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Appetite is a key determinant often used by dog and cat 

owners when evaluating perceived quality of life for 

their dog or cat with cancer or other chronic disease. 

Lack of appetite is often the first sign that their pet is 

not feeling well and often triggers a visit to their 

veterinarian’s office. This article briefly reviews the 

causes and consequences of chronic inappetence and 

describes some of the newer therapies available to treat 

inappetence.

CAUSES 
Inappetence in dogs and cats with chronic disease is 

often multifactorial with potential contributing factors, 

including the disease process itself (e.g., dysphagia, 

pain, ascites), increased inflammatory cytokines, 

chemotherapy or other drug side effects (e.g., 

dysmotility, nausea), and effects of concomitant 

medications.

Although inappetence is a commonly described side 

effect of many chemotherapeutic agents in dogs and 

cats, the true incidence is not well documented. Studies 

focusing on the incidence of inappetence in dogs and 

cats receiving chemotherapy (TABLE 1) are limited, and 

methods of measuring inappetence are variable and 

inconsistent. In addition to cancer,9 other chronic 

conditions in dogs and cats (TABLE 2) associated with 

inappetence and related weight loss/cachexia include 

chronic kidney disease (CKD),10-13 congestive heart 

failure (CHF),14,15 and inflammatory bowel disease.16
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Abstract

Chronic inappetence in dogs and cats can be caused by the disease process itself, increased inflammatory 

cytokines, side effects of therapeutics, and/or effects of concomitant medications. Affected animals typically 

experience weight loss and decreased survival times. Traditional treatment has included mirtazapine (formerly 

off-label), cyproheptadine, corticosteroids, and antiemetics. Newer treatments are capromorelin and mirtazapine. 

Capromorelin has been approved for use in dogs and cats. Mirtazapine seems to be more effective in cats than 

dogs and is approved for use in cats only.
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CLINICAL EFFECTS
In human patients, weight loss is frequently associated 

with several types of cancer as well as reduced survival 

times and quality of life.17 There are multiple causes of 

weight loss in cancer patients, key among them 

inappetence along with numerous catabolic drivers 

(e.g., direct tumor metabolism, systemic inflammation, 

insulin resistance).18 This phenomenon is referred to as 

cancer-related anorexia/cachexia syndrome (CACS), a 

metabolic, paraneoplastic syndrome characterized by 

decreased food intake, involuntary weight loss, and 

altered body composition (loss of fat and muscle).18 

Cachexia is reported for 15% to 40% of human cancer 

patients and approaches 80% for those with advanced 

illness.18

For decades, whether CACS develops in veterinary 

patients has been debated. Debate may be attributed in 

part to veterinarians not recognizing the syndrome due 

to a lack of awareness and/or absence of established 

diagnostic criteria. Information about the incidence of 

CACS in pets is limited, partly because some veterinary 

patients may be humanely euthanized before the 

syndrome becomes clinically evident. A study by 

Michel et al reported that 37% of dogs with cancer had 

lost 5% or more of their body weight at the time of 

cancer diagnosis.19 A number of studies in veterinary 

medicine have indicated that dogs with cancer 

experience metabolic alterations similar to those 

observed in human patients with cachexia: increased 

resting energy expenditure and decreased rates of 

protein synthesis in dogs with osteosarcoma,20 altered 

carbohydrate metabolism in dogs with solid tumors,21 

and different serum cytokine profiles in dogs with 

lymphoma compared with healthy controls.22 Survival 

times have been shown to be significantly shorter for 

dogs that are underweight at the time of lymphoma 

diagnosis.23

Beyond cancer, studies in veterinary medicine have 

further indicated that weight loss not only is an early 

indicator or predictor of underlying CKD in cats 11-13 

but is also associated with survival.13 Survival times 

have been shown to be longer for dogs with CHF 

gaining body weight than for those losing or 

maintaining weight24 and shorter for those with cardiac 

Take-Home Points

 � The causes of chronic 

inappetence in dogs and cats 

can be multifactorial and have a 

substantial effect on their quality 

of life and clinical outcomes.

 � Traditional treatment has 

included off-label mirtazapine, 

cyproheptadine, corticosteroids, 

and antiemetics—often with little 

clinical data to support use. 

 � Newer treatments with a growing 

body of data to guide clinical 

use are capromorelin (approved 

for use in dogs and cats) and 

mirtazapine (approved for use 

in cats).

TABLE 1 Reported Incidence of Inappetence in Dogs and Cats Receiving Chemotherapy

CHEMOTHERAPEUTIC SPECIES INAPPETENCE PREVALENCE REFERENCE

Vinorelbine Dogs 17% (4/24) Grant (2008)1

Epirubicin Dogs 19% (27/139) Marrington (2012)2

Carboplatin Dogs, cats 25% (7/28) Bowles (2010)3

Doxorubicin Dogs 35–51% (n = 49)a,b Rau (2010)4

Cyclophosphamide Dogs 36% (15/42)a Mason (2014)5

Toceranib phosphate Dogs 39% (34/87) London (2009)6

Vincristine Dogs 43% (25/57)a Mason (2014)5

Epirubicin Dogs 44% (8/18) Kim (2007)7

Lomustine Dogs 48% (39/81) Vail (2012)8

Paclitaxel Dogs 76% (128/168) Vail (2012)8

aSubset of dogs treated with maropitant after chemotherapy administration 
bCrossover study 
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cachexia.15 Similarly, cats with CHF and low body 

weight experienced shorter survival times compared 

with cats with moderate or high body weight.25

EMERGING TREATMENTS
If weight loss/cachexia affects survival times for dogs 

and cats as it does for humans with cancer, CHF, and 

other chronic illnesses, management may improve 

survival times and quality of life for pets with similar 

conditions. The challenge for veterinarians lies in 

having effective, proven therapies available for clinical 

use. The list of drugs used to stimulate appetite in dogs 

and cats is quite extensive; common choices include 

mirtazapine (formerly used off-label), cyproheptadine, 

corticosteroids, and antiemetics. The challenge with 

these drugs is that none stimulates appetite as a primary 

mechanism. Appetite stimulation is a secondary or side 

effect for these drugs, which explains the lack of 

reliability from patient to patient. Except for mirtazapine 

in cats, additional challenges arise from limited data on 

dosing and pharmacokinetics and sparse to nonexistent 

data on efficacy for appetite stimulation in dogs and 

cats. New options are available and outlined below.

Capromorelin Oral Solution

General Information

	■ Capromorelin is sold as Entyce (dogs; Elanco, elanco.

com) and Elura (cats; Elanco, elanco.com).

	■ Capromorelin is an orally active small molecule that 

mimics the action of ghrelin, which causes growth 

hormone secretion and appetite stimulation. 

	■ Capromorelin oral solution dosed at 3 mg/kg PO 

q24h has been shown to cause increased food intake 

and weight gain in healthy laboratory dogs and 

inappetent client-owned dogs.26-28 

	■ Margin of safety is wide; capromorelin oral solution is 

well tolerated at daily doses up to 40 mg/kg q24h for 

12 consecutive months in dogs.29

	■ When administered to healthy dogs for 7 days, 

capromorelin produces increased insulin-like growth 

factor 1 (IGF-1) concentrations on days 1 through 7.26 

IGF-1 may potentially play a role in cellular 

proliferation and increased metastatic ability in 

humans with a number of cancers.30,31 It is unclear 

what role, if any, the increased IGF-1 levels produced 

by capromorelin could play on the clinical progression 

of various cancers of dogs. A recent systematic 

literature review in human medicine of 61 in vivo 

studies found that most (74%) studies evaluated 

showed a null or inverse association of ghrelin with 

risk and progression of most cancers, indicating a 

favorable safety profile for use as treatment for 

CACS.32 Anamorelin, a therapeutic with similar 

mechanism, is currently being studied for treatment of 

CACS in humans with non–small cell lung cancer.33,34

	■ Capromorelin has been shown to increase IGF-1, food 

intake, and body weight in cats.35 In a study of cats 

with CKD, there was a significant difference in the 

percent change in body weight for the capromorelin-

treated group (+5.2%) versus the control group 

(-1.6%) at day 55. The most common side effects 

noted (>10%) were vomiting (29.6%), hypersalivation 

(21.2%), inappetence (18.6%), behavior change 

(14.4%), and lethargy (13.6%).36

Product-Specific Information

	■ Entyce was approved by the U.S. Food and Drug 

Administration (FDA) for appetite stimulation in dogs 

in May 2016 and became available to veterinarians in 

the fall of 2017. 

	■ Elura was approved for management of weight loss in 

cats with CKD in October 2020.36

	■ Entyce and Elura have potential to positively affect the 

clinical management of inappetence associated with 

TABLE 2 Common Clinical Causes of Inappetence in Dogs and Cats

CHRONIC ACUTE

Cancer Gastroenteritis (nonspecific)

Gastrointestinal/inflammatory bowel disease Pancreatitis

Heart failure Surgery

Chronic kidney disease Pain

Pancreatitis Infection (e.g., parvovirus)

Palliative treatments Cancer (e.g., lymphoma)

Secondary to other drugs/therapies Secondary to other drugs/therapies
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chemotherapy/cancer and other chronic medical 

conditions in dogs and cats.

Mirtazapine

General Information

Mirtazapine is a human generic tetracyclic 

antidepressant with ancillary properties including 

anxiolytic, sedative, antiemetic, and appetite-stimulant 

effects. It is a 5-HT3 receptor antagonist with appetite 

stimulant properties documented in healthy young cats 

dosed at 1.88 mg PO q24h.37 Additional studies have 

shown that for cats with CKD, the same dose given 

q48h is more appropriate.38 A double-masked, placebo-

controlled crossover clinical trial in cats with CKD 

demonstrated that mirtazapine administration at 

1.88 mg PO q48h for 3 weeks resulted in significantly 

increased appetite and activity and significantly 

decreased vomiting compared with placebo. 

Mirtazapine-treated cats also experienced significant 

weight gain (median gain 0.18 kg) compared with cats 

that received placebo.39 The specific mechanism of 

appetite stimulation is not well documented. 

Mirtazapine is also sometimes used in human patients 

for refractory chemotherapy-induced nausea and 

vomiting, and an antiemetic effect in cats with CKD 

has been noted.

Clinical experience would indicate that mirtazapine is a 

less reliable/predictable appetite stimulant in dogs. A 

small pilot study evaluating the pharmacokinetics in 

healthy beagle dogs indicated that mirtazapine is 

metabolized much more quickly in dogs and that 

twice-daily dosing may be more appropriate for canine 

patients.40 Because the appetite stimulation component 

is essentially a side effect of mirtazapine rather than a 

primary mechanism, it is not surprising that its clinical 

effect is variable and rather unpredictable.

Product-Specific Information

	■ Mirtazapine transdermal ointment (Mirataz; Dechra, 

mirataz.com) is indicated for the management of 

weight loss in cats. Mirataz received FDA approval in 

May 2018. It is administered topically (inner pinna) as 

a transdermal ointment at 2 mg/cat (1.5-inch ribbon) 

q24h for 14 days.41 

	■ The pivotal efficacy study included 177 cats: 83 

received Mirataz and 94 received vehicle control. 

Primary efficacy endpoint was percent change in body 

weight at 14 days. At 14 days, the mean percent 

increase in body weight from day 1 was 3.94% in the 

mirtazapine group and 0.41% in the vehicle control 

group. The difference was significant (p<0.0001).41

	■ The most common side effects reported in cats 

(>10%) treated with Mirataz include vocalization 

(11.3%), vomiting (11.3%), and erythema at 

application site (10.4%).41

SUMMARY
Capromorelin has a wide margin of safety and is 

approved for long-term use in dogs and cats. The null 

or inverse association of this category of therapeutic 

with risk and progression of most cancers in humans 

indicates its likely safety for treatment of cancer 

cachexia in dogs and cats. In cats, it is now approved 

for weight management in those with CKD. Although 

additional peer-reviewed data will be valuable in 

understanding how to best incorporate capromorelin 

into daily clinical practice, the potential benefit to dogs 

and cats with chronic disease may be profound. 

Transdermal mirtazapine is also approved for shorter-

term (14-day) use in cats. However, because the 

mechanism of appetite stimulation is not well defined 

and is most likely a side effect of mirtazapine, clinical 

effects can be more variable. 

Note: This article is adapted and updated from the 

NAVC’s 2021 VMX Conference Proceedings.

References
1. Grant IA, Rodriguez CO, Kent MS, et al. A phase II clinical trial of 

vinorelbine in dogs with cutaneous mast cell tumors. J Vet Intern Med. 
2008;22(2):388-393. doi:10.1111/j.1939-1676.2008.0051.x

2. Marrington AM, Killick DR, Grant IA, Blackwood L. Toxicity associated 
with epirubicin treatments in a large case series of dogs. Vet Comp 
Oncol. 2012;10(2):113-123. doi:10.1111/j.1476-5829.2011.00281.x

3. Bowles DB, Robson MC, Galloway PE, Walker L. Owners’ perception of 
carboplatin in conjunction with other palliative treatments for cancer 
therapy. J Small Anim Pract. 2010;51(2):104-112. doi:10.1111/j.1748-
5827.2009.00891.x

4. Rau SE, Barber LG, Burgess KE. Efficacy of maropitant in the 
prevention of delayed vomiting associated with administration of 
doxorubicin to dogs. J Vet Intern Med. 2010;24(6):1452-1457. doi:10.1111/
j.1939-1676.2010.0611.x

5. Mason SL, Grant IA, Elliott J, Cripps P, Blackwood L. Gastrointestinal 
toxicity after vincristine or cyclophosphamide administered with or 
without maropitant in dogs: a prospective randomized controlled 
study. J Small Anim Pract. 2014;55(8):391-398. doi:10.1111/jsap.12237

6. London CA, Malpas PB, Wood-Follis SL, et al. Multi-center, placebo-
controlled, double-blind, randomized study of oral toceranib 
phosphate (SU11654), a receptor tyrosine kinase inhibitor, for the 
treatment of dogs with recurrent (either local or distant) mast cell 
tumor following surgical excision. Clin Cancer Res. 2009;15(11):3856-
3865. doi:10.1158/1078-0432.CCR-08-1860

7. Kim SE, Liptak JM, Gall TT, Monteith GJ, Woods JP. Epirubicin in 
the adjuvant treatment of splenic hemangiosarcoma in dogs: 59 
cases (1997-2004). JAVMA. 2007;231(10):1550-1557. doi:10.2460/
javma.231.10.1550



26    MARCH/APRIL 2023    todaysveterinarypractice.com

NUTRITION

8. Vail DM, von Euler H, Rusk AW, et al. A randomized trial investigating 
the efficacy and safety of water soluble micellar paclitaxel (Paccal 
Vet) for treatment of nonresectable grade 2 or 3 mast cell tumors 
in dogs. J Vet Intern Med. 2012;26(3):598-607. doi:10.1111/j.1939-
1676.2012.00897.x.

9. Rajagopaul S, Parr JM, Woods JP, Pearl DL, Coe JB, Verbrugghe A. 
Owners’ attitudes and practices regarding nutrition of dogs diagnosed 
with cancer presenting at a referral oncology service in Ontario, 
Canada. J Small Anim Pract. 2016;57(9):484-490. doi:10.1111/jsap.12526

10. O’Neill DG, Elliott J, Church DB, McGreevy PD, Thomson PC, Brodbelt 
DC. Chronic kidney disease in dogs in UK veterinary practices: 
prevalence, risk factors, and survival. J Vet Intern Med. 2013;27(4):814-
821. doi:10.1111/jvim.12090

11. Greene JP, Lefebvre SL, Wang M, Yang M, Lund EM, Polzin DJ. Risk 
factors associated with the development of chronic kidney disease 
in cats evaluated at primary care veterinary hospitals. JAVMA. 
2014;244(3):320-327. doi:10.2460/javma.244.3.320

12. Markovich JE, Freeman LM, Labato MA, Heinze CR. Survey 
of dietary and medication practices of owners of cats with 
chronic kidney disease. J Feline Med Surg. 2015;17(12):979-983. 
doi:10.1177/1098612X14563097

13. Freeman LM, Lachaud MP, Matthews S, Rhodes L, Zollers B. Evaluation 
of weight loss over time in cats with chronic kidney disease. J Vet 
Intern Med. 2016;30(5):1661-1666. doi:10.1111/jvim.14561.

14. Freeman LM, Rush JE, Kehayias JJ, et al. Nutritional alterations and 
the effect of fish oil supplementation in dogs with heart failure. J Vet 
Intern Med. 1998;12(6):440-448. doi:10.1111/j.1939-1676.1998.tb02148.x

15. Ineson DL, Freeman LM, Rush JE. Clinical and laboratory findings and 
survival time associated with cardiac cachexia in dogs with congestive 
heart failure. J Vet Intern Med. 2019;33(5):1902-1908. doi:10.1111/
jvim.15566

16. Craven M, Simpson JW, Ridyard AE, Chandler ML. Canine inflammatory 
bowel disease: retrospective analysis of diagnosis and outcome in 
80 cases (1995-2002). J Small Anim Pract. 2004;45(7):336-342. 
doi:10.1111/j.1748-5827.2004.tb00245.x

17. Mondello P, Lacquaniti A, Mondello S, et al. Emerging markers of 
cachexia predict survival in cancer patients. BMC Cancer. 2014;14:828. 
doi:10.1186/1471-2407-14-828

18. Fearon K, Strasser F, Anker SD, et al. Definition and classification 
of cancer cachexia: an international consensus. Lancet Oncol. 
2011;12(5):489-495. doi:10.1016/S1470-2045(10)70218-7

19. Michel KE, Sorenmo K, Shofer FS. Evaluation of body condition 
and weight loss in dogs presented to a veterinary oncology 
service. J Vet Intern Med. 2004;18(5):692-695. doi:10.1892/0891-
6640(2004)18<692:eobcaw>2.0.co;2

20. Mazzaferro EM, Hackett TB, Stein TP, et al. Metabolic alterations 
in dogs with osteosarcoma. Am J Vet Res. 2001;62(8):1234-1239. 
doi:10.2460/ajvr.2001.62.1234

21. Ogilvie GK, Walters L, Salman MD, Fettman MJ, Johnston SD, 
Hegstad RL. Alterations in carbohydrate metabolism in dogs with 
nonhematopoietic malignancies. Am J Vet Res. 1997;58(3):277-281. 

22. Calvalido J, Wood GA, Mutsaers AJ, Wood D, Sears W, Woods 
JP. Comparison of serum cytokine levels between dogs with 
multicentric lymphoma and healthy dogs. Vet Immunol Immunopathol. 
2016;182:106-114. doi:10.1016/j.vetimm.2016.10.009

23. Romano FR, Heinze CR, Barber LG, Mason JB, Freeman LM. 
Association between body condition score and cancer prognosis 
in dogs with lymphoma and osteosarcoma. J Vet Intern Med. 
2016;30(4):1179-1186. doi:10.1111/jvim.13965

24. Slupe JL, Freeman LM, Rush JE. Association of body weight and body 
condition with survival in dogs with heart failure. J Vet Intern Med. 
2008;22(3):561-565. doi:10.1111/j.1939-1676.2008.0071.x

25. Finn E, Freeman LM, Rush JE, Lee Y. The relationship between body 
weight, body condition, and survival in cats with heart failure. J Vet 
Intern Med. 2010;24(6):1369-1374. doi:10.1111/j.1939-1676.2010.0584.x

26. Zollers B, Rhodes L, Smith RG. Capromorelin increases food 
consumption, body weight, growth hormone, and sustained insulin-like 
growth factor 1 concentrations when administered to healthy adult 
beagle dogs. J Vet Pharmacol Ther. 2017;40(2):140-147. doi:10.1111/
jvp.12344

27. Zollers B, Wofford JA, Heinen E, Huebner M, Rhodes L. A prospective, 
randomized, masked, placebo-controlled clinical study of capromorelin 
in dogs with reduced appetite. J Vet Intern Med. 2016;30(6):1851-1857. 
doi:10.1111/jvim.14607

28. Zollers B, Rhodes L, Heinen E. Capromorelin oral solution (ENTYCE®) 
increases food consumption and body weight when administered for 
4 consecutive days to healthy adult beagle dogs in a randomized, 
masked, placebo controlled study. BMC Vet Res. 2017;13(1):10. 
doi:10.1186/s12917-016-0925-z

29. Zollers B, Huebner M, Armintrout G, Rausch-Derra LC, Rhodes L. 
Evaluation of the safety in dogs of long-term, daily oral administration 
of capromorelin, a novel drug for stimulation of appetite. J Vet 
Pharmacol Ther. 2017;40(3):248-255. doi:10.1111/jvp.12358

30. Burtscher I, Christofori G. The IGH/IGF-1 receptor signaling pathway as 
a potential target for cancer therapy. Drug Resist Updat. 1999;2(1):3-8. 
doi:10.1054/drup.1998.0061

31. Armakolas N, Armakolas A, Antonopoulos A, Dimakakos A, Stathaki 
M, Koutsilieris M. The role of the IGF-1 Ec in myoskeletal system and 
osteosarcoma physiology. Crit Rev Oncol Hematol. 2016;108:137-145. 
doi:10.1016/j.critrevonc.2016.11.004

32. Sever S, White DL, Garcia JM. Is there an effect of ghrelin/ghrelin 
analogs on cancer? A systematic review. Endocr Relat Cancer. 
2016;23(9):R393-R409. doi:10.1530/ERC-16-0130

33. Currow DC, Maddocks M, Cella D, Muscaritoli M. Efficacy of anamorelin, 
a novel non-peptide ghrelin analogue, in patients with advanced 
non-small cell lung cancer (NSCLC) and cachexia – review and expert 
opinion. Int J Mol Sci. 2018;19(11):3471. doi:10.3390/ijms19113471

34. Temel JS, Abernethy AP, Currow DC, et al. Anamorelin in patients with 
non-small-cell lung cancer and cachexia (ROMANA 1 and ROMANA 2): 
results from two randomised, double-blind, phase 3 trials. Lancet 
Oncol. 2016;17(4):519-531. doi:10.1016/S1470-2045(15)00558-6

35. Wofford JA, Zollers B, Rhodes L, Bell M, Heinen E. Evaluation of the 
safety of daily administration of capromorelin in cats. J Vet Pharmacol 
Ther. 2018;41(2):324-333. doi:10.1111/jvp.12459

36. Elura® (capromorelin oral solution). Package insert. Elanco US Inc. 
https://www.elancolabels.com/us/elura 

37. Quimby JM, Gustafson DL, Samber BJ, Lunn KF. Studies on the 
pharmacokinetics and pharmacodynamics of mirtazapine in healthy 
young cats. J Vet Pharmacol Ther. 2011;34(4):388-396. doi:10.1111/
j.1365-2885.2010.01244.x

38. Quimby JM, Gustafson DL, Lunn KF. The pharmacokinetics of 
mirtazapine in cats with chronic kidney disease and in age-matched 
controls. J Vet Intern Med. 2011;25(5):985-989. doi:10.1111/j.1939-
1676.2011.00780.x

39. Quimby JM, Lunn KF. Mirtazapine as an appetite stimulant and 
anti-emetic in cats with chronic kidney disease: a masked placebo-
controlled crossover clinical trial. Vet J. 2013;197(3):651–655. 
doi:10.1016/j.tvjl.2013.05.048

40. Giorgi M, Yun H. Pharmacokinetics of mirtazapine and its main 
metabolites in beagle dogs: a pilot study. Vet J. 2012;192(2):239–241. 
doi:10.1016/j.tvjl.2011.05.010

41. Mirataz® (mirtazapine transdermal ointment). Package insert. 
Dechra Veterinary Products. https://www.dechra-us.com/Files/Files/
SupportMaterialDownloads/US/dechra-mirataz-full-pi-0521.pdf 

Chad M. Johannes

Dr. Johannes is an associate professor and director of the 

James L. Voss Veterinary Teaching Hospital at Colorado 

State University. His industry experience includes working 

as the former Medical Director at Aratana Therapeutics, 

Inc., and coordination of the launch of Palladia, the first 

FDA-approved veterinary cancer therapeutic, during 

his time with Pfizer Animal Health (now Zoetis, Inc.). 

Dr. Johannes’s practice experience includes primary 

care, specialty care, and academic settings. His areas 

of research interest include oncology therapeutic 

development, immunotherapeutics, and effective 

management of oncology treatment–related side effects.


