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Cachexia is a wasting syndrome that involves loss of
muscle with or without loss of fat. (1) Hallmark of this
syndrome is loss of appetite and weight resulting in
extreme weakness. Cachexia is outcome of number of
chronic diseases like malignancy AIDS, COPD,
rheumatoid arthritis, tuberculosis , hepatic renal and
cardiac failure.

The loss of weight results from skeletal muscle
breakdown, abnormalities in carbohydrate and fat
metabolism . There is negative nitrogen balance due to
increased catabolism and decreased anabolism.(2)
Anorexia, inflammation, insulin resistance, and increased
muscle protein breakdown are frequently associated with
cachexia.

Cachexia, is outcome of number of events like anorexia,
decreased physical activity, decreased secretion of
anabolic hormones, and abnormalities in protein, lipid, and
carbohydrate metabolism. Basically, cachexia is result
of  cytokine-driven dysregulation of the peripheral signals
(mainly leptin, ghrelin, and serotonin)(3), reaching the brain
hypothalamic region, which plays a central role in
balancing the orexigenic and anorexigenic signals, leading
to decreased food intake and increased resting energy
expenditure (REE).

The ideal management of cachexia is to cure the
underlying disease but it is difficult  in most of cases.
Other choice is  to counteract weight loss by increasing
nutritional intake, however, nutrition modification may
alone may  not completely  reverse  cachexia in absence
of protein synthesis .

Number of pharmacological agents are gaining place
in management of  cachexia  and they  either  enhance
anabolism or decrease  catabolism.  Since these two
aspects are interlinked therefore  alone  anabolic therapy
will  not be effective.  Thyroid hormones, growth hormone
,insulin , melatonin and testosterone are known to affect
anabolic process. Whereas glucagon, cortisol,
proinflammatory cytokines, eicosanoids and tumor

glycoproteins cause  increased catabolism.  Malignancy
is known to  mimic body response to systemic
inflammation  involving proinflammatory cytokines  like
interleukin IL-6, TNF, Inerferon gamma. TNF is well
established to cause muscle wasting (4) as  it causes
insulin resistance. Insulin is known to have anabolic affect
therefore TNF alpha leads to increase catabolism.

Eicosanoids are  major  inflammatory mediators also
similarly  result in cachexia (5). Drugs like NSAIDs, Cox-
2 inhibitors, macrolides and thalidomide  those  block
prostaglandins    have role to treat cachexia .

Other useful agents  in management of cachexia are
clenbuterol, omega fatty acids  aminoacids like cysteine ,
leucine ,arginine, glutamine, ATP,  creatine, ACEI ,
progestins, cannabinoids, ubiquitin (proteosome),  statins,
hydralazine, multivitamins.

  Progestagens, like megestrol, medroxyprogesterone
acetate are approved for treatment of cancer and AIDS
related cachexia. (6) They  increase appetite by releasing
central neuropeptide Y and reverts weight loss . The
weight gain is result of fat accumulation  and not due to
increase in muscle mass.  Progestagens also downregulate
synthesis  of proinflammatory cytokines . In addition they
increase  body weight  by water and fat mass
accumulation .

Corticosteroids are appetite stimulants but on the other
hand they may lead to muscle breakdown due to their
catabolic actions. Therefore ,their long-term use will have
side effects  like  protein breakdown, insulin resistance,
water retention, and adrenal suppression .(7)

Cannabinoids also act centrally to increase appetite
but lack effect on muscle metabolism. (8)

ACE inhibitors:  Angiotensin 2   increase production
of proinflammatory cytokines influence muscle wasting.
Therefore, ACEI improve muscle mass and  function(9)

Statins have anti-inflammatory action independent of
their action on cholesterol pathway. (10) Statins decrease
CRP which  is a nonspecific marker of inflammation and
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is persistently raised in cachexia  and cancer patients.
Macrolide antibiotics possess anti-inflammatory

properties and prokinetic properties. This anti-
inflammatory action may have role in cachexia by
decreasing TNF and interleukin 6.(11)

Creatine is an essential phosphate donor for synthesis
of ATP which is main energy source  for muscular activity.
It also increases muscle mass in healthy individuals. (12)
It is consumed  as  safe dietry supplement  Carnitine is a
cofactor required for transforming the free long-chain
fatty acids into acyl-carnitine and for their subsequent
transport into the mitochondrial matrix to produce acetyl-
coenzyme A through theoxidation pathway. The relation
between coenzyme A and carnitine is pivotal for cell
energy metabolism: Coenzyme A is required for -
oxidation, metabolism of several amino acids, pyruvate
dehydrogenase synthesis, and thus for triggering the
tricarboxylic acid cycle. Patients with cancer develop
carnitine deficiency as antineoplastic drugs interfere with
the absorption and synthesis of carnitine.

Testosterone  is well known to induce muscle growth
and has been misused by the sportspersons. However,
they are associated with adverse effects like
hepatotoxicity, hirsuitism and lipid profile abnormalities.
Testosterone levels are usually lower  in patients of
advanced severe diseases. Testosterone analogues like
nandrolone,oxandrolone ,danazol are  established to
stimulate muscle synthesis. (13)

Amino acids like N acetyl cysteine increase plasma
albumin and body cell mass in cancer patients.beta
hydroxyl beta methyl butyrate which is a leucine metabolite
is also known to promote lean body mass.(14)

Omega fatty acids EPA and DHA found in fish oil
inhibit proteolysis. Fatty acid  alter cell permeability and
transport properties resulting in beneficial effects. They
reduce  proinflammatory prostaglandins, inflammatory
cytokines, CRP and block proteolytic enzymes . Omega-
3 fatty acid  result in net gain of weight, lean tissue, and
improved quality of life.  (15)

Bortezomib, an NF-kB and ubiquitin-proteasome
inhibitor have been tested in experimental models of
cachexia, with some positive results. This specifically and
reversibly inhibit the threonine residue of 26 S proteosome
enzyme complex and plays role in regulating protein
degradation.( 16)

Thalidomide has been in use for treatment of cachexia
associated with acquired immunodeficiency syndrome,
tuberculosis, and cancer due to its   immunomodulatory
and antiinflammatory properties; It inhibits TNF- and
IL-6 production. (17)

Ghrelin  is a 28 amino acid peptide produced by the
P/D1 cells of the stomach. (18)  Ghrelin stimulate GH
secretionand promotes food intake (via the orexigenic
NPY system) and decreases sympathetic nerve activity
(19).  Ghrelin has been shown to  decreases muscle
wasting and functional capacity in cachexia .

Insulin is known to be associated with increase in
weight and it  attenuates the progression of cancer
cachexia . Insulin treatment  stimulate carbohydrate intake,
decrease serum-free fatty acids and increase whole body
fat.(20)

Branched-chain amino acids are neutral amino acids
have beneficial metabolic actions. They interfere with
brain serotonergic activity and inhibit the overexpression
of critical muscular proteolytic pathways.  They stimulate
food intake and counteract muscle wasting (21) .

Olanzapine, an atypical neuroleptic  cause   significant
weight gain with  positive metabolic effects. Its lower
doses very well tolerated with promising clinical activity
on weight, nutrition, and function in advanced cancer
patients with cachexia.  (22)

Formoterol, a 2-adrenergic agonist, is a very
efficient agent preventing muscle weight loss . (23)

Hydrazine Sulfate  interrupts the ability of the liver to
convert lactic acid from tumours into glucose result in
starvation of tumour cells . Gluconeogenesis requires a
great deal of energy and excessive gluconeogenesis is
thought to be a significant factor that contributes to cancer
cachexia (24).

Currently  progestagens and corticosteroids remains
only approved drugs for  cancer Cachexia  and even
they  are  partially effective; Newer drugs include anti-
IL-6 and IL15.  Anti IL6 a humanized monoclonal antibody
inhibits cachexia; (25) IL-15, a cytokine  in skeletal muscle,
suppress the increased DNA fragmentation associated
with muscle wasting (26) and also to have muscle anabolic.

Selective androgen receptor modulators (SARMs)
modulate myoblasts proliferation, promotes sexual
dimophic muscle development  and alters muscle fiber
type. SARMs  like Ostarine with  predominantly anabolic
activity in muscle and bone with minimal androgenic
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effects in most other tissues. Ostarine improve LBM and
physical performance in healthy older men and
women (27).

Myostatin has been implicated in several forms of
muscle wasting, including cancer cachexia. Anti-
myostatin strategies may  prove beneficial in cachectic
patients.(28)

 Blockade of melanocortin signaling using antagonists
to the melanocortin MC4   receptor is shown to attenuate
disease-associated anorexia and wasting.(29)
Conclusion

Since  the   chronic ailments  are showing upward
trend ,cachexia has assumed a major challenge to the
treating physician . Though the ideal management is to
treat the root cause of cachexia which mostly is not
possible especially  in the  situations like advanced cancers.
Therefore , there is more scope for the  pharmacological
interventions but at present the ideal therapy still
eludes us  .
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