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Abstract

Anticipatory Nausea and Vomiting (ANV), a distinct subtype of chemotherapy-induced nausea and vomiting, is primarily associated with psy-
chological processes. The key factors contributing to ANV include classical conditioning, demographic and treatment-related variables, as well as
anxiety or negative expectations. Empirical evidence from laboratory models has validated these underlying mechanisms of ANV. The management
of ANV may involve medical or pharmacological interventions, such as benzodiazepines and other psychotropic medications. However, behavioural
treatments, particularly systematic desensitization, are considered the primary therapeutic approach for ANV. Additionally, certain complementary
treatment modalities have demonstrated potential in alleviating ANV symptoms, warranting further investigation. This review will examine the

foundational models of ANV and discuss the various treatment options available.
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Introduction

Anticipatory Nausea and Vomiting (ANV) is a prevalent
issue among cancer patients, often arising as a consequence
of chemotherapy-induced nausea or vomiting. Chemotherapy-
Induced Nausea (CINV), which may occur acutely or with a
delay following chemotherapy infusion, represents a common
adverse effect of treatment. Notably, up to 20% of patients report
experiencing nausea prior to any chemotherapy cycle, and up to
30% report this anticipatory, learned, or psychological nausea by
the fourth chemotherapy cycle. The likelihood of developing ANV

increases with repeated exposure to chemotherapy. Consequently,
the development of ANV appears to conform to a classical
conditioning model, wherein repeated pairings of unconditioned
stimuli (i.e, chemotherapy) and conditioned stimuli (e.g, the
clinic, the nurse) elicit nausea and vomiting even before the
administration of emetogenic agents. This model, along with
other psychological factors contributing to the development of
ANV and laboratory validation of these models, is discussed below
[1-2]. ANV frequently exhibit resistance to standard antiemetic
pharmacological interventions. Given its psychological and
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behavioural underpinnings, psychotropic medications may offer
a more effective pharmaceutical approach. However, behavioural
therapy remains the most effective strategy for managing ANV. This
discussion examines these therapeutic modalities and considers
emerging complementary and alternative therapies.

Psychological Mechanism in ANV

Psychological mechanisms and demographic factors play a
significant role in influencing the onset, frequency, severity, and
duration of ANV. Three distinct yet interrelated factors contribute
to ANV: 1) classical conditioning, which may result in anticipatory
nausea; 2) demographic, clinical, and treatment-related factors,
which can predict the risk of anticipatory nausea; and 3) anxiety or
negative expectancies, which may trigger and heighten sensitivity
to anticipatory nausea. The National Cancer Institute has identified
Pavlovian classical conditioning as the most suitable theoretical
framework for elucidating the development of anticipatory nausea
and vomiting [3]. Within the classical conditioning paradigm of ANV,
anunconditioned stimulus, such as chemotherapy, which inherently
provokes an unconditioned response, namely nausea, is associated
with a conditioned stimulus. In the context of ANV, potential
conditioned stimuli may encompass the visual and olfactory cues
of the clinic, the presence of nurses, and the treatment room
environment. Following repeated pairings of the unconditioned
stimulus with the conditioned stimulus, the conditioned stimulus
alone becomes adequate to trigger the conditioned response,
which is nausea [4-6]. The nausea experienced by cancer patients
is anticipatory, as it may commence even before the administration
of the chemotherapeutic agent. The conditioned nature of ANV is
corroborated by evidence indicating that the incidence and severity
of ANV tend to escalate following successive chemotherapy cycles;
this is attributable to the repeated pairings of the unconditioned
and conditioned stimuli.

Cancer Patients Status and ANV

Various personal characteristics and events related to
cancer treatment appear to increase the likelihood of a patient
experiencing ANV. The National Cancer Institute identifies several
variables associated with ANV. In addition to the emetogenic
potential of the chemotherapeutic agent, being under the age of
50 and female are the most prevalent indicators of CINV and ANV.
Other common factors associated with ANV include susceptibility to
motion sickness, the emetogenic potential of chemotherapy agents,
weakness, dizziness, or light headedness following chemotherapy,
morning sickness during pregnancy, and nausea and vomiting after
the most recent chemotherapy session [1,3,7].

New Insights into the Psychological Mecha-
nisms Underlying Anticipatory Nausea and
Vomiting: The Influence of Negative Expectan-
cies

In addition to demographicand clinical variables that contribute
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to ANV, psychological, cognitive, and social factors also significantly
influence the conditioned response associated with ANV. For
instance, anxiety, self-absorption, and response expectancies have
been identified as substantial contributors to the development of
ANV [8-10]. Anxiety may affect the onset of ANV, at least partially,
through negative expectancies [11,12]. as expectancies are known
to influence the development of other learning-based conditioning
effects [13].

Recent research into the behavioural determinants of ANV
underscores the importance of patients’ beliefs concerning
symptom manifestation. Within the framework of the patient belief
model of ANV development, healthcare professionals assume a
crucial role by disseminating information about treatment side
effects and addressing patients’ concerns and expectations. Effective
communication between patients and healthcare providers is
vital in shaping patients’ expectations for treatment outcomes,
referred to as “response expectancies,” which can significantly
influence physical, emotional, and mental outcomes throughout
the treatment process [14]. In a seminal contribution to this field,
Kirsch (1985) argues that the anticipation or response expectancy
of experiencing a physiological sensation, such as nausea, can evoke
corresponding subjective experiences and directly affect both
physiological and psychological outcomes [15]. The influence of
response expectancies is substantial, as these expectancies explain
variance in ANV beyond the emetogenicity of the chemotherapeutic
agent and other established predictive factors for nausea, such as
gender and age [14,16,17]. For instance, Roscoe et al. conducted
a study involving 194 breast cancer patients who were about to
commence chemotherapy with a doxorubicin-based regimen. The
study revealed that patients who anticipated they were “very likely”
to experience severe nausea were five times more likely to actually
experience severe nausea compared to those who believed they
were “very unlikely” to do so [18].

Expectations regarding nausea may reflect an individual’s
awareness of their susceptibility to this condition, informed
by previous experiences such as nausea during pregnancy or a
predisposition to motion sickness. However, these expectations
are also influenced by socio-cultural factors and the information
patients receive from clinicians, hospital staff, other patients,
family, friends, and broader societal sources. Consequently, nausea
expectations can be attributed to both internal and external
origins, with the latter offering potential avenues for mitigating
chemotherapy-induced nausea. Unlike other risk factors for nausea,
nausea expectations are adaptable, presenting an opportunity for
targeted intervention.

The British National Coordinating Centre for Health Technology
Assessment conducted an extensive review of the expectancy
literature. The authors evaluated 47,600 references for relevance
and quality, ultimately selecting the 93 highest-quality studies for
their analysis. Their findings suggest that expectancies significantly
influence the development of symptoms and side effects,
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concluding that response expectancies serve as a fundamental
mechanism underlying the placebo effect [19]. Similarly, the nocebo
hypothesis, as discussed by Hahn and Barsky et al., [20,21], posits
that the anticipation of side effects can lead to the manifestation
of symptoms. Furthermore, studies linking anxiety to the onset
of nausea may, to some extent, reflect the construct of negative
expectancies [22]. In conclusion, the assessment of patients for
demographic, clinical, and psychological variables, alongside other
cognitive and emotional vulnerabilities previously discussed, may
assist healthcare providers in identifying individuals at risk of
developing ANV. Currently, there is a need to establish a concise
and comprehensive screening process for ANV-related risk factors
and to integrate this process into the evaluation protocols of cancer
treatment centres.

Aetiology of ANV

ANV is primarily conceptualized as a result of classical
Pavlovian conditioning [23,24] which is theorized to occur within
the central nervous system [25]. Nonetheless, the emergence of ANV
may also be partially attributed to insufficient initial management
of chemotherapy-induced nausea and vomiting [26]. Given the
association between ANV and CINV, it is crucial to examine the
aetiology of CINV.

The Pathophysiology of CINV Encompasses a
Complex Interplay of Neuroanatomical and Pe-
ripheral Centres Associated with ANV

The mechanism underlying Chemotherapy-Induced Nausea
and Vomiting (CINV) is not restricted to a single anatomical region;
rather, it involves a complex interaction among neuroanatomical
and peripheral centres, as well as various neurotransmitters and
receptors. The central and peripheral regions implicated in this
process include: a) the emetic or Vomiting Centre (VC), a cluster
of neurons located in the medulla oblongata, which serves as the
primary structure for coordinating nausea and vomiting; b) the
Chemoreceptor Trigger Zone (CTZ) situated in the area postrema
at the floor of the fourth ventricle of the brain; c) the vagal nerve
afferents, which project from the Gastrointestinal (GI) tract to the
nucleus of the solitary tract (NTS) and the dorsal motor nucleus
of the vagus; and d) the Enterochromaffin Cells (EC) lining the GI
tract [27-30]. Chemotherapeutic agents can induce emesis through
afferent input at various sites, involving distinct mechanisms.
These agents are toxic to ECs lining the GI mucosa, prompting
them to release neurotransmitters such as dopamine, serotonin
(5-HT), substance P (SP), acetylcholine, histamine, and gamma-
aminobutyric acid (GABA) [31-34]. These neurotransmitters bind
to the corresponding receptors on the abdominal vagal afferents
[35-37], thereby activating them, which subsequently transmit
the stimuli to the dorsal vagal complex, comprising the emetic/VC,
the area postrema (CTZ), and the NTS. These sensory inputs are
integrated, culminating in the activation of the emetic response
[31]. Another potential source of afferent input inducing emesis
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involves the CTZ [38,39]. which is sensitive to chemical stimuli
from drugs [40]. The blood-brain barrier in the CTZ is permeable
to circulating mediators, allowing them to directly interact with the
VC [40], thereby resulting in emesis.

Research has established that no single neurotransmitter is
solely accountable for all occurrences of CINV [41], a phenomenon
particularly evident in ANV. Furthermore, while the inhibition of
specific pathways can mitigate vomiting, it does not necessarily
alleviate nausea. This observation implies that the mechanisms
underlying nausea and vomiting may involve distinct pathways
and mediators. Additionally, post-treatment CINV is initiated by
stimuli affecting the Chemoreceptor Trigger Zone (CTZ) and the
Vomiting Centre (VC), whereas ANV arises when the VC is activated
by perceptual stimuli, which are generated by personal thoughts,
emotions, or sensory stimuli associated with chemotherapy [42].
Although ANV is less prevalent than post-treatment CINV, it poses
a significant challenge as it causes greater discomfort in cancer
patients undergoing chemotherapy and is generally more difficult
to manage than acute CINV or Delayed Nausea and Vomiting (DNV)
[43]. A more comprehensive understanding of the mechanisms
underlying different types of CINV may facilitate the development
of more effective antiemetic medications.

There exists a notable deficiency in animal models for CINV, and
currently, no laboratory model adequately represents Anticipatory
Nausea and Vomiting (ANV). Some investigations into ANV have
utilized models such as body rotation to induce nausea and related
symptoms in healthy individuals [44]. Body rotation elicits a range
of symptoms collectively identified as motion sickness, with the
most prominent in humans being nausea, vomiting, pallor, and cold
sweating [45]. In this model, the afferent signals from the vestibular
system serve as the unconditioned stimulus [44]. Research
employing the body rotation model indicates that techniques such
as the overshadowing procedure and latent inhibition may be
effective in preventing and mitigating [46,6,47].

Pharmacological and Psychological Intervention

Evidence supports the

administered on the day of or immediately prior to chemotherapy

efficacy of benzodiazepines
in mitigating ANV, Razavi et al conducted a double-blind, placebo-
controlled study to evaluate the impact of incorporating low-
dose alprazolam (0.5-2 mg per day) into a psychological support
program that included progressive relaxation training. The study
involved fifty-seven women undergoing adjuvant chemotherapy for
early-stage breast cancer. The findings revealed a higher incidence
of anticipatory nausea in the placebo group compared to the
alprazolam group (18% vs. 0%, p=0.038). Additionally, there was
a significantly greater use of sleep aids (hypnotics) in the placebo
group (19% vs. 0%, p < 0.05). This small-scale study demonstrated
that the adjunctive use of benzodiazepines may effectively reduce
anticipatory symptoms in patients undergoing chemotherapy [48].

The implementation of recommended pharmacotherapy for
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the prevention and treatment of chemotherapy-induced acute and
delayedemesisisessentialinmitigatingtheconditioneddevelopment
of anticipatory symptoms. Advances in 5-HT3 antagonists and the
development of NK-1 antagonists have significantly enhanced
the management of acute and delayed CINV, thereby potentially
reducing the incidence of ANV. Current guidelines [49] advocate
for a three-drug regimen comprising a serotonin (5-HT3) receptor
antagonist (palonosetron), dexamethasone, and an NK-1 receptor
antagonist (aprepitant or fosaprepitant) for highly emetogenic
chemotherapy agents, to be administered prior to the initiation of
chemotherapy to preventacute CINV. For acute CINV associated with
moderately emetogenic agents, the combination of palonosetron
and dexamethasone is recommended. In the context of low-risk
chemotherapy regimens, the use of dexamethasone, a 5-HT3
receptor antagonist, or a dopamine receptor antagonist is advised.
For delayed CINV, treatment options include dexamethasone and
aprepitant, aprepitant alone, or dexamethasone alone. To prevent
ANV, the Multinational Association of Supportive Care in Cancer
(MASCC) committee appropriately recommends optimal control of
acute and delayed CINV in conjunction with behavioural therapies
[49].

Behavioural and psychological interventions remain the
most efficacious strategies for managing ANV. The investigation
of behavioural treatments for cancer-related nausea has been
extensively documented in the medical literature for over three
decades. Initial research on these interventions primarily focused on
alleviating ANV rather than CINV, as ANV is a conditioned response
that can be effectively managed through behavioural approaches
grounded in learning principles. Studies on the behavioural
treatment of conditioned adverse effects of chemotherapy have
predominantly concentrated on two principal methods: Systematic
Desensitization (SD) and hypnosis [50]. Additional behavioural
techniques that have been explored include biofeedback [51],
imagery, and various relaxation methods [52]. These interventions
have consistently demonstrated efficacy in reducing ANV and
decreasing levels of cancer-related anxiety and distress [53].
Notably, trials examining the behavioural treatment of ANV have
shown these approaches to be effective even when patients’ anxiety
levels are not controlled [54], indicating that the impact of these
interventions extends beyond mere anxiolytic effects. Regarding
timing, interventions based on learning principles are most
effective when implemented prior to the full development of the
undesired conditioned response, such as nausea and vomiting [52].

Acknowledgement

The authors express their deepest gratitude to the Faculty
of Pharmacy, M.S. Ramaiah University of Applied Science, all the
nursing staff, and resident doctors of M.S. Ramaiah Medical College
Hospital for their incredible cooperation.

Competing Interest

The authors declare no competing interests.

Copyright© Batoul Barari Tajani

References

1. Morrow GR, Roscoe JA (1997) Anticipatory nausea and vomiting:
Models, mechanisms and management. /n: Dicato, M., editor. Medical
management of cancer treatment induced emesis. Martin Dunitz;
London: 149-66.

2. Alkaissi A, Stalnert M, Kalman S (1999) Effect and placebo effect of
acupressure (P6) on nausea and vomiting after outpatient gynaecological
surgery. Acta Anaesthesiologica Scandinavica 43(3): 270-274.

3. NCI. Acupuncture. 2012. http://www.cancer.gov/cancertopics/pdq/
cam/acupuncture/ health professional. Retrieved November, 2012,
from http://www.cancer.gov/cancertopics/pdq/ cam/acupuncture/
health professional

4. Matteson S, Roscoe ], Hickok ], Morrow GR (2002) The role of behavioral
conditioning in the development of nausea. Am ] Obstet Gynecol. 186(5
Suppl Understanding): S239-243.

5. Molassiotis A, Yung HP, Yam BMC, Chan FYS, Mok TS, et al. (2002) The
effectiveness of progressive muscle relaxation training in managing
chemotherapy-induced nausea and vomiting in Chinese breast cancer
patients: A randomized controlled trial. Support Care Cancer 10: 237-
246.

6. StockhorstU, Enck P, Klosterhalfen S (2007) Role of classical conditioning
in learning gastrointestinal symptoms. World ] Gastroenterol 13(25):
3430-3437.

7. Roscoe JA, Morrow GR, Aapro MS, Molassiotis A, Olver I, et al. (2011)
Anticipatory nausea and vomiting. Supportive care in cancer: official
journal of the Multinational Association of Supportive Care in Cancer
19(10): 1533-1538.

8. Montgomery GH, Tomoyasu N, Bovbjerg DH, Andrykowski MA, Currie
VE, et al. (1998) Patients’ pretreatment expectations of chemotherapy-
related nausea are an independent predictor of anticipatory nausea.
Annals of Behavioral Medicine 20(2): 104-109.

9. Morrow GR, Roscoe JA, Kirshner J], Hynes HE, Rosenbluth R], et al. (1998)
Anticipatory nausea and vomiting in the era of 5-HT3 antiemetics.
Support Care Cancer 6(3): 244-247.

10. Watson M (1993) Anticipatory nausea and vomiting: broadening the
scope of psychological treatments. Support Care Cancer 1(4): 171-177.

11. Andrykowski MA (1990) The role of anxiety in the development of
anticipatory nausea in cancer chemotherapy: A review and synthesis.
Psychosomatic Medicine 52(4): 458-475.

12. Watson M, McCarron ], Law M (1992) Anticipatory nausea and emesis,
and psychological morbidity: Assessment of prevalence among out-
patients on mild to moderate chemotherapy regimens. Br | Cancer
66(5): 862-866.

13.Kirsch 1 (1997) Specifying nonspecifics: Psychological mechanisms
of placebo effects. In: Harrington, A., editor. The placebo effect: An
interdisciplinary exploration. Harvard University Press; Cambridge, MA:
166-186.

14. Colagiuri B, Roscoe JA, Morrow GR, Atkins N, Giguere JK, et al. (2008)
How do patient expectancies, quality of life, and postchemotherapy
nausea interrelate? Cancer 113(3): 654-661.

15.Kirsch I (1985) Response expectancy as a determinant of experience
and behavior. Am Psychol 40: 1189-1202.

16. Roscoe JA, Morrow GR, Colagiuri B, Heckler CE, Pudlo BD, et al. (2010)
Insight in the prediction of chemotherapy-induced nausea. Support Care
Cancer 18(7): 869-876.

17.Roscoe JA, O Neill M, Jean Pierre P, Heckler CE, Kaptchuk TJ, et al. (2010)
An Exploratory Study on the Effects of an Expectancy Manipulation

American Journal of Biomedical Science & Research 203


https://pubmed.ncbi.nlm.nih.gov/10081532/
https://pubmed.ncbi.nlm.nih.gov/10081532/
https://pubmed.ncbi.nlm.nih.gov/10081532/
https://pubmed.ncbi.nlm.nih.gov/12011893/
https://pubmed.ncbi.nlm.nih.gov/12011893/
https://pubmed.ncbi.nlm.nih.gov/12011893/
https://pubmed.ncbi.nlm.nih.gov/11904789/
https://pubmed.ncbi.nlm.nih.gov/11904789/
https://pubmed.ncbi.nlm.nih.gov/11904789/
https://pubmed.ncbi.nlm.nih.gov/11904789/
https://pubmed.ncbi.nlm.nih.gov/11904789/
https://pubmed.ncbi.nlm.nih.gov/17659689/
https://pubmed.ncbi.nlm.nih.gov/17659689/
https://pubmed.ncbi.nlm.nih.gov/17659689/
https://pubmed.ncbi.nlm.nih.gov/20803345/
https://pubmed.ncbi.nlm.nih.gov/20803345/
https://pubmed.ncbi.nlm.nih.gov/20803345/
https://pubmed.ncbi.nlm.nih.gov/20803345/
https://pubmed.ncbi.nlm.nih.gov/9989316/
https://pubmed.ncbi.nlm.nih.gov/9989316/
https://pubmed.ncbi.nlm.nih.gov/9989316/
https://pubmed.ncbi.nlm.nih.gov/9989316/
https://pubmed.ncbi.nlm.nih.gov/9629877/
https://pubmed.ncbi.nlm.nih.gov/9629877/
https://pubmed.ncbi.nlm.nih.gov/9629877/
https://pubmed.ncbi.nlm.nih.gov/8193877/
https://pubmed.ncbi.nlm.nih.gov/8193877/
https://pubmed.ncbi.nlm.nih.gov/2204952/
https://pubmed.ncbi.nlm.nih.gov/2204952/
https://pubmed.ncbi.nlm.nih.gov/2204952/
https://pubmed.ncbi.nlm.nih.gov/1419628/
https://pubmed.ncbi.nlm.nih.gov/1419628/
https://pubmed.ncbi.nlm.nih.gov/1419628/
https://pubmed.ncbi.nlm.nih.gov/1419628/
https://pubmed.ncbi.nlm.nih.gov/18521919/
https://pubmed.ncbi.nlm.nih.gov/18521919/
https://pubmed.ncbi.nlm.nih.gov/18521919/
https://pubmed.ncbi.nlm.nih.gov/19701781/
https://pubmed.ncbi.nlm.nih.gov/19701781/
https://pubmed.ncbi.nlm.nih.gov/19701781/
https://pubmed.ncbi.nlm.nih.gov/20579837/
https://pubmed.ncbi.nlm.nih.gov/20579837/

Am ] Biomed Sci & Res

on Chemotherapy-Related Nausea. Journal of Pain and Symptom
Management 40(3): 379-390.

18.Roscoe JA, Bushunow P, Morrow GR, Hickok JT, Kuebler PJ, et al.
(2004) Patient expectation is a strong predictor of severe nausea after
chemotherapy: A University of Rochester Community Clinical Oncology
Program study of patients with breast carcinoma. Cancer 101(11):
2701-2708.

19.Crow R, Gage H, Hampson S, Hart ], Kimber A, et al. (1999) The role of
expectancies in the placebo effect and their use in the delivery of health
care: A systematic review. Health Technology Assessment (Rockville,
Md) 3(3): 1-96.

20.Hahn RA (1997) The nocebo phenomenon: Concept, evidence, and
implications for public health. Prev Med 26: 607-611.

21.Barsky AJ, Saintfort R, Rogers MP, Borus JF (2002) Nonspecific
medication side effects and the nocebo phenomenon. JAMA 287(5):
622-627.

22.Roscoe JA, Jean Pierre P, Shelke AR, Kaufman ME, Bole C, et al. (2006)
The role of patients’ response expectancies in side effect development
and control. Current Problems in Cancer 30(2): 40-98.

23.Neese RM, Carli T, Curtin G, Kleinman PD (1980) Pretreatment nausea
in cancer chemotherapy: A conditioned response? Psychosom Med 42:
33-36.

24. Stockhorst U, Klosterhalfen S, Klosterhalfen W, M Winkelmann, H ]
Steingrueber, et al. (1993) Anticipatory nausea in cancer patients
receiving chemotherapy: classical conditioning etiology and
therapeutical implications. Integr Physiol Behav Sci 28(2): 177-181.

25.Ramsay DS, Woods SC (1997) Biological consequences of drug
administration: implications for acute and chronic tolerance. Psychol.
Rev 104(1): 170-193.

26. Morrow GR, Roscoe JA, Kirshner JJ, Hynes HE, Rosenbluth R], etal. (1998)
Anticipatory nausea and vomiting in the era of 5-HT3 antiemetics.
Support Care Cancer 6(3): 244-247.

27.Darmani NA, Ray AP (2009) Evidence for a re-evaluation of the
neurochemical and anatomical bases of chemotherapy-induced
vomiting. Chem. Rev 109(7): 3158-3199.

28. Feyer P, Jordan K (2011) Update and new trends in antiemetic therapy:
the continuing need for novel therapies. Ann. Oncol 22(1): 30-38.

29.Hornby P] (2001) Central neurocircuitry associated with emesis. Am ]
Med 111(Suppl 8A): 106S 112S.

30. Rubenstein EB, Slusher BS, Rojas C, Navari RM (2006) New approaches to
chemotherapy-induced nausea and vomiting: from neuropharmacology
to clinical investigations. Cancer ] 12(5): 341-347.

31. Hesketh P] (2008) Chemotherapy-induced nausea and vomiting. N Engl
] Med 358(23): 2482-2494.

32. Leslie RA, Reynolds DJM (1993) Chapter 6: Neurotransmitters and
receptors in the emetic pathway. Chapman & Hall Medical; London.

33.Navari RM (2009) Pharmacological management of chemotherapy-
induced nausea and vomiting: focus on recent developments. Drugs
69(5): 515-533.

34.Rudd JA, Andrews PL (2005) Mechanisms of acute, delayed, and
anticipatory emesis induced by anticancer therapies. Jones & Bartlett;
Sudbury, MA.

35. Blackshaw LA, Brookes SJ, Grundy D, Schemann M (2007) Sensory
transmission in the gastrointestinal tract. Neurogastroenterol Motil
19(Suppl1): 1-19.

Copyright© Batoul Barari Tajani

36.Burke CW, Mason N, Surman SL, Bart G Jones, Emilie Dalloneau, et al.
(2011) Illumination of parainfluenza virus infection and transmission
in living animals reveals a tissue-specific dichotomy. PLoS Pathog 7(7):
€1002134.

37. Lesurtel M, Soll C, Graf R, Clavien PA (2008) Role of serotonin in the
hepatogastrointestinal tract: an old molecule for new perspectives. Cell
Mol Life Sci 65(6): 940-952.

38. Borison HL (1989) Area postrema: chemoreceptor circumventricular
organ of the medulla oblongata. Prog Neurobiol 32(5): 351-390.

39. Miller AD, Leslie RA (1994) The area postrema and vomiting. Front
Neuroendocrinol 15(4): 301-320.

40.Rang H, Dale M, Ritter ], Flower R (2007) Pharmacology. 6th ed... Elsevier
391.

41. Grunberg SM, Ireland A (2005) Epidemilogy of Chemotherapy-induced
Nausea and Vomiting. Adv. Stud. Nurs 3: 9-15.

42.Duigon A (1986) Anticipatory Nausea and Vomiting Associated with
Cancer Chemotherapy. ONF 13: 35-40.

43. Grunberg SM (2007) Antiemetic activity of corticosteroids in patients
receiving cancer chemotherapy: dosing, efficacy, and tolerability
analysis. Annals of Oncology 18(2): 233-240.

44. Stockhorst U, Steingrueber HJ, Enck P, Klosterhalfen S (2006) Pavlovian
conditioning of nausea and vomiting. Autonomic Neuroscience: Basic
and Clinical 129(1-2): 50-57.

45. Yates BJ, Miller AD, Lucot]B (1998) Physiological basis and pharmacology
of motion sickness: an update. Brain Res. Bull 47(5): 395-406.

46.Hall G, Symonds M (2006) Overshadowing and latent inhibition of
context aversion conditioning in the rat. Auton Neurosci 129(1-2): 42-
49.

47.Symonds M, Hall G (1999) Overshadowing not potentiation of illness-
based contextual conditioning by a novel taste. Anim Learn Behav 27:
379-390.

48.Razavi D, Delvaux N, Farvacques C, F De Brier, C Van Heer, et al. (1993)
Prevention of adjustment disorders and anticipatory nausea secondary
to adjuvant chemotherapy: a double-blind, placebo-controlled study
assessing the usefulness of alprazolam. J Clin Oncol 11(7): 1384-1390.

49. Roila F, Herrstedt ], Aapro M, et al. (2010) Guideline update for MASCC
and ESMO in the prevention of chemotherapy- and radiotherapy-induced
nausea and vomiting: results of the Perugia consensus conference.
Annals of Oncology: official journal of the European Society for Medical
Oncology/ESMO 21(Suppl 5): 232-243.

50. Marchioro G, Azzarello G, Viviani F, Barbato F, Pavanetto M, et al. (2000)
Hypnosis in the treatment of anticipatory nausea and vomiting in
patients receiving cancer chemotherapy. Oncology 59(2): 100-104.

51.Burish TG, Shartner CD, Lyles JN (1981) Effectiveness of multiple
muscle-site EMG biofeedback and relaxation training in reducing the
aversiveness of cancer chemotherapy. Biofeedback Self Regul 6(4): 523-
535.

52.Figueroa Moseley C, Jean Pierre P, Roscoe JA, Ryan JL, et al. (2007)
Behavioral interventions in treating anticipatory nausea and vomiting.
Journal of the National Comprehensive Cancer Network 5(1): 44-50.

53.Mundy EA, DuHamel KN, Montgomery GH (2003) The efficacy of
behavioral interventions for cancer treatment-related side effects.
Semin Clin Neuropsychiatry 8(4): 253-275.

54. Vasterling ], Jenkins RA, Tope DM, Burish TG (1993) Cognitive distraction
and relaxation training for the control of side effects due to cancer

chemotherapy. ] Behav Med 16(1): 65-80.

American Journal of Biomedical Science & Research 204


https://pubmed.ncbi.nlm.nih.gov/20579837/
https://pubmed.ncbi.nlm.nih.gov/20579837/
https://pubmed.ncbi.nlm.nih.gov/15517574/
https://pubmed.ncbi.nlm.nih.gov/15517574/
https://pubmed.ncbi.nlm.nih.gov/15517574/
https://pubmed.ncbi.nlm.nih.gov/15517574/
https://pubmed.ncbi.nlm.nih.gov/15517574/
https://pubmed.ncbi.nlm.nih.gov/10448203/
https://pubmed.ncbi.nlm.nih.gov/10448203/
https://pubmed.ncbi.nlm.nih.gov/10448203/
https://pubmed.ncbi.nlm.nih.gov/10448203/
https://pubmed.ncbi.nlm.nih.gov/9327466/
https://pubmed.ncbi.nlm.nih.gov/9327466/
https://pubmed.ncbi.nlm.nih.gov/11829702/
https://pubmed.ncbi.nlm.nih.gov/11829702/
https://pubmed.ncbi.nlm.nih.gov/11829702/
https://pubmed.ncbi.nlm.nih.gov/16516693/
https://pubmed.ncbi.nlm.nih.gov/16516693/
https://pubmed.ncbi.nlm.nih.gov/16516693/
https://pubmed.ncbi.nlm.nih.gov/8318445/
https://pubmed.ncbi.nlm.nih.gov/8318445/
https://pubmed.ncbi.nlm.nih.gov/8318445/
https://pubmed.ncbi.nlm.nih.gov/8318445/
https://pubmed.ncbi.nlm.nih.gov/9009884/
https://pubmed.ncbi.nlm.nih.gov/9009884/
https://pubmed.ncbi.nlm.nih.gov/9009884/
https://pubmed.ncbi.nlm.nih.gov/9629877/
https://pubmed.ncbi.nlm.nih.gov/9629877/
https://pubmed.ncbi.nlm.nih.gov/9629877/
https://pubmed.ncbi.nlm.nih.gov/19522506/
https://pubmed.ncbi.nlm.nih.gov/19522506/
https://pubmed.ncbi.nlm.nih.gov/19522506/
https://pubmed.ncbi.nlm.nih.gov/20947707/
https://pubmed.ncbi.nlm.nih.gov/20947707/
https://pubmed.ncbi.nlm.nih.gov/11749934/
https://pubmed.ncbi.nlm.nih.gov/11749934/
https://pubmed.ncbi.nlm.nih.gov/17034670/
https://pubmed.ncbi.nlm.nih.gov/17034670/
https://pubmed.ncbi.nlm.nih.gov/17034670/
https://pubmed.ncbi.nlm.nih.gov/18525044/
https://pubmed.ncbi.nlm.nih.gov/18525044/
https://pubmed.ncbi.nlm.nih.gov/19368415/
https://pubmed.ncbi.nlm.nih.gov/19368415/
https://pubmed.ncbi.nlm.nih.gov/19368415/
https://pubmed.ncbi.nlm.nih.gov/17280582/
https://pubmed.ncbi.nlm.nih.gov/17280582/
https://pubmed.ncbi.nlm.nih.gov/17280582/
https://pubmed.ncbi.nlm.nih.gov/21750677/
https://pubmed.ncbi.nlm.nih.gov/21750677/
https://pubmed.ncbi.nlm.nih.gov/21750677/
https://pubmed.ncbi.nlm.nih.gov/21750677/
https://pubmed.ncbi.nlm.nih.gov/18080089/
https://pubmed.ncbi.nlm.nih.gov/18080089/
https://pubmed.ncbi.nlm.nih.gov/18080089/
https://pubmed.ncbi.nlm.nih.gov/2660187/
https://pubmed.ncbi.nlm.nih.gov/2660187/
https://pubmed.ncbi.nlm.nih.gov/7895890/
https://pubmed.ncbi.nlm.nih.gov/7895890/
https://pubmed.ncbi.nlm.nih.gov/17108149/
https://pubmed.ncbi.nlm.nih.gov/17108149/
https://pubmed.ncbi.nlm.nih.gov/17108149/
https://pubmed.ncbi.nlm.nih.gov/16949885/
https://pubmed.ncbi.nlm.nih.gov/16949885/
https://pubmed.ncbi.nlm.nih.gov/16949885/
https://pubmed.ncbi.nlm.nih.gov/10052567/
https://pubmed.ncbi.nlm.nih.gov/10052567/
https://pubmed.ncbi.nlm.nih.gov/16935569/
https://pubmed.ncbi.nlm.nih.gov/16935569/
https://pubmed.ncbi.nlm.nih.gov/16935569/
https://pubmed.ncbi.nlm.nih.gov/8315437/
https://pubmed.ncbi.nlm.nih.gov/8315437/
https://pubmed.ncbi.nlm.nih.gov/8315437/
https://pubmed.ncbi.nlm.nih.gov/8315437/
https://pubmed.ncbi.nlm.nih.gov/20555089/
https://pubmed.ncbi.nlm.nih.gov/20555089/
https://pubmed.ncbi.nlm.nih.gov/20555089/
https://pubmed.ncbi.nlm.nih.gov/20555089/
https://pubmed.ncbi.nlm.nih.gov/20555089/
https://pubmed.ncbi.nlm.nih.gov/10971166/
https://pubmed.ncbi.nlm.nih.gov/10971166/
https://pubmed.ncbi.nlm.nih.gov/10971166/
https://pubmed.ncbi.nlm.nih.gov/7034793/
https://pubmed.ncbi.nlm.nih.gov/7034793/
https://pubmed.ncbi.nlm.nih.gov/7034793/
https://pubmed.ncbi.nlm.nih.gov/7034793/
https://pubmed.ncbi.nlm.nih.gov/17239325/
https://pubmed.ncbi.nlm.nih.gov/17239325/
https://pubmed.ncbi.nlm.nih.gov/17239325/
https://pubmed.ncbi.nlm.nih.gov/14613052/
https://pubmed.ncbi.nlm.nih.gov/14613052/
https://pubmed.ncbi.nlm.nih.gov/14613052/
https://pubmed.ncbi.nlm.nih.gov/8433358/
https://pubmed.ncbi.nlm.nih.gov/8433358/
https://pubmed.ncbi.nlm.nih.gov/8433358/

