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Pharmaceutical Care Needs for Patients Received Chemotherapy Induced
Nausea and vomiting

Nibal Abunahlah; Supervisor: Assoc. Prof. Dr. Mesut Sancar; Clinical Pharmacy
Department.

1. SUMMARY

Aim: To determine the pharmaceutical care needs for patients receiving antiemetic to
treat chemotherapy induced nausea and vomiting.

Material and Method: 100 chemotherapy naive patients were included in the study
during May to September 2015. The antiemetic prescribing patterns and the
adherence with guidelines were assessed (MASCC/ESMO 2014). The patients were
instructed to record the incidences of vomiting in a daily dairy and described their
nausea using the seven items Likert Scale. The incidence of chemotherapy induced
nausea and vomiting (CINV) was recorded from day one to day five. To assess the
patient’s quality of life, a Turkish modified version of the Functional Living Index-
Emesis (FLIE) questionnaire was administered to patients before chemotherapy. and
five days after receiving chemotherapy. A side effect record form was given to
patients to be signed. Drug-drug interaction was checked using Medscape Multi-
Drug Interaction Checker.

Results: Guidelines nonadherence was observed in acute and delayed prevention of
CINV (20% vs 72%). Complete control was 100% in adherent and 70% in
nonadherent in acute CINV (p<0.001); while it was 78.6%. 27.8% in adherent and no
adherent prevention of delayed CINV; respectively (p =0.005). Nonadherence had
quality of life score of 97.4, 97.2 while adherence had 104.1, 116.9 in acute and
delayed prevention of CINV; respectively (p<0.001). Nonadherence was associated
with a higher incidence of side effects. 61% of the population have drug interactions.
Six patients didn’t receive any patient education resulted in treatment failure.
Conclusion: The pharmaceutical care needs for management of CINV includes
ensuring adherence to international guidelines, enhancing rational antiemetic use,
drug—drug interaction monitoring and optimizing patient education.

Keywords: Chemotherapy induced nausea and vomiting, pharmaceutical care,

clinical pharmacist, oncology, quality of life



Kemoterapi Kaynakh Bulanti Kusma Tedavisi Alan Hastalarin Farmasotik Bakim
Gereksinimlerinin Saptanmasi

Nibal Abunahlah; Danisman: Dog. Dr. Mesut Sancar; Klinik Eczacilik Anabilim Dali

2. 0ZET

Amac: Kemoterapi kaynakli bulanti ve kusma (KKBK) sorunu i¢in antiemetik tedavi
alan hastalarin farmasotik bakim gereksinimlerini saptamaktir.

Gerec¢ ve Yontem: Caligsmaya ilk defa kemoterapi tedavisi alacak olan 100 hasta dahil
edildi. Antiemetik ilag regeteleme seklinin kilavuzlara uygunlugu MASCC/ESMO 2014
kriterlerine gore degerlendirildi. Hastalardan giinliik kusma sikliklarini not etmeleri ve
bulant1 sikayetlerini 7 basamakli Likert Skalasina gore tanimlamalari istendi. KKBK 1.
giinden 5. giine kadar kayit edildi. Hastalarin yasam kalitesini degerlendirmek igin
Tiirkgeye valide edilmis Fonksiyonel Yasam Indeksi-Kusma (FLIE) anketi kemoterapi
oncesi ve kemoterapi aldiktan 5 gilin sonra tiim hastalara uygulandi. Olasi tiim yan
etkileri igeren bir yan etki degerlendirme formu kullanildi. Bu forma goére hastalar
egitilerek yan etkilerin varligi ve derecesini kaydetmeleri istendi. Medscape Multi-Drug
Interaction Cheker kullanilarak ilag-ilag etkilesimleri kontrol edilmistir.

Bulgular: Akut ve gecikmis donem KKBK sorununu dnlemede kilavuzlara uyumsuzluk
oranlart sirasiyla %20 ve %72 olarak saptandi. Akut KKBK sorunu olup kilavuza
uyumlu olanlarda tam kontrol oran1 %100 iken; kilavuza uyumlu olmayanlarda bu oran
%70 olarak bulundu (p<0.001); ayn1 durum gecikmis KKBK sorunu olanlarda sirasiyla
%78.6 ve %27.8 olarak hesaplandi (p =0.005). Kilavuza uyumlu olmayanlarda yagsam
kalitesi skorlar1 akut ve gecikmis KKBK icin sirastyla 97.4 ve 97.2 iken; kilavuza
uyumlu olanlarda bu ortalamalarin daha yiiksek oldugu goriildii (sirasiyla 104.1 ve
116.9. ps<0.001). Kilavuza uyumsuzluk saptanan grupta yan etki oranlari daha yiiksek
saptandi. Hastalarin %61'inde ilag etkilesimi mevcuttu. 6 hasta hi¢ bir sekilde egitim
almadig i¢in bu hastalarin tedavilerinin basarisizlikla sonuglandig1 gozlendi.

Sonu¢: KKBK yonetimi i¢in farmasotik bakim gereksinimleri sunlari kapsamalidir:
Uluslararas1 kilavuzlara uyuldugundan emin olmak, antiemetik ilaclarin akilc
kullanimin1  saglamak, ilag-ilag etkilesimlerini izlemek ve hastan egitimi kalitesini
artirmak.

Anahtar Soézciikler: Kemoterapi kaynakli bulanti-kusma, farmasotik bakim, klinik

eczaci, onkoloji, yasam kalitesi



3. INTRODUCTION and AIM

Chemotherapy-induced nausea and vomiting (CINV) is a disruptive and
unpleasant side effect in chemotherapy patients and is associated with decreased
adherence to effective chemotherapy regimens (Herrstedt, 2002). Aside from these
clinical consequences; CINV has a considerable economic impact. The additional
breakthrough medications and increased hospitalization need result in an incremental
increase in total medical costs (Tina Shih, 2007). Work attendance and performance
are negatively affected; patients with uncontrolled and controlled CINV have
average work day losses of 6.23 and 3.61 days, respectively (Tina Shih, 2007). The
negative impact of CINV on patient quality of life has been assessed in numerous
studies reporting expeditious deterioration in quality of life scores in post
chemotherapy (Lindley and Hirsch, 1992; Bloechl-Daum, 2006; Ballatori et al.,
2007; Cohen et al., 2007; Fernandez-Ortega et al., 2012).

Over the past four years, the management of CINV has shown consequential
advances and many effective antiemetic drugs have been introduced into the market.
When used correctly, antiemetic drugs can prevent 70 to 80% of CINV (Jordan et al.,
2014). The antiemetic guidelines make it easy for physicians to incorporate the most
recent clinical information into daily practice. These guidelines summarize all the
clinical data derived from a huge number of clinical trials into simple
recommendations that can be utilized easily by physicians. The Multinational
Association of Supportive Care in Cancer (MASCC), the European Society of
Medical Oncology (ESMO), the American Society for Clinical Oncology (ASCO),
and the National Comprehensive Cancer Network (NCCN) all support these
guidelines and make them easily accessible from their websites; however, physicians
still neglect this evidence (Jordan et al., 2014).

The patient care is a systemic and extensive process. A direct interaction with
the patients and health care providers to ensure consistent and optimum care for
every patient seen. All the medical team share in this process but with different aims
and goals. The primary aim for the pharmacist is to provide pharmaceutical care by

identify, solve and prevent drug therapy problems (Schwinghammer, 2011).



Drug therapy problems include unnecessary drug therapy, wrong drug,
inappropriate dose, adverse drug reaction, poor adherence and additional medication
needs (McDonough et al., 2003).

In order to improve clinical outcomes in patients receiving chemotherapy, care
should address the management of supportive therapy, especially control of
chemotherapy side effects like CINV, in addition to individualized treatment
depending on risk assessment. To develop a pharmaceutical care model for those
patients, both an examination of patient’s needs and an understanding of the

implications for pharmaceutical care are required.

The aim of the study is to determine the pharmaceutical care needs for patients
receiving antiemetic drugs to treat chemotherapy induced nausea and vomiting. To
identify those needs the study has many objectives which include evaluation of the
antiemetic regimens that routinely given to the patients and assess their suitability
with the emetogenicity level of the chemotherapy, assess the adherence of antiemetic
regimens with the international guidelines, determine the efficacy of antiemetic
regimens in treatment of CINV, identify the potential adverse effects associated with
the use of these regimens, evaluate the potential drug-drug interaction in these group
of patients, assess the effect of the antiemetic treatment regimen on the patient’s
quality of life and determine other factors that may lead to decrease the efficacy or

failure of antiemetic regimens.



4. GENERAL INFORMATION

This part of thesis includes general information about pharmaceutical care,
cancer and its treatment options, definition of nausea, vomiting and retching and
explanation of different phases, mechanism and types of CINV, risk factors. The
impact of these side effect on the patient’s quality of life and the possible strategies
to control CINV will be additionally discussed.

4.1. Pharmaceutical Care

Pharmaceutical care is a comprehensive term that describes a patient centered
pharmacy practice (PCPP). In PCPP the pharmacist works with patient and with
other health care provider to achieve positive outcomes. These outcomes are cure of
a disease; elimination or reduction of a patient's symptomatology; arresting or
slowing of a disease process; or preventing a disease or symptomatology and

optimize health related quality of life (Hepler and Strand, 1990).

Cancer patients are at high risk group and requires higher treatment cost where
toxic medications and manageable side effects require intensive pharmaceutical care:
optimization of the health related Quality of Life (QoL) optimization is one of the
gold standard for pharmaceutical care. The accurate diagnosis and proper
management of cancer have a major impact on every aspects of cancer patient’s

quality of life (Donovan et al, 1989).

Pharmaceutical care involves the process which a pharmacist cooperates with a
patient and other professionals in designing, implementing and monitoring a
therapeutic plan that will produce specific therapeutic outcomes for the patient by
identifying and resolving potential and actual drug-related problems, and preventing
drug-related problems. Pharmacists have the greatest and a specific drug related
knowledge among the health care team (Jaehde et al, 2008). Studies that conducted
to assess the pharmaceutical care in cancer patients are infrequent (Bremberg et al.,
2006; Ruder et al., 2011; Delaney et al., 2009; Lin et al., 2015; Chew et al., 2015).

Although these studies have different methodology and conducted in different



countries, they share the same positive outcome of implementation pharmaceutical
care in oncology patients.

4.2. Cancer Definition and Treatments

Cancer is a class of diseases characterized by out of control cell magnification.
There are over 200 variants of cancer, and each is relegated by the type of cell that is
initially affected (http://www.who.int/cancer/nccp/en/, Access date:18/3/2016)
External factors such as tobacco, infectious organisms, chemicals and radiations and
internal factors such as inherited mutations, hormones, immune conditions and

mutations that occur from metabolism can cause cancer.

Cancer treatments programs aim to remedy or considerably protract the life of
patients and to ascertain the best possible quality of life to cancer survivor
(http://www.who.int/cancer/nccp/en/, Access date:18/3/2016). Prevention, early

detection, treatments and palliative care are the main components of cancer control.

As cancer refers to a class of diseases, so it is unlikely that there will ever be a
single treatment to remedy cancer, the possible strategies for cancer managements
include surgery, chemotherapy, radiation therapy, hormonal therapy and targeted
therapy (Immunotherapy) (http://www.who.int/cancer/treatment/en/, Access date:
18/3/2016).

Surgery is the oldest strategy; it is may be curable to some types of non
hematological cancers unless there is metastasis to other sites of the body. Surgical
procedure is additionally used for diagnosis and staging of the cancer. To diagnose
cancer a surgeon may take biopsy, if the biopsy contains cancer cells it may show the
type of cancer and how gradually or expeditiously it may grow. Astaging surgery is

performed to define the size of the tumor whether it has spread (Rosenberg, 2008).

A radiation therapy uses high energy radiation to shrink tumors and kill cancer
cells (Lawrence et al., 2008). X-rays, gamma rays and charged particles are types of
radiation that utilized for cancer treatment. Radiation therapy may be distributed as

external beam radiation or internal radiation therapy (brachytherapy). It can be given



with a curative intent alone or with surgery or chemotherapy, or with palliative intent

to reduce symptoms or suffering caused by cancer (Lawrence et al., 2008).

Hormonal therapy is a systemic therapy that reduce hormone levels or block
binding of hormone to cell receptor. Generally hormonal therapy is a well tolerated

and have lower side effects than cytotoxic agents (Cassidy et al., 2010b).

Targeted therapy is a special type of chemotherapy that has the ability to distinct
between normal cells and cancer cells. It is sometimes used alone, but most often
used with other treatments such as chemotherapy, surgery, and/or radiation therapy.
These drugs tend to have different (and often less severe) side effects than standard
chemotherapy drugs (Cassidy et al., 2010a).

Chemotherapy agents are a systemic chemical drugs for cancer treatment, they
are able to reach many components of the body. Therefore, they are recommended
for cancer that has already spread to other areas of the body, for tumors that occur at
more than one site, or for tumors that cannot be abstracted surgically. It is withal
used when a patient has recurrent disease after initial treatment with surgery or
radiation therapy (Corrie, 2008). For some cancers, chemotherapy alone can
eradicate all the cancer cells and remedy the cancer (primary treatment). As an
adjuvant treatment, chemotherapy is given prior to or after other methods to
increment the efficacy of cancer treatment. Most often, adjuvant chemotherapy is
given after other therapies that have eradicated the clinically detectable cancer cells.
The purpose of adjuvant chemotherapy is to reduce the jeopardy of recurrence or to
protract survival. If remedy is not possible, chemotherapy may be given to minimize
the discomfort caused by cancer or slow the progression (palliative treatment)
(Corrie, 2008). Chemotherapy agents have both positive and negative effect on
patient’s health related quality of life. Alleviating symptoms and slowing, halting or
inverting deteriorations in functioning are the main goals of chemotherapy regimens,
however their side effects are extremely offensive. Nausea and vomiting are earnest
side effects of chemotherapy that can dramatically affect the patient’s quality of life
(Ballatori et al., 2007).


http://www.cancer.org/ssLINK/chemotherapy-landing
http://www.cancer.org/ssLINK/surgery-treatment-toc
http://www.cancer.org/ssLINK/radiation-landing

Major advances in the treatment of CINV, such as an introduction of 5-HT3 and
neurokinin-1(NK-1) antagonists have considerably reduced the incidence of
chemotherapy-induced vomiting but nausea and anticipatory nausea and vomiting
(ANV) remain main offensive side effects among cancer patients (Jordan, 2007;
Lasseter et al., 2007; Mustian et al., 2008).

4.3. Definition of Nausea. Vomiting & Retching
4.3.1. Nausea

Nausea is a subjective, difficult to describe, sick or queasy sensation, usually
perceived as being in the stomach that is sometimes followed by emesis. Nausea and
emesis are not indispensably on a continuum. One can experience nausea without

emesis and one can have sudden emesis without nausea (Stern et al., 2011).
4.3.2. Vomiting

Vomiting is an organized, autonomic response resulting in a rapid and forceful
expulsion of gastric contents through the mouth (Williams and Cosgrove, 2012). It is
a highly concrete physical events, which is customarily, but not always proceeded by
nausea. The ability to vomit presumably conveys a survival advantage by enabling
the explosion of toxins from the stomach (Glare et al., 2011).

4.3.3. Retching

In retching the patient try to vomit without expulsion of gastric content and
described as “Dry heaves or Gagging” (Rhodes and McDaniel, 2001).

4.4. Chemotherapy Induced Nausea and Vomiting

Chemotherapy induced nausea and vomiting (CINV) is a disruptive and
offensive side effect in patients receiving chemotherapy. CINV is associated with
decreased adherence to effective chemotherapy regimens (Herrstedt, 2002). The
economic impact of CINV includes remarkable increase in both direct and indirect
cost of patient’s care. Acquisition cost of antiemetic drugs and administration

devices are examples of direct cost while nursing and medico time, and in some



cases, elongated hospitalization or readmission are the indirect costs (Heffinger et
al.,2004; Tina Shih et al.,2007).

4.5. Categories of Chemotherapy Induced Nausea and Vomiting

The CINV can be classified into three major categories, acute, delayed and
anticipatory nausea and vomiting. Breakthrough and refractory nausea and vomiting
are the two other categories that can be arise in uncontrolled symptoms. Time of

occurrance and treatment of various type of CINV summarized in Figure 4.1.
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Figure 4.1. Major types of CINV; Time of occurance and treatments

4.5.1. Acute Nausea and Vomiting

Its define as the nausea and vomiting that occur within the first 24 hour(hr)
postchemotherapy administration and it can further subdivide into two subclasses.
Acute which occur within the first 12 hr, and late acute occur from 12-24 hr (Yalgin
et al.,1999; Hesketh, 2000). The main risk factors that contributes to acute emesis are
the type, dose and emetogenicity of the administered chemotherapy but other risk
factors include poor control prior to chemotherapy, female gender and adolescent age
(Kris et al., 2006).

Cisplatin is the first agent identified for its acute emesis, risk which induce
nausea and vomiting within 1 to 2 hours after receiving chemotherapy. The emesis



typically subsides after 18 to 24 hours and recur to reach second peak at
approximately 48 to 72 hours after receiving the agent (Hesketh, 2008).

4.5.2. Delayed Nausea and VVomiting

A delayed CINV defined as nausea or vomiting that start after the first 24 hours
of chemotherapy, and may persist for 6-7 days, some reports suggested that delayed
CINV can be occur as soon as 16 hr postchemotherapy (Gregory and Ettinger. 1998).
A delayed nausea and vomiting is associated with cisplatin, cyclophosphamide, and
other drugs (e.g. doxorubicin and ifosfamide) given at high doses or given on 2 or
more consecutive days. Patients who experience acute emesis with chemotherapy are
significantly more likely to have delayed emesis (Wickham, 1999). Delayed CINV
can occur in the absence of acute CINV (Kiris et al., 1985). The pathophysiology of
acute and delayed symptoms might differ, resulted in difference in the effect of

standard antiemetics (Italian Group, 2000).
4.5.3. Anticipatory Nausea and VVomiting

Anticipatory Nausea and Vomiting is a learned or conditioned response to
visual, gustatory, olfactory and environmental factors, associated with previously
administered chemotherapy (Hesketh, 2000). It is appears to be the result of
antecedent experiences with chemotherapy that led to nausea and vomiting, and
commences as a patient is prepared for the next cycle of chemotherapy (Morrow and
Rosenthal, 1996; Morrow et al., 1998). It can occur before, during or after the

administration of a subsequent cycle of chemotherapy (Yalgin et al., 1999).

Risk factor for anticipatory nausea and vomiting include younger patients who
have experienced severe and frequent nausea/vomiting after their anterior treatments,
apprehensiveness, self absorption and replication expectancies (Andrykowski, 1990;
Montgomery et al., 1998; Watson, 1993).

4.5.4. Refractory and Breakthrough CINV

Breakthrough is a term refers to vomiting that occurs despite the utilization of

drugs to avert nausea and vomiting and may require administration of another
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antiemetic drug or drugs to control the condition (rescue medication) (Navari, 2014).
Refractory CINV is a minor condition that occurs in treatment cycles after the
unsuccessful utilization of antiemetic or rescue medications in the precedent

treatment cycle (Sigsgaard et al.,2000).

4.6. Pathophysiology of Nausea and VVomiting

Nausea and vomiting resulting from chemotherapy involves an intricate and
multifaceted physiology. Considerable progress has been made in elucidating the
mechanisms by which chemotherapy initiates the emetic reflex. This construal

includes both the anatomy and neurotransmitters involved in CINV.
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Figure 4.2. Pathophysiology of nausea and vomiting
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4.6.1. Neuroanatomy of CINV

Chemotherapy stimulate generation of free radicals resulted in release of 5
hydroxytryptamine (5-HT) from the enterochromaffin cells in gastric and bowel
lumen, which subsequently stimulate 5-HT3 receptors on vagal afferent and initiate

vomiting reflex (Higgins et al.,1989).

Vomiting Reflex is initiated by a stimulation of chemoreceptor trigger zone
(CTZ) in area postrema. These CTZ contains receptors for dopamine, serotonin,
opioids, acetylcholine and substance P. A stimulation of those receptors leads to

nausea and vomiting (Horn et al., 2007).

4.6.2. Neurotransmitters

There are more than 30 neurotransmitters involved in the mechanism of CINV
but dopamine, serotonin and substance P are three neurotransmitters with the most
clinical pertinence as the antagonist for these transmitters have shown clinical

benefits as antiemetic (Leslie, 1985).
Serotonin (5-hydroxytriptaine)

The serotonin (5HT) is engendered by enterochromaffin cells, upon exposure to
a chemotherapeutic agent these cells express 5HT abundantly. The secreted SHT
bind to 5HT; receptors located on vagus nerve terminal and act as a neurotransmitter
transducing signal to hindbrain (Gershon, 2004). The serotonin receptors were
studied deeply between 1980-1990, and these studies led to the development of the
type 5-hydroxytryptamine-3 (5HT3) receptor antagonists during the early 1990s
(Andrews et al., 1988). Nowadays these drugs become the mainstay of the antiemetic
therapy for CINV. Tryptophan hydroxylase inhibitors (THI) which selectively inhibit
5HT in the gut is incipient target for many preclinical studies (Liu et al., 2008).

Dopamine

Until recently, dopamine was the neurotransmitter that appeared to be mostly
responsible for CINV. Several dopamine antagonists were developed and they have a

high degree of variability in the affinity of dopamine receptor binding (Ison and
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Peroutka, 1986). Therefore chemotherapy agent that induced nausea and vomiting
are affected very little or not at all by dopamine antagonists.

Substance P

Substance P is a member of A group of peptides known as tachykinins, its bind
to kinin 1 receptor. Kinin 1 receptor is widely distributed throughout the central
nervous system and additionally in peripheral site such as gastrointestinal tract
(Quartara and Maggi, 1998).Peripheral and central component may be involved in
the mechanism of substance P and neurokinin emetic potential. Selective antagonists
of the NK1 receptor are potent antiemetics in preclinical models utilizing a variety of

emetic stimuli (Watson et al., 1995).

The first drug devised to antagonise the NK-1 receptor is aprepitant, and it has
proven effectively in obviating CINV when combined with currently used therapies
(Poli-Bigelli et al., 2003).

4.7. Predictive Factors for CINV

There is a number of factors have been identified which increase the likelihood
of developing CINV in certain situations. These factors can be related to the
intirinsic emetogenicity and route of administration of the chemotherapy agent or to

the patient population.

4.7.1. Factors Related to The Emetogenicity of Chemotherapy Agent

The chemotherapy agents were placed into four categories according to their
level of emetogencity, high (>90%), moderate (30-90%), low (10-30%) and minimal
(<10%).

For any given drug, the route and rate of administration, as well as the dose can
influence emetogenicity (Jordan et al., 1985).

For combination chemotherapy, the level of emetogenicity is estimated
according to the highest emetogenic-level drug in the combination. The contribution

of other drugs in the risk of emesis is also evaluated in combination therapy. For
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example, although cyclophosphamide and doxorubicin are two moderately
emetogenic drugs, the protocol including both of the drugs is considered highly
emetogenic (Basch et al., 2011; Roila et al., 2010).

4.7.2. Patient Related Factors

Emesis occurred prior to chemotherapy increases the risk of CINV and is one of
the strongest predictors of nausea and vomiting (Morrow et al., 1998). It has been
shown that females have a higher tendency to vomit than males. Therefore, being
female, young and non-alcohol drinker are the most identifiable risk factors to CINV
in chemotherapy naive patients (Kirkova et al., 2012). Patients with rapid
metabolizers of certain 5-HT3 receptor antagonists are more susceptible to severe
CINV (Kaiser et al., 2004), and certain polymorphisms in the 5-HT3 receptor can
also confer a greater risk of CINV (Tremblay et al., 2003). A control of acute
vomiting is associated with a reduction in vomiting within a five-days of post
treatment. The occurrence of both acute and delayed vomiting may increase the
possibility of anticipatory vomiting in the next chemotherapy cycle (Morrow et al.,
1998; Fallowfield, 1992). It has been suggested that a history of motion sickness may

predispose to anticipatory emesis (Morrow, 1984).
4.8. Severity Classification of CINV

A grading scheme for classifying the severity of CINV according to the National
Cancer Institute Common Terminology Criteria for Adverse Events (NCI CTCAE)

are presented in Table 4.1.
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Table 4.1. Grading schema for classifying the severeity of CINV

Adverse event Grade 1 Grade 2 Grade 3 Grade 4 Grade 5
Nausea Loss of appetite Oral intake Inadequate oral
without alteration | decreased caloric or fluid
in eating habits without intake; tube
significant weight | feedings, TPN, or
loss, dehydration, | hospitalization
or malnutrition indicated
Vomiting One to two Three to five >6 episodes Life-threatening Death
episodes episodes (separated by five | consequences;
(separated by five | (separated by five | minutes) in 24 urgent

minutes) in 24

hours

minutes) in 24

hours

hours; tube
feeding, TPN, or
hospitalization
indicated

intervention

indicated

Adapted from (NCI CTCAE, 2010)

4.9. The Physiological and Psychological Impact of CINV

CINV impose an encumbrance on patients, clinicians, and the health care
system. The negative impact of CINV affects the patient’s ability to consummate
activities of daily living, obtaining adequate rest, participation in convivial activities
and perform work. The physiologic effects of CINV, including malnutrition.
esophageal tears and metabolic derangements (e.g. chloride, potassium, volume
depletion and metabolic alkalosis) can exacerbate the nephrotoxicity of
chemotherapeutic agents (Wiser, 2005). In some cases, patients may refuse to
continue potentially beneficial treatment regimens because of treatment associated

nausea and vomiting (Hamadani et al., 2007). The physiological and psychological

impact of CINV are summarized in Figure 4.3.
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Figure 4.3. The physiological and psychological impact of CINV

4.10. Economic Impact of CINV

Poorly controlled or uncontrolled CINV require rescue medication and possible
emergency health care practitioners’visits, which lead to increase in cost of medical
care. The occurrence of CINV result in great absenteeism and may impede a

patient’s ability to work. (Tina Shih and Elting, 2007).

A study evaluated the overall burden of chemotherapy induced nausea and
vomiting and cost of associated causes from a hospital's perspective was done in the
United State hospital outpatient setting. Patients (n=11.495) diagnosed with cancer,
aged >18 years initiating chemotherapy (CT) in a hospital outpatient setting for the
first time between April the 1% /2007 and March the 31 /2009. Data were extracted
from the Premier Perspective Database. Patients were followed through eight CT
cycles or 6 months’ post-index date, whichever occurred first. Within each CT cycle,
the follow up time for CINV event estimation was from day 1 (except rescue
medication use that was identified from day 2) to cycle end. During the follow up
period, a total of 47.988 CINV events with an associated total all treatment cost of
$89 million were observed. An average daily treatment cost for all care settings was
$1854.7 (Craver et al., 2011).
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The economic issues that should be considered when selecting antiemetic
regimen discussed in Table 4.2.

Table 4.2. Economic issues for selection of Antiemetic Regimen

Will the regimen reduce the length of hospitalization?

Will patients be able to maintain their usual level of activity during treatment?
How will nursing and pharmacy costs be affected?

Are there any formulary restrictions or restriction for use in clinical settings?

How will the regimen affect out of pocket expenses for the patient?

Modified from (Vincent T, DeVita Jr, Theodore S,Lawrence, Steven A, Rosenberg, Ronald A, DePinho, 2001)

4.11. Impact of CINV on Patients’ Quality of Life

Several studies have investigated the impact of nausea and vomiting on the
patients’ quality of life (QoL), albeit several methodologies were utilized in these
studies, but all these studies approved its negative impact on the patients’ quality of
life. Functional Living Index-Emesis (FLIE) is commonly used but other quality of
life assessment questionnaire such as European Organization for Research and
Treatment of Cancer Core Quality of Life Questionnaire (EORTC QLQC30) has also
been used (Osoba et al., 1997; Bloechl-Daum et al., 2006; Ballatori et al., 2007;
Cohen et al., 2007; Fernandez-Ortega et al., 2012).

Rusthoven et al, conducted a study to compare the mean scores between the
unmodified EORTC QLQC-30 and the nausea and vomiting domains. The results
showed that the HR-QOL rating attributed to nausea and vomiting accounted for
much (though not all) of the deterioration in HR-QOL scores in patients who
experienced these symptoms. Nevertheless, some of the decrease in health related
QoL might be related to other factors which were unrecognized (Rusthoven et al.,
1998).

Ballatori et al, conducted a study where FLIE questionnaire was used to evaluate
the quality of life in adult cancer patients at seven lItalian oncology centers, patients
received cisplatin containing regimens, the result of this study shows that despite

advances in antiemetic therapy, CINV remains an important problem in Italy. More
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than two thirds of the patients’ daily activities were affected negatively. Acute and
delayed vomiting had a similar impact on daily life, but more patients with delayed
nausea reported a more negative impact on daily life than those with acute nausea
(Ballatori et al., 2007).

Fernandez-Ortega et al., performed open multicenter prospective observational
study. The results show that nausea had an impact on QoL on 72% of the cycles in
which are nausea was developed; 47.4% of the cycles where nonsignificant nausea
was present and 89.1% of cycles where nausea was significant. The longer the period
of time with significant nausea, the higher the impact on QoL. Emesis had an impact
on QoL on 60.6% of the cycles in which emesis was present. When the impact on
QoL measured by the emesis domain of the FLIE score, it was found that occurance
of emesis is decreased significantly in patients’ QoL (Fernandez-Ortega et al., 2012).

4.12. Nonpharmacological Treatment of CINV with “Complementary

Therapies”

According to the National Center for Complementary and Alternative Medicine.,
complementary and alternative medicine (CAM) includes those diverse medical and
health care systems, practices and products not generally regarded as conventional
medicine (Engel and Straus, 2002).

In a study conducted in USA, showed that four out of ten adult and one out of
nine child had used CAM during the study period of 12 months (Barnes et al., 2008).
There is a high prevalence for using CAM or alternative treatment within the Turkish
population (Algier et al., 2005; Giiciik et al., 2013).

Traditional and common popular treatments such as herbs, acupuncture,

chiropractic and massage are included in this category of therapy.
4.12.1 Herbal

Herbs were used traditionally for many purposes; food, culinary spices,

medicinal, cosmetics, spiritual and ornamental. In developing countries 80% of the
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population used traditional medicine and medicinal plants for their health
management (Montazeri et al., 2013).

4.12.1.1 Ginger (Zingiber officinale)

Ginger is one of the herbs which shows an effect in treatment of chemotherapy
induced nausea and vomiting. The pharmacological activity of ginger is related to its
active components, gingered and shogalos. Their effects include anti-inflammatory,
antiemetic, antipyretic, antitussive, antihypertensive, anticancer, decrease
prostaglandin and relieve gastric discomfort by decreasing stomach contraction and
increasing gastrointestinal tract activity (Montazeri et al., 2013).

There are at least five randomized trials were undertaken to investigate the effect
of ginger in reducing nausea in patients receiving chemotherapy. Three of these trials

showed positive results but two showed negative results.

In their study including 744 patients who had suffered nausea following
chemotherapy, Ryan et al., gave 0.5, 1 or 1.5 gram doses twice daily of either a
placebo or supplemental ginger for 6 days. On the day 1 of all cycles, each patient
was given a 5-HTj3 receptor antagonist. It was determined that during chemotherapy,
ginger supplementation was of significant help in reducing acute day 1 nausea,

especially at doses of 0.5 and 1 gram (Ryan et al., 2012).

In another study, ginger root was also shown to be of benefit in combination
with ondansetron and dexamethasone. In the placebo-controlled randomized trial, 57
children and young adults who were prescribed cisplatin/doxorubicin chemotherapy
for bone sarcoma were given 334 or 800 mg (depending on the patient’s weight) of
ginger 1 hour prior to chemotherapy, and 3 and 8 h after the chemotherapy was
commenced. When compared with conventional antiemetics, the ginger was found to

significantly lower the rate of both acute and delayed emesis (Pillai et al., 2011).

In a different trial, ginger (1.5 g daily for 4 d post chemotherapy) was added to
the conventional antiemetic therapy and given to 78 advanced breast cancer patients.
The authors determined as a result, nausea was reduced for up to 24 h post

chemotherapy (Panahi et al., 2012).
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On the other hand, conflicting results with those of the above mentioned studies
were reported by Zick et al., who concluded that the effectiveness of ginger in
conjunction with standard antiemetics (5-HT3 antagonists and/or aprepitant) could
not be established. Cancer patients (n = 162) who had suffered CINV during at least
one previous chemotherapy cycle were the subjects in this randomized placebo-
controlled phase Il trial; as a result those given ginger in addition to aprepitant
suffered more severeely from acute nausea than those who were given aprepitant
alone (Zick et al., 2009).

Furthermore, ginger was not shown to be beneficial in another trial in which
conventional antiemetics in addition to ginger capsules (1 g daily) or placebo were
randomly given for 3 d to 36 adult cancer patients who were under a cisplatin-based
chemotherapy regimen. After 3 weeks, the regimen was switched to the alternative
group for the next treatment cycle. The findings indicated that neither acute nor

delayed nausea or emesis was reduced by the ginger (Fahimi et al., 2011).
4.12.1.2 Concord Grape Juice Flavonoid

Double blind randomized clinical trial was conducted to determine the feasibility
of administration of concord grape juice for the management of CINV. Cancer
patients (n=77) who received moderately or highly emetogenic chemotherapy
agent were enrolled and the patients assigned into two groups, one group drank
4 Oz of grape juice and the other group recevied placebo. The frequency of nausea
and vomiting and duration of distress were lower for experimental group, but there
were no significant statistical differences in frequency over time (p > 0.05) due to a
high attrition rate of 50% (Ingersoll et al., 2010).

4.12.2 Acupuncture and Related Therapies

Acupuncture depends on inserting fine needles into the body at particular points
and left there for a short period of time. Acupuncture seems to have good effects in

physical problems such as pain or reduction of symptoms such as anxiety, nausea.

Acupuncture was used firstly as traditional East Asian medicine and had been

used in Chinese medicine before 2000 years ago (Ma, 2009).
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Many studies have been conducted to evaluate acupuncture’s ability to control
nausea and emesis induced by chemotherapy. Different types of acupuncture
techniques such as electroacupuncture, acupressure and electrostimulation were used
in those studies (Ma, 2009). Psand ST3s acupuncture points were abundantly used in

for nausea and vomiting.

It is unfortunate that the results of randomized trials are subject of bias and due
to lack of standardization of treatment method and comparison group. In a systematic
review which include studies that have been done in 2013, 8 out of the 11 trials were

considered to have a high risk of bias (Garcia et al., 2013).

One of the strongest studies that support the use of acupuncture for
chemotherapy induced nausea and vomiting is (Shen et al.,, 2014) where
electroacupuncture, minimal needling and mock electrical stimulation were
compared with antiemetic medications alone in patients undergoing a high
emetogenic chemotherapy regimen. All patients received concurrent triple
combination of antiemetic pharmacotherapy and high-dose chemotherapy
(cyclophosphamide, cisplatin, and carmustine). The result showed that adjunct
electroacupuncture was more effective in controlling emesis than minimal needling
or antiemetic pharmacotherapy alone, but the effect had a limited duration, no

significant effect was seen during the 9 day follow up period (Shen et al., 2014).
4.12.3 Behavioral Interventions

Behavioral interventions that use to reduce the side effects of cancer include
contingency management, cognitive/attential ~distraction, hypnosis/distracting

imagery, relaxation training, cognitive restructuring and modeling.
4.12.3.1 Cognitive/attential distraction

Cognitive distraction is a behavioral interventional method used to control
nausea. It engages the patients in highly interesting activities during invasive
procedures, so the patient’s attention to abhorrent stimuli is blocked by their
involvement in the task, those activities include guided imagery which primarly used

in adults, storytelling usually used in children, video game playing and playing with
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a party blower. The effect of distraction lasts as long as the patients attention is
focused on the distraction task (Redd et al., 1994).

A prospective cohort study was conducted to determine the effect of coping
strategies on the CINV, forty childrenaged 7-12 years were assigned
to receive either moderate or highly emetogenic chemotherapy protocol with coping
strategies, the most frequently used coping strategies were distraction and wishful
thinking but the most effective strategies were social support and distraction. The
difference were not statistically significant over time (Rodgers et al., 2012).

4.12.3.2 Systemic Desensitization

Systemic Desensitization (SD), involves introducing a feard stimuli gradually
from least feard and progressing to the most feard resulting in altering patients’
abhorrent reaction to stimuli. To evaluate the effect of SD on CINV, sixty
ambulatory cancer patients with anticipatory nausea and vomiting before their third
and fourth chemotherapy treatments were randomized equally into the three groups.
One group received systemic desensitization, the second group received counseling
and the third group received no treatment. Significantly more patients receiving
desensitization reported no anticipatory nausea before their fifth and sixth
chemotherapy treatments than the patients given counseling (p<0.05) or the patient
with no treatment (p<0.01). The author concludes that systematic desensitization
appears to have an antiemetic effect in cancer patients who receive chemotherapy,
and may be useful in the management of these problems (Morrow and Morrell,
1982).

4.12.3.3 Yoga

Yoga is a system of exercises for mental and physical health, it IS a Hindu
philosophy that teaches a person to experience inner peace by controlling the body
and mind. Out of three articles reviewed on the effect of yoga, two showed that yoga
had a significant effect on CINV (Usharani et al., 2012; Raghavendra, 2013) while
the other showed that yoga had a significant effect in reducing nausea but no effect
on vomiting (Raghavendra et al., 2007).
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4.12.3.4 Progressive Muscle Relaxation Training

Progressive muscle relaxation (PMR) is a technique of alternately tensing and
relaxing muscles groups in sequence throughout the body. When going through
muscle groups, individuals can commence with the head and neck and progress to
the feet, or vice versa. Some randomized control trials that used progressive muscle
relaxation training prophylactically to control chemotherapy induced nausea and
vomiting (Lyles et al.,1982; Holli, 1993; Molassiotis et al.,2002), did not approve the
efficacy of PMR in decreasing the intensity of nausea and vomiting and all these

studies were limited by its small sample size.
4.12.3.5 Music and Visual Therapy

The studies that examine the efficacy of music interventions in controlling CINV
are very few. Albeit the preliminary finding indicates that music therapy can be
adjacent to pharmacological antiemetic treatment, the circumscription of these
studies due to the small sample and impotent designs makes its impotent evidence.
(Standley, 1992; Ezzone et al.,1998; Gimeno, 2010; Karagozoglu et al., 2013).

4.13. Pharmacological Treatment of CINV

Pharmacological therapy for chemotherapy induced nausea and vomiting is
directed towards occurance of acute, delayed, anticipatory and breakthrough nausea

and vomiting.
4.13.1 Pharmacological Treatment of Acute Emesis

The three major pharmacological groups that extensively evaluated by clinical
trial for the management of acute emesis include 5HT3 receptor antagonist, NK1
receptor antagonists and glucocorticoids. Most of those trials focus on
either highly or moderately emetogenic chemotherapy agent.

4.13.1.1 5 -HT3 receptor antagonists

Since it was discovered in mid 80s that seratonin (5-hydroxy tryptamine 5HT3)
was partially responsible for induction CINV, it is realized that serotonin receptor
antagonists could inhibit CINV (Gregory and Ettinger, 1998).
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The management of CINV has rapidly advanced since the introduction of 5HT;
receptor antagonists. A long with dexamethasone, SHT3;RA represent the most
effective regimen for the prevention of acute vomiting induced by cisplatin and

moderately emetogenic chemotherapy (Roila et al.,1997).

The first generation 5HT3 receptor antagonists (dolasetron, granisetron,
ondansetron, ramosetron and tropisetron) and second generation agent (palonosetron)
are available globally. Dolasetron, granisetron, ondasetron, tropisetron and
palonosetron are the only forms available in Turkey and granisetron, ondansetron
and palonosetron are the most frequently utilized. Different types of 5HT3 receptor

antagonists are summarized in Table 4.3 and Table 4.4.

Table 4.3. Types and Dosage Forms of 5HT3 receptor antagonists

Drug Name Dosage Form

Tropisetron 5 mg ampule i.v.

5 mg capsule Oral

Dolasetron 3 mg/3 ml i.v. infusion
4 mg, 8 mg Oral disintegrating tablet
4 mg. 8 mg tablet

4 mg. 2 ml ampule

Ondansetron 4 mg, 8 mg tablet
4 mg/2 ml ampule
4 mg, 8 mg Oral disintegrating tablet

4 mg, 8 mg Wafers

Granisetron 1 mg, 2 mg tablet

3 mg/3ml ampule i.v. infusion

Palonsetron 250 mcg/5 ml vial

Modifed from www.uptodate.com
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Table 4.4. Dose and Schedule of 5HT3; Receptor Antagonists

Drug Dose and schedule

Prechemotherapy Postchemotherapy

8 mg or 0.15 mg/kg i.v. once | 8 mg by mouth twice daily on days 2 and 3 for
moderately emetogenic chemotherapy with the
potential for delayed emesis

. A
Ondansetron i.v.

Ondansetron oraIA 8 mg by mouth twice daily 8 mg dissolved in mouth every 12 hours as needed

Ondansetron oral 8 mg dissolved in mouth every 12 hours as needed
dissolving tablet (ODT)

Ondansetron oral soluble

film

Granisetron i.v. 1 mg by mouth twice daily on days 2 and 3 for
moderately emetogenic chemotherapy with the
potential for delayed emesis

Granisetron oral 2 mg by mouth once 100 mg by mouth daily on days 2 and 3 for

moderately emetogenic chemotherapy with
potential for delayed emesis

Granisetron transdermal Apply 24 to 48 hours prior Remove 24 hours or more after last chemotherapy
patch to chemotherapy. Releases dose. Maximum seven days depending on regimen
3.1 mg per 24 hours.

Dolasetron oral ONLY » | 100 mg by mouth once

Palonosetron i.v" 0.25mg i.v. once

Palonosetron oral 0.5 mg by mouth once 0.5 mg by mouth daily on days 2 and 3 for
moderately emetogenic chemotherapy with
potential for delayed emesis

Tropisetron i.v.** 5 mg i.v. once
Tropisetron oral** 5 mg by mouth daily for up to 5 days
Ramosetron** 300 mcg i.v. once

*i.v. use of dolasetron is contraindicated because of the potential for fatal cardiac arrhythmias.
** Not available in US, AAvailable in Turkey Modifed from www.uptodate.com

The first generation 5HT;3 receptor antagonist have some differences and
similarities as they have different structures and receptor binding affinity.
Granisetron, dolasetron and its major metabolite are pure SHT3 receptor antagonists,
while ondansetron and tropisetron are weak antagonists at the 5HT, receptor,
ondasetron binds at other serotonin receptors and to the opoid p receptor (Roila et al.,
1997; Freeman et al., 1992). The half lives of granisetron, tropisetron and the active
metabolite of dolasetron are 2.3 times longer than that of ondasetron (Gregory and

Ettinger, 1998). The variability in structure and pharmacokinetics properties did
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not affect the effectiveness in CINV. At recommended doses all the first generation
5HT; antagonists appear to have equal efficacy at preventing CINV.

A meta-analysis of randomized controlled trials show that granisetron is
equivalent to ondansetron for prophylaxis of CINV (Del Giglio et al., 2000). At a
definable dose level all first generation 5HT3 antagonists have a plateau in their
therapeutic efficacy, further dose escalation does not improve outcome (Gandara et
al., 1998).

A multiple dose schedule is therapeutically equivalent to a single dose of first
prevention 5HT3 antagonists when given prior to chemotherapy (Ettinger et al., 1996;
Seynaevel et al., 1992; Thomas et al., 1992). Clinical trials also show that oral
formulation of these drugs are as effective as intravenous formulation (Gandara et
al., 1998; Gralla et al., 1998).

The efficacy of 5HT; receptor antagonists is significantly improved when they
are combined with glucocorticoids (loannidis et al.,2000). The common adverse
effect of the first generation 5HT3 includes ECG changes, QT interval changes and
cardiac arrhythmias with the exception of transdermal patches of granisetron (GTDS)
which is not associated with statistically or clinically significant effects on QT or
other electrocardiographic variables (Mason et al., 2012; Mason and Moon, 2013).
Agents such as ondansetron and dolasetron that block sodium channels may produce
QRS widening, and by blocking potassium channels lead to QT prolongation,
Ondansetron and dolasetron may prolong QT intervals by up to about 5% (Boike et
al.,1997).

The injectable form of dolasetron is contraindicated in children and adult as it is
associated  with QT interval  prolongation  (http://www.fda.gov/safety/
medwatch/safetyinformation/ucm187424.htm., Access date: 18/3/2016). The oral form
of dolasetron is less likely to associate with abnormal heart rate, but still not
completely safe and its use restricted by the Food and Drug Administration (FDA).
Dolasetron must not be used unless potassium and magnesium level is normal,
availability of electrocardiographic monitoring in case of patient with heart failure or

a slow heart rate, underlying cardiac disease, elderly and renal impairment and it
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must be avoided in patients with congenital QT syndrome or in patient who use drug
to prolong PR interval such as verapamil or QRS interval such as flecainide and
quinidine (http://www.fda.gov/safety/medwatch/safetyinformation/ ucm187424.htm.,
Access date: 18/3/2016).

In 2006, the Turkish Ministry of Health makes an announcement for the
utilization of i.v. dolasetron exhibit the risk of QT interval prolongation and
restricted its use in many conditions (https://www:.titck.gov.tr/Portal Admin/
Uploads/Titck/Dynamic/%C4%B01a%C3%A7%20G%C3%BCvenli%C4%9Fi%20
%C4%B0zleme.%20De%C4%9Ferlendirme%20%C5%9Eube%20M%C3%BCd%C
3%BCrl%C3%BC%C4%9F%C3%BC%20%20T%C3%9CFAM/1370_3c72cf8.pdf.,

Access date: 18/3/2016). The utilization of i.v. dolasetron is dramatically

decremented since the announcement and the prelude more safest 5SHT3 antagonist.

Intravenous ondasetron is also associated with QTc prolongation and potentially
fatal cardiac arrhythmias. QT interval prolongation is dose dependent and expected
to be a rate dependent manner as well. It occur specifically with a single i.v. dose of
32 mg and high infusion rate (http://www.fda.gov/safety/medwatch/
safetyinformation/safetyalertsforhumanmedicalproducts/ucm330772.htm.,  Access
date: 18/3/2016).

In the United States, single i.v, doses are limited to not more than 16 mg. The
use of ondansetron is precluded in patients with congenital long-QT syndrome, and
ECG monitoring should be applied in patients with hypokalemia or
hypomagnesaemia, heart failure, bradyarrhythmias, and in those taking other drugs
known to increase the risk of QTc prolongation.

The utilization of ondasetron for acute emesis in Turkey displayed a dramatic
decrease after the FDA Safety Announcement (http://www.fda.gov/safety/medwatch/
safetyinformation/safetyalertsforhumanmedicalproducts/ucm330772.htm.,  Access
date: 18/3/2016). According to the instruction of the Turkish Ministry of Health, the
dose of i.v. ondansetron must not exceed a single dose of 8 mg for geriatric patients
(above 75 years) given within at least 15 minutes’ infusion. The dose can be

increased to 16 mg (i.v. infusion within 15 minutes) for adults and patients younger
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than 75 years (https://www.titck.gov.tr/Portal Admin/Uploads
ITitck/Dynamic/2c71418e87283.pdf., Access date: 18/3/2016).

Tropisetron shows similar efficacy with other 5HT3 receptor antagonists for the
prevention of CINV in both adults and children. It is suitable as first-line therapy
(combined with a corticosteroid) for the prevention of acute nausea and vomiting in
patients treated with moderate to severe emetogenic chemotherapeutic agents. This
combination is also moderately effective in the prevention of delayed nausea and
vomiting (Simpson et al., 2000).

The studies that compare tropisetron, dolasetron and ondansetron efficacy in
Turkey is constrained. Yal¢in et al compared the efficacy of tropisetron (5 mg),
ondansetron (8 mg), and granisetron (3 mg) in 54 breast cancer patients receiving
single-day chemotherapy. All but one patient in the granisetron group were female.
A Complete control of acute vomiting was achieved in 38.8% of patients with
ondansetron, 58.8% with tropisetron, and 73.7% with granisetron. Major response
rates were 83.3%, 82.3%, and 89.5%, respectively. For the delayed control of emesis.
complete control of delayed vomiting was achieved in 38.8% with ondansetron.
52.9% with tropisetron, and 73.7% with granisetron. The major response rates were
71.8%, 70.5%, and 100%, respectively. The adverse effects were rare and mild in all
groups. The result of this study displays that there is clinical differences among

5HT; antagonists antiemetic effects (Yalgin et al, 1999).

Oge et al., conducted a study which compared tropisetron (5 mg), ondansetron (8
mg), and granisetron (3 mg) in 106 patients receiving cisplatin. Complete response
rate (CR) were 61.1%, 51.4%, and 65.7% in the first 24 hours for tropisetron,
ondanseton and granisetron, respectively. The result from study showed that there is
no significant statistical difference in effectiveness of these three antiemetics (Oge et
al., 2000).

In July 2013, FDA approved palonosetron hydrochloride injection for the
treatment of CINV (http://www.accessdata.fda.gov/drugsatfda_docs/nda/2003/21-
372_Alox.cfm., Access date: 18/3/2016)). Palonosetron differ from the first
generation drugs by its higher receptor binding affinity (30-100 fold), longer half life
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(40 hr) and its unique pharmacokinetic properties in healthy subject and in cancer
patients (Leon, 2003). QTc prolongation has not been described with palonosetron
and it did not cause any severe rhythmic disorders or symptomatic ECG changes
(Gonullu et al., 2012).

When compared with dolasetron, a single dose of palonosetron is as effective as
a single dose of dolasetron in preventing acute CINV and superior to dolasetron in
preventing delayed CINV after moderately emetogenic chemotherapy, with a
comparable safety profile for all treatment groups (Eisenberg et al., 2003).

In comparison with ondansetron i.v. 32 mg dose, a single dose of palonosetron
0.25 mg was significantly superior in prevention of acute and delayed CINV (Gralla,
2003).

A systematic review of eight qualified trials reporting outcomes on 3592 patients
showed statistically significant differences in favor of palonosetron compared with
first generation 5HT3 receptor antagonists in prevention of acute CINV and delayed
CINV. There is no difference between 0.25 mg and 0.75 mg dose of palonosetron on
the prevention effect, but there is significant differences in the incidence of

constipation (Likun et al., 2011).

Aapro et al., conducted Phase III randomized control trial in which different
doses of palonosetron (0.25 mg, 0.75 mg) and ondansetron 32 mg were given in a
total of, 673 patients into three treatment arms. Firstly, no significant differences in
antiemetic control were noted between palonosetron arms and ondansetron arms in
the acute phase, while complete response was slightly higher with palonsetron than
ondansetron for delayed phase (24-120 hr) and overall phase (0-120 hr). In the two
third of the patients who recieved concomitant dexamethasone, significantly more
higher complete response rate were seen in palonsetron -dexamethasone arm than

ondansetron — dexamethasone in the delayed and overall phase (Aapro et al., 2006).

Saito et al., trial is another Phase 111 randomized control trial which studied the
effect of addition of corticosteroid to palonsetron in prevention of chemotherapy
induce nausea and vomiting. A total of 1143 patients who received high emetogenic
chemotherapy (cisplatin or cyclophosphamide plus anthracycline) were participated.
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A complete response is occurred similarly in palonosetron-corticosteroid arm and
granisetron-corticosteroid arm in the acute phase, but during the delayed phase, more
complete responses were significantly achieved in palonsetron arm (Saito et al.,
2009).

Oral palonosetron has a comparable efficacy and safety profile as i.v
palonosetron 0.25 mg and can be a preferred formulation in certain clinical
situations. Palonsetron 0.5 mg oral has been preferred for the prevention of CINV in
patients receiving moderately emetogenic chemotherapy because of the remote

increase in efficacy without an increase in side effects (Boccia et al., 2013).

In general, 5SHT3-RA, whose side effects are minimal and include low-grade
headache, malaise and constipation, is considered to be safe. In all trials, 5SHT3-RA
was given with concomitant medications (http://www.fda.gov/Safety/MedWatch/
Safetylnformation/ucm418818.htm., Access date: 18/3/2016); therefore the potential

risk for serotonin syndrome associated with 5HT3-RA has not been clearly shown.
The symptoms of serotonin syndrome include confusion, agitation, restlessness,
twitching or stiffness of the muscles, fever, sweating, heart rate and blood pressure
fluctuations. nausea and/or vomiting, loss of consciousness, and coma anf if not
treated can results in death. Thus, caution must be taken when prescribing 5SHT3;-RA

in conjunction with other drugs that may possibly affect serotonin levels.

With the first-generation 5HT3-RA, a greater number of ECG interval changes
and cardiac arrhythmias were observed than with the second-generation drug. The
most pronounced ECG interval changes are manifested within 1 to 2 h of taking the
drug, but these are mostly small and clinically insignificant, the values had returned
to baseline within 24 hour (Navari and Koeller, 2003; Pinarli et al., 2006). Moreover,
there have been reports of potentially fatal cardiac arrhythmias, including torsade de
pointes, linked to QTc prolongation (Turner et al., 2007; Keller et al., 2010). The risk
is increased when these drugs are take concomitantly with other drugs that increase
in QTC prolongation.
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4.13.1.2 Neurokinin -1 Receptor Antagonists (NK -1RA)

The first NK1 RA that has been introduced for the prevention of chemotherapy
induced nausea and vomiting were oral “aprepitant” and parental “fosaprepitant”
(Hesketh et al.,2003), they prevent not only the acute emesis but also the delayed
emesis in patients treated with highly emetogenic chemotherapy drugs, and work

best when its given with dexamethasone and 5HT3 RA (Poli-Bigelli et al., 2003).

Fosaprepitant was approved from the FDA for the prevention of CINV
associated with highly and moderately emetogenic chemotherapy. It is an
intravenous prodrug of the orally administered antiemetic aprepitant (Colon-
Gonzalez and Kraft, 2010). An intravenous dose of fosaprepitant 115 mg was shown

to have bioequivalence to oral aprepitant 125 mg (Lasseter et al., 2007).

There is no significant difference in the safety profile between aprepitant and
non aprepitant based antiemetic regimen, the adverse events are mild and infrequent
and the tolerability of fosaprepitant and aprepitant were shown to be the same (as
fosaprepitant is rapidly converted to aprepitant following administration) (Chrisp,
2007). Fosaprepitant has an equivalent safety profile to the comparator drug
ondansetron when used to treat CINV in highly emetogenic chemotherapy, except
for an increased incidence of diarrhea (60% with fosaprepitant versus 9% with
ondansetron) (Cocquyt et al., 2001). A systemic review of seventeen trials (8740
patients) showed that the use of NK1 RA did not increase the risk of diarrhea in
cancer patients, but the rates of hiccups and fatigue were significantly increase, the
rate of severe infection also increases but not associated with an increased rate of
neutropenia or febrile neutropenia (Dos Santos et al., 2012).

Aprepitant is available in 80 mg, and 125 mg capsules, the recommended dosing
regimen is 125 mg one hour before chemotherapy on treatment day one and 80 mg

once daily on day two and three.

In a trial conducted by Campos et al., patients receiving cisplatin chemotherapy
were randomly given (on one of two schedules) aprepitant combined with
granisetron, granisetron alone, or aprepitant alone. Before the cisplatin was

administered, 20 mg of dexamethasone was given orally to all patients. Vomiting
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was prevented in 80% of the patients with the three-drug combination. whereas the
combination of dexamethasone with either granisetron or aprepitant was not so
effectual, preventing emesis in only 57% and 43 to 46% of the cases, respectively
(Campos et al., 2001).

As the NK1 receptor antagonist is a moderate inhibitor for CYP3A4, caution
should be considered when prescribing for patients who are taking drugs that are
metabolized by the same enzyme.

Because CYP3A4 enzyme triggers the metabolism of glucocorticoids, when
given concomitantly with aprepitant in clinical trials, the dexamethasone dosage on d
1 was reduced from 20 mg to 12 mg and on d 2 and 3, from 8 mg twice daily to 8 mg
daily (Hesketh et al., 2003; Warr et al., 2005). The dose was reduced only when
the glucocorticoids were given together with NK1 receptor antagonists acting as an
antiemetic. However, the dosage was not reduced when the glucocorticoids were

given as an antitumor compound of the chemotherapy schedule.

Although no clinical proof has been observed, aprepitant could hypothetically
reduce the clearance of drugs such as cyclophosphamide, docetaxel, etoposide,
irinotecan and vinca alkaloids which are metabolized by CYP3A4, thus it can tesult
in prolonging exposure and worsening toxicity (Warr et al., 2005; Nygren et al.,
2005).

Another NK1 RA is “casopitant”, which to date has not been approved by the
FDA and therefore is not commercially available. At present casopitant can be
administered on day 1 as a single oral dose or as an oral dose together with
dexamethasone and ondansetron in a three-day mixed intravenous schedule
(Grunberg et al., 2009).

A study was conducted to determine the advantages of combining a NK1 RA
antagonist such as aprepitant, fosaprepitant or casopitant with the 5HT3 receptor
antagonist and a glucocorticoid in order to prevent acute CINV. In a meta-analysis of
17 clinical trials, the outcomes of patients (n = 8740) receiving highly or moderately
emetogenic therapy were evaluated. The results showed that the addition of NK1 RA

into antiemetic therapy increased the degree of complete response in both the

32



delayed and overall stages of emesis. With regard to secondary outcomes such as
frequency of vomiting and absence of nausea, the addition of NK1 RA performed
better than the control, showing benefits in cases of highly emetogenic as well as
moderately emetogenic chemotherapy. No difference between
aprepitant/fosaprepitant and casopitant was observed in terms of effectiveness of the
treatment (Dos Santos et al., 2012).

Netupitant is a selective antagonist of human substance P/neurokinin 1 (NK1)
receptors. The fixed oral dose combination called as NEPA is comprised of 300 mg
of netupitant, and 0.5 mg of palonosetron. For control of both acute and delayed
nausea and emesis post chemotherapy (highly or moderately emetogenic), a single
dose of NEPA on d 1 combined with dexamethasone is as effective and safe as three
days of aprepitant in conjunction with a 5HT; receptor antagonist and
dexamethasone (Gralla et al., 2014; Hesketh et al., 2014).

In October 2014, NEPA was authorized in the United States as a preventative
treatment for chemotherapy-related nausea and emesis. When administered in
combination with a glucocorticoid, NEPA can be used as an alternative to aprepitant
and fosaprepitant in patients receiving highly emetogenic chemotherapy agents like
cisplatin or anthracycline combined with
cyclophosphamide.(http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncemen
ts/ucm418375.htm., Access date: 18/3/2016).

Rolapitant is a new neurokinin receptor antagonist. In a study reported at the
European Society of Medical Oncology Congress 2014, rolapitant was significantly
better than placebo, a complete response was achieved more in the rolapitant group
than of the placebo for patients in the delayed phase of CINV (72.7% vs 58.4%; P <
.001), the acute phase (83.7% vs 73.7%; P = .005), and in the overall phase (70.1%
vs 56.5%; p = 0.001). The drug approved recently by FDA in 2015
(http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm460838.htm,
Access date: 18/3/2016).
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4.13.1.3. Glucocorticoids

Glucocorticoids are extensively used alone for drugs of low emetogenic
potential and in combination with 5HT3 receptor inhibitors and/or NK1 receptor
antagonists in moderate or highly emetic chemotherapy cycles. All
glucocorticoids produce a similar effect if given in appropriate doses; however, as
dexamethasone has been the most extensively tested, it is the glucocorticoid that is
most preferred glucocorticoid.

The findings of one study revealed that for a complete protection from both
acute emesis (risk ratio [RR] 1.30) and delayed emesis (RR 1.30), dexamethasone
performed better than a placebo or no treatment (loannidis, 2000). The meta-analysis
of 32 randomized trials, in which patients (n = 5613) who received moderately or
highly emetogenic chemotherapy, concluded that dexamethasone alone was still not
sufficient in controlling CINV in most of these patients (Basch et al., 2011). On the
other hand, dexamethasone has been found to significantly enhance the antiemetic

effectiveness of the 5HT; receptor antagonists.
4.13.1.4. Second Line Therapy for Acute Emesis

In the treatment or prevention of CINV, phenothiazines (e.g., prochlorperazine),
metoclopramide, butyrophenones and cannabinoids are used as second-line therapy.
As they have a lower therapeutic index than 5HT3; receptor antagonists and
glucocorticoids, these drugs should be administered only in patients intolerant of or
refractory to those first-line agents. Due to the lack of research showing the safety
and efficacy of synthetic oral cannabinoids, their use in this setting is still
controversial (Herman et al., 1979; Pomeroy et al., 1986; Todaro, 2012). When a
glucocorticoid is contraindicated, phenothiazines can be used as a single agent in

place of dexamethasone for a regimen with low risk of emesis (Basch et al., 2011).

Although it is not recommended to be used as single-agent, lorazepam and
diphenhydramine may be beneficial when they are used in conjunction with

conventional antiemetic drugs (Basch et al., 2011).
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4.13.2 Pharmacological Treatment of Delayed Emesis

Emesis that occurs more than 24 hours post chemotherapy is classified as
delayed emesis. A delayed emesis is more common after high-dose cisplatin therapy
(Koo and Ang, 1996; Olver et al., 1996), however it can also results from other
agents (Kaizer et al., 1994).

Without effective prophylaxis, there is a 60-90% risk of developing delayed
emesis following cisplatin at doses of >70 mg/m?. However, the risk falls to 20-30%
in patients undergoing chemotherapy with anthracycline plus cyclophosphamide
(Italian Group, 2000).

A delayed emesis is also linked to moderate emetogenic agents including
doxorubicin (>40 mg/m? as a single agent or =25 mg/m? in conjunction with other
chemotherapeutic agents, especially cyclophosphamide), epirubicin (>75 mg/m? as a
single agent or >50 mg/m? when combined with other agents), combinations of

cyclophosphamide (>600 mg/m?

combined with other drugs), carboplatin (>300
mg/m?), oxaliplatin (oxaliplatin together with short-term infusional fluorouracil and
leucovorin, as used in the FOLFOX regimen for advanced colorectal cancer), and

cisplatin (at doses between 20 and 50 mg/m?) (Kaizer et al., 1994; Pater et al., 1997).

A number of studies have examined the need for additional methods of
controlling delayed emesis and nausea. In one study, 28 of 68 patients (41%) who
experienced no post-chemotherapy vomiting in the 24 hour after administration of
ondansetron and dexamethasone as premedication, vomited in the next four days
when no further antiemetics were administered. When ondansetron was continued,
this number was reduced to 15 of 75 (20%) (Kaizer et al., 1994).

High Risk Delayed Emesis

The American Society of Clinical Oncology (ASCO) has issued guidelines for
patients receiving cisplatin recommending the use of an NK1 receptor antagonist
(either aprepitant on d 1 to 3 or fosaprepitant on d 1 only) plus, a glucocorticoid on d
1to 4, and a 5HT; receptor antagonist on d 1 (Basch et al., 2011).
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A delayed emesis in patients receiving cisplatin often cannot be prevented by
glucocorticoids alone (Olver et al., 1996). Regardless of ondansetron administration
in the control group after day 1, their rates in the overall phase is (i.e., 120 h post
chemotherapy) increased with the addition of NK1 RA; however, the addition of the
NK1 RA is appeared to be more beneficial in patients not given ondansetron after d 1
(Dos Santos et al., 2012).

In order to compare the efficacy of aprepitant with that of dexamethasone, a
randomized double-blind study evaluated 551 of 580 participating chemotherapy
naive breast cancer cases being treated with anthracycline plus cyclophosphamide.
All patients were given aprepitant, a 5SHT3 receptor antagonist, and dexamethasone
therapy on day 1, on day 2 and day 3, patients were randomly given oral
dexamethasone 4 mg twice daily or aprepitant 80 mg once daily. The primary end
point of the study was a complete response (i.e., no vomiting or rescue treatment)
from d 2 to 5 post chemotherapy. These results revealed that in the delayed period,
dexamethasone is just as effective as aprepitant, and especially under conditions
where resources are limited, its use for breast cancer patients is proposed. It remains
to be seen if a combination of delayed phase aprepitant plus dexamethasone, or
fosaprepitant on day 1 followed by delayed-phase dexamethasone is superior to
aprepitant on day 1 and then dexamethasone alone for the delayed phase (Roila et al.,
2015).

The effects of aprepitant and metaclopromide were compared in another
randomized control trial in which the management of delayed emesis after cisplatin
was evaluated. When used in combination with dexamethasone on day 1 post
chemotherapy, significant difference in complete response rates (80.3 vs, 82.5 for
aprepitant and metaclopromide, respectively) were reported (Roila et al., 2015).
Nonetheless, additional randomized control trials must be conducted before these

data are clinically applied.

In cases where highly emetogenic chemotherapy such as cisplatin or combined
anthracycline plus cyclophosphamide are being administered, NEPA (300 mg of
netupitant+ 0.5 mg of palonosetron) can be considered as an alternative to aprepitant-
and fosaprepitant-containing regimens (Gralla et al., 2014; Hesketh et al., 2014). The
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FDA approved NEPA for the prevention of chemotherapy-related nausea and emesis
(http://www.fda.gov/News Events/Newsroom/PressAnnouncements/ucm418375.
htm., Access date: 18/3/2016), but although its use is not recommended after d 1
when used in conjunction with anthracycline plus cyclophosphamide chemotherapy.
However, dexamethasone is recommended on d 1 through 4 when used with a

regimen which includes cisplatin.

The use of 5HT3 receptor antagonists alone as monotherapy has shown some
benefit, although not as great as that observed with glucocorticoids (Navari et al.,
1995; Olver et al., 1996; Goedhals et al.,1998; Geling and Eichler, 2005). For
prevention of delayed emesis in patients undergoing cisplatin therapy, the use of

5HT; receptor antagonists alone is not recommended.

For the prevention of delayed emesis due to cisplatin-based chemotherapy, the
second-generation 5HT3 receptor antagonist palonosetron appears to be better than
other 5HT; receptor antagonists. Palonosetron 0.25 mg has been shown to be
superior to ondansetron for controlling delayed and overall vomiting in patients

given concomitant dexamethasone treatment (Aapro et al., 2006; Saito et al., 2009).

The results of a phase 111 trial carried out on patients (n = 247) given cisplatin or
doxorubicin plus cyclophosphamide, indicated that antipsychotic olanzapine was
superior to aprepitant for the prevention of delayed nausea. The patients treated with
olanzapine exhibited a significantly higher rate (69% vs. 38%) of nausea control in
the delayed period (Navari et al., 2011). Another randomized control trial found
olanzapine to be superior to dexamethasone, with similar complete response rates
(91% and 89%, respectively) for acute emesis. A complete delayed response was
more likely with olanzapine (79% vs. 57%), but this difference was not statistically
significant. Furthermore, olanzapine resulted in significantly better (70% vs. 30%)
delayed nausea control compared to dexamethasone (Lijun et al., 2009). However,
additional broad-range studies are needed before these data can be clinically applied.

Moderate Risk Delayed Emesis

A single-agent treatment with dexamethasone on d 2 and 3 has been
recommended for this population. When using a first-generation 5HT3 receptor
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antagonist on day 1 instead of palonosetron, a reasonable alternative would be to
treat with a first-generation 5HT3 receptor antagonist alone on d 2 and 3 (ltalian
Group, 2000; Roscoe et al., 2012).

Low Risk Delayed Emesis

It has been recommended that patients receiving low emetogenic risk drugs
should be treated only with dexamethasone (8 mg). In some patients the use of
glucocorticoids is contraindicated or undesirable (e.g., those undergoing long-term
weekly chemotherapy). In such cases, a single dose of a drug such as
prochlorperazine can be given as an alternative

(http://www.nccn.org/professionals/physician gls/PDF/antiemesis.pdf., Access date:

22/3/2016). In general, this patient population is not in need of prophylaxis against
delayed emesis.

Minimal Risk Delayed Emesis

Antiemetic therapy for the prevention of acute or delayed CINV is not
recommended for routine administration to most patients receiving chemotherapy
agents with low emetogenicity. However, prophylactic antiemetics such as
dexamethasone (8 mg), prochlorperazine, or metoclopramide may be given to
patients on an "as-needed" basis or to those who have previously experienced emesis

with low-risk regimens (Basch et al., 2011).
Anticipatory Emesis

By ensuring good control of acute and delayed emesis starting from the initial
chemotherapy cycle, anticipatory nausea or vomiting can be effectively prevented.
However, non- pharmacological methods including hypnosis and behavioral therapy
with systemic desensitization can be effective when anticipatory emesis has already
been established (Morrow and Morrell, 1982; Burish and Jenkins, 1992).

An administration of benzodiazepine may be beneficial prior to and during
chemotherapy (Razavi et al., 1993; Malik et al., 1995). One double-blind trial
evaluated anticipatory emesis in 57 primary breast cancer patients undergoing

adjuvant chemotherapy. When low-dose alprazolam (0.5-2 mg/d) was administered
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along in a psychological support program that includeds progressive relaxation

training, the results showed a significantly reduced rate of anticipatory nausea

compared with placebo (0 vs. 18%, respectively) (Razavi et al., 1993).

Table 4.5 Recommended Antiemetic Treatment for Single-Day. Intravenously
Administered Chemotherapy

Risk category Agent Dosing on day of Dosing on subsequent day
chemotherapy
High Emetic Risk > 90 % NK1 receptor antagonist
Aprepitant 125 mg oral 80 mg oral daily. day 2 and
Fosaprepitant 150 mg i.v. 3
Plus

5HT; antagonist (one of the following)

Granisetron

2 mg oral;1mgor 0.01mg/kg
iv.

Ondansetron

8 mg oral twice daily; 8 mg
or 0.15 mg/kg i.v.

Palonosetron

0.5 mg oral; 0.25 mg i.v.

Dolasetron

100 mg oral only

Tropisetron

Tropisetron 5 mg oral; 5 mg

iv.
Ramosetron 0.3mg i.v.
Plus
Dexamethasone 12 mg oral or i.v. 8 mg oral or i.v. on day; (all

patients); day, 2-3 or day 2-
4 (cisplatin only)

Or

NEPA (netupitant
plus palonosetron)

Once

Plus

Dexamethasone

12 mg oral or i.v.

8 mg oral or i.v. on day; (all
patients); day, 2-3 or day 2-
4 (cisplatin only)

Moderate Emetic Risk 31-
90 %

5HT; antagonist

Palonosetron

0.5 mg oral; 0.25 mg i.v.

Plus
Dexamethasone 8 mgoral or i.v. 8 mg oral or i.v. on day 2-3
Low Emetic Risk 10-30% Glucocorticoids
Dexamethasone 8 mg oral or i.v.
Minimal Emetic Risk None None None

<10%

Modified from;www.uptodate.com
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4.13.3 Special Situations
Consecutive Day Therapy with Highly Emetogenic Agents

With moderately or highly emetogenic chemotherapy drugs like cisplatin and
dacarbazine, the administration of prophylaxis on several consecutive days becomes
very difficult. This problem may be attributed to anticipatory emesis on the days
following therapy or to the intensified acute and delayed effects of the treatment.
Updated American Society of Clinical Oncology (ASCO) antiemetic guidelines
recommend that, when applicable, antiemetics appropriate for emetogenicity
assigned chemotherapy can be given on each day of the chemotherapy and on the
following 2 d (Basch et al., 2011).

Before NK1 receptor antagonists became available, a number of trials had
suggested that the best approach was to administer repeated daily doses of a 5HT3
receptor antagonist in conjunction with dexamethasone (Hainsworth, 1992; Rath et
al., 1993).

In order to evaluate the benefit of aprepitant in conjunction with a 5HT;
antagonist and dexamethasone, a small trial was carried out using germ-cell cancer
patients (n = 69) on a five-day cisplatin regimen (Albany et al., 2012). All patients
were given a 5HT; antagonist other than palonosetron from day 1 through 5.
Additionally, dexamethasone 20 mg was administered (once a day on day 1 and 2),
and aprepitant (125 mg on d 3, 80 mg on d 4 and 5) or no aprepitant were randomly
assigned to patients. The group given aprepitant was also given dexamethasone (4
mg twice daily on d 6, 7, and 8), while the placebo group was given dexamethasone
(8 mg twice daily on d 6 and 7, and 4 mg twice daily on d 8). The results of the trial
noted that a significantly higher number of the patients receiving aprepitant (42% vs
13%) elicited a complete response (no emetic episodes and no rescue medication
used). Moreover, the numerical score for degree of nausea on the visual analog scale
(VAS) was lower for aprepitant, although the difference was not statistically
significant compared to the placebo. This study presented a rationale for starting the
NK1 RA on d 3 rather than on d 1; however, no optimal schedule has been

established for the use of NK1 RA in patients receiving highly emetogenic
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chemotherapy on consecutive days. Thus, there is a need for further comparative

trials in this arena.

In five-day cisplatin regimens, like those applied for testicular germ-cell cancer,
it is recommended to administer a daily oral dose of a 5SHT3 receptor antagonist or a
granisetron transdermal patch in conjunction with dexamethasone, with additional

aprepitant or fosaprepitant starting on d 1 (Albany et al., 2012).
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5. MATERIALS AND METHOD

Aim of the study is to determine the pharmaceutical needs for patients receiving

antiemetic to treat chemotherapy induced nausea and vomiting.

The study was conducted at the Marmara University Pendik Research and

Training Hospital between 15 May - 30 September 2015.

Aprior to conducting the study, the ethical committee approval was obtained
from the Faculty of Medicine, Marmara University, Istanbul, Turkey in 5/9/2014
(Appendix 1). An official letter of request was obtained from Pharmaceuticals and
Medical Devices Agency, Turkish Ministry of Health in 14 /5/2015 (Appendix 2).

Participants were informed about the purpose of the study and assured that their
personal details were remained confidential. Participation was completely optional.
Consent forms and confidentiality were maintained at all times during the study
(Appendix 3).

5.1. Study Design

This observational prospective Study was conducted at the Marmara University
Pendik Research and Training Chemotherapy Unit which receives both oncology and
hematology patients. On day 1 of the first chemotherapy cycle, patients were
assessed carefully to be included in the study. Patient’s demographic details were
collected using patient profile record (Appendix 4). Laboratory results were

evaluated and creatinine clearance was calculated using Crockcroft —Gault formula

(140 — age) x Mass (in kilograms) x (0.85 if female)
CRCL =

72 x serum creatinine (in mg/dl)

Patients who have White Blood Cell (WBC) < 3 x 10° cells per L, Alanine
aminotransferase (ALT) or Aspartate Aminotransferase (AST) >100 U/L, Creatinine
Clearance CrCL<60 ml/min were excluded. Patient previous medical and medication
history were collected. All the patients were informed about the research aims and

protocol and their permission for participation were taken.
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Medication history was taken and carefully evaluated for possible interactions
with antiemetics drugs that prescribed for delayed nausea and vomiting. Drug
interactions were assessed using Multi-Drug Interaction Checker - Medscape®
Reference which discussed in Section 5.2.3. According to the database, | checked the
severeity of interactions and recorded any intervention done by the medical team to
prevent its occurrence. Patient’s profiles were checked, chemotherapy profile was

assessed and chemotherapy emetogenicity level was determined.

The prescribed antiemetics were reviewed and evaluated for its adherence to
MASCC guidelines. Drug drug interaction between the chemotherapy protocol and

the antiemetic drugs were evaluated.

Daily dairy was given to the patients at first day (Appendix 5). In this dairy, the
patients were asked to record the number of vomiting episode, severity of nausea,
type and number of rescue medication that were used in the first 24h and within 5
days postchemotherapy. The nausea was assessed usinga Likert scale of seven
points. In this Likert scale one is referred to the worst nausea and the seven

referred to the best condition.

The patients were given FLIC questionnaire that contains 22 questions about
cancer (Appendix 6) to be filled while waiting to have their chemotherapy. FLIE
(Appendix 7) questionnaire was administered to the patients before chemotherapy
before and 5 days postchemotherapy. Adverse effects record form (Appendix 8) was
given to be filled at any time during chemotherapy cycles. The time span between the
first and the second chemotherapy protocols depends on the type of chemotherapy

but it ranges between 7-28 days.

On the second chemotherapy cycle, daily dairy, FLIE and adverse effects record
form were collected from the patients and reviewed to assess the
performance. Laboratory results of, “complete blood count, liver function tests,
kidney function tests, electrolyte” were re-evaluated. Any changes from the baseline
were recorded. The patient general condition, severeity of adverse effects were
assessed and any changes from the base line were recorded. The same process was

done in the third chemotherapy cycle.
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After the data were completely collected, data recoding was started. The
numbers were given for each outcomes to allow analysis, data recoding took few
days then analysis started, SPSS program version 16 were used to analyse the
data. the analysis included descriptive analysis, frequency, estimating percentage,

correlation categorical analysis. Figure 5.1 describe the flow diagram of the study.

| Flow Diagram of the Study Program

i I}
| Participants were given all the information and had Medication history was taken and carefully investigated for
the opportunity to ask questions. possible interaction with antiemetic sdrugs that prescribed.
Make sure that the patients understand all the given Paticnts profile checked. chemotherapy profile was
information. asscsscfi the chemotherapy emetogenicity level was
1 determined.

The patients rmust know that they have a chance to The prescribed antiemetics were reviewed.and its adherence

aceept or refuse. with MASCC guidelines .

In case of acceptance ask the patients to sign the Drug drug interaction between the chemotherapy protocol

consent form. . | and the anti emetic drug were evaluated.

i ]
First chemotherapy cycle Second chemotherapy cycle Third chemotherapy cyele
Daily dairy were given to Complctc bl'md_ count, h’vc_:r
the patients. In this dairy mm:iczifctzi;iuk;i?:g?ﬁmm g;?ﬁ;t{:czimﬁgsg;[ iver
::E;;T;Sv\:ri:;:md the before patient recieved his ﬁm_cﬁon test were cvalu_amd
episode, severity of nausea second chemotherapy cycle . again before patient recieved
’ T Daily dairy were given to the his sccond chemotherapy
and rescue medication that patients, In this dairy the oyele .
may used within the first 5 patients will record the Daily dairy were given to the
days and in the first 24 h number of vomiting patients. In this dairy the
after chemotherapy cycle. episode. severity of nauseca patients will record the
FLIE were given to the and rescue medication that number of vomiting
patient before may uscd_within the first 5 episode, severity of nausea
chemotherapy cycle and d;}’s aftlll‘ll in the ﬁnl:t 24 h after and rescue medication that
ask to refill again 5 days ;a:irfrft mPYIC)’C E:i ) may used within the first 5
general condition we days and in the first 24 h

later. FLIC filled only one assessed and any change from after chemotherapy cycle.
time before 1st cycle. base linc were recorded. Patient general condition we

assessed and any change
from baseline were recorded.

All the collected data were recoded by specific numbers to allow easy analysis .

The data entered and analyzed using SPSS 16 . the analysis include descriptive analysis, estimating percentage
Jfrequency .,correlation , regression , categorical analysis.

Figure 5.1: Flow Diagram of the Study

44



5.2. Study Population

The study participants have been selected according to the previous studies
(Peterson et al., 1996; Gralla et al., 2003). Naive chemotherapy was preferred to
exclude possible anticipatory nausea and vomiting. Patients with discrete diagnosis
(oncology or hematology) and different level of emetogenic chemotherapy level

were chosen.

Patients aged >18 and < 75 years old were selected. The patients in this group of
ages were able to record their symptoms and their quality of life scores by their

selves.

According to the previous studies 100 patients seemed to be reasonable number
for the sample size (Affronti et al., 2014, Almazrou and Alnaim, 2012, Bektas and
Akdemir, 2008, Aksu et al., 2013).

5.2.1 Inclusion Criteria

Men and a women aged 18 to 75 years with confirmed malignant disease,
patient’s chemotherapy naive or patients who had been treated with one low or
minimally emetogenic antitumor drug were included. Patients who had adequate
bone marrow function (white blood count >3x109 cells per L), adequate hepatic
function (aspartate amino transferase (AST) and alanine aminotransferase (ALT)
<100 U/L and adequate renal function (creatinine clearance > 60 ml/min) were

included.
5.2.2. Exclusion Criteria

Patient were excluded from the study if any of the following are presented;
severe, uncontrolled concurrent illness other than neoplasia. Asymptomatic
metastases to the brain, seizure disorder needed anticonvulsants unless clinically
stable, gastric outlet or intestinal obstruction, any vomiting, retching or grade 2 or
higher nausea, a known hypersensitivity to 5HT3; receptor antagonists or

dexamethasone or aprepitant or any other antiemetic ingredient.
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5.3. Assessment Parameters
5.3.1 Adherence to Guidelines Assessment

Multinational Association of Supportive Care in Cancer (MASCC) guidelines
Index 9 2014 was used to assess adherence. Any differences from the guidelines in
dose, route, duration and selection were considered as Nonadherence to guidelines.
Nonadherence to guidelines was categorized as inappropriate dose, Inappropriate

selection, Overprescription and Underprescription.
5.3.2 Antiemetic Effectivness Assessment
5.3.2.1 Antiemetic Effectivness Assessment Criteria

To assess the antiemetic drug effect, the following criteria were used; Complete
control “no emetic episodes, no rescue therapy, no nausea”, Complete Protection “no
emetic episodes, no rescue therapy and no significant nausea ( Likert Score 2 or
less)” Complete Response “no emetic episodes, nausea likert scale 2 or less , rescue
therapy”, Partial response “nausea with Likert scale >2 and no emetic episode with
rescue therapy”, Major response “ <2 emetic episode”, Minor response “ 3-5 emetic
episode and Failure “ > 5 emetic episode. The complete control is the primary
outcome of the study.

5.3.3 Quality of Life Assessment
5.3.3.1 Functional Living Index Questionnaire — Cancer

Functional Living Index is 22 items questionnaire that was designed to be self-
administrated by the patients. This questionnaire contains different aspects; question
on physical functioning (9 items), psychological functioning (6 items) , social (2
items) and hardship due to cancer (3 items). The original index has been validated on
837 patients over a three years (Donovan et al., 1989). The English version of FLIC
was translated into the Turkish language and administered to 110 patients who had
been receiving chemotherapy, the consistency and reliability was measured and it
was in the acceptance range (Bektas and Akdemir, 2008). The Turkish version of

FLIC was used after the permission was taken from the owners of validity.
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5.3.3.2 Functional Living Index — Emesis

FLIE is a specific, valid questionnaire aimed at measuring the impact of CINV
on patient’s daily life. FLIE investigates two domains, 9 items for nausea and 9 items
for vomiting domain. Each item is measured with a 100-mm Visual Analogue Scale
which indicates the worst condition to the best condition, from 1 to 7 points.
Therefore, each domain score ranges from 9 (maximum impact) to 63 (no impact).
No (or minimal) impact on Patient's Daily Life (NIDL) is generally considered a
score >54 (6 points for each item). In order to standardize the results, it is
recommended that FLIE should be administered twice, before the chemotherapy
administration and at day 6 from the chemotherapy administration (Preedy and
Watson, 2010).

The Turkish version of FLIE was used in this study. The English version of
FLIE was translated into Turkish language and administered to 60 patients who had
been receiving chemotherapy, the consistency and reliability were measured and

those were in the acceptance range (Aksu et al., 2013).
5.3.4. Determination of Adverse Effects

To determine the side effects of drugs, all the possible side effects that the drug
can develop were included in a record form and the severity of the side effects were
evaluated. The severity of side effects was categorized as mild, moderate and severe.
The patients record any side effects that they suffer during the treatment period.

5.3.5. Assessment of Drug Interaction

Medscape is one of the most authoritative and accessible point of medical
reference available to physicians and other health care professionals on the internet
and mobile devices. Medscape Drug Interaction Checker® provide rapid access to
tens of thousands of interactions between brand and generic drugs, over the counter

drugs, herbal and supplements.

According to the Medscape drug interactions can be minor (the interaction is
unlikely, minor or nonsignificant), significant (require monitoring by doctor), serious

(require regular monitoring by doctor or alternate medication may be needed) and
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contraindicated (never used combination of drugs because of high risk for dangerous

interaction).

5.4. Statistical Analysis

Continuous variables were presented as mean+standard deviation whereas
ordinal and nominal data were presented in n (%). Categorized data has been
analyzed with the Chi Square test. For continuous variable data following normal
distribution. Student t-test was used, while for data not following normal distribution,
non-parametric test such as Mann-Whitney U and Kruskal Wallis tests were applied.
The results have been evaluated at the 95% confidence interval with p < 0.05. For all

statistical analyses. SPSS 16.0 statistical software was utilized.

Descriptive statistics were used to summarize the demographic variables,

laboratory results.

Frequency tables and figures were constructed for demographic variables;
education level, diagnosis, different comorbidities and adherence with guidelines for

acute and delayed management of CINV.

Normality test were used to determine if a data set is well —modeled by a
normal distribution and to compute how likely it is for a random variable underlying

the data set to be normally distributed.

Chi- square statistics were used to assess any significant differences between
the participants in different groups in relation to age, gender, smoking status, alcohol
status, education level, duration and level of emetogencity, diagnosis and

comorbidities.

Reliability test which was used to assess the consistency of results across items
within a test and assessed the internal consistency reliability for both Functional
Living Index Cancer (FLIC) and Functional Living Index Emesis (FLIE) where
(cronbach’s alpha of > 0.6) is the acceptable value that indicates consistency
reliability.

Mann-Whitney U test, nonparametric test was used to assess differences

between groups without making the assumption that values are normally distributed
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as differences between the adherence and nonadherence with guidelines in relation to
quality of life and patient who recieved education and who not received in relation to

antiemetic drug effect.

The Kruskal-Wallis H test, nonparametric test was used to determine if there
are statistically significant differences in groups in different groups in terms of
diagnosis, comorbidities in relation to CINV, effect of antiemetic drug and quality of
life, severeity of side effects in relation to quality of life, drug interaction and quality
of life.

Spearman test, was used to measure the strength of a relation between
laboratory data and incidence of chemotherapy induced nausea and vomiting, and
maintain correlations between number of drugs and incidence of drug drug

interactions.
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6. RESULTS

6.1 Demographic Variables

A total of 100 patients were observed; their demographic variables can be seen

in Table 6.1.

Table 6.1. Patients Demographics and Clinical Characteristics.

Demographic/clinical characteristic

Patients (n=100)

Age in years. mean + SD (median) 53.9+1.37 (53)
Gender n (%)
Male 48 (%)
Female 52 (%)
Marital Status n (%)
Married 92 (%)
Single, divorced, or separated 8 (%)
Smokers n (%) 24(24)
Chronic drinkers n (%) 8(8)
Comorbid conditions (%) 29%
One comorbidity 18%
Two comorbidities 6%
Multiple comorbidities >3 5%

6.1.1. Age and Antiemetic Therapy Effectivness

There is no significant differences in the antiemetic therapy effectivness and

incidence of nausea neither in acute nor in delayed prevention of nausea between age

groups. There is a significant difference in acute vomiting incidence between age

groups only in first cycle of the chemotherapy as summarized in Table 6.2
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Table 6.2. Impact of Age on Chemotherapy Induced Vomiting

Chemotherapy | Acute 18-24 | 25-34 35-44 45-54 55-64 | 65-75 | P
cycle vomiting | Years | Years Years Years Years | Years | value
n n n n n n
1% cycle no
vomiting
1 1% 6.2% 144% | 23.7% | 18.6% | 36.1% | 0.014*
vomiting
2 0% 33.3% | 66.7% | 0% 0% 0%
vomiting
2" cycle no 1% 7.1% 16.2% | 23.2% | 18.2% | 34.3% | 0.281
vomiting
1 0% 0% 0% 0% 0% 100%
vomiting
Third cycle cannot be computed

6.1.2. Gender and CINV

There is no statistically significanct differences in nausea or vomiting between
male and female patients neither in acute nor in delayed control of nausea and

vomiting during two of the observed chemotherapy cycles in Table 6.3.
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Table 6.3. Impact of Gender on Chemotherapy Induced Nausea and VVomiting

Chemotherapy Acute nausea Male (n) Female (n) P value
cycle
1" no nausea 48% 52% 0.693
2 nausea 100% 0%
3 nausea 0% 100%
2" no nausea 48.5% 51.5% 0.520
6 nausea 0% 100%
3" no nausea 48.5% 51.5%
3 nausea 0 100%
Chemotherapy Delayed nausea Male (n) Female (n) P value
cycle
1 no nausea 51.2% 48.8% 0.342
2 nausea 50% 50%
3 nausea 77.8% 22.2%
4 nausea 40% 60%
5 nausea 18.2% 81.8%
6 nausea 44.4% 55.6%
Severe nausea 50% 50%
2" no nausea 50% 50% 0.464
2 nausea 50% 50%
3 nausea 33.3% 66.7%
4 nausea 33.3% 66.7%
5 nausea 60.7% 39.3%
6 nausea 43.9% 56.2%
Severe nausea 12.5% 87.5%
31 no nausea 47.6% 52.4% 0.696
2 nausea 0% 100%
3 nausea 0% 100%
4 nausea 53.8% 46.2%
5 nausea 45% 55%
6 nausea 47.1% 52.9%
Severe nausea 66.7% 33.3%
Chemotherapy Acute vomiting Male (n) Female (n) P value
cycle
1% no vomiting 0.530
1 vomiting 48.5% 51.5%
2 vomiting 33.3% 66.7%
2" no vomiting 48.5% 51.5% 0.520
1 vomiting 0% 100%

The third cycle cannot be computed.
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Table 6.3. Impact of Gender on Chemotherapy Induced Nausea and Vomiting

(Continiued)

Chemotherapy Delayed vomiting Male (n) Female (n) P value
cycle
1 no vomiting 49.3% 50.7% 0.540
1 vomiting 54.5% 45.5%
3 vomiting 28.6% 71.4%
4 vomiting 0% 100%
5vomiting 100% 0%
6 vomiting 33.3% 66.7%
7 vomiting 50% 50%
2" no vomiting 51.5% 48.5% 0.194
1 vomiting 47.1% 52.9%
2 vomiting 44.4% 55.6%
3 vomiting 20% 80%
4 vomiting 33.3% 66.7%
31 no vomiting 47.6% 52.4% 0.982
1 vomiting 60% 40%
2 vomiting 20% 80%
3 vomiting 66.7% 33.3%

6.1.3. Smoking and Alcohol

There is no statistically significant differences in the incidence of nausea and

vomiting between smoker, non-smoker, alcohol drinker and non alcohol drinker as

shown in Table 6.4.
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Table 6.4. Impact of Smoking and Alcohol on Chemotherapy Induced Nausea and

Vomiting
Chemotherapy Acute nausea Smoker Non smoker P value
cycle (n) (n)
1" no nausea 23.5% 76.5% 0.178
2 nausea 0% 100%
3 nausea 100% 0%
2" no nausea 24.2% 75.8% 0.760
6 nausea 0% 100%
3™ no nausea 24.2% 75.8% 0.760
3 nausea 0% 100%
Chemotherapy Acute vomiting Smoker Non smoker P value
cycle (n) (n)
1% 1 vomiting 23.7% 76.3 0.565
2 vomiting 33.3 66.7
2" no vomiting 24.2% 75.8% 0.760
1 vomiting 0% 100%
Chemotherapy Delayed vomiting Smoker Non smoker P value
cycle (n) (n)
1 no vomiting 24% 76% 0.720
1 vomiting 27.3% 72.7%
3 vomiting 28.6% 71.4%
4 vomiting 0% 100%
5vomiting 0% 100%
6 vomiting 33.3% 66.7%
7 vomiting 0% 100%
2" no vomiting 21.2% 78.8% 0.801
1 vomiting 35.3% 64.7%
2 vomiting 22.2% 77.8%
3 vomiting 40% 60%
4 vomiting 0% 100%
31 no vomiting 26.8% 73.2% 0.512
1 vomiting 0% 100%
2 vomiting 20% 80%
3 vomiting 33.3% 66.7%
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Table 6.4. Impact of Smoking and Alcohol on Chemotherapy Induced Nausea and
Vomiting (Continiued)

Chemotherapy Acute nausea Alcohol No alcohol P value
cycle (n) (n)
1" no nausea 8.2% 91.8% 0.691
2 nausea 0% 100%
3 nausea 0% 100%
2" no nausea 8.1% 91.9% 0.920
6 nausea 0% 100%
3" no nausea 8.1% 91.9% 0.920
3 nausea 0% 100%
Chemotherapy Delayed nausea Alcohol No alcohol P value
cycle (n) (n)
1% no nausea 7% 93% 0.788
2 nausea 12.5% 87.5%
3 nausea 11.1% 88.9%
4nausea 0% 100%
5 nausea 9.1% 90.9%
6 nausea 11.1% 88.9%
Severe nausea 10% 90%
2" no nausea 5% 95% 0.579
2 nausea 0% 100%
3 nausea 33.3% 66.7%
4nausea 0% 100%
5 nausea 10.7% 89.3%
6 nausea 12.5% 87.5%
Severe nausea 0% 100%
3" no nausea 4.8% 95.2% 0.556
2 nausea 100% 0%
3 nausea 0% 100%
4nausea 15.4% 84.6%
5 nausea 0% 100%
6 nausea 11.8% 88.2%
Severe nausea 16.7% 83.3%
Chemotherapy Acute vomiting Alcohol No alcohol P value
cycle (n) (n)
1% 1 vomiting 8.2% 91.8% 0.77
2 vomiting 0% 100%
2" no vomiting 8.1% 91.9% 0.920
1 vomiting 0% 100%
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Table 6.4. Impact of Smoking and Alcohol on Chemotherapy Induced Nausea and
Vomiting (Continiued)

Chemotherapy Delayed vomiting | Alcohol No alcohol P value
cycle (n) (n)
1% no vomiting 8% 92%
1 vomiting 9.1% 90.9%
3 vomiting 14.3% 85.7% 0.680
4 vomiting 0% 100%
5vomiting 0% 100%
6 vomiting 0% 100%
7 vomiting 0% 100%
2" no vomiting 9.1% 90.9% 0.488
1 vomiting 5.9% 94.1%
2 vomiting 11.1% 88.9%
3 vomiting 0% 100%
4 vomiting 0% 100%
3™ no vomiting 8.5% 91.5% 0.866
1 vomiting 0% 100%
2 vomiting 20% 80%
3 vomiting 0% 100%

6.1.4. Educational Level

Sixty-five percent of the study population were poorly educated (9% illiterate,

56% elementary school), while only 4% was highly educated as seen in Figure 6.1.
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Figure 6.1. Education Level of the Study Population
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6.1.5. Education Level and Antiemetic Therapy Effectivness

There are no significant differences in nausea and vomiting or antiemetic drug
effect for both acute and delayed CINV between different educational level groups
(p>0.05).

6.1.6. Education Level and Quality of Life

There are no significant differences in FLIE score between different educational

level groups (p>0.05).
6.2. Diagnosis and Comorbidity
6.2.1. Diagnosis and CINV

The patients received different chemotherapy protocols due to having different

diagnosis. The diagnosis was presented in Figure 6.2.
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Figure 6.2. Patient’s Diagnosis of cancer

Figure 6.2 showed that about 29% of the study population were female with
breast cancer, 38% with gastrointestinal cancers (colon, stomach, small intestine,
esophageal), while lung cancer accounted for 11% of the population, other diagnosis
that involved in the study were gynecological cancer (uterine, ovary) (9%), testicular
cancer (6%), head and neck (2%) and blood cancer (5%).
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6.2.2. Diagnosis and Antiemetic Therapy Effectivness

There are no significant differences in nausea and vomiting or antiemetic drug
effect for both acute and delayed CINV between different diagnosis that observed
(p>0.05).

6.2.3. Diagnosis and Quality of Life

There are no significant differences in FLIE score between different diagnosis
(p>0.05).

6.2.4. Comorbidities

Seventy-one percent of the study population did not have any comorbidities

while multiple comorbidities were seen in 5% of the patients as seen in Table 6.5.

Table 6.5. Impact of Comorbidities on Chemotherapy Induced Nausea and VVomiting

Comorbidities GAGA | GNGA | GAGD GNGD Total P value
No Comorbidity 72.5% 65% 82.1% 66.7% 71% 0.51 (A)
One comorbidity 15% 22,6% 14.3% 19.4% 18% 0.24 (D)
Two comorbidities 6.2% 6.2% 3.6% 6.9% 6%
Multiple comorbidities >3 6.2% 6.2% 0% 6.9% 5%

GAGA: Guideline adherence group for acute control of CINV; GNGA: Guideline nonadherence group for Acute control of
CINV; GAGD: Guideline adherence group for delayed control of CINV; GNGD: Guideline nonadherence group for delayed
control of CINV. A: Acute; D: Delayed.

6.2.5. Comorbidities and Antiemetic Therapy Effectivness

There are no significant differences in incidence of nausea and vomiting or
antiemetic drug effect for both acute and delayed CINV between different
comorbidities (p>0.05).

6.2.6. Comorbidities and Quality of Life

There is no significant differences FLIE score between different comorbidities
that observed (p>0.05).
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6.3. Laboratory Results

Complete blood cell count (WBC, HGB, PLT), kidney function tests (urea,
creatinine, uric acid), electrolyte and liver function tests (ALT, AST, GGT) were
evaluated and the means value occurs within the normal range. The means for some

of laboratory results were shown in Table 6.6.

Table 6.6. Laboratory Tests Means

Laboratory test (Referencerange) Mean value SD
WBC (4-10 x10%/uL) 10.85 + 25.55
HGB (12-17g/dL) 12.34 +1.7
Urea (6-23 mg/dL) 14.1 +54
Creatinine (0-1.2 mg/dL) 0.72 +1.49
Potassium (3.5-5.3 mEg/L) 4.22 +0.479
Creatinine Clearance (Men 97-137 mL/min) 105 (90 -120) +4.79

(Women 88-128 mL/min)

WBC: White blood cell; HGB: Hemoglobin

6.3.1. Impact of Laboratory Results on Antiemetic Therapy Effectivness

There are no differences seen between different laboratory tests results and

antiemetic drug use neither for acute nor for delayed CINV in the three

chemotherapy cycle that observed as seen in Table 6.7.
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Table 6.7. Impact of Laboratory Tests on Antiemetic Therapy Effectivness

Chemotherapy Antiemetic effect Blood test P value
cycle
1% Acute control WBC* 0.74
HGB* 0.18
Urea 0.14
Creatinine 0.41
Potassium 0.15
Creatinine Clearance 0.23
Delayed control WBC 0.82
HGB 0.48
Urea 0.39
Creatinine 0.16
Potassium 0.83
Creatinine Clearance 0.5
2" Acute control WBC 0.14
HGB 0.09
Urea 0.76
Creatinine 0.89
Potassium 0.43
Creatinine Clearance 0.24
Delayed control WBC 0.99
HGB 0.36
Urea 0.6
Creatinine 0.53
Potassium 0.22
Creatinine Clearance 0.77
31 Acute control WBC 0.1
HGB 0.2
Urea 0.1
Creatinine 0.47
Potassium 0.31
Creatinine Clearance 0.97
Delayed control WBC 0.82
HGB 0.90
Urea 0.42
Creatinine 0.39
Potassium 0.37
Creatinine Clearance 0.13

WBC: White blood cell; HGB: Hemoglobin
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6.4. Level of Emetogenicity

Table 6.8 describes the characteristics of patients according to their emetogenic

protocols, where 50 patients received high emetogenic potential chemotherapy while

43 patient received moderate emetogenic and only seven patients received low

emetogenic potential chemotherapy.

Table 6.8. Characteristics of Patients According to their Emetogenic Protocol

Protocol Emetogenic Potential High Emetogenic Moderate Low Emetogenic
Potential Emetogenic Potential
Potential

Patients 50 43 7

Platinum based chemotherapy

Cisplatin >50mg/m* 32

Cisplatin <50mg/m? 4

Oxaloplatin 24

Carboplatin 10

Cyclophosphamide + anthracycline 18

Irinotecan

Paclitaxel

Others 5

Sex
Female 30 18 4
Male 20 25 3

Patients available for 3 cycle follow up

| 50 43
1 50 43
I 49* 43

*QOne Patient lost at the third cycle

6.4.1. Level of Emetogenicity and CINV

The difference between different emetic potential risk groups as seen only

during the second cycle as seen in Table 6.9.
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Table 6.9. Impact of Emetogenic Potential on Antiemetic Therapy Effectiveness

Chemotherapy | Antiemetic Low Moderate High P value
Cycle effect for emetogenic emetogenic | emetogenic
acute CINV risk risk risk
1% CR 7.4% 43.6% 48.9% 0.509
PR 0% 0% 100%
MR 0% 50% 50%
2" cC 7.1% 43.4% 49.5% 0.358
MR 0% 0% 100%
3™ cC 7.1% 42.4% 50.5% 0.488
PR 0% 100% 0%
Chemotherapy | Antiemetic Low Moderate High P value
cycle effect for emetogenic emetogenic | emetogenic
delayed CINV risk risk risk
1" cC 2.4% 57.1% 40.5% 0.249
CR 0% 100% 0%
CP 40% 20% 40%
PR 3.7% 29.6% 66.7%
MR 18.2% 36.4% 45.5%
MIR 12.5% 37.5% 50%
TF 0% 33.3% 66.7%
2" cc 10% 50% 40% 0.045*
CR 0% 0% 100%
CP 50% 0% 50%
PR 4.8% 52.4% 42.9%
MR 3.3% 33.3% 63.3%
MIR 0% 33.3% 66.7%
3" cc 9.5% 47.6% 42.9% 0.540
CR 0% 0% 100%
CP 100% 0% 0%
PR 0% 51.4% 48.6%
MR 6.7% 13.3% 80%
MIR 0% 100% 0%

CC: Complete Control “no emetic episodes, no rescue therapy, and no nausea”, CR: Complete
Response “no emetic episodes, nausea likert scale 2 or less, rescue therapy”, CP: Complete Protection
“no emetic episode, no rescue therapy and no significant nausea likert scale 2 or less”, PR: Partial
Response “nausea with likert scale >2 and no emetic episode”, MR: Major Response “<2 emetic

episode”, MIR: Minor Response “3-5 emetic episode”, TR: Treatment Failure “> 5 emetic episode”.

6.5. Duration of Chemotherapy Cycles and CINV

The length of chemotherapy cycle length differs according to diagnosis, there is
no difference between the chemotherapy cycle length and CINV as shown in Table

6.10.
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Table 6.10. Impact of Chemotherapy Cycle Length on Antiemetic Therapy

Effectiveness

Antiemetic Every 7 day Every 14 days Every 21 days | Every 28 days | P value
effect for chemotherapy chemotherapy | chemotherapy | chemotherapy

ACINV (1 cycle cycle cycle cycle

cycle) (n)

CcC 7.4% 5.3% 81.9% 5.3% 0.574
PR 0% 0% 100% 0%

CR 0% 0% 100% 0%

Antiemetic Every 7 day Every 14 days Every 21 days | Every 28 days | P value
effect for chemotherapy chemotherapy | chemotherapy | chemotherapy

ACINV (2™ cycle cycle cycle cycle

cycle) (n)

CcC 7.1% 5.1% 82.8% 5.1% 0.816
MR 0% 0% 100% 0%

Antiemetic Every 7 day Every 14 days Every 21 days | Every 28 days | P value
effect for chemotherapy chemotherapy | chemotherapy | chemotherapy

ACINV (3™ cycle cycle cycle cycle

cycle) (n)

CcC 7.1% 4% 83.8% 5.1% 0.152
PR 0% 100% 0% 0%

Antiemetic Every 7 day Every 14 days Every 21 days | Every 28 days | P value
effect for chemotherapy chemotherapy | chemotherapy | chemotherapy

delayed cycle cycle cycle cycle

CINV (1™

cycle) (n)

cC 9.5% 4.8% 81% 4.8% 0.174
CR 100% 0% 0% 0%

CP 0% 20% 80% 0%

PR 7.4% 0% 81.5% 11.1%

MR 0% 9.1% 90.9% 0%

MIR 0% 0% 100% 0%

TF 0% 16.7% 83.3% 0%

Antiemetic Every 7 day Every 14 days Every 21 days | Every 28 days | P value
effect for chemotherapy chemotherapy | chemotherapy | chemotherapy

delayed cycle cycle cycle cycle

CINV (2™

cycle) (n)

CcC 5%% 5% 85% 5% 0.404
CR 100% 0% 0% 0%

CP 0% 0% 100% 0%

PR 9.5% 4.8% 81% 4.8%

MR 6.7% 6.7% 80% 6.7%

MIR 0% 0% 100% 0%
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Table 6.10. Impact of Chemotherapy Cycle Length on Antiemetic Therapy
Effectiveness (Continiued)

Antiemetic Every 7 day Every 14 days Every 21 days | Every 28 days | P value
effect for chemotherapy chemotherapy | chemotherapy | chemotherapy

delayed cycle cycle cycle cycle

CINV (3™

cycle) (n)

cC 4.8% 4.8% 83.3% 7.1% 0.592
CR 50% 0% 50% 0%

CcpP 0% 0% 100% 0%

PR 8.1% 8.1% 78.4% 5.4%

MR 6.7% 0% 93.3% 0%

MIR 0% 0% 100% 0%

CC: Complete Control “no emetic episodes, no rescue therapy, and no nausea”, CR: Complete
Response “no emetic episodes, nausea likert scale 2 or less, rescue therapy”, CP: Complete Protection
“no emetic episode, no rescue therapy and no significant nausea likert scale 2 or less”, PR: Partial
Response “nausea with likert scale >2 and no emetic episode”, MR: Major Response “<2 emetic
episode”, MIR: Minor Response “3-5 emetic episode”, TR: Treatment Failure “> 5 emetic episode”.

6.6. Adherence to Guidelines

Adherence to MASCO guidelines was seen more in the treatment protocol of
acute CINV (80%) while it was 28% in the treatment protocol of delayed CINV.

Nonadherence to guidelines due to the inappropriate dose, overprescription,
underprescription and inappropriate selection of the drug were (n) 70%, 55%, 35%,
and 0% in the treatment protocol of acute CINV while its due to inappropriate dose
4%, overprescription 33%, underprescription of drug 25% and inappropriate
selection 65% of the treatment of delayed CINV.

6.6.1. Types of Nonadherence to Guidelines

Different types of nonadherence were detected in the study population in both
acute and delayed CINV antiemetic protocols. The different forms were seen in
Figure 6.3.
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Figure 6.3. Types of Nonadherence to the Guidelines
6.6.2. Adherence to Guidelines and CINV

Adherence to guidelines have higher degree of complete control percentage in
both acute and delayed management of chemotherapy induced nausea and vomiting

as seen in Table 6.11.
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Table 6.11. Impact of Adherence to Guidelines on Antiemetic Therapy Effectiveness

Chemotherapy Antiemetic Nonadherence Adherence with P value
cycle Effect for acute | with guidelines for guidelines for
CINV acute CINV acute CINV
7 cc 70% 100% <0.001*
PR 10% 0%
MR 20% 0%
2" CcC 100% 98.8% 0.800
PR 0% 0%
MR 0% 1.2%
3™ cC 100% 98.8% 0.800
PR 0% 1.2%
Chemotherapy Antiemetic Nonadherence Adherence with P value
cycle Effect for with guidelines for guidelines for
delayed delayed CINV delayed CINV
1% CcC 27.8 78.6% 0.005*
CR 1.4% 0%
CcpP 5.6% 3.6%
PR 36.1% 3.6%
MR 11.1% 10.7%
MIR 9.7% 3.6%
TF 8.3% 0%
2" CcC 22.2% 85.7% <0.001*
CR 1.4% 0%
CP 2.8% 0%
PR 29.2% 0%
MR 37.5% 10.7%
MIR 6.9% 3.6%
3™ CcC 26.4% 82.1% 0.004*
CR 2.8% 0%
CpP 1.4% 0%
PR 47.2% 10.7%
MR 19.4% 3.6%
MIR 2.8% 3.6%
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Table 6.11. Impact of Adherence to Guidelines on Antiemetic Therapy Effectiveness

(Continiued)

Chemotherapy Antiemetic Effect Nonadherence Adherence with P value
cycle for delayed CINV with guidelines for guidelines for
acute CINV acute CINV
1% CcC 91.7% 100% 0.132
PR 2.8% 0%
MR 5.6% 0%
2" cC 22.2% 85.7% <0.001*
CR 1.4% 0%
CP 2.8% 0%
PR 29.2% 0%
MR 37.5% 10.7%
MIR 6.9% 3.6%
3" cc 98.6% 100% 0.720
PR 1.4% 0%

CC: Complete Control “no emetic episodes, no rescue therapy, and no nausea”, CR: Complete Response “no emetic episodes,
nausea likert scale 2 or less, rescue therapy”, CP: Complete Protection “no emetic episode, no rescue therapy and no significant
nausea likert scale 2 or less”, PR: Partial Response “nausea with likert scale >2 and no emetic episode”, MR: Major Response
“<2 emetic episode”, MIR: Minor Response “3-5 emetic episode”, TR: Treatment Failure “> 5 emetic episode”.

6.7. Quality of Life

6.7.1 Reliability Test

The reliability test for the quality of life questionnaires was done and the
Cronbach's alpha was 0.327 and 0.956 for FLIC and FLIE; respectively as shown in
Table 6.12.

6.7.2 Quality of Life and Antiemetic Therapy Effectivness and Side Effects

A significant decrease in FLIE scores was seen after 5 days of chemotherapy as
seen in Table 6.13. The difference in FLIE scores between adherence and
nonadherence groups was seen in Table 6.14. The difference is statistically
significant in the delayed phase, where Adherence to guidelines associated with
higher FLIE score than nonadherence group. Table 6.15 described the relation
between antiemetic effect and quality of life where decreased antiemetic effect has a
low FLIE score. An increase in the intensity of side effects was associated with a

significant decrease in the FLIE score as seen in Table 6.16.
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Table 6.12. Reliability Test for Quality of Life Questionnaires

Questionnaire (n=100) Mean Variance SD Cronbach’s
alpha

FLIC (22-154) 93.82 123.46 +11.1 0.327

FLIE (18-126) 1.77 0.428 +30.7 0.956

FLIC: Functional living index cancer; FLIE: Functional living index emesis

Table 6.13. Patients FLIE Scores Before and After 5 Days of Chemotherapy

FLIE Questionnaire (n=100) Mean Median SD P value
Total score before chemotherapy 124 126 +2.1 <0.001*
Total score 5 days after chemotherapy 102.7 108 +24.6
Nausea domain 47.2 49.5 +15.6
Vomiting domain 55.6 63 +12.6

*p<0.05, Statistically significant at 95%

Table 6.14. Impact of Nonadherence to Guidelines on Functional Living Index

Emesis Score

Prescription pattern for acute FLIE Scores FLIE Scores SD P value
CINV Mean Median

Nonadherence with guidelines 97.4 102 +22.2 0.099
Adherence with guidelines 104.1 109 + 25

Prescription pattern for FLIE Scores FLIE Scores SD P value
delayed CINV Mean Median

Nonadherence with guidelines 97.2 101.5 +25.1 <0.001*
Adherence with guidelines 116.9 126 +15.9

*p<0.05, Statistically significant at 95%
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Table 6.15. Impact of Antiemetic Therapy Effectivness on FLIE Score

Chemotherapy Antiemetic FLIE Score Median
cycles effect Mean

Acute control CINV

1% cC 103 108 +25.18 | 0.770
PR 117 117 1.4
MR 111 112.5 +174

2" cC 103.8 108 +24.7 0.283
MR 80 80 0

3n No statistic

Delayed control CINV

1" CR 107 107 0 <0.001*
CP 104.8 108 +£179
cc 118.2 126 +20.4
PR 97.4 97 +£129
MR 92.2 89 +20.1
MIR 82.8 83 +23.4
TF 61.6 63 +26.7
2" CR 114 114 0 0.26080
CP 63 63 0
cC 105.2 107.5 +20.3
PR 9% 104 +26.9
MR 107 126 +26.8
MIR 104.8 122 +31
3m CR 120 120 +8.4 0.688
cC 104.7 107 +19.9
PR 100.5 107.5 +26.2
MR 106.4 123 +314
MIR 101.6 126 +42

CC: Complete Control “no emetic episodes, no rescue therapy, and no nausea”, CR: Complete Response “no emetic episodes,
nausea likert scale 2 or less, rescue therapy”, CP: Complete Protection “no emetic episode, no rescue therapy and no significant
nausea likert scale 2 or less”, PR: Partial Response “nausea with likert scale >2 and no emetic episode”, MR: Major Response
“<2 emetic episode”, MIR: Minor Response “3-5 emetic episode”, TR: Treatment Failure “> 5 emetic episode”.
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Table 6.16. Impact of Side Effects severity on FLIE Score

Side effect FLIE Score Median SD P value
Mean
Headache
No headache 109 118.5 +22.6 0.04*
Mild headache 97 96.5 +21.8
Moderate headache 98.75 100.5 +28.3
Severe headache 93 87 +25
Breathing difficulties
No breathing difficulties 126 126 +0 0.007*
Mild breathing difficulties 113.9 126 +18.8
Moderate breathing difficulties 101.3 107 +24
Severe breathing difficulties 91 93 +29
Sore throat
No sore throat 104 108 +234 0.043*
Mild sore throat 113.4 126 +20.9
Moderate sore throat 95 93 +20.4
Severe sore throat 69 715 + 39
Vomiting
No vomiting 116.6 126 +15.5 0.025*
Mild vomiting 109.5 115.5 +17.6
Moderate vomiting 99.8 106 +25.5
Severe vomiting 84.2 79.5 +30.7

6.8 Side Effects

Many side effects were recorded by patients, the frequency and severity of side
effects were seen in Table 6.17. The nonadherence with guidelines was associated
with a higher incidence of having diarrhea, headache, nausea, swallowing problems

and dark coloured stool (p< 0.05)
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Table 6.17. Impact of Nonadherence to Guidelines on Side Effects Frequency

Side Effect Nonadherence | Adherence P Non Adherence P
with with value | adherence with value
guidelines for | guidelines with guidelines
acute CINV for acute guidelines for delayed

CINV for delayed CINV
CINV

Joint pain

no 60% 43,8% 0.810 | 47.2% 46.4% 0.577

Mild 5% 23.8% 19.4% 21.4%

Moderate 20% 25% 20.8% 32.1%

Severe 15% 7.5% 12.5% 0%

Back pain

No 60% 55% 0.960 | 59.7% 46.4% 0.286

Mild 15% 20% 19.4% 17.9%

Moderate 15% 18.8% 12.5% 32.1%

Severe 10% 6.2% 8.3% 3.6%

Myalgia

No 55% 53.8% 0.480 | 52.8% 57.1% 0.293

Mild 5% 20% 15.3% 21.4%

Moderate 30% 21.2% 23.6% 21.4%

Severe 10% 5% 8.3% 0%

General

weakness

No 25% 20% 0.365 | 19.4% 25% 0.158

Mild 15% 12.5% 12.5% 14.3%

Moderate 40% 35% 31.9% 46.4%

Severe 20% 32.5% 36.1% 14.3%

Abdominal

pain

No 55% 58.8% 0.885 | 51.4% 75% 0.065

Mild 20% 15% 19.4% 7.1%

Moderate 15% 17.5% 18.1% 14.3%

Severe 10% 8.8% 11.1% 3.6%

Constipation

No 55% 49.4% 0.613 | 50% 51.9% 0.909

Mild 15% 21.5% 19.4% 22.2%

Moderate 25% 15.2% 19.4% 11.1%

Severe 5% 13.9% 11.1% 14.8%

Diarrhea

No 70% 68.8% 0.855 | 63.9% 82.1% 0.044

Mild 15% 18.8.% 19.4% 14.3% *

Moderate 15% 7.5% 11.1% 3.6%

Severe 0% 5% 5.6% 0%
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Table 6.17. Impact of Nonadherence to Guidelines on Side Effects Frequency
(Continiued)

Side Effect Nonadherence | Adherence P Non Adherence P
with with value | adherence | with value
guidelines for | guidelines with guidelines
acute CINV for acute guidelines for delayed

CINV for delayed | CINV
CINV

Headache

No 45% 51.2% 0.783 | 41.7% 71.4% 0.035*

Mild 20% 17.5% 20.8% 10.7%

Moderate 25% 18.8% 25% 7.1%

Severe 10% 12.5% 12.5% 10.7%

Bloating

no 90% 80% 0.396 | 81.9% 82.1% 0.944

mild 5% 6.2% 6.9% 3.6%

moderate 0% 11.3% 6.9% 14.3%

severe 5% 2.5% 4.2% 0%

Nausea

no 40% 45% 0.965 | 34.7% 67.9% 0.002*

mild 25% 21.2% 22.2% 21.4%

moderate 25% 16.3% 23.6% 3.6%

severe 10% 17.5% 19.4% 7.1%

Swallowing

problems

no 75% 67.5% 0.675 | 62.5% 85.7% 0.017*

mild 10% 10% 11.1% 7.1%

moderate 5% 17.5% 18.1% 7.1%

severe 10% 5% 8.3% 0%

Vomiting

no 65% 71.2% 0.905 | 68.1% 75% 0.236

mild 20% 15% 15.3% 17.9%

moderate 15% 8.8% 11.1% 7.1%

severe 0% 5% 5.6% 0%

Dyspepsia

no 55% 52.5% 0.650 | 50% 60.7% 0.085

mild 15% 21.2% 18.1% 25%

moderate 15%% 21.2% 22.2% 14.3%

severe 15% 5% 9.7% 0%

Dark coloured

stools

no 70% 76.2% 0.665 | 68.1% 92.9% 0.013*

mild 10% 8.8% 11.1% 3.6%

moderate 20% 12.5% 18.1% 3.6%

severe 0% 2.5% 2.8% 0%
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Table 6.17. Impact of Nonadherence to Guidelines on Side Effects Frequency
(Continiued)

Side Effect Nonadherence | Adherence P Non Adherence P
with with value | adherence | with value
guidelines for | guidelines for with guidelines for
acute CINV acute CINV guidelines delayed

for delayed | CINV
CINV

Gingival

bleeding

no 80% 80% 0.717 | 80.6% 78.6% 0.846

mild 15% 12.5% 12.5% 14.3%

moderate 5% 3.8% 4.2% 3.6%

severe 0% 3.8% 2.8% 3.6%

Frequent

urination

no 50% 52.5 0.897 | 50% 57.1% 0.763

mild 15% 12.5% 16.7% 3.6%

moderate 25% 18.8% 20.8% 17.9%

severe 10% 16.2% 12.5% 21.4%

Hematuria

no 95% 93.8% 0.568 | 93.1% 96.4% 0.684

mild 5% 2.5% 4.2% 0%

moderate 0% 2.5% 1.4% 3.6%

severe 0% 1.2% 1.4% 0%

Painful

urination

no 65% 76.2% 0.744 | 72.2% 78.6% 0.727

mild 25% 12.5% 16.7 10.7%

moderate 10% 7.5% 8.3% 7.1%

severe 0% 3.8% 2.8% 3.6%

Dark colored

urine

no 60% 75% 0.401 | 66.7% 85.7% 0.166

mild 25% 11.2% 16.7% 7.1%

moderate 10% 10% 12.5% 3.6%

severe 5% 3.8% 4.2% 3.6%

Reduction in

amount of

urine

no 85% 70% 0.484 | 72.2% 75% 0.412

mild 0% 13.8% 9.7% 14.3%

moderate 10% 12.5% 12.5% 10.7%

severe 5% 3.8% 5.6% 0%
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Table 6.17. Impact of Nonadherence to Guidelines on Side Effects Frequency
(Continiued)

Side Effect Nonadherence | Adherence P Non Adherence P
with with value | adherence | with value
guidelines for | guidelines for with guidelines for
acute CINV acute CINV guidelines delayed

for delayed | CINV
CINV

Fatigue

no 40% 35% 0.695 | 38.9% 28.6% 0.452

mild 15% 18.8% 16.7% 21.4%

moderate 30% 26.2% 26.4% 28.6%

severe 15% 20% 18.1% 21.4%

Somnolence

no 45% 43.8% 0.819 | 37.5% 60.7% 0.132

mild 20% 20% 23.6% 10.7%

moderate 25% 22.5% 25% 17.9%

severe 10% 13.8% 13.9% 10.7%

Drowsiness

no 55% 46.2% 0.323 | 47.2% 50% 0.218

mild 20% 17.5% 13.9% 28.6%

moderate 20% 25% 26.4% 17.9%

severe 5% 11.2% 12.5% 3.6%

Amnesia

no 75% 71.2% 0.898 | 70.8% 75% 0.175

mild 15% 18.8% 15.3% 25%

moderate 5% 6.2% 8.3% 0%

severe 5% 3.8% 5.6% 0%

Balance

disorder

no 90% 63.8 0.091 | 63.9% 15.3% 0.232

mild 0% 15% 15.3% 3.6%

moderate 5% 12.5% 12.5% 7.1%

severe 5% 8.8% 8.3% 7.1%

Loss of

appetite

no 55% 52.5 0.654 | 48.6% 64.3% 0.066

mild 20% 17.5% 16.7% 21.4%

moderate 15% 15% 18.1% 7.1%

severe 10% 15% 16.7% 7.1%

Tremor

no 75% 63.8% 0.488 | 62.5% 75% 0.520

mild 15% 15% 16.7% 3.6%

moderate 15% 11.2% 11.1% 14.3%

severe 5% 10% 9.7% 7.1%
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Table 6.17. Impact of Nonadherence to Guidelines on Side Effects Frequency

(Continiued)

Side Effect Nonadherence | Adherence P Non Adherence P
with with value | adherence | with value
guidelines for | guidelines with guidelines
acute CINV for acute guidelines for delayed

CINV for delayed | CINV
CINV

Thirstiness 0.880 0.648

no 70% 61.2% 62.5% 64.3%

mild 5% 15% 12.5% 14.3%

moderate 15% 17.5% 16.7% 17.9%

severe 10% 6.2% 8.3% 3.6%

Depression

no 80% 61.2% 62.5% 71.4% 0.933

mild 5% 16.2% 0.156 | 16.7% 7.1%

moderate 15% 15% 16.7% 10.7%

severe 0% 7.5% 10.7% 10.7%

Photophobia

no 70% 63.8% 68.1% 57.1% 0.755

mild 10% 15% 0.503 | 9.7% 25%

moderate 20% 12.5% 15.3% 10.7%

severe 0% 8.8% 6.9% 7.1%

Stress

no 70% 51.2% 0.123 | 55.6% 53.6% 0.386

mild 10% 18.8% 20.8% 7.1%

moderate 20% 18.8% 15.3% 28.6%

severe 0% 11.2% 8.3% 10.7%

Confusion

no 65% 61.2% 0.912 | 61.1% 64.3% 0.188

mild 10% 21.2% 15.3% 28.6%

moderate 25% 11.2% 16.7% 7.1%

Severee 0% 6.2% 6.9% 0%

Loss of

concentration

no 85% 72,5 0.481 | 73.6% 78.6% 0.479

mild 0% 13.8% 11.1% 10.7%

moderate 15% 11.2% 12.5% 10.7%

severe 0% 2.5% 2.8% 0%

Vulnerability

no 90% 72.2% 0.173 | 75% 77.8% 0.923

mild 5% 20.3% 18.1% 14.8%

moderate 5% 6.3% 6.9% 3.7%

severe 0% 1.3% 0% 3.7%
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Table 6.17. Impact of Nonadherence to Guidelines on Side Effects Frequency
(Continiued)

Side Effect Nonadherence | Adherence P Non Adherence P
with with value | adherence | with value
guidelines for | guidelines for with guidelines for
acute CINV acute CINV guidelines delayed

for delayed | CINV
CINV

Breathing

difficulties

no 80% 65% 0.455 | 68.1% 67.9% 0.830

mild 5% 17.5% 15.3% 14.3%

moderate 10% 13.8% 11.1% 17.9%

severe 5% 3.8% 5.6% 0%

Cough

no 80% 68.8% 0.337 | 72.2% 67.9% 0.783

mild 10% 12.5% 11.1% 14.3%

moderate 5% 11.2% 9.7% 10.7%

severe 5% 7.5% 6.9% 7.1%

Sore throat

no 70% 75% 0.554 | 69.4% 85.7% 0.140

mild 10% 11.2% 12.5% 7.1%

moderate 15% 10% 13.9% 3.6%

severe 5% 3.8% 4.2% 3.6%

Flu

no 90% 73.8% 0.599 | 77.8% 75% 0.748

mild 0% 20% 13.9% 21.4%

moderate 5% 5% 5.6% 3.6%

severe 5% 1.2% 2.8% 0%

Sneezing

no 80% 71.2% 0.338 | 73.6% 71.4% 0.865

mild 20% 25% 22.2% 28.6%

moderate 0% 3.8% 4.2% 0%

severe 0% 0% 0% 0%

Itching

no 95% 84.8% 0.299 | 86.1% 88.9% 0.42

mild 0% 6.3% 6.9% 0%

moderate 5% 5.1% 6.9% 0%

severe 0% 3.8% 0% 11.1%

Dry skin

no 80% 70% 0.216 | 73.6% 67.9% 0.137

mild 15% 13.8% 15.3% 10.7%

moderate 5% 12.5% 11.1% 10.7%

severe 0% 3.8% 0% 10.7%
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Table 6.17. Impact of Nonadherence to Guidelines on Side Effects Frequency

(Continiued)

Side Effect Nonadherence | Adherence P Non Adherence P
with with value | adherence | with value
guidelines for | guidelines with guidelines
acute CINV for acute guidelines for delayed

CINV for delayed | CINV
CINV

Swelling

no 80% 70% 0.321 | 68.1% 82.1% 0.155

Mild 5% 10% 8.3% 10.7%

moderate 15% 11.2% 16.7% 0%

Severe 0% 8.8% 6.9% 7.1%

Red skin rash

No 100% 65% 69.4% 78.6% 0.239

Mild 0% 16.2% 0.006* | 12.5% 14.3%

moderate 0% 11.2% 11.1% 3.6%

Severe 0% 7.5% 6.9% 3.6%

Occular pain

No 95% 85% 0.722 | 86.1% 89.3% 0.899

Mild 0% 11.2% 9.7% 7.1%

moderate 0% 2.5% 2.8% 0%

Severe 5% 1.2% 1.4% 3.6%

Visual

impairment

No 85% 80% 0.416 | 77.8% 89.3% 0.231

Mild 10% 8.8% 9.7% 7.1%

moderate 5% 7.5% 9.7% 0%

Severe 0% 3.8% 2.8% 3.6%

Palpitation

No 85% 82.5% 0.948 | 83.3% 82.1% 0.699

Mild 5% 7.5% 6.9% 7.1%

moderate 5% 6.2% 6.9% 3.6%

Severe 5% 3.8% 2.8% 7.1%

Fever

No 80% 77.5% 0.909 | 76.4% 82.1% 0.306

Mild 0% 7.5% 4.2% 10.7%

moderate 15% 10% 13.9% 3.6%

Severe 5% 5% 5.6% 3.6%

Tinnitus

No 85% 55% 58.3% 67.9% 0.586

Mild 10% 21.2% 0.016* | 20.8% 14.3%

moderate 5% 21.2% 19.4% 14.3%

Severe 0% 2.5% 1.4% 3.6%
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Table 6.17. Impact of Nonadherence to Guidelines on Side Effects Frequency

(Continiued)

Side Effect Nonadherence | Adherence P Non Adherence P
with with value | adherence with value
guidelines for | guidelines with guidelines for
acute CINV for acute guidelines delayed

CINV for delayed | CINV
CINV

Hot flushes

No 100% 72.5% 0.014* | 80.6% 71.4% 0.278

Mild 0% 18.8% 13.9% 17.9%

moderate 0% 8.8% 5.6% 10.7%

severe 0% 0% 0% 0%

Pallor

No 95% 87.5% 0.278 | 88.9% 89.3% 0.516

Mild 5% 7.5% 5.6% 10.7%

moderate 0% 3.8% 4.2% 0%

severe 0% 1.2% 1.4% 0%

Nose bleed

no 100% 93.8% 0.276 | 93.1% 100% 0.174

mild 0% 2.5% 2.8% 0%

moderate 0% 3.8% 4.2% 0%

severe 0% 0% 0% 0%

6.9. Drug-Drug Interaction

6.9.1 Drug-Drug Interactions Frequency

The frequency of drug interaction was showen according to its significance in

Figure 6.4. Sixty-one percent of the population has drug interactions categorized as

55%, 5%, 1% for significant, minor and serious respectively as seen in Figure 6.4.
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Figure 6.4. Drug Interactions Frequency (n=100)

6.9.2. Nonadherence to Guidelines and Drug and Drug Interactions

There are no differences in term of drug interactions between groups of

adherence and nonadherence to guidelines (p>0.05).
6.9.3. Quality of Life and Drug Interactions

There are no significant differences in FLIE scores between different drug

interactions categories (p>0.05).
6.9.4. Drug Interaction Types

In a total of 61% drug interaction were reported of those 55% was considered as
significant occured mostly between aprepitant and dexamethasone, dexamethasone
and paclitaxel, dexamethasone and doxorubicin ,1% serious occurred between
dexamethasone + irinotecan and 5% minor like dexamethasone and docetaxel. Figure
6.5, 6.6 describes the significant and minor drug interactions that were seen in the

study population.
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Figure 6.6. Minor Drug Interactions

The relation between the number of medications and the drug drug interaction is

seen in Table 6.18. It can be seen that drug interaction incidence increased with

increase number of medications.
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Table 6.18. Drug Interaction and the Number of Medications

Drug Interaction Number of medication Median SD P value
Mean

Minor interaction 6 7 +2 <0.001*

Significant interaction 7.2 8 +0.97

Serious interaction 5 5 +0

No interaction 4.2 4 +0.48

*p<0.05. Statistically significant at 95%

6.10 Patient Education

Six percent of patients do not receive any information about their medications
neither from the health care providers in the hospital nor from the pharmacist who

dispense the medication in pharmacy.
6.10.1 Patient Education and Antiemetic Therapy Effectivness

Patients who received adequate patient education from the health care providers
(physician or nurse) have more complete control to nausea and vomiting. The
difference was significant during the three chemotherapy cycles as seen in Table
6.19.

Table 6.19. Impact of Patient Education on t Antiemetic Therapy Effectivness

Chemotherap | Education Antiemetic drug effect for delayed CINV P value
y cycle
1 CR | CP CcC PR MR | MIR | TF
Patient 1 5 42 27 11 |8 0 <0.001*
education
No patient | 0 0 0 0 0 0 6
education
2" Patient 1 2 40 21 25 |5 0 0.004*
education
No patient | 0 0 0 0 5 1 0
education
3" Patient 2 1 42 35 12 |2 0 0.002*
education
No patient | 0 0 0 2 3 1 0
education

CR: complete response; CP: Complete protection; CC: Complete Control; PR: partial response; MR:
major response; MIR: minor response; TF: treatment failure
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7. DISCUSSION and CONCLUSION

Lately, many new antiemetic drugs which prevent 70-80% of chemotherapy-
induced vomiting have been discovered. The control of nausea is still insufficient and
elicits the serious drawback of distrust in cancer patients worldwide. Control of
CINV depends on many factors which must be standardised to obtain optimal results.
The utilisation process should be closely monitored from the antiemetic prescription
until its administration. Irrational uses of medication should be eradicated before
introducing more expensive and unnecessary medication to hospital formulas.
Rational drug use involves the administration of the correct drug to the right
patient at the right doses and times. The decline of drug effectiveness is an inevitable
result of irrational drug use. Pharmaceutical care plan must be developed to ensure
rational use of antiemetic therapy and optimization of palliative care. In order to
develop this plan the pharmaceutical needs for these population must be identifed
and clarifed. In this study we observed the prescreption process of antiemetic drugs,

side effect, drug drug interactions, quality of life to determine these needs.

According to the study results, guidelines adherence was observed more with
acute than with delayed treatment of CINV, 80% and 28%; respectively. While
adherence with guidelines were associated with 100% and 78.6% complete control,
the complete control was achieved only in 70% and 27.8% in nonadherence of acute
and delayed CINV; respectively. The significance was ceased in the second and the
third cycle for acute phase while it continued in the second and the third cycle of the
delayed phase (p< 0.001 and p=0.004 respectively). Side effects like headache and
swallowing problems, diarrhea and dark coloured stool were significantly seen in
guidelines nonadherence group with delayed CINV management, while hot flushes,
tinnitus and red coloured skin were more significantly seen in adherence group for
acute CINV management. Significant differences in quality of life scores were
noticed between the groups of adherence with guidelines associated with higher
quality of life scores. Drug - drug interactions were detected in 61% of the
prescriptions, distributed as 1%, 55%, 5% for serious, significant and minor drug

interactions respectively. The major source of significant interactions was the
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interactions between the supportive therapy itself and also between supportive
therapy and chemotherapy agents.

Demographic variables for the patients were assessed and the effect of these
variables on the efficacy of antiemetic medications that prescribed to the patients
were also evaluated. The difference is significant only in young age group where
vomiting is seen more at the group of <55 years old. This result was expected as the
incidence of nausea and vomiting is the highest at this age group in many clinical
trials (Pollera and Giannareli, 1989; Pater et al., 1994; Schnell, 2003; Bajetta et
al.,2009; Sekine et al., 2013). Although this difference is appeared significantly in
the first cycle, it disappears within time so age differences did not affect the drug
efficacy in the following cycles. Although female patients has a higher incidence for
nausea and vomiting in many studies (Schnell, 2003), there is no significant
differences was seen between male and female on the efficacy of antiemetic drug in

our study.

Most patients have previous history of smoking and alcohol consumptions but
patients denied that they continue smoking and alcohol consumption during the
treatment and this may explain the absence of significant difference in CINV
between smokers, alcoholic and nonsmoker, nonalcoholic. Studies that were done to
evaluate the effect of alcohol and smoking on the emesis showed that in patients who
consume >10 alcohol unit/week and smoke, have lower incidence of CINV (Bajetta
et al.,2009).

Marital status did not display any differences in patients’ tendency to develop
CINV and this result is compatible with the results from other studies (de Boer-
Dennert., 1997)

Although educational levels show some differences in antiemetic effect, these
differences were not significant. Educational level may have some correlation to
anticipatory nausea and vomiting more than for acute or delayed CIN (Ruzsa et
al.,2013).

Although patient population include different cancer types, these types did not
affect the incidence of chemotherapy induced nausea and vomiting. Studies that were
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done to determine the incidence of chemotherapy induced nausea and vomiting did
not found any direct association with cancer type but it correlate with the advanced
stage of cancer. The high incidence of CINV due to Malignant Bowel Obstruction
(MBO) of the gastrointestinal tract which is a common complication of advanced
cancer, especially in patients with bowel or gynecological cancer. These
include colorectal cancer, ovarian cancer, breast cancer and melanoma (Ripamonti et
al., 2008). Three percent of all advanced cancers lead to malignant bowel obstruction
and 25 to 50 percent of patients with ovarian cancer experience at least one episode
of malignant bowel obstruction (Glare et al., 2011). The mechanisms of action that
may lead to nausea in MBO include mechanical compression of the gut, motility
disorders, gastrointestinal secretion accumulation, decreased gastrointestinal
absorption and inflammation. Unfortunately, information about the Cancer stage is
deficient, such information is not presented in most of the patient profiles, therefore
it is difficult to make any comment on this observation.

In our study, certain comorbidity was seen in patient’s population (29%).
Diabetes mellitus, congestive heart failure, hypertension were the most seen
comorbidity. Although reflux was seen in some patients, but the severity of reflux is
very mild. There are no significant differences in CINV in the presence or absence of
comorbidity. Studies that have been done in oncology patients showed that
comorbidities will increase the number of medications received and combined with a
potential decline in liver and renal functions resulting in increased drug drug
interactions and side effects (Jorgensen et al.,2001; Jakobsen and Herrstedt, 2009).
There are no correlations between comorbidities and incidence of drug drug
interactions and side effects seen in our study.

Laboratory tests are used as a routine test to exclude other causes for nausea and
vomiting and determines its consequences. Complete blood count required to exclude
leukocytosis in an inflammatory process, microcytic anemia from a mucosal process
and electrolyte to assess consequences of nausea and vomiting (e.g. acidosis.
Alkalosis, azotemia, hypokalemia), ALT, AST, Gama Glutamyl Transferase GTT,
urea, creatinine, uric acid and creatinine clearance to exclude any hepatic or renal

causes of nausea and vomiting (Scorza et al., 2007).
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In our study all the laboratory test results were normal and indicated the absence
of any extra causes of nausea and vomiting in the population and the correlation tests
prohibit any correlation between laboratory test results and nausea and vomiting.
According to these results any nausea and vomiting recorded will be due to

chemotherapy effect.

The study population includes patients who receive high, moderate and mild
emetogenic chemotherapy protocol. The level of emetogencity was determined using
MASCC guidelines as seen in (Appendix 9). The emetogenic level is determined by
identifying the most emetogenic agent in the combination and then assessing the
relative contribution of the other agents (Basch et al., 2011; Roila et al., 2010).
Cisplatin and cyclophosphamide + doxorubicin combination were the most
frequently seen high emetogenic protocol in our study. After treatments were given
the differences between these different protocol disappears and the level of

emetogencity play no role in determination of antiemetic efficacy.

Four different duration of chemotherapy cycle were seen in this study 7, 14, 21
and 28 days. There is no difference in the incidence of CINV and the efficacy of
antiemetic drug between the different chemotherapy cycle lengths. The studies
confirm that multiday regimens were seen to be more challenging than single day
regimens as patients are at risk for acute CINV each day of chemotherapy (Affronti
et al.,, 2014) but the differences in the duration of chemotherapy cycle were not

involved in any study.

A significant nonadherence to the guidelines was detected in both acute and
delayed CINV protocols. The deviation has different forms such as inappropriate
dose, inappropriate selection, overprescription or underprescription of antiemetic

drug.

Inappropriate dose was the main cause for nonadherence in the acute phase of
CINV where dexamethasone was given as 16 mg i.v. prior to chemotherapy for all
the patients regardless to the addition of aprepitant or 5HT3 antagonists for high
emetogenicity risk patients. According to MASCC guidelines the dose of

dexamethasone differs according to the emetogenicity potential where the dose of 20,
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12, 8, 4-8 mg for high, high with aprepitant, moderate, low emetogenic risk and
respectively for acute prevention of CINV (MASCC 2014). The 16 mg dose was not
tested in any of the largest randomized trials that attempted to measure the most
effective dose of dexamethasone while other doses of 20, 12, 8 mg were frequently
tried. The Italian Group examined the most effective dose of dexamethasone given
concomitantly with 8 mg ondansetron (n=531) in patients receiving HEC (cisplatin
>50 mg/m?). The result showed a complete protection achieved in 83% and 71% for
vomiting and nausea respectively in patients receiving 20 mg dexamethasone (the
highest dose) compared with the other doses (Italian Group, 1998). The concomitant
use of aprepitant with dexamethasone resulted in significant increase in the blood
concentration of the latter, AUCy.p4 increased 2.2 fold (p<0.01), this interaction is
mediated through the aprepitant moderate inhibitory effect for P4503A4 (McCrea et
al., 2003). Depending on these pharmacokinetic interaction, the dose of
dexamethasone was decreased from 20 mg to 12 mg when combined with aprepitant
for the prevention of acute CINV in all the clinical trials (Hesketh, 2003; Poli-Bigelli
et al., 2003; Warr et al., 2005). An inappropriate dose is caused for 4% of GNGD, in
the study patients received 8 mg dexamethasone twice daily for three to four days for
the prevention of delayed CINV regardless of aprepitant used in the second and third
day. The dose of dexamethasone must be decreased from 8 mg twice daily to 8 mg
once daily, for the second and third day when administered concomitantly with
aprepitant (Hesketh, 2003; Poli-Bigelli et al., 2003; Warr et al., 2005).

In appropriate selection; this form of deviation was more pronounced with the
antiemetic protocol for delayed nausea and vomiting. Mainly all the patients received
5HT; receptor antagonists ‘granisetron’ regardless to the emetogenicity level of
chemotherapy. Although some benefit has been seen when 5HT3 antagonists used as
monotherapy, the benefit has not been as great as that seen with glucocorticoids
(Olver et al., 1996; Navari et al., 1995; Goedhals et al., 1998; Geling and Eichler,
2005). The use of 5HT3 receptor antagonist as a sole maneuver to prevent delayed
emesis in patients receiving cisplatin is not recommended. Even if 5HT3 receptor
antagonists have to be used, the second generation 5HT3; receptor antagonist
palonosetron seem to be superior to other 5SHT3 receptor antagonists for the treatment
of delayed emesis due to cisplatin-based chemotherapy. Palonosetron 0.25 mg was
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superior to ondansetron for control of delayed and overall emesis in patients
receiving concomitant dexamethasone (Aapro et al., 2006; Saito et al., 2009).

In this study over prescription for granisetron was noticed mostly in patient
receiving low emetogenic chemotherapy. A combination therapy of dexamethasone
and granisetron was given, while guidelines recommend use of single agent to
control acute CINV. The over prescription of antiemetic in patients receiving LEC
was noticed in many studies. In a survey conducted at a cancer center in Singapore to
assess the prescription pattern of antiemetic drugs, the prescriptions of twenty-seven
oncologists were assessed. Over prescription of antiemetic for patients receiving
LEC were confirmed (Chan et al.,2008).

Under prescription of palonosetron and dexamethasone was also noticed in both
GNGA, GNGD; respectively. MASCC guidelines recommended palonosetron —
dexamethasone combination for CINV prevention in patients receiving MEC.
MASCC recommendations depend on evidence that second generation 5HT;
palonosetron was more effective than first generations drugs for acute CINV
prevention in patients receiving MEC (Gralla, 2003; Eisenberg et al., 2003; Likun et
al., 2011). Under prescription of dexamethasone is characterized in GNGD. The lack
of dexamethasone use in day two and three of post chemotherapy was the most
frequent type of nonadherence to antiemetic guidelines in a study that observed sixty
one patients with colorectal cancer receiving MEC (Fujii et al., 2013). The same
result was confirmed in a study conducted by King Saud University in Saudi Arabia.
Antiemetic prescriptions for one hundred and fifty five patients were assessed and
the results showed that granisetron was used in twice the recommended doses in
87.7%, granisetron and metoclopromide overuse was 16%, 62.6% respectively,
underuse of dexamethasone was 27% and corticosteroids were duplicated in 7.7%,
for the prechemotherapy treatment for nausea and vomiting while overuse of
granisetron and metaclopromide 81.9% and 34.2% respectively and underuse of

dexamethasone 66.5% for post chemotherapy medications (Almazrou, 2012).

In this study, adherence with the guideline was seen more in acute than in the
delayed prevention of CINV (80% vs 28% respectively). In this study, health care

professionals were more concerned with the acute prevention. There are significant
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differences between both GAG and GNG. A complete control was achieved in
100%, 70% for GAGA, GNGA; respectively and in 78.6%, 27.8% for GAGD,
GNGD; respectively (complete control; no vomiting episodes, no breakthrough
therapy and no nausea). While these significant differences disappeared in the second
and the third chemotherapy cycles of the acute prevention, these differences persisted
for the second and third cycles for the delayed control of CINV. This result was
expected as the international guidelines are standard guidelines that depend on strong

evidence based on very robust clinical trials.

Many studies evaluate the effect of guideline adherence on the emetic control. A
large European observational study (n=1000) showed that patients receiving
guideline-consistent antiemetic prophylaxis had significantly better CINV control
than those who did not receive guideline-consistent treatment (CR rates 60% vs 51%.
respectively; p = 0.008) (Aapro et al., 2012). Gilmore et al, studied the impact of
consistency with guidelines in US oncology practices (n= 1295), the cohort study
was multicentered. The result showed that the incidence of CINV in guideline
consistent cohort group (GCCP) was significantly lower than in guideline
inconsistent cohort group (GICP) p<0.001(Gilmore et al., 2014). Although our study
has a small sample size in comparison with the Aapro and Glimore studies, it
confirmed the necessity to follow guidelines. In our study significant differences in
prevalence of headache, diarrhea, swallowing problem and dark colored stool
between GAGD and GNGD were seen with the later associated with higher
prevalence. These side effects were the main side effects of 5SHT3 antagonist and the
over prescription of 5HTj3 in the prevention of delayed CINV may explain its high
prevalence in GNGD (Goodin and Cunningham, 2002).

Functional Living Index Cancer (FLIC) is a questionnaire that has been used to
measure the quality of life in oncology patients. This questionnaire was validated in
Turkey. The 22 items questionnaire of theTurkish version was administered to 110
cancer patients who had been receiving chemotherapy. The Cronbach alpha
reliability for the total scale was 0.88 (Bektas and Akdemir, 2008). Depending on
this data, the questionnaire was administered to the 100 patients in our study but the

Cronbach’s alpha was 0.327, this means the reliability of the test is very low and data
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extracted from this questionnaire cannot be used as a reference for quality of life
assessment for those patients. A decreased reliability of this questionnaire may be
due to miss understanding of longquestions as 65% of the study population were
graduated from elementary school or illiterate, which makes it difficult to
understand, therefore revalidation of FLIC items in this population must be
considered.

The Turkish version of Functional Living Index Emesis (FLIE) were used to
evaluate the effect of CINV on the patient’s quality of life; the questionnaire contains
18 specific short items which make it easy to be administered (Aksu et al., 2013).
The reliability test was done; Cronbach’s alpha was 0.956 which means the quality

of life information extracted from this questionnaire were highly reliance.

A decrease in mean FLIE score was observed (124 to 102.7), and it indicated
that nausea and to a lesser extent vomiting (47.2, 55.6) substantively influenced
patient ability to complete household tasks, enjoy meals, spend time with family and
friend and maintain daily function and recreation. Although there are no significant
differences in FLIE scores between nonadherence and adherence groups for acute
CINV, significanct difference in FLIE score with p value <0.001 were noticed for
delayed CINV. The FLIE score is lower for patients received antiemetic therapy
nonadherent with guidelines. This result might indicate that nonadherence with
guidelines associated with high incidence of nausea which affects the patient’s
quality of life. ANOVA test also supported the hypothesis that a good control of
nausea and vomiting significantly contributes to increased FLIE score where
complete control for delayed chemotherapy induced nausea and vomiting associated
with higher scores. The effect of adherence with guidelines on patient’s quality of
life was not studied before, but these effects may be directly related to the fact that
adherence with guidelines is associated with less nausea and vomiting. An evaluation
of the relationship between nausea and vomiting and patient’s quality of life has
started when Meyerowitz et al studied the quality of life for 50 women receiving
adjuvant chemotherapy for stage Il breast cancer. In Meyerowitz’s study 88%, 28%
of these women develop nausea and vomiting respectively and both nausea and

vomiting have a major disruptive influence on the patient quality of life (Meyerowitz
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et al., 1979). This study assessed only physical domains of quality of life, other
studies used FLIE to assess the patient quality of life on multiple dimensions
(physical, psychological and social function) and the decline in FLIE scores
indicated that patients experienced acute decline in their quality of life during the
immediate treatment period (Lindley and Hirsch, 1992 ; Bloechl-Daum B et al.,
2006; Ballatori et al., 2007; Cohen et al., 2007; Fernandez-Ortega et al., 2012). The
effect of adherence with guidelines on patient’s quality of life not studied before in

the literature or in Turkey.

Some side effects such as headache, breathing difficulties and sore throat, their
severity were associated with decline in FLIE scores. These side effect can be related
to the use of 5HT3 receptor antagonists such as granisetron or it can be direct side
effect of chemotherapy.

There are significant differences in the incidence of some side effects between
adherence and nonadherence groups, where tinnitis, hot flushes and red skin rashes
were seen more with adherence with acute CINV management guidelines. Precise
explanation can not be done and direct correlation with the chemotherapy that used
or the antiemetic drug can’t be created, However, it is assumed that adherent group
contains a patient having vincristine, which may be accounted for increase incidence
of tinnitis. Significant differences have also seen in the incidence of other side effects
like headache, diarrhea, nausea, swallowing problems, dark colored stools, therefore
it is difficult to emphasize the exact correlation with chemotherapy or antiemetic
drugs.

Anticancer agents have narrow therapeutic index and inherent toxicity which
makes drug interactions very important and critical issue for oncology patients. Drug
interactions can alter drug’s efficacy or toxicity by causing small changes in the

pharmacokinetics or pharmacodynamic of a chemotherapy agent.

A drug interaction is defined as the pharmacological or clinical response to the
administration or co-exposure of a drug with another substance that modifies the
patient's response to the drug. It is reported that 20-30% of all adverse reactions to

drugs are caused by interactions between drugs (Kuhlmann and Miick, 2001).
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Drug interactions that identified in our study include interactions between
chemotherapy- chemotherapy, chemotherapy—supportive therapy and chronic therapy

for comorbidities-supportive therapy.

Fifty-five of the study population have significant drug interactions in which
monitoring by health care provider is likely required. Serious drug interactions
defined as “require regular monitoring by healthcare provider or alternate medication
may be needed” is seen very rarely in 1% of the patients, the remaining drug
interactions were minor drug interactions which is considered as nonsignificant and
require no intervention. Many articles describe the incidence of drug-drug
interactions (DDIs) in oncology population, some of these studies used electronic
methods to screen for potential DDIs others carried out in a single institution like our
study, the frequency of the potential drug interactions in these trials range between

12-81% which is consistent with our study.

A Norwegian study found that severee drug interaction may be the leading cause
of 4% of cancer related death in hospitalized patients (Buajordet et al., 2001). In our

study we could not approve the relation between drug interactions and mortality rate.

A significant correlation was seen between number of medication that patients
received and the incidence of drug-drug interactions which is consistent with
previous studies (Geppert et al., 2003; Herr et al., 1992; Beers et al.,1990;
Riechelmann et al., 2007) .

Pharmacokinetic studies showed that the plasma concentration of
dexamethasone therapeutic dose that used for CINV prevention is increased when
drug is coadministered with aprepitant. The increase was approximately two fold and
most likely involves the inhibition of CYP3A4 by aprepitant. The dose of
dexamethasone should be adjusted when it is given with aprepitant (McCrea et al.,
2003; Takahashi et al., 2011); the dose must be reduced from 20 mg to 12 mg on
dayl and from 8 mg twice daily to 8 mg daily on day 2 and 3 (Hesketh et al., 2003;
de Wit, 2003; Warr et al.,, 2005). The dose reduction is only required when
dexamethasone used as antiemetics not as antitumor component of chemotherapy

regimen. In setting of our study the medical team use 16 mg dose which was not
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studied in clinical trials so the effect of dexamethasone in this dose is still
questionable and require further studies.

Etoposide is a chemotherapeutic agent that is metabolized by CYP3A4;
significant interaction with aprepitant is suspected (CYP3A4 inhibitors), but clinical
trials failed to approve such clinically significant interaction and chemotherapy doses
were not adjusted in phase 11l trials. However, caution is still urged when using any
chemotherapeutic agent that is metabolized by CYP3A4 (Aapro and Walko, 2010).
In setting of our study, there is no changes in the dose that has been noticed.

Although theoretically, inducers of CYP450 2C8 and/or 3A4 may decrease the
plasma concentrations of paclitaxel, which is metabolized by these isoenzymes when
given concomitantly, clinically no changes are recommended by clinical trials
(Spencer and Faulds, 1994). Monitoring for the evidence of reduced therapeutic
response to paclitaxel during coadministration with dexamethasone must be taken in
consideration (http://www.abraxane.com/wpcontent/uploads/Abraxane_Prescribing
Information.pdf., Access date: 20/3/2016).

Caution and monitoring were urged when doxorubicin is coadministrated with
CYP450 3A4 inducers such as dexamethasone; potentially a reduced efficacy of
doxorubicin is suspected although it is not clinically applicable(Lee and Lee M,
1999). In our study, there is no changes in paclitaxel or doxorubicin doses that was

been noticed.

Leucovorin and fluorouracil combination is used in the treatment of metastatic
colon cancer, when 5-FU is coadministered with leucovorin, lower doses of 5-FU
may be required and close monitoring for 5-FU toxicity such as neutropenia,
thrombocytopenia, stomatitis, gastrointestinal hemorrhage, severe diarrhea, vomiting,
cutaneous reactions and neuropathy are essential. The concomitant use of 5-FU with
leucovorin increases both pharmacological and toxic effect of the former. Although
in a study of elderly patient’s receiving weekly leucovorin and 5-FU reported a
higher incidence of death due to severe enterocolitis, diarrhea and dehydration, other

studies concluded that 5-FU plus LV at a price of a higher toxicity is more active
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than 5-FU alone without improving survival and progression-free survival (Nobile et
al.,1992) .

We noticed the presence of diarrhea as a side effect in patients receiving
combination of leucovorin and fluorouracil but we could not correlate it to drug

interactions and there are no interventions were done specially for these patients.

If chronic dexamethasone therapy were given to the patients, the therapeutic and
toxic effects of irinotecan is decreased by increasing irinotecan clearance via
multiple mechanisms, therefore increase irinotecan dose may be required(serious
interaction) (Friedman et al., 1999). If dexamethasone was used as antiemetic
therapy, the effect on irinotecan metabolism and clearance is unknown and no
clinical intervention seems to be necessary (Friedman et al., 1999). The patients who
received dexamethasone in our study take dexamethasone as antiemetic therapy and

no intervention is seemed to be necessary, however regular monitoring is required.

During the observation and follow up periods 6% of patient were completely not
responded (failure) to antiemetic therapy which is given to control delayed nausea
and vomiting after the first chemotherapy cycle. To understand the reasons behind
this failure, the dose and duration of t antiemetic therapy as well as adherence of the

patients were assessed.

Surprisingly, patients unresponded to antiemetic drugs therapy denied receiving
any information about antiemetic treatment neither by the medical team nor from the
pharmacist who dispense the medication. There was a case who admitted to the
hospital after two days of the first chemotherapy cycle, the patient received high
emetogenic chemotherapy and physician wrote suitable antiemetic drugs but
unfortunately, according to the patient, no information was given to him related to
the indication, dosing and necessity of drugs. Patient did not receive antiemetic
medication for the following days and verbally expressed as “I didn’t know why or
which time | will take this medication so | decided not to take medication until
contacting with my physician after two weeks”. The significant differences in
antiemetic response between educated and non-educated patients continue to the next

two cycle where a complete control is never reached in patients not received
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education during second and third cycle. From these observations we understand the
importance of patient education to maintain complete control for CINV and this
conclusion is not surprising and its approved by many studies. Educated patient can
detect omitted premedication, wrong infusion intervals, leaking infusion and
incorrect doses (Fernsler & Cannon, 1991; Schwappach and Wernli, 2010; Shah et
al., 2006).

The patient must receive information related to acute therapy issues such as
adverse effects and dosing regimen, administration issues for example drug taking
with or without food, whether or not capsule can take apart or dissolved its content or
tablet can or cannot be crushed, missing dose and extra dose. Patients may also need

education on proper handling and storage of medication.

Patient education is a multidisciplinary process that requires collaboration
between medical team to ensure the accessibility of sufficient .

Clinical pharmacists’ involvement in patient education programs bridge the gaps
between patients and physicians (Francis & Abraham, 2014; Sessions et al., 2010).
Clinical pharmacist contributes to outcomes of pharmacotherapy by educating and
counseling patients and motivate them to adhere to therapeutic regimen and
monitoring plan (Yamada and Nabeshima, 2015). In some countries like United
States, South Korea and Japan, the role of clinical pharmacist in patient education is
expanded and pharmacist - managed clinic for cancer chemotherapy, palliative care,
asthma, anticoagulation were emerged (Pauley et al., 1995; Reinders and Steinke,
1979; Morreale, 1995; Yamada and Nabeshima, 2015; Choe et al., 2002). In a cross—
sectional survey, patients are intrigued with visiting a pharmacist during
chemotherapy treatment and may be inclined to pay for a pharmacy counseling
(McKee et al, 2011). The beneficial effect of oncology pharmacist were proved in a
retrospective study by clinical and cost saving interventions and feedbacks from
patients (Ruder et al., 2011). The effectiveness of oral chemotherapy management
clinic which provides comprehensive medication therapy management services
including education on various oral chemotherapy agents, concurrent medications
and symptom management. An insurance assistance was assessed in a retrospective

observational cohort which indicated that this clinic is effective in delivering early
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interventions, resulting in decreased rates of adverse effects, nonadherence, drug

interactions and medication errors over time (Wong et al., 2014).

The impact of implementation of a pharmacist-led oral chemotherapy-
monitoring program was evaluated through cohort study where patients evaluated for
number of interventions, adherence to laboratory parameter monitoring and overall
time on each therapy and the author concluded that oral chemotherapy treatment
outcomes can be maximized with the addition of a formalized monitoring program
directed by an oncology pharmacist (Patel et al., 2015). Similar study showed a

positive impact on chronic myelogenous leukemia (Lam and Cheung, 2015).

A study evaluated the outcome differences between pharmacist and physician
driven management of CINV in adult hospitalized cancer patients and showed that
there is no difference between the two groups in the primary outcome. However,
there was a difference in adherence to the institution CINV guidelines (Elshaboury &
Green, 2011). The effects of pharmaceutical care by reviewing the antiemetic
protocol and giving recommendations to patients were analyzed through a 4-month
longitudinal prospective intervention study. The study concluded that the
pharmaceutical intervention by the pharmacists reduces the incidence of delayed

CINV and improve medication adherence (Caracuel et al., 2014).

Our research is observational designed to describe real world in the hospital and
investigate the reasons of inappropriate response to antiemetic drugs, without any
interventions to change these realities which makes the internal validity of this
research high. However, external validity which measures the degree to which the
conclusion in our study would hold for other hospitals in other places in Turkey and
at another time is low, as the research was done in a single center. Another drawback
of our study is the patient’s self reporting to incidence of nausea and vomiting, since
it is a practical method for outpatient setting which leads to increased risk of

subjectivity and recall bias.

This study aimed to assess the pharmaceutical care needs for oncology patients
with CINV and highlighted factors that lead to inappropriate response to antiemetic

therapy. Several questions arise from the study which could be addressed in future
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studies. Based on these finding, recommendation for future studies is explained as
the followings.

Pharmacoeconomic study is required to determine the impact of inappropriate
response to antiemetic therapy on the total health cost, cost of extra antiemetic
therapy, cost for the treatment of adverse effects of over or under prescription of
antiemetics, cost of health care providers, etc. Interventional studies are required to
determine the impact of clinical pharmacist interventions in improvement and
management of CINV and optimize pharmaceutical care services. Cost effectiveness
study of clinical pharmacist’s interventions in the oncology patients direct care is
another area to be studied. Studies to discuss the role of clinical oncology pharmacist

in the patient counsling must have attention in the future studies.

As a conclusion, in this study a high percentage of non adherence with
guidelines for prevention of CINV, especially in acute phase was noticed. A
decrease in the efficacy and increase in side effects with these nonadherences was
observed. High percentage of significant interaction was seen. Insufficient patient

counseling which resulted in treatment failure was observed.

This study demonstrates that, the pharmaceutical care needs for the management
of CINV in oncology patients includes ensuring adherence to international guidelines
for antiemetic drugs, enhancing rational antiemetic use, appropriate antiemetic
selection according to chemotherapy level of emetogenicity, appropriate dose,
duration and frequency. Monitoring of side effects and optimization of palliative care
are another area that must taken in consideration while developing any
pharmaceutical care plan. The incidence of Drug — drug interactions are
steadily increasing in oncology population and the probability of interactions
increases with the number of drugs taken. These interactions can occur between
chemotherapy and antiemetic or antiemetic therapy and chronic medications used to
treat comorbidities and may lead to serious adverse effects or reduce the therapeutic
effect of some compounds. A special care is required for identification of these
interactions and determination of the necessary interventions as appropriate time for

the administration of antiemetic drugs, avoid administration of other drug, etc.
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Another area which requires special pharmaceutical care is patient education.
The patients and families have the rights to be informed about diseases, drugs and its
related issues. Patient education improves knowledge acquisition, enhanced self-care,
reduced anxiety, enhanced self-concept and self-esteem, increased satisfaction with
care, improved pain control, improved oral status, and reduced disruption in daily

functioning.

Multidisciplinary team which includes clinical oncology pharmacists become an
urgent need to ensure best services for these sensitive population. Studies proved a
positive impact of clinical pharmacists in the management of cancer treatment and
palliative care, they can introduce individualized treatment plans, monitoring

chemotherapy together with nursing staff and providing patient education.

97



8. REFERENCES

Aapro M, Grunberg S, Manikhas G, Olivares G, Suarez T, Tjulandin SA, Bertoli LF,
Yunus F, Morrica B, Lordick F, Macciocchi A. A phase IlI, double-blind,
randomized trial of palonosetron compared with ondansetron in preventing
chemotherapy-induced nausea and vomiting following highly emetogenic
chemotherapy. Ann Oncol. 2006;17: 1441-1449.

Aapro M, Molassiotis A, Dicato M, Pelaez I, Rodriguez-Lescure A, Pastorelli D, Ma
L, Burke T, Gu A, Gascon P, Roila F. The effect of guideline-consistent antiemetic
therapy on chemotherapy-induced nausea and vomiting (CINV): The Pan European
Emesis Registry (PEER). Ann Oncol. 2012;23: 1986-1992.

Aapro M, Walko C, Aprepitant: Drug-drug interactions in perspective. Ann
Oncol.2010;21: 2316-2323.

Affronti ML1, Schneider SM, Herndon JE 2nd, Schlundt S, Friedman HS,
Adherence to antiemetic guidelines in patients with malignant glioma: a quality
improvement project to translate evidence into practice. Support Care Cancer,2014
;22:1897-1905.

Aksu Gorkem, Dolasik ilhan, Ensaroglu Fatih, Sener S Y, Aydin FH, Temiz S, Dogu
Canoglu Dogu, Uygun K. Evaluation of the efficacy of aprepitant on the prevention
of chemotherapy-induced nausea and vomiting and quality of life with functional
living index emesis. Balkan Med J. 2013;30: 64-67.

Albany C1, Brames MJ, Fausel C, Johnson CS, Picus J, Einhorn LH. A randomized,
Double-Blind, Placebo-Controlled. Phase Il Cross-Over Study Evaluating the Oral
Neurokinin-1 Antagonist Aprepitant in Combination with a 5HT3 Receptor
Antagonist and Dexamethasone in Patients with Germ Cell Tumors Receiving 5-Day
Cisplatin Combination Chemotherapy Regimens: A Hoosier Oncology Group Study.
J Clin Oncol.2012 ;30: 3998-4040.

Algier L, Hanoglu Z, Ozden G, Kara F. The use of complementary and alternative
(non-conventional) medicine in cancer patients in Turkey. European Journal of
Oncology Nursing.2005;9: 138-146.

98


http://www.ncbi.nlm.nih.gov/pubmed/?term=Aapro%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22396444
http://www.ncbi.nlm.nih.gov/pubmed/?term=Molassiotis%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22396444
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dicato%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22396444
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pel%C3%A1ez%20I%5BAuthor%5D&cauthor=true&cauthor_uid=22396444
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rodr%C3%ADguez-Lescure%20%C3%81%5BAuthor%5D&cauthor=true&cauthor_uid=22396444
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pastorelli%20D%5BAuthor%5D&cauthor=true&cauthor_uid=22396444
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ma%20L%5BAuthor%5D&cauthor=true&cauthor_uid=22396444
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ma%20L%5BAuthor%5D&cauthor=true&cauthor_uid=22396444
http://www.ncbi.nlm.nih.gov/pubmed/?term=Burke%20T%5BAuthor%5D&cauthor=true&cauthor_uid=22396444
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gu%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22396444
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gascon%20P%5BAuthor%5D&cauthor=true&cauthor_uid=22396444
http://www.ncbi.nlm.nih.gov/pubmed/?term=Roila%20F%5BAuthor%5D&cauthor=true&cauthor_uid=22396444

Almazrou S, Alnaim L. Evaluation of Adherence to Chemotherapy-Induced Nausea
and Vomiting Guidelines. An Observational Study. Journal of Cancer Therapy.2012
;3: 613-620.

Andrews PL, Rapeport WG, Sanger GJ. Neuropharmacology of emesis induced by
anti-cancer therapy. Trends Pharmacol Sci.1988;9: 334-341.

Andrykowski MA,The role of anxiety in the development of anticipatory nausea in

cancer chemotherapy: a review and synthesis. Psychosom Med.1990;52: 458-475.

Bajetta E1, Pusceddu S, Guadalupi V, Ducceschi M C, Luigi Celio. Prevention of
acute chemotherapy-induced nausea and vomiting: the role of palonosetron. Cancer
Management and Research.2009;1: 89-97.

Ballatori E, Roila F, Ruggeri B, Betti M, Sarti S, Soru G, Cruciani G, Di Maio,
Andrea B, Deuson RR. The impact of chemotherapy-induced nausea and vomiting
on health-related quality of life. Support Care Cancer. 2007;15: 179-185.

Barnes P, Bloom B, Nahin R. Complementary and alternative medicine use among
adults and children: United States. 2007. Natl Health Stat Report .2008;12: 1-23.

Basch E, Prestrud AA, Hesketh PJ, Kris MG, Feyer PC, Somerfield MR, Chesney M,
Clark-Snow RA, Flaherty AM, Freundlich B, Morrow G, Rao KV, Schwartz RN,
Lyman GH. Antiemetics: American Society of Clinical Oncology clinical practice
guideline update. J Clin Oncol. 2011;29: 4189-4198.

Beck TM, Hesketh PJ, Madajewicz S, Navari RM, Pendergrass K, Lester EP, Kish
JA, Murphy WK, Hainsworth JD, Gandara DR. Stratified, randomized, double-blind
comparison of intravenous ondansetron administered as a multiple-dose regimen
versus two single-dose regimens in the prevention of cisplatin-induced nausea and
vomiting. JCO.1992;10: 1969-1975.

Beers MH, Storrie M, Lee G. Potential adverse drug interactions in the emergency
room. An issue in the quality of care. Ann Intern Med. 1990;112; 61-64.

Bektas H, Akdemir N. Reliability and validity of the Functional Living Index-Cancer
in Turkish cancer patients. Cancer Nurs. 2008;31: 1-7.

99


http://www.ncbi.nlm.nih.gov/pubmed/?term=Andrykowski%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=2204952
http://www.ncbi.nlm.nih.gov/pubmed/2204952
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ballatori%20E%5BAuthor%5D&cauthor=true&cauthor_uid=16941136
http://www.ncbi.nlm.nih.gov/pubmed/?term=Roila%20F%5BAuthor%5D&cauthor=true&cauthor_uid=16941136
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ruggeri%20B%5BAuthor%5D&cauthor=true&cauthor_uid=16941136
http://www.ncbi.nlm.nih.gov/pubmed/?term=Betti%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16941136
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sarti%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16941136
http://www.ncbi.nlm.nih.gov/pubmed/?term=Soru%20G%5BAuthor%5D&cauthor=true&cauthor_uid=16941136
http://www.ncbi.nlm.nih.gov/pubmed/?term=Beers%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=2293818
http://www.ncbi.nlm.nih.gov/pubmed/?term=Storrie%20M%5BAuthor%5D&cauthor=true&cauthor_uid=2293818
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20G%5BAuthor%5D&cauthor=true&cauthor_uid=2293818

Bloechl D,Deuson R, Mavros P, Hansen M,Herrstedt J. Delayed nausea and
vomiting continue to reduce patients' quality of life after highly and moderately
emetogenic chemotherapy despite antiemetic treatment. J Clin Oncol. 2006;24: 4472-
4478.

Boccia R, Grunberg S, Franco-Gonzales E, Rubenstein E, Voisin D. Efficacy of oral
palonosetron compared to intravenous palonosetron for the prevention of
chemotherapy-induced nausea and vomiting associated with moderately emetogenic
chemotherapy: a phase 3 trial. Supportive care in cancer. 2013; 21: 1453-1460.

Boike SC, llson B, Zariffa N, Jorkasky DK. Cardiovascular effects of i.v, granisetron
at two administration rates and of ondansetron in healthy adults. Am J Health Syst
Pharm. 1997; 54: 1172-1176.

Bremberg ER, Hising C, Nylen U, Ehrsson H, Eksborg S. An evaluation of
pharmacist contribution to an oncology ward in a Swedish hospital. J Oncol Pharm
Pract. 2006;12: 75-81.

Buajordet I, Ebbesen J, Erikssen J, Brers O, Hilberg T. Fatal adverse drug events:
The paradox of drug treatment. J Intern Med. 2001;250: 327-41.

Burish T, Jenkins R. Effectiveness of biofeedback and relaxation training in reducing
the side effects of cancer chemotherapy. Health Psychol. 1992; 11: 17-23.

Campos D, Pereira JR, Reinhardt RR, Carracedo C, Poli S, Vogel C, Martinez-
Cedillo J, Erazo A, Wittreich J, Eriksson LO, Carides AD, Gertz BJ. Prevention of
cisplatin-induced emesis by the oral neurokinin-1 antagonist. MK-869, in
combination with granisetron and dexamethasone or with dexamethasone alone. J
Clin Oncol. 2001;19: 1759-1767.

Caracuel F, Bafios U, Herrera M, Ramirez G, Muiioz N. Influence of pharmaceutical

care on the delayed emesis associated with chemotherapy. 1JCP.2014;36: 287-290.

Cassidy J, Bissett D, Spence RA, Payne M, Biological and Targeted Therapies. In:
Cassidy J, Bissett D, Spence RA, Payne M, eds. Oxford Handbook Of Oncology. 3rd
ed. New York: Oxford University Press; 2010, p:187-208.

100


http://www.ncbi.nlm.nih.gov/pubmed/?term=Boike%20SC%5BAuthor%5D&cauthor=true&cauthor_uid=9161624
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ilson%20B%5BAuthor%5D&cauthor=true&cauthor_uid=9161624
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zariffa%20N%5BAuthor%5D&cauthor=true&cauthor_uid=9161624
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jorkasky%20DK%5BAuthor%5D&cauthor=true&cauthor_uid=9161624

Cassidy J, Bissett D, Spence RA, Payne M. Hormonal Therapy. In: Cassidy J, Bissett
D, Spence RA, Payne M, eds. Oxford Handbook Of Oncology.3rd ed. New York:
Oxford University Press; 2010, p:177-186.

Chan A, Shih V, Chew L. Evolving roles of oncology pharmacists in Singapore: a
survey on prescribing patterns of antiemetics for chemotherapy induced nausea and
vomiting (CINV) at a cancer centre. Journal of oncology pharmacy practice.
2008;14: 23-29.

Chew C, Chiang J, Yeoh T. Impact of outpatient interventions made at an
ambulatory cancer centre oncology pharmacy in Singapore. J Oncol Pharm
Pract.2015;21: 93-101.

Choe HM, Kim J, Choi E, Mueller BA. Implementation of the first pharmacist-
managed ambulatory care anticoagulation clinic in South Korea. AJHP. 2002;59:
872-874.

Chrisp P. Aprepitant: The evidence for its place in the prevention of chemotherapy-

induced nausea and vomiting. Core Evid. 2007;2: 15-30.

Cocquyt V, Van Belle S, Reinhardt R, Decramer M, O'Brien M, Schellens JH,
Borms M, Verbeke L, Van Aelst F, De Smet M, Carides AD, Eldridge K, Gertz BJ.
Comparison of L-758298, a prodrug for the selective neurokinin-1 antagonist, L-
754.030, with ondansetron for the prevention of cisplatin-induced emesis. Eur J
Cancer. 2001;37: 835-842.

Cohen L, de Moor CA, Eisenberg P, Ming EE, Hu H. Chemotherapy-induced nausea
and vomiting: incidence and impact on patient quality of life at community oncology
settings. Support Care Cancer. 2007;15: 497-503.

Colon-Gonzalez F, Kraft W. Pharmacokinetic evaluation of fosaprepitant
dimeglumine. Expert Opin Drug Metab Toxicol.2010;6:1277-1286.

Corrie PG. Cytotoxic Chemotherapy Clinical Aspects. Medicine J. 2008; 36: 24-28.

101



Craver C, Gayle J, Balu S, Buchner D. Clinical and economic burden of
chemotherapy-induced nausea and vomiting among patients with cancer in a hospital
outpatient setting in the United States. J Med Econ.2011;14: 87-98.

de Boer-Dennert M, de Wit R, Schmitz PI, Djontono J , Beurden V, Stoter G,
Verweij J. Patient perceptions of the side effects of chemotherapy: the influence of
5HT3 antagonists. Br J Cancer. 1997;76: 1055-1061.

de Wit R, Herrstedt J, Rapoport B, Carides AD, Carides G, Elmer M, Schmidt C,
Evans JK, Horgan KJ. Addition of the oral NK1 antagonist aprepitant to standard
antiemetics provides protection against nausea and vomiting during multiple cycles
of cisplatin-based chemotherapy. J Clin Oncol. 2003;21: 4105-4111.

Del Giglio A, Soares H, Caparroz C, Castro P. Granisetron is equivalent to
ondansetron for prophylaxis of chemotherapy-induced nausea and vomiting: results

of a meta-analysis of randomized controlled trials. Cancer.2000;89: 2301-2308.

Delaney L, Chambers C, Roldan G, De Robles P, Cairncross G, Forsyth P, Easaw J.
A feasibility study to assess the integration of a pharmacist into neurooncology
clinic. J Oncol Pharm Pract. 2009;15: 79-85.

Donovan K, Sanson-Fisher R, Redman S. Measuring quality of life in cancer
patients. JCO.1989;7: 959-968.

Donovan K, Sanson Fisher, RW Redman S. Measuring quality of life in cancer
patients. J Clin Oncol. 1989;7: 959-968.

Dos Santos L, Souza F, Brunetto A, Sasse A, da Silveira N, Lima J. Neurokinin-1
receptor antagonists for chemotherapy-induced nausea and vomiting: A systematic
review. NCI J Natl Cancer Inst. 2012;104: 1280-1292.

Eisenberg P, Figueroa-Vadillo J, Zamora R, Charu V, Hajdenberg J, Cartmell A,
Macciocchi A, Grunberg S. Improved prevention of moderately emetogenic
chemotherapy-induced nausea and vomiting with palonosetron a pharmacologically
novel 5-HT3 receptor antagonist: results of a phase Ill, single-dose trial versus
dolasetron. Cancer. 2003; 98: 2473-2482.

102


http://www.ncbi.nlm.nih.gov/pubmed/?term=Verweij%20J%5BAuthor%5D&cauthor=true&cauthor_uid=9376266
http://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Wit%20R%5BAuthor%5D&cauthor=true&cauthor_uid=14559891
http://www.ncbi.nlm.nih.gov/pubmed/?term=Herrstedt%20J%5BAuthor%5D&cauthor=true&cauthor_uid=14559891
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rapoport%20B%5BAuthor%5D&cauthor=true&cauthor_uid=14559891
http://www.ncbi.nlm.nih.gov/pubmed/?term=Carides%20AD%5BAuthor%5D&cauthor=true&cauthor_uid=14559891
http://www.ncbi.nlm.nih.gov/pubmed/?term=Carides%20G%5BAuthor%5D&cauthor=true&cauthor_uid=14559891
http://www.ncbi.nlm.nih.gov/pubmed/?term=Elmer%20M%5BAuthor%5D&cauthor=true&cauthor_uid=14559891
http://www.ncbi.nlm.nih.gov/pubmed/?term=Schmidt%20C%5BAuthor%5D&cauthor=true&cauthor_uid=14559891
http://www.ncbi.nlm.nih.gov/pubmed/?term=Evans%20JK%5BAuthor%5D&cauthor=true&cauthor_uid=14559891
http://www.ncbi.nlm.nih.gov/pubmed/?term=Horgan%20KJ%5BAuthor%5D&cauthor=true&cauthor_uid=14559891

Elshaboury R, Green K. Pharmacist-Driven Management of Chemotherapy Induced
Nausea and Vomiting in Hospitalized Adult Oncology Patients. A Retrospective

Comparative Study. Innov. Pharm. 2011; 3:1-9.

Engel L, Straus S. Development of therapeutics: opportunities within complementary

and alternative medicine. Nature reviews. Drug discovery.2002;1:229-237.

Ettinger D, Eisenberg P, Fitts D, Friedman C, Wilson-Lynch K, Yocom K. A double-
blind comparison of the efficacy of two dose regimens of oral granisetron in
preventing acute emesis in patients receiving moderately emetogenic chemotherapy.
Cancer.1996 ;78: 144-151.

Ezzo JM, Richardson MA, Vickers A, Allen C, Dibble SL, Issell BF. Acupuncture-
point stimulation for chemotherapy-induced nausea or vomiting. Cochrane Database
Syst Rev. 2006;19: CD002285.

Ezzone S, Baker C, Rosselet R, Terepka E. Music as an adjunct to antiemetic
therapy. Oncol Nurs Forum. 1998;25: 1551-1556.

Fahimi F, Khodadad K, Amini S, Naghibi F, Salamzadeh, J Baniasadi S. Evaluating
the effect of zingiber officinalis on nausea and vomiting in patients receiving
Cisplatin based regimens. Iran J Pharm Res.2011; 10: 379-384.

Fallowfield LJ. Behavioural interventions and psychological aspects of care during
chemotherapy. Eur J Cancer. 1992;28(Suppl 1): 39-41.

Fernandez-Ortega P, Caloto M T, Chirveches E, Marquilles R, Francisco J S,
Quesada A, Suarez C, Zorrila I, Gomez J, Zabaleta P, Nocea G, Liombart-Cussac A.
Chemotherapy-induced nausea and vomiting in clinical practice: impact on patients'
quality of life. Supportive Care Cancer.2012;20: 3141-3148.

Fernsler JI, Cannon CA. The whys of patient education. Semin Oncol Nurs. 1991;7:
79-86.

Francis J, Abraham S. Clinical pharmacists: Bridging the gap between patients and
physicians. Saudi Pharm J. 2014;22: 600-602.

103


http://www.ncbi.nlm.nih.gov/pubmed/?term=Ezzo%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=16625560
http://www.ncbi.nlm.nih.gov/pubmed/?term=Richardson%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=16625560
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vickers%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16625560
http://www.ncbi.nlm.nih.gov/pubmed/?term=Allen%20C%5BAuthor%5D&cauthor=true&cauthor_uid=16625560
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dibble%20SL%5BAuthor%5D&cauthor=true&cauthor_uid=16625560
http://www.ncbi.nlm.nih.gov/pubmed/?term=Issell%20BF%5BAuthor%5D&cauthor=true&cauthor_uid=16625560
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fernsler%20JI%5BAuthor%5D&cauthor=true&cauthor_uid=1882153
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cannon%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=1882153

Freeman A, Cunningham K, Tyers M. Selectivity of 5-HT3 receptor antagonists and
anti-emetic mechanisms of action. Anticancer drugs.1992;3: 79-85.

Friedman HS, Petros WP, Friedman AH, Schaaf LJ, Kerby T, Lawyer J, Parry M,
Houghton PJ, Lovell S, Rasheed K, Cloughsey T, Stewart ES, Colvin OM,
Provenzale JM, McLendon RE, Bigner DD, Cokgor I, Haglund M, Rich J, Ashley D,
Malczyn J, Elfring GL, Miller LL. Irinotecan therapy in adults with recurrent or
progressive malignant glioma. J Clin Oncol. 1999 May;17: 1516-1525.

Fujii H, lihara H, Ishihara M, Takahashi T, Yoshida K, Itoh Y. Improvement of
adherence to guidelines for antiemetic medication enhances emetic control in
patients with colorectal cancer receiving chemotherapy of moderate emetic risk.
Anticancer Res.2013; 33: 5549-5556.

Gandara D, Warr D, Edelman M, Perez E, Gralla R. Consensus proposal for 5SHT 3
antagonists in the prevention of acute emesis related to highly emetogenic
chemotherapy Dose, schedule, and route of administration. Support Care
Cancer.1998;6: 237-243.

Garcia M, McQuade J, Haddad R, Patel S, Lee R, Yang P, Palmer JL, Cohen L.
Systematic review of acupuncture in cancer care: a synthesis of the evidence. J Clin
Oncol. 2013;31: 952-960.

Geling O, Eichler H. Should 5-hydroxytryptamine-3 receptor antagonists be
administered beyond 24 hours after chemotherapy to prevent delayed emesis?
Systematic re-evaluation of clinical evidence and drug cost implications. J Clin
Oncol.2005; 23: 1289-1294.

Geppert U, Beindl W, Hawranek T, Hintner H. Drug interactions in clinical practice.

A pilot project for quality assurance in prescribing. Hautarzt. 2003;54: 53-57.

Gershon M. Review article: serotonin receptors and transporters -- roles in normal
and abnormal gastrointestinal motility. Aliment Pharmacol Ther. 2004;20(Suppl 7):
3-14.

104


http://www.ncbi.nlm.nih.gov/pubmed/?term=Friedman%20HS%5BAuthor%5D&cauthor=true&cauthor_uid=10334539
http://www.ncbi.nlm.nih.gov/pubmed/?term=Petros%20WP%5BAuthor%5D&cauthor=true&cauthor_uid=10334539
http://www.ncbi.nlm.nih.gov/pubmed/?term=Friedman%20AH%5BAuthor%5D&cauthor=true&cauthor_uid=10334539
http://www.ncbi.nlm.nih.gov/pubmed/?term=Schaaf%20LJ%5BAuthor%5D&cauthor=true&cauthor_uid=10334539
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kerby%20T%5BAuthor%5D&cauthor=true&cauthor_uid=10334539
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lawyer%20J%5BAuthor%5D&cauthor=true&cauthor_uid=10334539
http://www.ncbi.nlm.nih.gov/pubmed/?term=Parry%20M%5BAuthor%5D&cauthor=true&cauthor_uid=10334539
http://www.ncbi.nlm.nih.gov/pubmed/?term=Houghton%20PJ%5BAuthor%5D&cauthor=true&cauthor_uid=10334539
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lovell%20S%5BAuthor%5D&cauthor=true&cauthor_uid=10334539
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rasheed%20K%5BAuthor%5D&cauthor=true&cauthor_uid=10334539
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cloughsey%20T%5BAuthor%5D&cauthor=true&cauthor_uid=10334539
http://www.ncbi.nlm.nih.gov/pubmed/?term=Stewart%20ES%5BAuthor%5D&cauthor=true&cauthor_uid=10334539
http://www.ncbi.nlm.nih.gov/pubmed/?term=Colvin%20OM%5BAuthor%5D&cauthor=true&cauthor_uid=10334539
http://www.ncbi.nlm.nih.gov/pubmed/?term=Provenzale%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=10334539
http://www.ncbi.nlm.nih.gov/pubmed/?term=McLendon%20RE%5BAuthor%5D&cauthor=true&cauthor_uid=10334539
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bigner%20DD%5BAuthor%5D&cauthor=true&cauthor_uid=10334539
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cokgor%20I%5BAuthor%5D&cauthor=true&cauthor_uid=10334539
http://www.ncbi.nlm.nih.gov/pubmed/?term=Haglund%20M%5BAuthor%5D&cauthor=true&cauthor_uid=10334539
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rich%20J%5BAuthor%5D&cauthor=true&cauthor_uid=10334539
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ashley%20D%5BAuthor%5D&cauthor=true&cauthor_uid=10334539
http://www.ncbi.nlm.nih.gov/pubmed/?term=Malczyn%20J%5BAuthor%5D&cauthor=true&cauthor_uid=10334539
http://www.ncbi.nlm.nih.gov/pubmed/?term=Elfring%20GL%5BAuthor%5D&cauthor=true&cauthor_uid=10334539
http://www.ncbi.nlm.nih.gov/pubmed/?term=Miller%20LL%5BAuthor%5D&cauthor=true&cauthor_uid=10334539
http://www.ncbi.nlm.nih.gov/pubmed/?term=Geppert%20U%5BAuthor%5D&cauthor=true&cauthor_uid=12567258
http://www.ncbi.nlm.nih.gov/pubmed/?term=Beindl%20W%5BAuthor%5D&cauthor=true&cauthor_uid=12567258
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hawranek%20T%5BAuthor%5D&cauthor=true&cauthor_uid=12567258
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hintner%20H%5BAuthor%5D&cauthor=true&cauthor_uid=12567258

Gilmore J, Peacock N, Gu A, Szabo S, Rammage M, Sharpe J, Haislip ST, Perry T,
Boozan TL, Meador K, Cao X, Burke TA. Antiemetic guideline consistency and
incidence of chemotherapy-induced nausea and vomiting in US community oncology
practice: INSPIRE Study. JOP. 2014;10: 68-74.

Gimeno M. The Effect of Music and Imagery to Induce Relaxation and Reduce
Nausea and Emesis in Patients with Cancer Undergoing Chemotherapy Treatment.
Music and Medicine.2010;2: 174-181.

GlareP, Miller J, Nikolova T, Tickoo R. Treating nausea and vomiting in palliative
care: a review. Clin Interv Aging.2011;6: 243-2509.

Goedhals L, Heron J, Kleisbauer J, Pagani O, Sessa C. Control of delayed nausea and
vomiting with granisetron plus dexamethasone or dexamethasone alone in patients
receiving highly emetogenic chemotherapy: a double-blind, placebo-controlled.
comparative study. Ann Oncol. 1998;9: 661-666.

Gonullu G, Demircan S, Demirag M, Erdem D, Yucel I. Electrocardiographic
findings of palonosetron in cancer patients. Supportive care in cancer. 2012; 20:
1435-1439.

Goodin S, Cunningham R. 5-HT3-Receptor Antagonists for the Treatment of Nausea
and Vomiting: A Reappraisal of Their Side-Effect Profile._ Oncologist. 2002;7: 424-
436.

Gralla R, Bosnjak S, Hontsa A, Balser C, Rizzi G, Rossi G, Borroni M, Jordan K. A
phase Il study evaluating the safety and efficacy of NEPA, a fixed-dose combination
of netupitant and palonosetron, for prevention of chemotherapy-induced nausea and
vomiting over repeated cycles of chemotherapy. Ann Oncol.2014;25 :1333-13309.

Gralla R, Lichinitser M, Van Der Vegt S, Sleeboom H, Mezger J, Peschel C.
Palonosetron improves prevention of chemotherapy-induced nausea and vomiting
following moderately emetogenic chemotherapy: results of a double-blind
randomized phase Il trial comparing single doses of palonosetron with ondansetron.
Ann Oncol. 2003;14: 1570-1577.

105


http://www.ncbi.nlm.nih.gov/pubmed/?term=Gralla%20R%5BAuthor%5D&cauthor=true&cauthor_uid=14504060
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lichinitser%20M%5BAuthor%5D&cauthor=true&cauthor_uid=14504060
http://www.ncbi.nlm.nih.gov/pubmed/?term=Van%20Der%20Vegt%20S%5BAuthor%5D&cauthor=true&cauthor_uid=14504060
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sleeboom%20H%5BAuthor%5D&cauthor=true&cauthor_uid=14504060
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mezger%20J%5BAuthor%5D&cauthor=true&cauthor_uid=14504060
http://www.ncbi.nlm.nih.gov/pubmed/?term=Peschel%20C%5BAuthor%5D&cauthor=true&cauthor_uid=14504060

Gralla RJ, Navari RM, Hesketh PJ, Popovic W, Strupp J, Noy J, Einhorn L, Ettinger
D, Bushnell W, Friedman C. Single-dose oral granisetron has equivalent antiemetic
efficacy to intravenous ondansetron for highly emetogenic cisplatin-based
chemotherapy. J Clinc Oncol.1998;16: 1568-1573.

Gregory, RE, Ettinger DS. 5-HT 3 Receptor Antagonists for the Prevention of
Chemotherapy-Induced Nausea and VVomiting A Comparison of Their Pharmacology
and Clinical Efficacy. Drugs.1998;55: 173-189.

Grunberg SM, Rolski J, Strausz J, Aziz Z, Lane S, Russo MW, Wissel P, Guckert M,
Wright O, Herrstedt J. Efficacy and safety of casopitant mesylate, a neurokinin 1
(NK1)-receptor antagonist, in prevention of chemotherapy-induced nausea and
vomiting in patients receiving cisplatin-based highly emetogenic chemotherapy: a
randomized, double-blind, placebo-controlled trial._Lancet Oncol. 2009;10: 549-558.

Giiciik Ipek E, Guray Y, Demirkan B, Guray U, Kafes H, Basyigit F. The prevalence
of alternative herbal medicine and nutritional complementary product intake in
patients admitted to out-patient cardiology departments. Arch Turk Soc Cardiol.
2013;41: 218-224.

Hainsworth J. The use of ondansetron in patients receiving multiple-day cisplatin

regimens. Seminars in oncology.1992 ;19: 48-52.

Hamadani M, Chaudhary L, Awan FT, Khan JK, Kojouri K, Ozer H, Tfayli A.
Management of platinum-based chemotherapy-induced acute nausea and vomiting: is
there a superior serotonin receptor antagonist? Journal of oncology pharmacy
practice.2007; 69-75.

Heffinger Al, Ehlken B, Bernard R, Berger K, Peschel C, Eichler HG, Deuson R,
Thodtmann J, Lordick F. The impact of delayed chemotherapy-induced nausea and
vomiting on patients. health resource utilization and costs in German cancer
centers.2004;15: 526-536.

Hepler CD, Strand LM. Opportunities and responsibilities in pharmaceutical care.
Am J Hosp Pharm. 1990;47: 533-543.

106


http://www.ncbi.nlm.nih.gov/pubmed/?term=Gralla%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=9552067
http://www.ncbi.nlm.nih.gov/pubmed/?term=Navari%20RM%5BAuthor%5D&cauthor=true&cauthor_uid=9552067
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hesketh%20PJ%5BAuthor%5D&cauthor=true&cauthor_uid=9552067
http://www.ncbi.nlm.nih.gov/pubmed/?term=Popovic%20W%5BAuthor%5D&cauthor=true&cauthor_uid=9552067
http://www.ncbi.nlm.nih.gov/pubmed/?term=Strupp%20J%5BAuthor%5D&cauthor=true&cauthor_uid=9552067
http://www.ncbi.nlm.nih.gov/pubmed/?term=Noy%20J%5BAuthor%5D&cauthor=true&cauthor_uid=9552067
http://www.ncbi.nlm.nih.gov/pubmed/?term=Grunberg%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=19428297
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rolski%20J%5BAuthor%5D&cauthor=true&cauthor_uid=19428297
http://www.ncbi.nlm.nih.gov/pubmed/?term=Strausz%20J%5BAuthor%5D&cauthor=true&cauthor_uid=19428297
http://www.ncbi.nlm.nih.gov/pubmed/?term=Aziz%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=19428297
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lane%20S%5BAuthor%5D&cauthor=true&cauthor_uid=19428297
http://www.ncbi.nlm.nih.gov/pubmed/?term=Russo%20MW%5BAuthor%5D&cauthor=true&cauthor_uid=19428297
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wissel%20P%5BAuthor%5D&cauthor=true&cauthor_uid=19428297
http://www.ncbi.nlm.nih.gov/pubmed/?term=Guckert%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19428297
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wright%20O%5BAuthor%5D&cauthor=true&cauthor_uid=19428297
http://www.ncbi.nlm.nih.gov/pubmed/?term=Herrstedt%20J%5BAuthor%5D&cauthor=true&cauthor_uid=19428297

Herman TS, Einhorn LH, Jones SE, Nagy C, Chester AB, Dean JC, Furnas B,
Williams SD, Leigh SA, Dorr RT, Moon TE. Superiority of nabilone over
prochlorperazine as an antiemetic in patients receiving cancer chemotherapy. N Engl
J Med. 1979;300: 1295-1297.

Heron J, Goedhals L, Jordaan J, Cunningham J, Cedar E. Oral granisetron alone and
in combination with dexamethasone: a double-blind randomized comparison against
high-dose metoclopramide plus dexamethasone in prevention of cisplatin-induced
emesis. The Granisetron Study Group. Ann Oncol. 1994;5: 579-584.

Herr R, Caravati E, Tyler L, lorg E, Linscott M. Prospective evaluation of adverse
drug interactions in the emergency department. Annals of emergency medicine.1992
;21: 1331-1336. Ann Emerg Med. 1992;21: 1331-1336.

Herrstedt J. Nausea and emesis: still an unsolved problem in cancer patients? Support
Care Cancer.2002;10: 85-87.

Hesketh P, Rossi G, Rizzi G, Palmas M, Alyasova A, Bondarenko I, Lisyanskaya A,
Gralla RJ. Efficacy and safety of NEPA, an oral combination of netupitant and
palonosetron, for prevention of chemotherapy-induced nausea and vomiting
following highly emetogenic chemotherapy: A randomized dose-ranging pivotal
study. Ann Oncol. 2014; 25:1340-1346.

Hesketh P. Chemotherapy-induced nausea and vomiting. N Engl J Med. 2008;358:
2482-2494.

Hesketh PJ, Grunberg SM, Gralla RJ, Warr DG, Roila F, de Wit R, Chawla SP,
Carides AD, lanus J, ElImer ME, Evans JK, Beck K, Reines S, Horgan KJ. The oral
neurokinin-1 antagonist aprepitant for the prevention of chemotherapy-induced
nausea and vomiting: a multinational, randomized, double-blind, placebo-controlled
trial in patients receiving high-dose cisplatin--the Aprepitant Protocol 052 Study
Group. J Clin Oncol. 2003;21: 4112-4119.

Hesketh PJ. Comparative review of 5-HT3 receptor antagonists in the treatment of
acute chemotherapy-induced nausea and vomiting. Cancer Invest.2000;18: 163-173.

107


http://www.ncbi.nlm.nih.gov/pubmed/?term=Herrstedt%20J%5BAuthor%5D&cauthor=true&cauthor_uid=11862497
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hesketh%20PJ%5BAuthor%5D&cauthor=true&cauthor_uid=14559886
http://www.ncbi.nlm.nih.gov/pubmed/?term=Grunberg%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=14559886
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gralla%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=14559886
http://www.ncbi.nlm.nih.gov/pubmed/?term=Warr%20DG%5BAuthor%5D&cauthor=true&cauthor_uid=14559886
http://www.ncbi.nlm.nih.gov/pubmed/?term=Roila%20F%5BAuthor%5D&cauthor=true&cauthor_uid=14559886
http://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Wit%20R%5BAuthor%5D&cauthor=true&cauthor_uid=14559886
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hesketh%20PJ%5BAuthor%5D&cauthor=true&cauthor_uid=10705879

Higgins GA, Kilpatrick GJ, Bunce KT, Jones BJ, Tyers MB. 5-HT3 receptor
antagonists injected into the area postrema inhibit cisplatin-induced emesis in the
ferret. Br J Pharmacol.1989;97: 247-255.

Holli K. Ineffectiveness of relaxation on vomiting induced by cancer chemotherapy.
Eur J Cancer.1993; 29: 1915-1916.

Horn C, Ciucci M, Chaudhury A. Brain fos expression during 48h after
cisplatintreatment: Neural pathways for acute and delayed visceral sickness. Auton
Neurosci. 2007;132: 44-51.

Ingersoll G, Wasilewski A, Haller M, Pandya K, Bennett J, He H, Hoffmire C, Berry
C. Effect of concord grape juice on chemotherapy-induced nausea and vomiting:

results of a pilot study. Oncol Nurs Forum. 2010;37:

loannidis JP, Hesketh PJ, Lau J. Contribution of dexamethasone to control of
chemotherapy-induced nausea and vomiting: a meta-analysis of randomized
evidence. J Clin Oncol. 2000;18 :3409-3422.

Ison PJ, Peroutka SJ. Neurotransmitter receptor binding studies predict antiemetic
efficacy and side effects. Cancer Treat Rep. 1986;70: 637-41.

Italian Group. Double-blind, dose-finding study of four intravenous doses of
dexamethasone in the prevention of cisplatin-induced acute emesis. J Clin Oncol.
1998;16: 2937-2942.

Italian Group. Prevention of cisplatin-induced delayed emesis: still unsatisfactory.
Italian Group for Antiemetic Research. Support Care Cancer.2000;8: 229-232.

Jaehde U, Liekweq A, Simons S, Westfeld M. Minimising treatment associated risks
in systemic cancer therapy. PharmWorld Sci. 2008;30: 161-168.

Jakobsen J, Herrstedt J. Prevention of chemotherapy-induced nausea and vomiting in
elderly cancer patients. Crit Rev Oncol Hematol. 2009;71: 214-221.

108


http://www.ncbi.nlm.nih.gov/pubmed/8260255
http://www.ncbi.nlm.nih.gov/pubmed/17092780
http://www.ncbi.nlm.nih.gov/pubmed/17092780
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ioannidis%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=11013282
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hesketh%20PJ%5BAuthor%5D&cauthor=true&cauthor_uid=11013282
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lau%20J%5BAuthor%5D&cauthor=true&cauthor_uid=11013282
http://www.ncbi.nlm.nih.gov/pubmed/10789965

Jordan K, Gralla R, Jahn F, Molassiotis A. International antiemetic guidelines on
chemotherapy induced nausea and vomiting (CINV): Content and implementation in
daily routine practice. European Journal of Pharmacology. 2014;722:197-202.

Jordan K, Sippel C, Schmoll HJ. Guidelines for antiemetic treatment of
chemotherapy-induced nausea and vomiting: past, present, and future
recommendations. Oncologist. 2007;12: 1143-1150.

Jordan NS, Schauer PK, Schauer A, Nightingale C, Golub G, Martin RS, Williams
HM. The effect of administration rate on cisplatin-induced emesis. J Clin Oncol.
1985;3: 559.

Jorgensen T, Johansson S, Kennerfalk A, Wallander M, Svéardsudd W. Prescription
drug use, diagnoses, and healthcare utilization among the elderly. Ann Pharmacother.
2001;35: 1004-10009.

Kaiser R, Tremblay PB, Sezer O, Possinger K, Roots I, Brockmdéller J. Investigation
of the association between 5-HT3A receptor gene polymorphisms and efficiency of
antiemetic treatment with 5-HT3 receptor antagonists. Pharmacogenetics. 2004; 14:
271-278.

Kaizer L, Warr D, Hoskins P, Latreille J, Lofters W, Yau J, Palmer M, Zee B, Levy
M, Pater J. Effect of schedule and maintenance on the antiemetic efficacy of
ondansetron combined with dexamethasone in acute and delayed nausea and emesis
in patients receiving moderately emetogenic chemotherapy: a phase Il trial by the
National Cancer Institute of Canada Clinical Trials Group. J Clin Oncol. 1994;12:
1050-1057.

Karagozoglu S, Tekyasar F, Yilmaz F. Effects of music therapy and guided visual
imagery on chemotherapy-induced anxiety and nausea-vomiting. J Clin Nurs.
2013;22: 39-50.

Keller G, Ponte M, Di Girolamo G. Other drugs acting on nervous system associated
with QT-interval prolongation. Curr Drug Saf. 2010;5: 105-111.

109



Kirkova J, Rybicki L,Walsh D, Aktas A. Symptom Prevalence in Advanced Cancer:
Age, Gender, and Performance Status Interactions. Am J Hosp Palliat Care.2012;29:
139-145.

Koo W, Ang P. Role of maintenance oral dexamethasone in prophylaxis of delayed

emesis caused by moderately emetogenic chemotherapy. Ann Oncol. 1996; 7: 71-74.

Kris MG, Gralla RJ, Clark RA, Tyson LB, O'Connell JP, Wertheim MS, Kelsen DP.
Incidence, course, and severeity of delayed nausea and vomiting following the
administration of high-dose cisplatin. J Clin Oncol.1985;3: 1379-1384.

Kris MG, Hesketh PJ, Somerfield MR, Feyer P, Snow PC, Koeller JM, Morrow GR,
Chinnery LW, Chesney MJ, Gralla RJ, Grunberg SM. American Society of Clinical
Oncology guideline for antiemetics in oncology: Update 2006. J Clin Oncol.
2006;24: 2932-2947.

Kuhlmann J, Miick W. Clinical-pharmacological strategies to assess drug interaction
potential during drug development. Drug Saf. 2001;24: 715-725.

Lam MS, Cheung N. Impact of oncology pharmacist-managed oral anticancer
therapy in patients with chronic myelogenous leukemia. J Oncol Pharm Pract. 2015:
078155215608523.

Lasseter K, Gambale J, Jin B, Bergman A, Constanzer M, Dru J, Han TH, Majumdar
A, Evans JK, Murphy MG. Tolerability of fosaprepitant and bioequivalency to
aprepitant in healthy subjects. J Clin Pharmacol. 2007;47: 834-840.

Lasseter KC, Gambale J,Jin B, Bergman A, Constanzer M, Dru J, Han TH,
Majumdar A, Evans JK, MurphyMG. Tolerability of fosaprepitant and
bioequivalency to aprepitant in healthy subjects. J Clin Pharmacol.2007;47: 834-840.

Lawrence TS, Ten Haken RK, Giaccia A. Principles of Radiation Oncology. In:
DeVita VT Jr, Lawrence TS, Rosenberg SA, eds. Cancer: Principles and Practice of
Oncology. 8th ed. Philadelphia: Lippincott Williams and Wilkins; 2008, p:307-327.

110


http://www.ncbi.nlm.nih.gov/pubmed/21697140
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kris%20MG%5BAuthor%5D&cauthor=true&cauthor_uid=4045527
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gralla%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=4045527
http://www.ncbi.nlm.nih.gov/pubmed/?term=Clark%20RA%5BAuthor%5D&cauthor=true&cauthor_uid=4045527
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tyson%20LB%5BAuthor%5D&cauthor=true&cauthor_uid=4045527
http://www.ncbi.nlm.nih.gov/pubmed/?term=O%27Connell%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=4045527
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wertheim%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=4045527
http://www.ncbi.nlm.nih.gov/pubmed/4045527
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kuhlmann%20J%5BAuthor%5D&cauthor=true&cauthor_uid=11676300
http://www.ncbi.nlm.nih.gov/pubmed/?term=M%C3%BCck%20W%5BAuthor%5D&cauthor=true&cauthor_uid=11676300
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lam%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=26419691
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cheung%20N%5BAuthor%5D&cauthor=true&cauthor_uid=26419691
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lasseter%20KC%5BAuthor%5D&cauthor=true&cauthor_uid=17525168
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gambale%20J%5BAuthor%5D&cauthor=true&cauthor_uid=17525168
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jin%20B%5BAuthor%5D&cauthor=true&cauthor_uid=17525168
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bergman%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17525168
http://www.ncbi.nlm.nih.gov/pubmed/?term=Constanzer%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17525168
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dru%20J%5BAuthor%5D&cauthor=true&cauthor_uid=17525168

Lee HJ, Lee MG. Effects of dexamethasone on the pharmacokinetics of adriamycin
after intravenous administration to rats. Res Commun Mol Pathol Pharmacol.
1999;105: 87-96.

Leon A. Palonosetron (Aloxi): a second-generation 5-HT 3 receptor antagonist for
chemotherapy-induced nausea and vomiting. Proceedings (Baylor University.
Medical Center).2006;19:413-416.

Leslie R. Neuroactive substances in the dorsal vagal complex of the medulla
oblongata: nucleus of the tractus solitarius, area postrema, and dorsal motor nucleus
of the vagus. Neurochem Int.1985;7: 191-211.

Lijun Tan, Jiangtao Liu, Xiuli Liu, Jie Chen, Zhijun Yan, Huifen Yang, Daxin
Zhang. Clinical research of Olanzapine for prevention of chemotherapy-induced

nausea and vomiting. J Exp Clin Cancer Res. 2009; 28: 131.

Likun Z, Xiang J, Yi B, Xin D, Tao Z. A systematic review and meta-analysis of
intravenous palonosetron in the prevention of chemotherapy-induced nausea and
vomiting in adults. Oncologist. 2011;16: 207-216.

Lin Q, Wang G, MA G, Shen Q. The role of pharmaceutical care in the oncology
department. Eur J Hosp Pharm.2015; 22: 128-131.

Lindley C, Hirsch J. Nausea and vomiting and cancer patients ' quality of life: a
discussion of Professor Selby ' s paper. Br J Cancer.1992;(Supp19): 26-29.

Liu Q, Yang Q, Sun W, Vogel P, Heydorn W, Yu XQ, Hu Z, Yu W, Jonas B, Pineda
R, Calderon-Gay V, Germann M, O'Neill E, Brommage R, Cullinan E, Platt K,
Wilson A, Powell D, Sands A, Zambrowicz B, Shi ZC. Discovery and
characterization of novel tryptophan hydroxylase inhibitors that selectively inhibit
serotonin synthesis in the gastrointestinal tract. J Pharmacol Exp Ther. 2008;325: 47-
55.

Lyles J, Burish T, Krozely M, Oldham R. Efficacy of relaxation training and guided
imagery in reducing the aversiveness of cancer chemotherapy. Journal of consulting
and clinical psychology.1982;50: 509-524.

111


http://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20HJ%5BAuthor%5D&cauthor=true&cauthor_uid=10850372
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20MG%5BAuthor%5D&cauthor=true&cauthor_uid=10850372

Ma L. Acupuncture as a complementary therapy in chemotherapy-induced nausea
and vomiting. Proceedings (Baylor University. Medical Center). 2009;22: 138-141.

Malik I, Khan W, Qazilbash M, Ata E, Butt A, Khan M. Clinical efficacy of
lorazepam in prophylaxis of anticipatory, acute, and delayed nausea and vomiting
induced by high doses of cisplatin. A prospective randomized trial. Am J Clin
Oncol.1995;18 :170-175.

Malur R, Usharani, Rao M, Raghavendra, Kodaganur Srinivasachar Gopinath,
Ramesh Bilimagga S, Ravi B Diwakar, Nalini K Rao, Basavalinga S, Ajaikumar, P
K Nandini, Mason J, Moon T. Use and cardiovascular safety of transdermal and
other granisetron preparations in cancer management. Cancer Manag Res. 2013;5:
179-185.

Mason J, Selness D, Moon T, O'Mahony B, Donachie P, Howell J. Pharmacokinetics
and repolarization effects of intravenous and transdermal granisetron. Clin cancer
Res. 2012; 18: 2913-2921.

McCrea JB, Majumdar AK, Goldberg MR, Iwamoto M, Gargano C, Panebianco DL,
Hesney M, Lines CR, Petty KJ, Deutsch PJ, Murphy MG, Gottesdiener KM,
Goldwater DR, Blum RA. Effects of the neurokininl receptor antagonist aprepitant
on the pharmacokinetics of dexamethasone and methylprednisolone. Clin Pharmacol
Ther. 2003;74: 17-24.

McDonough RP, Harthan AA, McLeese KE, Doucette WR. Restrospective financial
analysis of medication therapy for management services from the pharmacy’s

perspective. J Am Pharm Assos. 2010;50: 62-66.

McKee M, Frei B, Garcia A, Fike D, Soefje S. Impact of clinical pharmacy services
on patients in an outpatient chemotherapy academic clinic. J Oncol Pharm Pract.
2011;17: 387-394.

Meyerowitz BE, Sparks FC, Spears IK. Adjuvant chemotherapy for breast

carcinoma: psychosocial implications. Cancer. 1979;43: 1613-1618.

112


http://www.ncbi.nlm.nih.gov/pubmed/?term=McCrea%20JB%5BAuthor%5D&cauthor=true&cauthor_uid=12844131
http://www.ncbi.nlm.nih.gov/pubmed/?term=Majumdar%20AK%5BAuthor%5D&cauthor=true&cauthor_uid=12844131
http://www.ncbi.nlm.nih.gov/pubmed/?term=Goldberg%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=12844131
http://www.ncbi.nlm.nih.gov/pubmed/?term=Iwamoto%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12844131
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gargano%20C%5BAuthor%5D&cauthor=true&cauthor_uid=12844131
http://www.ncbi.nlm.nih.gov/pubmed/?term=Panebianco%20DL%5BAuthor%5D&cauthor=true&cauthor_uid=12844131
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hesney%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12844131
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lines%20CR%5BAuthor%5D&cauthor=true&cauthor_uid=12844131
http://www.ncbi.nlm.nih.gov/pubmed/?term=Petty%20KJ%5BAuthor%5D&cauthor=true&cauthor_uid=12844131
http://www.ncbi.nlm.nih.gov/pubmed/?term=Deutsch%20PJ%5BAuthor%5D&cauthor=true&cauthor_uid=12844131
http://www.ncbi.nlm.nih.gov/pubmed/?term=Murphy%20MG%5BAuthor%5D&cauthor=true&cauthor_uid=12844131
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gottesdiener%20KM%5BAuthor%5D&cauthor=true&cauthor_uid=12844131
http://www.ncbi.nlm.nih.gov/pubmed/?term=Goldwater%20DR%5BAuthor%5D&cauthor=true&cauthor_uid=12844131
http://www.ncbi.nlm.nih.gov/pubmed/?term=Blum%20RA%5BAuthor%5D&cauthor=true&cauthor_uid=12844131
http://www.ncbi.nlm.nih.gov/pubmed/?term=Meyerowitz%20BE%5BAuthor%5D&cauthor=true&cauthor_uid=109181
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sparks%20FC%5BAuthor%5D&cauthor=true&cauthor_uid=109181
http://www.ncbi.nlm.nih.gov/pubmed/?term=Spears%20IK%5BAuthor%5D&cauthor=true&cauthor_uid=109181

Molassiotis A, Yung H, Yam B, Chan F, Mok T. The effectiveness of progressive
muscle relaxation training in managing chemotherapy-induced nausea and vomiting
in Chinese breast cancer patients: a randomised controlled trial. Supportive care in
cancer. 2002 ;10: 237-246.

Montazeri A, Raei M, Ghanbari A, Dadgari A, Montazeri A, Hamidzadeh A.
Effect of Herbal Therapy to Intensity Chemotherapy-Induced Nausea and VVomiting
in Cancer Patients. Iran Red Crescent Med J. 2013;15: 101-106.

Montgomery GH, Tomoyasu N, Bovbjerg DH, Andrykowski MA, Currie
VE, Jacobsen PB. Patients' pretreatment expectations of chemotherapy-related
nausea are an independent predictor of anticipatory nausea. Ann Behav
Med.1998;20: 104-109.

Morreale A. Pharmacist-managed Helicobacter pylori clinic. AJHP. 1995;52: 183-
185.

Morrow G, Morrell C. Behavioral treatment for the anticipatory nausea and vomiting
induced by cancer chemotherapy. N Engl J Med. 1982;307: 1476-1480.

Morrow GR, Roscoe JA, Kirshner JJ, Hynes HE, Rosenbluth RJ. Anticipatory
nausea and vomiting in the era of 5-HT3 antiemetics. Support Care Cancer. 1998;6:
244-247.

Morrow GR, Rosenthal SN. Models, mechanisms and management of anticipatory

nausea and emesis.Oncology. 1996;(Suppl 53): 4-7.

Morrow GR. Clinical characteristics associated with the development of anticipatory
nausea and vomiting in cancer patients undergoing chemotherapy treatment. J Clin
Oncol. 1984;2: 1170-1176.

Mustian KM, Darling T, Janelsins MC, Pierre PJ, Roscoe JA, Morrow GR.
Chemotherapy —Induced Nausea and Vomiting. US Oncol.2008;4: 19-23.

Navari R, Gray S, Kerr A. Olanzapine versus aprepitant for the prevention of
chemotherapy-induced nausea and vomiting: a randomized phase Il trial._J Support
Oncol. 2011;9: 188-195.

113


http://www.ncbi.nlm.nih.gov/pubmed/?term=Montazeri%20AS%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Raei%20M%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ghanbari%20A%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dadgari%20A%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Montazeri%20AS%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hamidzadeh%20A%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Andrykowski%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=9989316
http://www.ncbi.nlm.nih.gov/pubmed/?term=Currie%20VE%5BAuthor%5D&cauthor=true&cauthor_uid=9989316
http://www.ncbi.nlm.nih.gov/pubmed/?term=Currie%20VE%5BAuthor%5D&cauthor=true&cauthor_uid=9989316
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jacobsen%20PB%5BAuthor%5D&cauthor=true&cauthor_uid=9989316
http://www.ncbi.nlm.nih.gov/pubmed/?term=Morrow%20GR%5BAuthor%5D&cauthor=true&cauthor_uid=9629877
http://www.ncbi.nlm.nih.gov/pubmed/?term=Roscoe%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=9629877
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kirshner%20JJ%5BAuthor%5D&cauthor=true&cauthor_uid=9629877
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hynes%20HE%5BAuthor%5D&cauthor=true&cauthor_uid=9629877
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rosenbluth%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=9629877
http://www.ncbi.nlm.nih.gov/pubmed/9629877
http://www.ncbi.nlm.nih.gov/pubmed/?term=Morrow%20GR%5BAuthor%5D&cauthor=true&cauthor_uid=8692550
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rosenthal%20SN%5BAuthor%5D&cauthor=true&cauthor_uid=8692550
http://www.ncbi.nlm.nih.gov/pubmed/8692550

Navari R. Olanzapine for the prevention and treatment of chronic nausea and
chemotherapy-induced nausea and vomiting. ejphar.2014;722: 180-186.

Navari RM, Koeller JM. Electrocardiographic and cardiovascular effects of the 5-

hydroxytryptamine3 receptor antagonists. Ann Pharmacother. 2003;37: 1276-1286.

Navari RM1, Madajewicz S, Anderson N, Tchekmedyian NS, Whaley W, Garewal
H, Beck TM, Chang AY, Greenberg B, Caldwell KC. Oral ondansetron for the
control of cisplatin-induced delayed emesis: A large, multicenter, double-blind,
randomized comparative trial of ondansetron versus placebo. J Clin Oncol. 1995;13:
2408-2416.

Nobile MT, Rosso R, Sertoli MR, Rubagotti A, Vidili MG, Guglielmi A, Venturini
M, Canobbio L, Fassio T, Gallo L. Randomised comparison of weekly bolus 5-
fluorouracil with or without leucovorin in metastatic colorectal carcinoma. Eur J
Cancer. 1992;28: 1823-1827.

Nygren P, Hande K, Petty KJ, Fedgchin M, van Dyck K, Majumdar A, Panebianco
D, de Smet M, Ahmed T, Murphy MG, Gottesdiener KM, Cocquyt V, van Belle S.
Lack of effect of aprepitant on the pharmacokinetics of docetaxel in cancer patients.
Cancer Chemother Pharmacol. 2005;55: 609-616.

Oge A, Alkis N, Oge O, Kartum A. Comparison of granisetron. ondansetron and
tropisetron for control of vomiting and nausea induced by cisplatin. J
Chemother.2000;12: 105-108.

Olver |, Paska W, Depierre A, Seitz J, Stewart D, Goedhals L, McQuade B, McRae
J, Wilkinson. A multicentre. double-blind study comparing placebo. ondansetron and
delayed emesis. Ann Oncol.1996;7: 945-952.

Osoba D, Zee B, Pater J, Warr D, Latreille J, Kaizer L. Determinants of post
chemotherapy nausea and vomiting in patients with cancer, Quality of life and
symptom control committees of National Cancer Institute of Canada Trial Group. J
Clin Oncol.1997;15: 116-123.

114


http://www.ncbi.nlm.nih.gov/pubmed/?term=Navari%20RM%5BAuthor%5D&cauthor=true&cauthor_uid=12921512
http://www.ncbi.nlm.nih.gov/pubmed/?term=Koeller%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=12921512
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nobile%20MT%5BAuthor%5D&cauthor=true&cauthor_uid=1389519
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rosso%20R%5BAuthor%5D&cauthor=true&cauthor_uid=1389519
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sertoli%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=1389519
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rubagotti%20A%5BAuthor%5D&cauthor=true&cauthor_uid=1389519
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vidili%20MG%5BAuthor%5D&cauthor=true&cauthor_uid=1389519
http://www.ncbi.nlm.nih.gov/pubmed/?term=Guglielmi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=1389519
http://www.ncbi.nlm.nih.gov/pubmed/?term=Venturini%20M%5BAuthor%5D&cauthor=true&cauthor_uid=1389519
http://www.ncbi.nlm.nih.gov/pubmed/?term=Venturini%20M%5BAuthor%5D&cauthor=true&cauthor_uid=1389519
http://www.ncbi.nlm.nih.gov/pubmed/?term=Canobbio%20L%5BAuthor%5D&cauthor=true&cauthor_uid=1389519
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fassio%20T%5BAuthor%5D&cauthor=true&cauthor_uid=1389519
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gallo%20L%5BAuthor%5D&cauthor=true&cauthor_uid=1389519

Panahi Y, Saadat A, Sahebkar A, Hashemian F, Taghikhani M, Abolhasani E. Effect
of Ginger on Acute and Delayed Chemotherapy-Induced Nausea and VVomiting: A
Pilot. Randomized. Open-Label Clinical Trial. Integr Cancer Ther. 2012 ;11: 204-
211.

Patel JM, Holle LM, Clement JM, Bunz T, Niemann C, Chamberlin KW. Impact of a
pharmacist-led oral chemotherapy-monitoring program in patients with metastatic
castrate-resistant  prostate cancer. J Oncol Pharm Pract. 2015: pii:
1078155215612541

Pater J, Slamet L, Zee B, Osoba D, Warr D, Rusthoven J. Inconsistency of
prognostic factors for post-chemotherapy nausea and vomiting. Supportive Care in
Cancer.1994;2: 161-166.

Pater JL1, Lofters WS, Zee B, Dempsey E, Walde D, Moquin JP, Wilson K, Hoskins
P, Guevin RM, Verma S, Navari R, Krook JE, Hainsworth J, Palmer M, Chin C. The
role of the 5-HT3 antagonists’ ondansetron and dolasetron in the control of delayed
onset nausea and vomiting in patients receiving moderately emetogenic
chemotherapy. Ann Oncol. 1997;8: 181-185.

Pauley T, Magee M, Cury J. Pharmacist-managed, physician-directed asthma
management  program  reduces emergency  department  visits.  Ann
Pharmacother.1995;29: 5-9.

Peterson C1, Hursti TJ, Borjeson S, Avall-Lundqvist E, Fredrikson M, Fiirst CJ,
Lomberg H, Steineck G. Single high-dose dexamethasone improves the effect of
ondansetron on acute chemotherapy-induced nausea and vomiting but impairs the

control of delayed symptoms. Supportive Care Cancer. 1996;4: 440-446.

Pillai A, Sharma K, Gupta Y, Bakhshi S. Anti-emetic effect of ginger powder versus
placebo as an add-on therapy in children and young adults receiving high emetogenic
chemotherapy. Pediatric Blood and Cancer.2011;56: 234-238.

Pinarli F, Elli M, Dagdemir A, Baysal K, Acar S. Electrocardiographic findings after
5-HT3 receptor antagonists and chemotherapy in children with cancer. Pediatr Blood
Cancer.2006; 47: 567-571.

115


http://www.ncbi.nlm.nih.gov/pubmed/?term=Patel%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=26493871
http://www.ncbi.nlm.nih.gov/pubmed/?term=Holle%20LM%5BAuthor%5D&cauthor=true&cauthor_uid=26493871
http://www.ncbi.nlm.nih.gov/pubmed/?term=Clement%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=26493871
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bunz%20T%5BAuthor%5D&cauthor=true&cauthor_uid=26493871
http://www.ncbi.nlm.nih.gov/pubmed/?term=Niemann%20C%5BAuthor%5D&cauthor=true&cauthor_uid=26493871
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chamberlin%20KW%5BAuthor%5D&cauthor=true&cauthor_uid=26493871

Poli-Bigelli S, Rodrigues-Pereira J, Carides A, Ma G, Eldridge K, Hipple A, Evans
JK, Horgan KJ, Lawson F. Addition of the neurokinin 1 receptor antagonist
aprepitant to standard antiemetic therapy improves control of chemotherapy-induced
nausea and vomiting: Results from a randomized, double-blind, placebo-controlled
trial in Latin America. Cancer. 2003; 97: 3090-3098.

Poli-Bigelli S, Rodrigues-Pereira J, Carides AD, Julie Ma G, Eldridge K, Hipple A,
Evans JK, Horgan KJ, Lawson F. Addition of the neurokinin 1 receptor antagonist
aprepitant to standard antiemetic therapy improves control of chemotherapy induced
nausea and vomiting. Results from a randomized, double blind, placebo controlled
trial in Latin America. Cancer. 2003;97: 3090-3098.

Pollera CF, Giannarelli D. Prognostic Factors Influencing Cisplatin-Induced
Emesis.Cancer.1989;64:1117-1122.

Pomeroy M, Fennelly J, Towers M. Prospective randomized double-blind trial of
nabilone versus domperidone in the treatment of cytotoxic-induced emesis. Cancer
Chemother Pharmacol.1986 ;17: 285-288.

Preedy V, Watson R, Functional Living Index for Emesis.In: Preedy V, Watson
R.eds. Handbook of Disease Burdens and Quality of Life Measures. 1* ed. Newyork:
Springer; 2010.p: 4212-4212.

Quartara L,Maggi CA. The tachykinin NK1 receptor. Part II: Distribution and
pathophysiological roles. Neuropeptides. 1998;32(1):1-49.

Raghavendra R M, Usharani MR, Kavya M, Aishvarrya S, Nandini PK, Patil S, Ravi
DB, Shashidhara HP, Satheesh CT, Radheshyam N, Ajaikumar BS. Comparison of
yoga versus relaxation on chemotherapy-induced nausea and vomiting (CINV)

outcomes a mechanism of action study. J Clin Oncol .2013 ;(suppl; abstr 6624).

Raghavendra R, Nagarathna R, Nagendra H, Gopinath K, Srinath B, Ravi B, Patil
S, Ramesh BS, Nalini R. Effects of an integrated yoga programme on chemotherapy-
induced nausea and emesis in breast cancer patients. Eur J Cancer Care (Engl). 2007
:16: 462-474.

116


http://www.ncbi.nlm.nih.gov/pubmed/?term=Patil%20S%5BAuthor%5D&cauthor=true&cauthor_uid=17944760
http://www.ncbi.nlm.nih.gov/pubmed/?term=Patil%20S%5BAuthor%5D&cauthor=true&cauthor_uid=17944760
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ramesh%20BS%5BAuthor%5D&cauthor=true&cauthor_uid=17944760
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nalini%20R%5BAuthor%5D&cauthor=true&cauthor_uid=17944760

Réth Ul, Upadhyaya BK, Arechavala E, Béckmann H, Dearnaley D, Droz JP, Fossa
SD, Henriksson R, Aulitzky WE, Jones WG. Role of ondansetron plus
dexamethasone in fractionated chemotherapy. Oncology. 1993;50: 168-172.

Razavi D1, Delvaux N, Farvacques C, De Brier F, Van Heer C, Kaufman L, Derde
MP, Beauduin M, Piccart M. 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. 1993 Jul;11: 1384-1390.

Redd WH, Montgomery GH, DuHamel KN. Behavioral intervention for cancer
treatment side effects. J Natl Cancer Inst. 2001;93: 810-823.

Reinders T, Steinke W. Pharmacist management of anticoagulant therapy in

ambulant patients. American journal of hospital pharmacy.1979; 36: 645-648.

Rhodes VA, McDaniel R. Nausea, Vomiting, and retching: Complex Problems in
Palliative Care. CA Cancer J Clin.2001;51: 232-248.

Riechelmann R, Tannock I, Wang L, Saad E, Taback N, Krzyzanowska M. Potential
drug interactions and duplicate prescriptions among cancer patients. JNCI J Natl
Cancer Inst. 2007; 99: 592-600.

Ripamonti C, Easson A, Gerdes H. Management of malignant bowel obstruction. Eur
J Cancer. 2008;44: 1105-1115.

Rodgers C, Norville R, Taylor O, Poon C, Hesselgrave J, Gregurich M, Hockenberry
M. Children’s Coping Strategies for Chemotherapy- Induced Nausea and Vomiting.
Oncol Nurs Forum. 2012;39: 202-209.

Roila F, Herrstedt J, Aapro M, Gralla R,J, Einhorn LH, Ballatori E, Bria E, Clark
Snow RA, Espersen BT, Feyer P, Grunberg SM, Hesketh PJ, Jordan K, Kris MG,
Maranzano E, Molassiotis A, Morrow G, Olver I, Rapoport BL, Rittenberg C, Saito
M, Tonato M, Warr D. Guideline update for MASCC and ESMO in the prevention
of chemotherapy- and radiotherapy-induced nausea and vomiting: results of the

Perugia consensus conference. Ann Oncol. 2010;21(Suppl 5): 232-243.

Roila F, Ruggeri B, Ballatori E, Fatigoni S, Caserta C, Licitra L, Mirabile A, lonta

117


http://www.ncbi.nlm.nih.gov/pubmed/20555089
http://www.ncbi.nlm.nih.gov/pubmed/?term=Roila%20F%5BAuthor%5D&cauthor=true&cauthor_uid=25743855
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ruggeri%20B%5BAuthor%5D&cauthor=true&cauthor_uid=25743855
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ballatori%20E%5BAuthor%5D&cauthor=true&cauthor_uid=25743855
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fatigoni%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25743855
http://www.ncbi.nlm.nih.gov/pubmed/?term=Caserta%20C%5BAuthor%5D&cauthor=true&cauthor_uid=25743855
http://www.ncbi.nlm.nih.gov/pubmed/?term=Licitra%20L%5BAuthor%5D&cauthor=true&cauthor_uid=25743855
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mirabile%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25743855
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ionta%20MT%5BAuthor%5D&cauthor=true&cauthor_uid=25743855

MT, Massidda B, Cavanna L, Palladino MA, Tocci A, Fava S, Colantonio I,
Angelelli L, Ciuffreda L, Fasola G, Zerilli F. Aprepitant versus metoclopramide.
both combined with dexamethasone. for the prevention of cisplatin-induced delayed
emesis: a randomized. double-blind study. Ann Oncol. 2015;26: 1248-1253.

Rolia F, Ballatori E, Tonato M, Favero AD. Review 5-HT3 Receptor Antagonists:
Differences and Similarities. Eur J Cancer. 1997;33: 1364-1370.

Roscoe JAL, Heckler CE, Morrow GR, Mohile SG, Dakhil SR, Wade JL, Kuebler
JP. Prevention of delayed nausea: A University of Rochester Cancer Center
Community Clinical Oncology Program study of patients receiving chemotherapy. J
Clin Oncol. 2012 Sep 20;30: 3389-3395.

Rosenberg SA. Principles of Surgical Oncology. In: DeVita VT Jr. Lawrence TS.
Rosenberg SA, eds. Cancer: Principles and Practice of Oncology. 8th ed.
Philadelphia: Lippincott Williams and Wilkins; 2008, p:283-291.

Ruder A, Smith D, Madsen M, Kass F. Is there a benefit to having a clinical
oncology pharmacist on staff at a community oncology clinic? J Oncol Pharm Pract.
2011;17: 425-432.

Rusthoven J, Osoba D, Butts C, Yelle L, Findlay H, Grenville A. The impact of
postchemotherapy nausea and vomiting on quality of life after moderately

emetogenic chemotherapy. Supportive Care in Cancer.1998;6: 389-395.

Ruzsa A, Lelovics Z, Hegediis K. The influence of patients' gender and education
level on the incidence of chemotherapy-induced anticipatory nausea and vomiting.
Orv Hetil. 2013;154: 820-824.

Ryan JL, Heckler CE, Roscoe JA, Dakhil SR, Kirshner J, Flynn PJ, Hickok JT,
Morrow JR. Ginger (Zingiber Officinale) reduces acute chemotherapy induced
nausea: A URCC CCOP study of 576 patients. Support Care Cancer.2012;20: 1479-
1489.

Saito M, Aogi K, Sekine I, Yoshizawa H, Yanagita Y, Sakai H, Inoue K, Kitagawa

C, Ogura T, Mitsuhashi S. Palonosetron plus dexamethasone versus granisetron plus

118


http://www.ncbi.nlm.nih.gov/pubmed/?term=Ionta%20MT%5BAuthor%5D&cauthor=true&cauthor_uid=25743855
http://www.ncbi.nlm.nih.gov/pubmed/?term=Massidda%20B%5BAuthor%5D&cauthor=true&cauthor_uid=25743855
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cavanna%20L%5BAuthor%5D&cauthor=true&cauthor_uid=25743855
http://www.ncbi.nlm.nih.gov/pubmed/?term=Palladino%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=25743855
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tocci%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25743855
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fava%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25743855
http://www.ncbi.nlm.nih.gov/pubmed/?term=Colantonio%20I%5BAuthor%5D&cauthor=true&cauthor_uid=25743855
http://www.ncbi.nlm.nih.gov/pubmed/?term=Angelelli%20L%5BAuthor%5D&cauthor=true&cauthor_uid=25743855
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ciuffreda%20L%5BAuthor%5D&cauthor=true&cauthor_uid=25743855
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fasola%20G%5BAuthor%5D&cauthor=true&cauthor_uid=25743855
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zerilli%20F%5BAuthor%5D&cauthor=true&cauthor_uid=25743855

dexamethasone for prevention of nausea and vomiting during chemotherapy: a
double-blind, double-dummy, randomised, comparative phase Il trial. Lancet Oncol.
2009 F;10: 115-124.

Schnell F. Chemotherapy-induced nausea and vomiting: the importance of acute
antiemetic control. Oncologist 2003;8: 187-198.

Schwappach DL, Wernli M. Medication errors in chemotherapy: incidence, types
and involvement of patients in prevention. A review of the literature. Eur J Cancer
Care (Engl). 2010;19: 285-292.

Schwinghammer T. Pharmaceutical Care Planning: A Component of the Patient
Care Process. In: Schwinghammer T. Koehler J, eds. Pharmacotherapy Casebook: A
Patient-Focused Approach. 9th ed. USA: McGraw Hill Education ;2011, p:23-30.

Scorza K, Williams A, Phillips J, Shaw J. Evaluation of nausea and vomiting. Am
Fam Physician. 2007 ;76: 76-84.

Sekine I, Segawa Y, Kubota K, Saeki T. Risk factors of chemotherapy-induced
nausea and vomiting: Index for personalized antiemetic prophylaxis. Cancer Sci.
2013;104: 711-717.

Sessions J, Valgus J, Barbour S, lacovelli L. Role of oncology clinical pharmacists in
light of the oncology workforce study. J Oncol Pract. 2010 Sep; 6: 270-272.

Seynaevel C, Schuller J, Buser K, Porteder H, Belle S, Sevelda P, Christmann D,
Schmidt M, Kitchener H, Paes D. Comparison of the anti-emetic efficacy of different
doses of ondansetron, given as either a continuous infusion or a single intravenous
dose, in acute cisplatin-induced emesis. A multicentre. double-blind, randomised,
parallel group study. Br.J. Cancer.1992;66: 192-197.

Shah S, Dowell J, Greene S. Evaluation of clinical pharmacy services in a
hematology/oncology outpatient setting. Ann Pharmacother.2006; 40: 1527-1533.

Shen J, Wenger N, Glaspy J, Hays R, Albert P, Choi C, Shekelle P.
Electroacupuncture for Control of Myeloablative Chemotherapy — Induced Emesis:
A randomized controlled trial. JAMA. 2000;284: 2755-2761.

119


http://www.ncbi.nlm.nih.gov/pubmed/?term=Schwappach%20DL%5BAuthor%5D&cauthor=true&cauthor_uid=19708929
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wernli%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19708929
http://www.ncbi.nlm.nih.gov/pubmed/?term=Christmann%20D%5BAuthor%5D&cauthor=true&cauthor_uid=1386245
http://www.ncbi.nlm.nih.gov/pubmed/?term=Schmidt%20M%5BAuthor%5D&cauthor=true&cauthor_uid=1386245
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kitchener%20H%5BAuthor%5D&cauthor=true&cauthor_uid=1386245
http://www.ncbi.nlm.nih.gov/pubmed/?term=Paes%20D%5BAuthor%5D&cauthor=true&cauthor_uid=1386245

Sigsgaard T, Herrstedt J, Christensen P, Andersen O, Dombernowsky P. Antiemetic
efficacy of combination therapy with granisetron plus prednisolone plus the
dopamine D2 antagonist metopimazine during multiple cycles of moderately
emetogenic chemotherapy in patients refractory to previous antiemetic therapy.
Support Care Cancer.2000;8: 233-237.

Simpson K, Spencer CM, McClellan KJ. Tropisetron: an update of its use in the
prevention of chemotherapy-induced nausea and vomiting._Drugs. 2000;59: 1297-
1315.

Spencer C, Faulds D. Paclitaxel, A review of its pharmacodynamic and
pharmacokinetic properties and therapeutic potential in the treatment of cancer.
Drugs.1994;48: 794-847.

Standley J. Clinical Applications of Music and Chemotherapy: The Effects on
Nausea and Emesis. Music Therapy Perspectives. Oxford Journal.1992 ;10: 27-35.

Stern RM, koch KL, Andrews PLR. Mechanisms. In: Stern RM, koch KL, Andrews
PLR, eds. Nausea Mechanism and Management.1st ed. New York: Oxford
University Press; 2011, p: 3-29.

Takahashi T, Nakamura Y, Tsuya A, Murakami H, Endo M, Yamamoto N.
Pharmacokinetics of aprepitant and dexamethasone after administration of
chemotherapeutic agents and effects of plasma substance P concentration on
chemotherapy-induced nausea and vomiting in Japanese cancer patients. Cancer
Chemother Pharmacol. 2011;68: 653-659.

Tina Shih Y, Xu Y, Elting LS. Costs of uncontrolled chemotherapy-induced nausea
and vomiting among working-age cancer patients receiving highly or moderately

emetogenic chemotherapy. Cancer.2007;110: 678-685.

Todaro B. Cannabinoids in the treatment of chemotherapy-induced nausea and
vomiting._J Natl Compr Canc Netw. 2012;10: 487-492.

Tremblay PB, Kaiser R, Sezer O,Rosler N,Schelenz C, Possinger K, Roots
I, Brockmoller J. Variations in the 5-hydroxytryptamine type 3B receptor gene as

120


http://www.ncbi.nlm.nih.gov/pubmed/?term=Sigsgaard%20T%5BAuthor%5D&cauthor=true&cauthor_uid=10789966
http://www.ncbi.nlm.nih.gov/pubmed/?term=Herrstedt%20J%5BAuthor%5D&cauthor=true&cauthor_uid=10789966
http://www.ncbi.nlm.nih.gov/pubmed/?term=Christensen%20P%5BAuthor%5D&cauthor=true&cauthor_uid=10789966
http://www.ncbi.nlm.nih.gov/pubmed/?term=Andersen%20O%5BAuthor%5D&cauthor=true&cauthor_uid=10789966
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dombernowsky%20P%5BAuthor%5D&cauthor=true&cauthor_uid=10789966
http://www.ncbi.nlm.nih.gov/pubmed/?term=Simpson%20K%5BAuthor%5D&cauthor=true&cauthor_uid=10882164
http://www.ncbi.nlm.nih.gov/pubmed/?term=Spencer%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=10882164
http://www.ncbi.nlm.nih.gov/pubmed/?term=McClellan%20KJ%5BAuthor%5D&cauthor=true&cauthor_uid=10882164
http://www.ncbi.nlm.nih.gov/pubmed/?term=Todaro%20B%5BAuthor%5D&cauthor=true&cauthor_uid=22491047
http://www.ncbi.nlm.nih.gov/pubmed/?term=Roots%20I%5BAuthor%5D&cauthor=true&cauthor_uid=12775740
http://www.ncbi.nlm.nih.gov/pubmed/?term=Roots%20I%5BAuthor%5D&cauthor=true&cauthor_uid=12775740
http://www.ncbi.nlm.nih.gov/pubmed/?term=Brockmoller%20J%5BAuthor%5D&cauthor=true&cauthor_uid=12775740

predictors of the efficacy of antiemetic treatment in cancer patients.J Clin
Oncol. 2003;21: 2147-2155.

Turner S, Mathews L, Pandharipande P, Thompson R. Dolasetron-induced torsades
de pointes. J Clin Anesth. 2007 ;19 :622-625.

Usharani M, Raghavendra R, Gopinath K S, Bilimagga SR, Diwakar R, Rao N K,
Ajaikumar B S, Nandini PK. Analysis of pretreatment nonpharmacologic,
pharmacologic factors, and yoga intervention on CINV outcomes in breast cancer
patients undergoing adjuvant chemotherapy. Journal of Clinical Oncology.2012;
30(Suppl 1093).

Warr DG1, Hesketh PJ, Gralla RJ, Muss HB, Herrstedt J, Eisenberg PD, Raftopoulos
H, Grunberg SM, Gabriel M, Rodgers A, Bohidar N, Klinger G, Hustad CM, Horgan
KJ, Skobieranda F. Efficacy and tolerability of aprepitant for the prevention of
chemotherapy-induced nausea and vomiting in patients with breast cancer after
moderately emetogenic chemotherapy. J Clin Oncol. 2005;23: 2822-2830.

Watson JW, Gonsalves SF, Fossa A,McLean S,Seeger T, Obach S, Andrews PL. The
anti-emetic effects of CP-99.994 in the ferret and the dog: role of the NK1 receptor.
Br J Pharmacol. 1995;115: 84-94.

Watson M. Anticipatory nausea and vomiting; broadening the scope of

psychological treatments. Support Cancer.1993;1: 171-177.

Wickham R. Nausea and vomiting. In: Yarbo CH. Frogge MH. Goodman M. eds.
Cancer Symptom Management. 2nd ed. Sudbury. Mass: Jones and Bartlett
Publishers; 1999, p: 228-263.

Williams T, Cosgrove M. Evaluation of vomiting in children. Paediatrics and Child
Health.2012;22: 419-425.

Wiser W, Berger A. Practical Management of Chemotherapy-Induced Nausea and
Vomiting. Oncology.2005;19: 637-645.

121



Wong S, Bounthavong M, Nguyen C, Bechtoldt K, Hernandez E. Implementation
and preliminary outcomes of a comprehensive oral chemotherapy management
clinic. AJHP. 2014;71: 960-965.

Yalgin S, Tekuzman G, Baltali E, Ozisik Y, Barista I. Serotonin receptor antagonists
in prophylaxis of acute and delayed emesis inducedzz by moderately emetogenic,

single-day chemotherapy: a randomized study. Am J clin oncol.1999;22: 94-96.

Yalgin S, Tekuzman G, Baltali E, Ozisik Y, Barista I. Serotonin receptor antagonists
in prophylaxis of acute and delayed emesis induced by moderately emetogenic,
single-day chemotherapy: a randomized study. Am J clin Oncol.1999; 22: 94-96.

Yamada K, Nabeshima T. Pharmacist-managed clinics for patient education and
counseling in Japan: current status and future perspectives. J Pharm Health Care Sci.
2015;1: 1-2.

Zick S, Ruffin M, Lee J, Normolle D, Siden R, Alrawi S, Brenner DE. Phase Il trial
of encapsulated ginger as a treatment for chemotherapy-induced nausea and

vomiting. Supportive Care in Cancer. 2009;17: 563-572.

122


http://www.ncbi.nlm.nih.gov/pubmed/?term=Yal%C3%A7in%20S%5BAuthor%5D&cauthor=true&cauthor_uid=10025391
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tekuzman%20G%5BAuthor%5D&cauthor=true&cauthor_uid=10025391
http://www.ncbi.nlm.nih.gov/pubmed/?term=Baltali%20E%5BAuthor%5D&cauthor=true&cauthor_uid=10025391
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ozi%C5%9Fik%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=10025391
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bari%C5%9Fta%20I%5BAuthor%5D&cauthor=true&cauthor_uid=10025391
http://www.ncbi.nlm.nih.gov/pubmed/?term=Brenner%20DE%5Bauth%5D

9. ATTACHMENTS

Appendix 1

Marmara Universitesi Tip Fakiiltesi
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Appendix 2

»

T.C Giden Evrak Servisi
o2 Giden Evrak No: 57474
SAGLIK BAKANLIGI Giden Evrak Tarihi: 14.05.2015

Tiirkiye Ilag ve T1bbi Cihaz Kurumu Giwvenlik Kodu: 253078
Islem Takip No: 1701162

Say1 :26247029-514-05-01
Konu : Gozlemsel Caligma [2015-PMS-14]

Saym Dog. Dr. Faysal Dane
Marmara Universitesi Pendik Egitim ve Aragtirma Hastanesi
i¢ Hastaliklar1 Anabilim Dali
Onkoloji Bilim Dal1

flgi  : Bakanlik evrak kayit 06.05.2015 tarih, 0090700 say1li ve 1701162 e-takip numarah
yaziniz.

Dog. Dr. Faysal Dane sorumlulugunda yapilmasi planlanan ve asagida bilgileri verilen
¢aligma bagvuru dosyasi ilgili mevzuat geregince incelenmis olup;

Bakanlik evrak giris 02.03.2015 tarih ve 0041700 sayili yazi ekinde belirtilen
merkezlerde ¢aligmanin baglamasi uygun bulunmustur.

Aragtirmanin Adi : Kemoterapi kaynakli bulanti-kusma tedavisi alan
hastalarin  farmasotik bakim  gereksinimlerinin
saptanmast

Koordinator Merkez: Marmara Universitesi Pendik Egitim ve Aragtirma
Hastanesi

Koordinator /Sorumlu Arastirmaci: Dog. Dr. Faysal Dane

Calismamin giincel Helsinki Bildirgesine ve Gozlemsel ilag Calismalari Kilavuzuna
uygun olarak yiiriitiilmesi,

Caligmaya, hakkinda bilgi toplanan etkin maddeyi igeren tiim miistahzarlarin dahil
edilmesi,

Standart tibbi bakimin diginda gerekli olabilecek tiim islemlerin destekleyici,
destekleyici yoksa koordinator hekim (tek merkezli ¢alismalarda katilime: hekim) tarafindan
kargilanmasi,

Hasta ¢aligmaya dahil edilmeden 6nce tedavisine baglanilmis olmasi,

Bu belge 5070 sayili Elektronik imza Kanunu uyarinca elektronik olarak imzalanmistir.
Dokiiman https://e-islemler.titck.gov.tr/eimza/eimzakontrol.aspx adresinden kontrol edilebilir.
Giivenli elektronik imzal ash ile aynmidir.

Sogiitozii Mahallesi,2176.Sokak No:5 06520 Cankaya/ANKARA
Tel: (0 312) 218 30 00— Fax : (0 312) 218 33 54
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Appendix 3

GONULLU ONAY FORMU

Yukarida gonulliye arastirmadan 6nce verilmesi gereken bilgileri gosteren metni okudum.
Bunlar hakkinda bana yazili ve s6zli agiklamalar yapildi. Bu kosullarla s6z konusu klinik arastirmaya

kendi rizamla higbir baski ve zorlama olmaksizin katiimayi kabul ediyorum.

Gonullinin Adi-soyadi: imza Adress
Tel :
Arastirmaci Adi —Soyadi: imza adress
Tel:

Tanikhk eden kurulug gérevlisinin:
Adi - soyadi: imza adress:

Tel:
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Appendix 4

HASTA PROFIL KAYDI

Dogum Tarihiniz................. Egitim Durumunuz:

Sehir:............. ilge (semt):............ lIkdgretim L

Medeni Haliniz: Bekar O Evli 0 Diger O Ortaokul O

Cinsiyetiniz: KADIN T ERKEK & Lise &
Universite 0

Sigara igiyor musunuz? Yiksek lisans, doktora, v.b. O

EVET O HAYIR O Higbiri 0

Alkol kullaniyor musunuz?

EVET o HAYIR O

Asagidaki kronik hastaliklardan hangisi sizde mevcuttur?

Astim O Konjestif Kalp Yetmezligi o Reflli O Gastrit 0

Hipertansiyon 0 Kronik Obstriiktif Akciger Hastaligi O Kronik duedonum Ulseri &

Osteoporoz 0 Hiperlipidemi (1 Diyabet Tip1/ Tip201

Hipotiroidi 0 Diger 0

Hipertiroidi O

Hastahigin tani nedir?

Diizenli olarak kullandiginiz ilaglar ve gida takviyeleri nelerdir?

Gegirdiginiz operasyonlar veya gerceklesmesi planlanan operasyonlar nelerdir?
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Appendix 5
GUNLUK HASTA iZLEM KARTI bulanti siddet:

Tarih:

1 2 3 4 5 6 7
Hasta adi :

hig siddetli
Kusma saysi:

kusma Bulanti siddet

Gin1

Gln2

Gin 3

Gin4

Gin 5

Eger kusma devam ederseniz
ilave tedavi:

Var Yok

ilag ad: ilag saysi:

Gin1

Gln2

Gun3

Gun4

Gin5

Kusma sebapeyle hastaneye yatis :

var Yok Kag giin Hangi hastane
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Appendix 6
Fonksiyonel Yagam Olgegi -Kanser

Litfen asagidaki sorulara son iki hafta igindeki aktivitelerinize ve saglik
durumunuza goére cevap veriniz.

1. Cogu insan zaman zaman depresyon belirtileri hisseder. Siz bu duygulari ne
kadar siklikla hissediyorsunuz?

1 2 3 4 5 6 7
Hicbir zaman Surekl

2. Gulnluk yasaminizdaki sorunlarinizi kolay ¢ézebiliyor musunuz?

1 2 3 4 5 6 7
lyi degil Cok iyi

3. Hastaliginiz ne kadar sik akliniza geliyor?

1 2 3 4 5 6 7
Devamli Higbir zaman

4. Dinlenmeye firsat bulabiliyor musunuz?

1 2 3 4 5 6 7
Firsat Hig
bulabiliyorum firsat bulamiyorum

5. Bulanti gunlik islerinizi etkiliyor mu?

1 2 3 4 5 6 7
Hic etkilemiyor Cok etkiliyor

6. Bugln kendinizi ne kadar iyi hissediyorsunuz?

1 2 3 4 5 6 7

Son derece koti Son derece iyi

7. Bugln kendinizi yemek pigirecek / kiguk ev igleri yapabilecek kadar yeterli
hissediyor musunuz ?

1 2 3 4 5 6 7
Cok yeterli Cok yetersi
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Latfen asagidaki sorulara son iki hafta igindeki aktivitelerinize ve saglik
durumunuza gbére cevap veriniz.

8. Son iki haftada hastaliginiz yakinlariniza zorluk yasatti mi?

1 2 3 4 5 6 7
Hig zorluk Cok fazla
yasatmadi zorluk yasatt

9. Yasama isteginizin azaldigini ne siklikla hissediyorsunuz?

1 2 3 4 5 6 7
Daima Hicbir zaman

10. Son bir ay iginde is yerinde / evdeki verimliliginizden memnun musunuz?

1 2 3 4 5 6 7
Hic memnun Cok
degilim memnunum

11. Bugiin kendinizi ne kadar huzursuz hissediyorsunuz?

1 2 3 4 5 6 7
Hic¢ huzursuz Cok huzursuz hissediyorum
hissetmiyorum

12. Size gore. hastaliginiz. son iki haftada. en yakinlarinizla iligkilerinizi ne kadar
bozdu?

1 2 3 4 5 6 7
Tamamen Hi¢c bozmadi

bozdu
13. Agri ya da rahatsizliklar gunlik aktivitelerinizi ne kadar etkiliyor?

1 2 3 4 5 6 7
Hig etkilemiyor
Cok etkiliyor

14. Son iki haftada hastaliginiz size kigisel olarak ne kadar zorluk yasatti?

1 2 3 4 5 6 7
Cok fazla Hic zorluk
zorluk yasatti yasatmadi
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Latfen asagidaki sorulara son iki hafta igindeki aktivitelerinize ve saglik
durumunuza goére cevap veriniz.

15. Ev ile ilgili ginlik sorumluluklarinizin ne kadarini tamamlayabiliyorsunuz?

1 2 3 4 5 6 7
Hepsini Hicbirini

16. Son iki haftada en yakinlarinizi gérmeye / onlarla birlikte zaman gegirmeye
ne kadar istekliydiniz?

1 2 3 4 5 6 7
isteksizdim Cok istekliydi

17. Son iki haftada kag¢ kez bulantiniz oldu?

1 2 3 4 5 6 7
Hic olmadi Cok fazla oldu

18. Gelecekten ne kadar korkuyorsunuz?

1 2 3 4 5 6 7
Devamli Hi¢c korkmuyorum
korkuyorum
19. Son iki haftada arkadaslarinizi gérmeye / onlarla birlikte zaman gecirmeye
ne kadar istekliydiniz?

1 2 3 4 5 6 7
Isteksizdim istekliydim
Gok

20. Sizce son iki haftada yasadiginiz agri ya da rahatsizliklarin ne kadari
hastaliginizla ilgiliydi?

1 2 3 4 5 6 7
Hicbiri Hepsi

21. Size uygulanan tibbi tedaviye ne kadar glveniyorsunuz?

1 2 3 4 5 6 7
Hi¢ guvenmiyorum Cok guiveniyorum
22. Sizce bugln nekadar iyi gorinuiyorsunuz?

1 2 3 4 5 6 7
Son derece koétu Son derece lyi
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Fonksiyonel Yasam Olgegi’nin Alt Basliklan

Alt bashklar Soru numarasi
Fiziksel Fonksiyonlar 4.6.7.10.11.13.15.20.22
Psikolojik Fonksiyonlar 1.2.3.9.18.21
Genel lyilik Hali (Kanserle ilgili Guigliikler) 8.12.14
Sosyal Fonksiyonlar 16.19
Gastrointestinal Semptomlar (Bulanti) 5.17

Olgek 7°1i Likert Olgegi’ne gore hazirlanmistir ve Olgekte secenekler
olumludan olumsuza dogru siralanan yedi katogoriden olusmaktadir. Fonksiyonel
Yasam Olgegi’ndeki segenekler olumsuz sorular i¢in 7.6.5.4.3.2.1; olumlu sorular
icin 1.2.3.4.5.6.7 olarak puanlandirilmistir. 2. 3. 6. 9. 10. 12. 14, 16. 18. 19. 21. 22
nolu sorular siitunun sagina dogru olumlu. geri kalan 1. 4. 5. 7. 8. 11. 13. 15. 17. 20
nolu sorular siitunun sagma dogru olumsuz olarak degerlendirilmistir. Olgek
sonuglar1 her bir sorunun puan degeri toplanarak bulunmustur. Ol¢ekte maksimum
puan 154. minumum puan 22’°dir ve yiiksek puanlar fonksiyonel durumun ve yasam

kalitesinin ¢ok iyi oldugunu gostermektedir.

Schipper H. Clinch J. McMurray A. et all. (1984). Measuring the quality of
life of cancer patients: The functional living index-cancer: Development and
validation. J Clin Oncol; 2 (5):472-483.

Bektas HA. Akdemir N. (2008) “Reliability and Validity of the Functional Living Index — Cancer
(FLIC) in Turkish Cancer Patients”. Cancer Nursing: An International Journal for Cancer Care; 31
(1): E1-E7. (SSCI)

Bektas HA. Akdemir N. (2006) “Kanserli Bireylerin Fonksiyonel Durumlarinin Degerlendirilmesi.”
Tiirkiye Klinikleri T1p Bilimleri Dergisi; 6(5): 488-499.

131



Appendix 7

Fonksiyonel Yasam Olgegi —Emezis

Bulanti Bolimii

1. Bulanti sayisi

1 2 3 4 5 6 7
2. Gundelik aktivitelerini veya bos vakitlerindeki genel faaliyetleri stirdiirebilme
becerisi

1 2 3 4 5 6 7
Hig Normal
3 Yemek hazirlama veya ufak ¢apli ev isleri yapma becerisi

1 2 3 4 5 6 7
Hic Normal
4, Yemekten zevk alabilme
1 2 3 4 5 6 7
Hic Normal
5. Serinletici iceceklerden zevk alabilme

1 2 3 4 5 6 7
Hig Normal
6. Aile ve arkadaslarla vakit gegirme istegi

1 2 3 4 5 6 7

Hig isteksizdim Cok istekliyidim
7. Gunlik islevlerden etkilenme

1 2 3 4 5 6 7
cok Hig

2. kisisel zorluklara maruz kalma

cok Hig
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9. diger zorluklara maruz kalma

1 2 3 4 5 6 7
cok Hic

Kusma Boliimi

10. kusma sayisi

1 2 3 4 5 6 7
11. Gindelik aktivitelerini veya bos vakitlerindeki genel faaliyetleri sirdlirebilme
becerisi
1 2 3 4 5 6 7
Hig Normal

12. Yemek hazirlama veya ufak capli ev isleri yapma becerisi

1 2 3 4 5 6 7
Hig Normal
13. Yemekten zevk alabilme

1 2 3 4 5 6 7
Hic Normal
14. Serinletici iceceklerden zevk alabilme

1 2 3 4 5 6 7
Hig Normal
15. Aile ve arkadaslarla vakit gecirme istegi

1 2 3 4 5 6 7
Hic isteksizdim Cok istekliyidim
isteksizdim

16. Gunlik islevlerden etkilenme

1 2 3 4 5 6 7
cok Hig
17. Kisisel zorluklara maruz kalma

1 2 3 4 5 6 7
cok Hig

18. Diger zorluklara maruz kalma

1 2 3 4 5 6 7
cok Hig
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Appendix 8

Yan Etki Anketi

Litfen asagidaki sorulari cevaplayin

Asagidaki Rahatsizliklardan Sahip misiniz?

Semptomlar Hayir Evet

Hafif Orta

Siddetli

]
]

Eklam agrisi

(-

Sirit agrisi

Kas agrisi

Genel halsizlik

Karin agrisi

Kabizlik

ishal

Bas agrisi

Flatulence

Mide bulantisi

Yutma problemi

Kusma

Hazimsizlik

Koyu Renkli Digkilama

Dis Eti Kanamasi

Sik idrara Cikma

idrarda Kan Gérme

O 0000000000000 0000
O 0000000000000 0 0
O 0 0000000000040 0 0 0

idrar Yaparken Yanma

O 0 0000000000000 0«0




Koyu Renkli idrar

idrar Miktarinda Azalma

Yorgunluk

Bas Agrisi

Uyku Hali

uyusukluk

Hafiza kaybi

Denge kaybi

istah kaybi

Titreme

Susuzluk

Depresyon

Isig1 Hassasiyet

Stress

Karisikhk

Konsantrasyon kaybi

Glvenlik agig

Nefes alma zorlugu

Okstiruk

Bogaz agrisi

Grip

Hapsurma

Burun kanamasi

Kasinti

O 0000000000000 00000000 00

O 000000000000 00000000000

O 0 0000000000000 0000:00I00

O 0000000000000 00000»00°00O~0 a0




Cilt kurulugu

Siskinlik

Cilt kurulugu

Asiri terleme

Ciltte kirmizi dokianti

GOz agrisi

Gorme bozuklugu

CGarpinti

Ates

Kulaklarda ginlama

Flushing

Solgunluk

00 00 00000000

O 00 0 00000000

O O 0 00 0 0 00 000

O 0 00 00000000

Teskkur Ederiz
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Appendix 9
MASCC Guidelines 2014

SUMMARY ACUTE NAUSEA AND VOMITING

EMETIC RISK GROUP ANTIEMETICS

High 5HT, +

Anthracycline +
Cyclophosphamide (AC)

Moderate (other than AC)

PALO *
Low DEX |OR 5HT, OR

5HT, +

45

Minimal No routine prophylaxis
5HT, =
g mpmr _

antagonist

* NOTE: If the NK1 receptor antagonist is not available for AC chemotherapy, palonosetron is the
preferred 5-HT, receptor antagonist.

The Antiemetic Subcommittee of The Multinational Association of Supportive Care in Cancer. - Ann Oncol 2010; www.mascc.org.

Multinational Association of Supportive Care in Cancer | MASCC

Supportive Care Makes Excellemt Cancer Care Possible A WWW.MASCC.ORG

SUMMARY DELAYED NAUSEA AND VOMITING

EMETIC RISK GROUP ANTIEMETICS
+ APR
Anthracycline + Cyclophosphamide _
(AC)

High

Moderate (other than AC)
Low No routine prophylaxis
Minimal No routine prophylaxis

* DEX only, if FOSAPREPITANT used on Day 1
** |f FOSAPREPITANT used on Day 1

The Antiemetic Subcommittee of The Multinational Association of Supportive Care in Cancer. Ann Oncol 2010; www.mascc.org

Multinational Association of Supportive Care in Cancer | MASCC

Supportive Care Makes Excellent Cancer Care Possible A |WWW.MASCC.ORG
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