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ABSTRACT

Objective. To assess body composition
of patients with inflammatory rheuma-
tic disease and the effect of TNF inhibi-
tors on it.

Methods. This was systematic review
with meta-analysis of studies consulted
on PubMed, Cochrane Library and
EMBASE and assessing body composi-
tion in patients with rheumatoid arthri-
tis or spondyloarthritis. We compared
i) patients with healthy controls and ii)
body components before and after TNF
inhibitors.

Results. Among the 703 articles re-
viewed, 19 met the inclusion criteria.
In patients with rheumatoid arthri-
tis, a significant increase in fat mass
(+1.85 kg, p=0.02), adiposity (+3.53%,
p<0.00001) and android mass (+1.7 kg,
p<0.00001) and a significant decrease in
lean mass (-3.03 kg, p=0.01), were ob-
served. In patients with spondyloarthri-
tis, a significant but modest increase in
fat mass (+0.69 kg, p=0.03) and a sig-
nificant decrease in lean mass (-3.74 kg,
p=0.03) were observed. Nine studies as-
sessed impact of TNF inhibitors on body
composition, with an increase of fat mass
in the short and long term in all studies.
Data on lean mass were controversial.
Two studies found an increase in visceral
or android mass under TNF inhibitors.
Conclusion. Patients with inflammato-
ry rheumatic disease have a significant
decrease in lean mass and increase in
fat mass. The use of TNF inhibitors is
associated with a further increase in
fat mass including android fat, which
could potentially have cardiovascular
consequences.

Introduction

Patients with rheumatoid arthritis (RA)
and spondyloarthritis (SpA) suffer from
chronic inflammation that may impact
body composition (1). RA patients were
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described to suffer from “rheumatoid
cachexia” (2) but more recently obesity
has also been associated with RA (3).
Modification in body composition in-
fluences health. A decrease in lean mass
may be responsible of physical disabil-
ity, weakness, infections and premature
death (4, 5). An excess of fat mass may
predispose to metabolic syndrome with
hypertension and diabetes. Moreover,
an increase in android fat mass is rec-
ognised as a cardiovascular risk factor
(6). RA and SpA are associated with
increased cardiovascular morbidity and
mortality (7). Body composition may
be evaluated by dual-energy x-ray ab-
sorptiometry (DEXA). DEXA, devel-
oped to measure bone mineral density,
is a reliable tool to measure fat mass,
lean mass and regional body composi-
tion in global population (8, 9) and in
RA patients (10), conversely to other
methods such as bio impedance and an-
thropometric measures.

Some studies have evaluated body
composition including regional dis-
tribution of lean mass and fat mass in
rheumatic disease. In SpA patients,
data on body composition are conflict-
ing and it remains unclear whether pa-
tients are at risk of cachexia (11-13). In
RA patients with active disease, body
mass decrease might be improved by
long-term therapy with TNF-a inhibi-
tors (TNFi) (14). Body weight gain is
often reported by SpA patients treated
by TNFi (15). However, effects on
body composition remain unclear. We
performed a systematic review of the
literature and a meta-analysis to assess
changes in body composition in RA and
SpA and to evaluate the impact of TNFi
on this body composition.

Methods
Literature search
We searched Medline via PubMed,
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Cochrane Library and EMBASE for
articles published up to February 2015
and abstracts of 2013 and 2014 EULAR
and ACR congresses, without any lim-
its. Following terms used for research
were (“body fat distribution” OR “fat
mass” OR “lean mass” OR “body mass
component” OR “body composition™)
AND (“rheumatoid arthritis” OR “spon-
dylarthritis” OR “psoriatic arthritis” OR
“spondylitis” OR “ankylosing spondy-
litis”). Manual search was performed
using references of the selected studies.

Study selection

To be selected, studies had to include
adults with RA meeting the 1987 re-
vised ACR criteria (16) or 2010 ACR
EULAR criteria (17) and adults with
SpA meeting modified New York or
ASAS criteria (18). Body composi-
tion should be evaluated by DEXA. To
evaluate body composition in RA and
SpA, only studies with healthy subjects
as control group were included. For
the evaluation of TNFi impact on body
composition, data on body composition
before and after TNFi was required.
Studies were initially selected on their
titles and abstracts, then on their full
text; duplicates were removed. We ex-
cluded reviews, case reports, studies not
written in English and animal studies.

Data extraction

Two investigators (SM and CD) col-
lected the data between December 2014
and February 2015. Demographic char-
acteristics, type of rheumatic disease,
treatments, values of fat mass, lean
mass, android mass and adiposity were
collected. Concerning the impact of
TNFi on body composition, available
data about BMI, fat mass, lean mass,
adiposity, visceral fat mass were col-
lected at 6, 12 and 24 months after the
beginning of treatment. Data were tran-
scribed in an Excel table.

Risk of bias assessment
We used a Quality Assessment tool for
observational and cross sectional stud-
ies to evaluate the quality of studies in
the meta-analysis (19).

Statistical analysis
A meta-analysis comparing DEXA body
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Fig. 1. Flowchart.

PubMed: 166
Embase: 493
Cochrane: 20
Abstracts: 8

Records identified: 703

Hand searches : 16

Duplicates removed: 180

Records screened: 523

> Records excluded: 429

eligibility: 94

Full-text articles for

Full-text articles excluded: 75
- No control group: 50

No DEXA use: 14

Review and edito: 4
Median results: 5

v

analysis: 10

Studies included in meta-

Studies included in
systematic review: 9

Animal: 1
Portuguese language: 1

composition in patients with RA or SpA
versus healthy controls was performed.
The results of each selected study were
presented as mean differences with their
95% confidence interval. Meta-analy-
ses were carried out using the inverse
variance method, pooling estimates of
each study using fixed or random effect
model according to the level and signif-
icance of heterogeneity. Heterogeneity
was tested with Cochrane’s Q-test and
evaluated by the I? statistic with the fol-
lowing and considerable heterogeneity
for values above 75%. For the Q-test,
a p-value <0.10 was considered sig-
nificant and a random-effect model was
used. Standardised means were used
to analyse radiographic joint damage
because of varied radiographic scores
used among studies. The analysis was
performed using RevMan 5.1.6 (The
Nordic Cochrane Centre, The Cochrane
Collaboration, 2011). P-values less
than 0.05 were considered statistically
significant.

Results

The literature search retrieved 703 arti-
cles. Ten of these were included in the
meta-analysis. Concerning the effect of
TNFi on body composition, 9 articles
were included in the systematic review

(Fig. 1).
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Characteristics of the studies

Table I shows the characteristics of the
included studies. Studies were mainly
prospective, conducted in various cent-
ers and countries. Body composition
was evaluated by DEXA in 367 pa-
tients with RA and in 143 patients with
SpA. RA patients were most frequently
women and older than SpA patients.
body mass index (BMI) was similar
between both rheumatic diseases: most
of them were overweight (>25 kg/m?).
Patients with RA used often glucocor-
ticoids with doses below 10 mg/day.
Only one study about SpA patients (12)
and one study which evaluated the ef-
fect of TNFi on body composition (20)
notified glucocorticoid intake.

Risk of bias assessment

Articles were rated as low bias with re-
gards to the studied population, except
for two articles where data on controls or
on place and date inclusion were missing
(21, 22). Studies were rated as moderate
bias with regards to statistical analysis
since only two studies reported sample
size calculation (22, 23). All studies cor-
rectly explained the outcome measure,
except for one where the DEXA meas-
ures differered between patients (24).
Four studies did not account for the con-
founding variables (21-23, 25).
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Table I. Characteristics of studies on body composition in inflammatory rheumatic diseases and on impact of TNF inhibitors.

Ref. Disease  Cases (n) Age (years) Controls Age GC, mean Treatment (n) Disease duration
Female (n) (n) Female (mg/day) (years)
BMI (kg/m?) BMI
(13) RA 30 56.9 (37-73) 46.6x1.5 MTX (23)
19 51 22 <10 LEF (4) 11.7+1.6
25.5+0.8 24.9+0.7 SSZ (2), GC (26)
(23) RA 23 60.0+2.0 60.0+3.0 MTX (18)
16 23 16 <10 IFX (2) 12.9+1.8
27.6+0.9 26.4+0.9 ADA (1)
SSZ (3)
NSAI (9), GC (6)
(24) RA 189 59.0+8.4 60.7+8.8 cDMARD (158)
117 189 117 NA bDMARD (85) 9 (5-17)
NA NA GC (83)
20 RA 51 554495 55.2+7.6
51 54 51 NA NA 9.2+7.3
27.7+3.5 28.4+4.2
(1) RA 20 470140 48.0+14.0
20 20 20 5.1+1.7 NA 7.5+6.5
25+4.5 242433
(27) RA 38 47.6£2.1 443+1.7 MTX (23)
18 32 6 7.5+0.6 SSZ (7) 8.0+7.0
25.6£0.9 25.7+0.8 HCQ (4)
Tiopronine (1)
Ciclosporine (1)
(26) RA 16 45.4+132 47.1x14.6 GC (8)
16 17 16 24277 MTX (6) 9.7+10.2
24742 23.7+1.3
(12) SpA 53 44.1+0.6 44.6+1,6 NSAI (47)
9 35 8 NA MTX (4) 10.3x1.3
26.2+0.6 26.1+0.8 SSZ (7),CTC (3)
(22) SpA 19 53.0+12.0 54.0+10.0 NSAI (NA)
0 19 0 NA SSZ (NA) 19.0£13.0
26+4.1 27.13
(25) SpA 71 39.1+9.5 37.3+10.5
22 71 22 NA NA 10.6+8.3
23.8+3.8 23+3.7
(20) SpA 85 393+114 IFX (56)
12 - - NA ETN (29) 13.1£9.5
GC (12)
(31) RA + SpA 20 48.,6+3,7 IFX (3)
8 RA 6 - - 0 ETN (7) 9.6+2.1
12 SpA 23.7+0.9 ADA (12)
(32) RA 28 57 (46.5-62) ADA (12)
28 - - 0 NA
NA
(28) RA 16 NA IFX (16)
16 - - 0 7.1£1.0
26.6+1,23
(33) PsA 20 422489
NA - - 0 NA 14.1+11.2
27.11£3.93
(29) RA 18 56 (42-73)
13 - - 0 IFX (18) 4.9+4.3 months
24.7+3.7
(30) RA 19 54.0+18.0 IFX (12)
19 - - 0 ADA (7) 9.0+7.0
26.11+4.98
(15) SpA 106 38.0+11.0 TNFi (NA)
80 - - 0 16.5+8.5
26.2+5.0
(11) RA 12 54.0+7.0 ETN (12)
9 - - 0 <6 months
28.0£7.0

Ref.: reference; BMI: body mass index (kg/m?); M: Mean; CD: cumulative dose; MTX: Methotrexate; LEF: Leflunomide; SSZ: Sulfasalazine; GC: Glucos-
teroid; cDMARD: conventional disease-modifying anti-rheumatic drug; bDMARD: biological DMARD; NSAI: Non-steroidal anti-inflammatory; RA: rheu-
matoid arthritis; SpA: spondyloarthritis; PSA: psoriatic arthritis; IFX: Infliximab; ETN: Etanercept; ADA: Adalimumab; NA: not available; -: non applicable.
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RA Controls Mean Difference Mean Difference Fig. 2. Forest plot.
Study or Subgroup  Mean SO Total Mean  SD Total Weight IV, Fixed, 95% C1 1V, Fixed, 95% C1
Giles 2008 (men) 273 103 72 259 99 72 222% 1.40(-190,4.70) S e
Ciles 2008 (women) 315 107 117 28 103 117 33.4%  13.50(0.81,6.19) —_——
Sahin 2006 3356 7.87 51 3389 812 54 25.9% -0.33(-3.39.2.73) e e
Toussirot 2004 1941 1367 38 1733 101 32 7.8% 2.08[-3.50, 7.66)
Toussirot 2013 2499 1645 30 2163 13.57 51  5.0% 3.36(-3.61,10.33) *
Walsmith 2005 278 111 20 256 99 20 S.7% 2.20[-4.32,8.72)
Total (95% CI) 328 346 1000%  1.85[0.29,3.41) B
Heterogeneity; Chi’ = 3,66, df = 5 (P = 0.60) ¥ = 0% _:‘ = 3 ‘
Test for overall effect: 2 = 2.33 (P = 0.02)
A Forest plot of fat mass in RA patients (kg)
RA Controls Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean  SD Total Weight IV, Random, 95% CI 1V, Random, 95% C1
Ciles 2008 (men) $69 84 72 588 &3 72 234X  -1.90(-4.63,0.83) -
Ciles 2008 (women) 393 69 117 40 49 117 295%  -0.70(-2.23,0.83) i
Sahin 2006 377 493 51 3993 549 54 2738  -2.23(-4.22,-0.24) —e—
Toussirot 2004 45.46 154 38 S1.55 1729 32 7.5% -6.09[-13.83,165) —v—1—
Toussirot 2013 42.27 152 30 5296 143 S1  12.3% -10.69[-16.14, -5.24] ¢——v———
Total (95% CN) 308 326 1000% -3.03[-5.43, -063] -
Heterogeneity. Tau" = 4,47, Chi' = 13,55, df = 4 (P = 0.009), I" = 70%

Test for overall effect: Z = 2.47 (P = 0.01) <lo =5 0 3 0

B. Forest plot of lean mass in RA patients (kg)

RA Controls Mean Difference Mean Difference
Study or Subgroup  Mean SO Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% C1
Giles 2008 (men) 165 64 72 154 62 72 13.1% 1.10(-0.96, 3.16) e
Giles 2008 (women) 16 41 117 141 59 117 32.6% 1.90(0.60, 3.20) S———
Toussirot 2013 2465 226 30 2293 223 51 54.1% 1.72(0.71,2.73) —a—
Total (95% €N 219 240 100.0% 170 [0.95, 2.44) R 2
Heterogeneity: Chi' = 0.42, df = 2 (P = 0.81); I = 0% _“ _’2 o 3 ;
Test for averall effect: Z = 4.46 (P < 0.00001)
C. Forest plot of android mass in RA patients (kg)
RA Controls Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% C1
Giles 2008 (men) 304 75 72 289 & 72 141% 1.50(-1.03,4.03) e
Giles 2008 (women) 42,1 7.2 117 387 76 117 17.8%  3.40(1.50,5.30) — —
Matschke 2010 411 22 23 359 21 23 221%  S5.20(3.96,6.44) e
Rall 2002 405 103 16 36 82 17  40% 4.50([-1.88, 10.88] .
Sahin 2006 45 59 51 44 49 5S4 167% 1.00(-1.08,3.08) ———
Toussirot 2013 367 1.6 30 319 13 51 25.2%  4.80[4.13,5.47) —-
Total (95% CI) 309 334 1000%  3.53 [2.14, 4.91) R
Heterogeneity: Tau® = 1.85; Chi' = 19.29, df = 5 (P = 0.002); I¥ = 74% . T W
Test for overall effect: Z = 4,99 (P < 0.00001)
D. Forest plot of adiposity in RA patients (%)
AS Controls Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% C1
Marcora 2006 204 74 19 201 7.7 19 16X 0.30[-4.50, 5.10]
Toussirot 2002 1788 69 71 17.74 627 71 8I%  0,14[-2.03,2.31) —
Toussirot 2007 2114 1311 S3 2039 164 3§ 90.3%  0.75(0.10, 1.40) E
Toussirot 2013 1851 1.773 31 2163 135 51  0.0% -3.12(-3.85.-2.39)
Total (95% C1) 143 125 1000% 069 [0.08, 1.31] -
Meterogeneity: Chi' = 0,31, df = 2 (P = 0,86) 1" = 0% - = 1 3 1
Test for overall effect: Z = 2.21 (P = 0.03)
E. Forest plot of fat mass in SpA patients (kg)
AS Controls Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SO Total Weight IV, Rand: asx Q1 IV, Rand 95N C1
Marcora 2006 $18 63 19 S8B2 74 19 40.4% -6.40[-10.77,-2.03] ——
Toussirot 2002 654 1363 71 68.43 1291 71  40.4% =3.03 (-7.40, 1.34) —1T
Toussirot 2007 51.32 1693 53 5094 167 35 192%  0.38(-6.79, 7.55] —|-7
Toussirot 2013 4983 1251 31 4607 1444 51 0.0% 3.76 |-2.16, 9.68)
Total (95% CI) 143 125 100.0% -3.74 [-7.17, -0.30) i
Heterogeneity: Tau' = 2.63; Chi' = 2.78,df = 2 (P = 0.25); I¥ = 28% t +* v

Test for overall effect: Z = 2.13 (P = 0.03)

F. Forest plot of lean mass in SpA patients (kg)
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Table II. Effect of TNF inhibitors on body composition.

REVIEW

Ref Disease  Timepoint Fat mass Lean mass Adiposity Android fat  Visceral adipose
(months) mass (%) tissue

(11) RA 6 MO: 31.7+8.2 kg MO: 41.3+9.7 kg MO: 42.0+6.8 kg NA NA

M6: 32.3+8.5 kg M6: 41.9+10.5 kg M6: 38.7+12.5 kg
(32) RA 6 MO: 31.1 (20.6-42.6) kg MO: 44 .4(38.5-54.1) kg NA NA NA

M6: 32.3 (23.9-449) kg*  M6: 45.4 (40.253 4) kg*
(20) SpA 6 0.3+0.6 kg* 0.4+0.8 kg* NA NA 13.7+20.6 cm>**
(33) PsA 6 +8.9%* +2.9%* MO: 31.1+6.6 NA NA
M6: 31.3+5.3 kg
(28) RA 12 MO: 26.6+2.9 MO: 40.2+1.4 NA NA NA
M12: 28.0+£2.6 kg* M12:40.5+1.0 kg

(29) RA 12 3.77 (1.63-5.9) kg* 0.52 (-0.81-1.86) kg** 2.8 (0.67-4.9) kg NA NA
(30) RA 12 MO: 28.4+10.1 MO: 39.7+7 4 NA NA NA

M12:28.5+10.2 MI12:39.8+7.3
(15) SpA 12 +12.1422 4% 1.9%+5 2%*** NA NA NA
(20) SpA 12 0.6+0.8 kg** 0.2+0.8 kg NA NA 21.0£26.6 cm?**
(20) SpA 24 0.7+1.0 kg** 0.2+0.8 kg NA NA 29.1+33.4 cm®**
(15) SpA 24 14.5%+26.8%*** 2.0%=+5.6%"** NA NA NA
(€20) RA + SpA 24 + 11.1%** +1.5% +72% + 18.3* +24.3%

*p=0.05; **p<0.001; ***p<0.0001; Ref.: reference; RA: rheumatoid arthritis; SpA: spondyloarthritis; PsA: psoriatic arthritis; kg: kilograms; NA: not

available.

Study outcomes

e Patients with RA

The first analysis evaluating body com-
position in patients with RA and healthy
controls involved 7 studies (1, 13, 21,
23, 24, 26, 27). A significant increase
in fat mass (+1.85 kg, p=0.02; n=328;
1’=0%), adiposity (+3.53%, p<0.00001,
n=219, I>’= 0%) and android mass (+1.7
kg, p<0.00001, n=309, I’=74%)and a
significant decrease in lean mass (-3.03
kg, p=0.01,n=308,1>=70%) were found
(Figs. 2A-D).

e Patients with SpA

The second analysis comparing body
composition between patients with SpA
and healthy controls involved 4 articles
(12,13,22,25). Significant decreases in
fat mass (-0.62 kg, p=0.00001, n=174,
I2=95%) and in lean mass (-1.77 kg,
p=0.05, n=174, I’=63%) were found
but heterogeneity was high. Toussirot’s
study is the only one that shows a de-
crease in fat mass and an increase in
lean mass in SpA patients (13). This
could be due to a higher percentage of
males in SpA patients than in controls.
In other studies, patients and controls
were comparable on age and gender.

Therefore, we decided to exclude Tous-
sirot’s study from the meta-analysis.
We then observed homogeneous results
with a significant increase in fat mass (+
0.69 kg, p=0.03, n=143, I’= 0%) and a
significant decrease in lean mass (-3.74
kg, p=0.03, n=143, 1>=28%) (Figs. 2E-
F). No study was available on android
mass in SpA patients.

e Effect of TNF inhibitors

The influence of TNFi on body compo-
sition at 6, 12 and 24 months, was as-
sessed in 6 articles on RA (101 patients)
(11, 28-32), 3 articles on SpA (203 pa-
tients) (15,20, 31) and 1 on psoriatic ar-
thritis (20 patients) (33). Four of these
articles evaluated the impact of TNFi at
6 months, 5 at 12 months and 3 articles
at 24 months. The results are summa-
rised in Table II.

At 6 months, 3 studies showed a sig-
nificant increase in fat and lean mass
whereas the fourth one found a non-
significant increase. Visceral adiposity,
assessed in only one study, was also in-
creased.

At 12 months, 4 out of 5 studies showed
a significant increase in fat mass and 2
out of 5 a significant increase in lean
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mass. Visceral adiposity, assessed in
only one study, was also increased.

At 24 months, all 3 studies showed a
significant increase in fat mass and 1
out of 3 a significant increase in lean
mass. Android fat mass, assessed in
one study, was increased as well as vis-
ceral adiposity, assessed in 2 studies.

Discussion

Our systematic review and meta-analy-
sis showed a significant increase in fat
mass and a significant decrease in lean
mass in patients with RA and to a less
extent in patients with SpA.. Patients
with RA have a significant increase of
android mass and adiposity. TNFi sig-
nificantly increased fat mass at 6, 12
and 24 months of treatment. Android
and visceral fat mass were increased by
TNFi. Most studies found an increase in
lean mass at 6 months of TNFi, whereas
long-term data are controversial,

In inflammatory arthritis, a decrease
in lean mass may induce physical dis-
ability and weakness. In RA patients,
this concept is known under the name
of rheumatoid cachexia. Book et al.,
studying body composition in patients
with early RA with a mean disease du-
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ration of 7 months, showed that loss
of lean mass occurs early in disease
course (34). This loss of lean mass
was associated with disease activity
and inflammatory cytokines produc-
tion, that induce hyper metabolism (2,
35). Our results show that short-term
TNFi increases lean mass. This can be
explained by the control of inflamma-
tion, the decrease of pro-inflammatory
cytokines and an increase of physical
activity secondarily to disease activity
control. Growing evidence reveals that
gut hormones including acyl ghrelin,
des-acyl ghrelin, glucose-dependent
insulinotropic polypeptide actively par-
ticipate to the regulation of inflamma-
tion, appetite and energy homeostasis
(36). Variations of plasma acyl ghrelin
during TNFi have been reported with
conflicting results (14, 36). Modulation
of gut hormones by TNFi could thus be
involved in the variations of appetite
and body composition observed.

Fat mass increase was significant in
both forms of rheumatism. However, in
SpA patients, fat mass gain was weak.
The difference between RA and SpA pa-
tients may be explained by gender, age
and glucocorticoid use. RA patients are
older and more often women. We know
that, in the general population, fat mass
is higher in females and increases with
age. Moreover, glucocorticoids are rare-
ly used in patients with SpA (12). The
data in the literature are conflicting: one
study showed that patients treated by
prednisone had a significantly higher fat
mass than patients without prednisone,
independently of current inflammation
(37), whereas others showed that body
composition in RA patients is abnormal
regardless of steroid treatment, suggest-
ing that low doses did not affect body
composition (38). Low-dose oral glu-
cocorticoids, such as those received by
the patients in the reported studies, may
in fact protect against loss of lean body
mass by reducing inflammation that
causes catabolism (2).

TNFi induced a further increase in fat
mass suggesting that fat mass increase
observed in inflammatory arthritis is
not directly explained by inflamma-
tion. In one study, TNFi were compared
with conventional DMARDs: despite
a similar reduction in disease activity,
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patients with TNFi experienced a more
important gain in fat mass, which sug-
gests a specific drug effect (29).

BMI values are very similar in RA and
SpA patients. Median BMI of patients
was around 25 kg/m?*. Many prospective
studies have reported a strong relation
between BMI and mortality/morbidity
with either a correlation, a J-shape or a
U-shaped curve depending on the event
studied (39, 40). However, recent stud-
ies showed that more than BMI, visceral
fat tissue was predictive of an increased
risk of dyslipidaemia, hypertension,
cardiovascular disease and diabetes
mellitus (41). It seems that low dose
glucocorticoids in RA patients have no
significant impact on trunk/peripheral
fat ratio (37). In RA patients, android
mass was significantly increased which
may participate in the predisposition
for cardiovascular events. The increase
in visceral and android fat mass with
TNFi may have pejorative cardiovas-
cular consequences. However, several
studies, but not all, reported reinsuring
data with a protective effect of TNFi on
cardiovascular diseases (42).

This meta-analysis has some limita-
tions, notably due to the number of
studies. We could not perform a meta-
analysis on the impact of TNFi due to
the absence of p-values that are manda-
tory to perform paired data before/after
meta-analysis. Moreover, the data were
heterogeneous. The most important
confounding effect was glucocorticoid
use. In the included studies, the major-
ity of patients with RA received pred-
nisone, but doses were below 10 mg/
day. Conversely, few SpA patients used
glucocorticoids.

To conclude, patients with RA and to
a lesser extent patients with SpA have
a significant gain in fat mass, and par-
ticularly in android mass, which may
partly explain the increase in cardio-
vascular risk. This difference between
RA patients and SpA patients may be
explained by a more frequent gluco-
corticoid use in RA than in SpA. TNFi
further increase fat and android mass.
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