistance and lipids levels in patients with
rheumatoid arthritis. Clin Rheumatol 2007;26:1495-8.

Allanore Y, Kahan A, Sellam J, Ekindjian OG, Borderie D. Effects
of repeated infliximab therapy on serum lipid profile in patients
with refractory rheumatoid arthritis. Clin Chim Acta
2006;365:143-8.

Dahlqvist SR, Engstrand S, Berglin E, Johnson O. Conversion
towards an atherogenic lipid profile in rheumatoid arthritis patients
during long-term infliximab therapy. Scand J Rheumatol
2006;35:107-11.

Kiortsis DN, Mavridis AK, Filippatos TD, Vasakos S, Nikas SN,
Drosos AA. Effects of infliximab treatment on lipoprotein profile in
patients with rheumatoid arthritis and ankylosing spondylitis.

J Rheumatol 2006;33:921-3.

Spanakis E, Sidiropoulos P, Papadakis J, Ganotakis E, Katsikas G,
Karvounaris S, et al. Modest but sustained increase of serum high
density lipoprotein cholesterol levels in patients with inflammatory
arthritides treated with infliximab. J Rheumatol 2006;33:2440-6.
Vis M, Nurmohamed MT, Wolbink G, Voskuyl AE, de Koning M,
van de Stadt R, et al. Short term effects of infliximab on the lipid
profile in patients with rheumatoid arthritis. J] Rheumatol
2005;32:252-5.

Yazici Y, Krasnokutsky S, Barnes JP, Hines PL, Wang J, Rosenblatt
L. Changing patterns of tumor necrosis factor inhibitor use in 9074
patients with rheumatoid arthritis. J Rheumatol 2009;36:907-13.
Soubrier M, Jouanel P, Mathieu S, Poujol D, Claus D, Dubost JJ, et
al. Effects of anti-tumor necrosis factor therapy on lipid profile in
patients with rheumatoid arthritis. Joint Bone Spine 2008;75:22-4.
Seriolo B, Paolino S, Ferrone C, Cutolo M. Effects of etanercept or
infliximab treatment on lipid profile and insulin resistance in
patients with refractory rheumatoid arthritis. Clin Rheumatol
2007;26:1799-800.

Garces SP, Parreira Santos MJ, Vinagre FM, Roque RM, da Silva
JA. Anti-tumour necrosis factor agents and lipid profile: A class
effect?. Ann Rheum Dis 2008;67:895-6.

Shai I, Rimm EB, Hankinson SE, Curhan G, Manson JE, Rifai N,
et al. Multivariate assessment of lipid parameters as predictors of
coronary heart disease among postmenopausal women: Potential
implications for clinical guidelines. Circulation 2004;110:2824-30.
Meyer JW, Schultz JS, O’Donnell JC, Patel PA, Sasane RM.
Patterns and effectiveness of lipid-lowering therapies in a managed
care environment. Value Health 2005;8:601-12.

—| Personal non-commercial use only. The Journal of Rheumatology Copyright © 2012. All rights reserved. |—

948

The Journal of Rheumatology 2012; 39:5; doi:10.3899/jrheum.111093

Downloaded on April 10, 2024 from www.jrheum.org


http://www.jrheum.org/

