Editorial

Rheumatoid Cachexia: What Is It and Why Is It

Important?

Rheumatoid cachexia (RC) is common, probably underap-
preciated, and incompletely understood. It is important to
recognize this, because these patients can often be helped.

Rheumatoid arthritis (RA) is a chronic inflammatory
joint disease affecting more women than men, with a preva-
lence of 0.5%—1% in the United States!2. Nearly two-thirds
of patients with RA have a metabolic abnormality accompa-
nied by wasting of muscle mass, with the presence of stable
or even increased fat mass>. This is referred to as RC. This
condition is seen without any evidence of malabsorption or
impaired renal or liver function.

RC was first described by Sir James Paget over 100 years
ago. It is derived from the Greek word meaning “bad condi-
tion™. It is a major cause of weight loss and increased mor-
tality and morbidity in patients with RA.

While cachexia generally reflects advanced malnutrition
and wasting, we now know that this term more specifically
refers to a loss of body cell mass (BCM). BCM is clinically
relevant as loss of more than 40% of baseline BCM is asso-
ciated with death®. With even as little as 5% loss of BCM,
there are demonstrable changes in morbidity, including
reduced muscle strength, altered energy metabolism, and
increased susceptibility to infections®. The average loss of
BCM among patients with RA is 13%—15%, about one-third
of the maximum survivable loss of BCM?.

Patients with RA have a 2-fold to 5-fold higher mortality
rate than the general population because of increased risk of
infections2. Thus, RC should be viewed as an important con-
tributor to increased morbidity and premature mortality in
RA. Understanding the metabolic abnormalities and mecha-
nisms involved in the development of RC may help to iden-
tify potential new therapeutic targets.

Three weight-losing syndromes, associated with different
disease states, have been defined. These are cachexia, star-
vation, and sarcopenia’. In cachexia, lean body mass (LBM)
is lost while fat mass tends to be maintained or even
increased so that body weight, at least in the early stages,
can remain stable. Cachexia, which occurs in the context of
a chronic inflammatory response in diseases such as RA,
cancer, acquired immunodeficiency syndrome, cardiac fail-
ure, tuberculosis, inflammatory bowel disease, and chronic
lung disease, is always associated with a poor prognosis and
cannot be treated with protein-energy repletion alone. BCM
is the most metabolically active component that determines
energy expenditure, protein requirements, and the metabolic
response to physiological stress. BCM consists primarily of

muscle mass, with visceral mass (serum proteins, erythro-
cytes, granulocytes, lymphocytes, liver, kidneys, pancreas,
and heart) and immune cell mass. Fat mass, extracellular
water, connective tissue (cartilage, fibrous tissues, and
skeletal tissues), and bone account for the remaining
components.

The etiology and consequences of loss of BCM can be
variable. Frank wasting involves loss of body weight (fat
mass) and BCM. This is typically due to inadequate dietary
intake. Cachexia, however, refers to loss of BCM without
loss of weight; in fact, loss of BCM is at times accompanied
by increased fat mass and stable body weight. In patients
with RA, these changes predispose to a condition called
rheumatoid cachectic obesity®, which, although seemingly
contradictory, appears to be a common metabolic conse-
quence of RA.

The exact pathophysiological mechanisms underlying
the development of RC are not fully understood. But sever-
al potential mechanisms have been investigated. The etiolo-
gy is probably multifactorial. It includes excessive cytokine
production, physical inactivity, and reduced peripheral
insulin action.

The inflammatory cytokines tumor necrosis factor-o
(TNF-0) and interleukin 18 (IL-1B) are thought to be cen-
trally involved in the pathogenesis of RA®. Both cytokines
are produced primarily by monocytes and macrophages, but
they are also produced by a variety of other cells including
B lymphocytes, T lymphocytes, and skeletal muscle!?.
Concentrations of TNF and IL-18 are high in patients with
active RA; these substances act by stimulating the release of
tissue-destroying matrix metalloproteinases as well as by
inhibiting the production of endogenous inhibitors of these
metalloproteinases, the net result being joint damage.

Not only are TNF-a and IL-18 centrally involved in
causing joint damage in RA, but these cytokines also exert
a powerful influence on whole-body protein and energy
metabolism. The so-called sarcoactive (“muscle-active”)
cytokines include IL-6, interferon-y, and transforming
growth factor-8, in addition to TNF-a and IL-18. Although
the specific mechanism(s) by which TNF-a and IL-16 exert
their catabolic effect is not known, it has been shown that
subjects with RA have higher rates of whole-body protein
breakdown compared with young and elderly healthy sub-
jects, and TNF-o is thought to stimulate muscle
catabolism!.

It has been demonstrated that patients with RA have low
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physical activity. Many factors contribute to reduced physi-
cal activity among patients with RA, including joint pain
and stiffness, metabolic changes leading to loss of muscle
mass and strength, and simple disuse, perhaps related to
general caution regarding physical activity. Physical inactiv-
ity is associated with changes in normal physiological
processes leading to muscle atrophy and insulin resistance.
Lack of effective muscle stimuli decreases the turnover rates
of muscle and whole-body proteins with inhibition of pro-
tein synthesis. These factors also lead to the initiation and
progression of RC!2.

Studies have shown that in normal aging there is an asso-
ciation between loss of lean mass and decrease in activity of
the growth hormone (GH)/insulin-like growth factor
(IGF)-1 axis. Therefore it raises the question of whether GH
is reduced in patients with RA and whether it may contribute
to loss of BCM. Studies have found no differences in the
amount of GH between patients with RA and healthy con-
trols. These findings suggest that persistent GH deficiency
does not appear to be the cause of RC. However, lower
serum IGF-1 levels have been noted in patients with RA;
this may contribute to RC!3,

Peripheral insulin action is reduced in patients with RA.
Insulin acts to inhibit muscle protein degradation, thus mak-
ing it a potent anabolic hormone. Therefore, decrease in
insulin action causes muscle loss in RA!'4. The etiology of
reduced peripheral insulin action in RA is not known, but
TNF-o may interfere with insulin receptor signaling and
may be a contributing factor!>.

Three approaches have been found to be effective: exer-
cise, and dietary and pharmacological interventions.

Studies have demonstrated significant improvements in
strength and pain in patients with RA without exacerbating
disease activity or joint pain. High-intensity strength train-
ing is feasible and safe in patients with well controlled
RA'; studies have shown that regular progressive resist-
ance strength training is the best way to improve muscle
strength and physical functioning in patients with RA and is
one of the best nonpharmacological treatments. It should be
routinely prescribed and maintained!”.

Patients with RA appeared to have adequate dietary
intake in terms of calories and protein. Because the total
energy expenditure was reduced in these patients (despite
their elevated resting energy expenditure), they were most
likely prone to fat accretion over time. Clinicians should not
recommend increased caloric intake to patients with RA.
Some studies have shown that increased protein intake
would be helpful for overcoming the catabolic process in
RA, particularly when combined with an exercise interven-
tion'®, Many dietary suggestions have been made for RA,
ranging from fasting or vegetarianism to supplementation
with various fatty acids or protein supplements, but none of
these various diets have proven to be effective.

TNF-a has a central role in the pathogenesis of joint

inflammation and destruction in RA. RC is thought to have
the same pathogenesis as joint inflammation and it would be

anticipated that TNF blockers would result in significant

improvements in body composition!®.

It is known that RC increases morbidity and mortality in
patients with RA. It is therefore important to prevent or at
least slow the advance of this complication. Available ther-
apeutic methods include increasing physical activity and
maintaining a diet adequate in protein and energy.
Anti-TNF-a therapy is an intervention that seems to
improve RC, but more investigation is needed to prove its
efficacy and safety.

ROSY RAJBHANDARY, mp:
AZADEH KHEZRI, mp;
RICHARD S. PANUSH, mp,

Department of Medicine,

Saint Barnabas Medical Center,

and the University of Medicine and Dentistry of New Jersey
— New Jersey Medical School,

Livingston, New Jersey,

Division of Rheumatology, Department of Medicine,

Keck School of Medicine, University of Southern California,
Los Angeles, California, USA

Address correspondence to Dr. R. Panush, Keck School of Medicine,
University of Southern California, HMR 711, 2011 Zonal Avenue,
Los Angeles, CA 90032, USA. E-mail: panush@usc.edu

ACKNOWLEDGMENT

This work was derived and modified from Bhangle, et al'.

REFERENCES

1. Bhangle SD, Khezri A, Rajbhandary R, Sen D, Panush RS.
Rheumatoid arthritis and cachexia. Arthritis Self-Management 2010
(in press).

2. Symmons DP. Epidemiology of rheumatoid arthritis: determinants
of onset, persistence and outcome. Best Pract Res Clin Rheumatol
2002;16:707-22.

3. Roubenoff R, Roubenoff RA, Cannon JG, Kehayias JJ, Zhuang H,
Dawson-Hughes B, et al. Rheumatoid cachexia: cytokine-driven
hypermetabolism accompanying reduced body cell mass in chronic
inflammation. J Clin Invest 1994;93:2379-86.

4. PagetJ. Nervous mimicry of organic diseases. Lancet
1873;2:727-9.

5. Dewys WD, Begg C, Lavin PT, Band PR, Bennett JM, Bertino JR,
et al. Prognostic effect of weight loss prior to chemotherapy in
cancer patients. Eastern Cooperative Oncology Group. Am J Med
1980;69:491-7.

6. Roubenoff R, Kehayias JJ. The meaning and measurement of lean
body mass. Nutr Rev 1991;46:163-75.

7. Rall LC, Roubenoff R. Rheumatoid cachexia: metabolic
abnormalities, mechanisms and interventions. Rheumatology
2004;43:1219-23.

8. Walsmith J, Roubenoff R. Cachexia in rheumatoid arthritis. Intern
J Cardio 2002;85:89-99.

9. Choy EHS, Panayi GS. Cytokine pathways and joint inflammation
in rheumatoid arthritis. N Engl J Med 2001;344:907-16.

10. Koch AE, Kunkel SL, Strieter RM. Cytokines in rheumatoid
arthritis. J Invest Med 1995;43:28-38.
11. Rall LC, Rosen C, Dolnikowski G, Hartman WJ, Lundgren N,

—| Personal non-commercial use only. The Journal of Rheumatology Copyright © 2011. All rights reserved. |—

Rajbhandary, et al: Editorial

407

Downloaded on April 9, 2024 from www.jrheum.org


http://www.jrheum.org/

Abad LW, et al. Protein metabolism in rheumatoid arthritis and 16. Rall LC, Meydani SN, Kehayias JJ, Dawson-Hughes B, Roubenoff
aging. Effects of muscle strength training and tumor necrosis factor R. The effect of progressive resistance training in rheumatoid
alpha. Arthritis Rheum 1996;39:1115-24. arthritis: increased strength without changes in energy balance or

12. Biolo G, Ciocchi B, Stulle M, Piccoli A, Lorenzon S, Dal Mas V, et body composition. Arthritis Rheum 1996;39:415-26.
al. Metabolic consequences of physical inactivity. J Ren Nutr 17. Bearne L, Scott D, Hurley M. Exercise can reverse quadriceps
2005;15:49-53. sensorimotor dysfunction that is associated with rheumatoid

13. Lemmey A, Maddison P, Breslin A, Cassar P, Hasso N, McCann R, arthritis without exacerbating disease activity. Rheumatology
et al. Association between insulin-like growth factor status and 2002:41:157-66.
physical activity levels in rheumatoid arthritis. J Rheumatol 18. Marcora SM, Chester KR. Dietary treatment of rheumatoid
2001;28:29-34. cachexia. Clin Nutr 2005;24:442-54.

14.  Svenson KL, Lundqvist G, Wide L, Hallgren R. Impaired glucose 19. Marcora SM, Chester KR, Mittal G, Lemmey AB, Maddison PJ.
handling in active rheumatoid arthritis: relationship to the secretion Randomized phase 2 trial of anti-tumor necrosis factor therapy for
of insulin and counter-regulatory hormones. Metabolism cachexia in patients with early rheumatoid arthritis. Am J Clin Nutr
1987;36:940-3. 2006;84:1463-72.

15.  Yamaguchi K, Higashiura K, Ura N, Murakami H, Hyakukoku M,

Furuhashi M, et al. The effect of tumor necrosis factor-alpha on
tissue specificity and selectivity to insulin signaling. Hypertens Res
2003;26:389-96.

J Rheumatol 2011;38:406-8; doi:10.3899/jrheum.101036

—| Personal non-commercial use only. The Journal of Rheumatology Copyright © 2011. All rights reserved. |—

408 The Journal of Rheumatology 2011; 38:3; doi:10.3899/jrheum.101036

Downloaded on April 9, 2024 from www.jrheum.org


http://www.jrheum.org/

