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Editorial

Tumor Necrosis Factor Inhibition and
Adipose Tissue Distribution — Are Reported
Changes Relevant to Cardiometabolic Risk?

Cardiovascular disease (CVD) is a prominent cause of
morbidity and mortality in inflammatory arthritis, including
rheumatoid arthritis (RA), psoriatic arthritis (PsA), and
ankylosing spondylitis (AS), while traditional CVD risk
factors, such as hypertension and dyslipidemia, are more
prevalent in these patients1,2. In the general population,
obesity is recognized as a risk factor for hypertension,
dyslipidemia, insulin resistance, and the metabolic
syndrome (MetS), the so-called “cardiometabolic” risk
factors; however, obesity has not been shown to improve
risk prediction of CVD compared with those variables
currently included in risk prediction models3. 

The distribution of body fat may have greater influence
on CVD risk, particularly that located in the visceral
compartments (visceral adipose tissue, or VAT). In the
general population, VAT has been associated with CVD
events4, coronary artery calcification5, and aortic stiffness6.
In RA, VAT area higher than the 75th percentile was
associated with a significantly higher probability of hyper-
tension, raised fasting glucose, and MetS7. It may also
predispose to insulin resistance and expresses a proinflam-
matory profile of C-reactive protein, tumor necrosis factor-
α (TNF-α), and interleukin 6 expression8. Fox and
colleagues advise that the contribution of subcutaneous
adipose tissue (SAT), which accounts for 80% of the body’s
fat, may also play a relevant role in CVD risk. A large cross-
sectional study examining the association of VAT and SAT
with metabolic risk factors in 3001 Third Generation and
Offspring participants of the Framingham Heart Study
found that waist circumference, triglycerides, high-density
lipoprotein (HDL), glucose, and blood pressure all had a
significant correlation with both VAT and SAT, although the
correlations were stronger with VAT9. 

Surrogate measures of adiposity such as body mass index
(BMI), waist circumference (WC), and waist-to-hip ratio
(WHR) do not accurately reflect body composition. In an
RA population where VAT area was significantly greater
than controls, BMI, WC, and WHR were similar between
the 2 groups7, suggesting that anthropometric measures are
not an equivalent to specific fatty tissue quantification.

Computed tomography and magnetic resonance imaging
generate the most accurate data for VAT quantification, but
their cost and accessibility limit their use. For those reasons,
dual-energy x-ray absorptiometry (DEXA) is a useful alter-
native in assessing body composition10.

In this issue of The Journal, Hmamouchi and coworkers
report their findings from an uncontrolled prospective study
conducted over 2 years at a single tertiary center in Paris,
France11. The authors examined the effect of TNF inhibitor
(TNFi) therapy on BMI, waist circumference, fat and lean
mass, and VAT and SAT in 85 patients with spondy-
loarthritis (SpA; 79 with AS and 6 with peripheral SpA).
DEXA was used to determine fat mass, lean mass, VAT
area, and SAT area. There were significant increases from
baseline in BMI, waist circumference, and VAT and SAT
after 2 years of TNFi therapy, with no apparent effect of age
or inflammatory markers on these increases. The authors
also report findings from a group of 18 patients with VAT
and SAT measurements 8 months before initiating TNFi.
Interestingly, there was no significant change in SAT in the
pre-TNFi period up to TNFi initiation and after 6 and 12
months of treatment. Similarly with VAT, no significant
difference was found in the VAT area measured in the
period before TNFi and in the first 6 months of treatment.

The authors’ findings raise important methodological
considerations in studies examining anthropometric
changes in both the general population and in those relating
to rheumatic disease. Large epidemiological studies have
shown that after the age of 30, the weight of both sexes
increases over time and starts to decline in the sixth
decade12,13. Fox, et al demonstrated that VAT volumes were
positively correlated with age in both sexes9. Although
Hmamouchi and coworkers found no relationship between
it and increasing adipose area and BMI, the effect of age is
an important consideration. 

In the larger cross-sectional studies examining fat and
lean mass in AS, no differences have been observed
between patients and controls14,15. A comparison of body
composition using DEXA between 30 patients with RA, 31
patients with AS, and 51 healthy controls found that BMI
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was similar in all 3 groups. There was a trend for higher lean
mass and lower fat mass in the AS group, while in RA, fat
mass was increased with greater VAT area in female patients
compared with controls16. Because there was no accumu-
lation of visceral fat in the AS group in Toussirot’s study16,
Hmamouchi’s findings of VAT escalation in those receiving
TNFi therapy suggest that TNFi could induce changes in
body composition. A controlled, prospective study would
assist in clarifying this. 

Reversal of the catabolic effects of TNF-α, such as
weight loss, anorexia, proteolysis, and downregulation of
anabolic hormones through targeted blockade of the
cytokine, could result in weight gain. Alternatively, reduced
joint pain and stiffness might allow for an increase in
physical activity, with associated weight loss. Weight gain
and change in adipose tissue distribution have been reported
in those prescribed TNFi in rheumatic disease. In an AS
population from the same group as Hmamouchi, Briot, et al
reported an increase of 3.4% in weight over 12 months
while taking TNFi, a 12.1% increase in fat mass and a 1.9%
increase in lean mass, while bone mineral density also
increased17. Weight gain occurred primarily within the first
6 months of initiating TNFi treatment. In psoriatic disease,
a number of studies have reported weight increase with
TNFi use18,19,20; however, those studies have collectively
failed to account for the natural tendency for weight gain
and alteration of adipose tissue distribution with age. Our
group, reporting from a PsA longitudinal cohort study,
accommodated this natural change by examining weight
gain in the period prior to TNFi prescription (over an
average of 4.4 yrs) compared to after TNFi initiation (over
an average of 5 yrs), and found no significant difference21. 

Whether TNFi induces an adverse cardiometabolic risk
profile through excess VAT deposition remains unanswered.
In a population with RA of recent onset, Engvall and
colleagues found a significant increase in fat mass after
commencement of infliximab (3.8 kg) compared to a combi-
nation of sulfasalazine and hydroxychloroquine (0.4 kg) over
24 months, with a similar reduction in disease activity.
Encouragingly, there was no change in the lipidemic profile
despite the increase in fat mass22. Also in RA, TNFi therapy
over 12 weeks was shown to improve insulin sensitivity,
increase HDL and reduce triglyceride levels23. In PsA and
AS, surrogates of atherosclerosis and endothelial dysfunction
have shown improvement following treatment with TNFi1,2.

Do TNF inhibitors cause an increase in proinflammatory,
proatherosclerotic VAT in SpA? This has not yet been deter-
mined; however, the findings reported by Hmamouchi and
colleagues warrant further study. Examination of cohorts
from longitudinal studies would facilitate assessment of fat
mass and adipose distribution change and the effect of
age/time on preintervention and postintervention with TNFi.
The effect of changes in VAT and SAT measurements on
CVD morbidity, mortality, and related surrogate markers

needs to be elucidated, as does the potential for reduced
drug efficacy, given that obese patients with PsA are 5 times
less likely to achieve minimal disease activity with TNFi24.

Until we have answers, recommendations for cardiovas-
cular risk management in rheumatic disease provided by
EULAR25 and other regional rheumatology authorities
should be adhered to.
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