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ABSTRACT

Background: Although it is considered as important part in cancer therapy,
radiotherapy is associated with many acute side effects. The clinical phar
macist in clinical oncology practice provides a well-defined role in the as-
sessment and monitoring of side effects during treatment. The aim of this
study was to explore Radiotherapy-Related Acute Side Effects (RRASESs) in
a real-life setting at the radiology unit and whether there is a possibility for
providing radiology unit-based clinical pharmacy supportive services in col-
laboration with other healthcare professionals for cancer patients admitted
for radiotherapy application. Methods: A retrospective descriptive study
was carried out on cancer patients admitted for radiotherapy application at
the radiology unit. During the study, detection of RRASEs incidence and
their outlined treatments were assessed. Results: RRASEs observed was
494 with a mean number of 6.175+2.88 per patient. A high incidence of
RRASEs was encountered among male patients 61.3%. Nausea and vomit-
ing were the most common acute side effects encountered 82.5% followed
by loss of appetite 73.8%. There was a significant correlation between the
incidence of RRASEs and a number of factors that were related to age

INTRODUCTION

Radiotherapy is an integral part of cancer therapy and nowadays it is
considered as an important choice of treatment for the majority of can-
cer patients.! Two types of radiotherapy-related side effects are docu-
mented and they are classified as early acute and late chronic. The early
acute side effects are usually seen during radiotherapy application or
just after its completion, which end up within four to six weeks. The late
side effects are considered as chronic or permanent and foreseen within
months to years after radiotherapy completion.? Several oncology litera-
tures reported that radiotherapy application is associated with numerous
acute side effects including acute skin reactions (90%); gastrointestinal
toxicity (40 to 80%) affecting oral mucosa, larynx and salivary function;
and genitourinary toxicity (40 to 74.5%) affecting prostate and cervical
tissues.>®

Healthcare professionals should have a profound attention to minimize
the incidence of both complications during cancer therapy.” The proper
overcome and management of these side effects could be accomplished
through provision of Clinical Pharmacy Services (CPSs). One of the
main objectives of the clinical pharmacist in oncology practice is the
assessment and monitoring of side effects revealed by patients during
treatment.® Earlier studies indicate that patient education can reduce
treatment complications, improve physical and psychosocial outcomes,
influence patients’ desire to complete the course of therapy, minimize
unnecessary hospital admissions and improve patients’ quality of life.*!*
Despite these facts, therapy-related complications still not considered as

greater than 60 years (P=0.0003), cigarette smoking (P=0.0084), comor
bidities (P=0.0328), carcinoma type and stage (P=0.0098) and (P=0.0001)
respectively. Conclusion: Radiotherapy application is associated with the
incidence of different acute side effects that require proper treatment and
follow-up. This could be further achieved through the introduction of the
clinical pharmacist services in collaboration with other healthcare profes-
sionals for better patient-related health outcomes.
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a relevant problem by a large proportion of healthcare professionals and

the clinical pharmacist is still an under-utilised resource.'***

The purpose of this study was to explore in a real-life setting the inci-
dence of RRASE:s at a radiology unit and whether there is a possibility for
providing radiology unit-based clinical pharmacy supportive services to
ease the reduction and management of these complications in collabora-
tion with other healthcare professionals for cancer patients admitted at
the radiology unit in one of the main hospitals at the Anatolian part of
Istanbul-Turkey.

MATERIALS AND METHODS

The study was designed as a retrospective descriptive; single-centre anal-
ysis. Patients were screened from January through July 2015. Approval
of this study was granted from the Ethical Committee of Dr. Liitfi Kirdar
Kartal Teaching and Research Hospital. The research was conducted at
the radiology unit of Dr. Liitfi Kirdar Kartal Teaching and Research Hos-
pital as one of the principle hospitals in the Anatolian part of Istanbul,
Turkey.

Irrespective of the type of carcinoma, all adult patients over the age of 18
years old, newly diagnosed with cancer and referred for receiving radio-
therapy, were enrolled in this study and were checked for the incidence
of RRASEs. A number of patients receiving radiotherapy at the radiology
unit during the above period were used to estimate the sample size. In
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order to remove the effect of earlier treatment, patients treated with ei-
ther a previous chemotherapy or radiotherapy were undertaken a wash-
out period of 12 months. Exclusion criteria included patients with neo-
adjuvant chemotherapy, those receiving chemotherapy concomitantly,
patients received either chemotherapy or radiotherapy at a period of less
than 12 months and patients with incomplete data. The details of the
patients were screened taking into account patients’ socio-demographic
data (Age, gender, cigarette smoking, presence of comorbid conditions),
disease characteristics (Previous chemotherapy, previous radiotherapy,
radiation-applied area, type and stage of diagnosed cancer). The data
were collected from the medical records of the patients and used to
structure a detailed health report for the patients.

Outcomes and analysis

In the radiotherapy unit, radiation oncologists and nursing staff are the
main healthcare team providing therapy services. CPSs are usually lack-
ing as there is no clinical pharmacist presented to provide clinical phar-
macy care services. In the outpatient radiology unit of our hospital, the
observed RRASEs are usually recorded in the medical charts of the pa-
tients who received radiotherapy. These reported acute side effects were
reviewed and evaluated by the researcher clinical pharmacist in order
to assess the incidence of RRASEs and considered as the primary objec-
tive of this study. The RRASEs were assessed and recorded based upon
those described by the American Cancer Society."* Proper management
of cancer patients suffering from these complications was also reported
and considered as the secondary objective of this study.

The SPSS version 16 was used for statistical analysis. Descriptive analy-
sis was used to describe the study population and the results were ex-
pressed in numbers, percentages, mean values and standard deviations.
Comparison of mean between any two groups was carried out using in-
dependent sample t-test. Association between categorical variables was
assessed using either chi-square or corrected chi-square test. Chi-square
test was used to compare between percentages in this study. The level of
significance used for the statistical analysis was considered as P<0.05.

RESULTS

Table 1 presents the socio-demographic characteristics of the recruited
study participants who met the study’s inclusion criteria. As 16 patients
met the exclusion criteria, 80 patients were enrolled in this study. The
mean age of the patients was 58.4+14.8 years ranging from 60 to 92 years;
most of them were males (55, 68.8%). The majority of the patients were
diagnosed with stage IV cancer (67, 83.8%) with no previous history of
radiotherapy (77, 96.2%). Lung cancer was the most common type (28,
35%) and thorax represented the most common radiation-applied area
(36, 45%).

The total number of RRASEs observed was 494 with mean number of
6.175+2.88 per patient. ‘Males and females’ incidence of RRASEs was
303 (61.3%) and 191(38.7%), (P=0.0001) respectively. Figure 1 shows
the incidence of RRASEs among study population. The findings demon-
strated that Radiotherapy-Induced Nausea and Vomiting (RINV) was
the most common acute side effects encountered (66, 82.5%) followed
by loss of appetite (59, 73.8%); skin reactions (51, 63.8%). Radiothera-
py-related oral complications were also of high incidence among patients
of this study. These include stomatitis (55, 68.8%); swallowing difficulties
(45, 56.2%); mouth ulcers and dry moth (43, 53.8%) and metallic taste
(40, 50%). Other RRASEs are shown in Figure 1.

Table 2 shows whether there is a possible correlation between charac-
teristics of the study population and the incidence of RRASEs. Patients
greater than 60 years old demonstrated a significant higher incidence
of dry mouth (P=0.0437), metallic taste (P=0.0003). Patients diagnosed
with stage IV cancer were significantly suffering from RINV (n=46,
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Table 1: Demographic and Clinical Characteristics of Study Population.

Variable No. of Patients Percentage
(n=80) (%)
Age (years), Mean +SD 58.4+14.8,60t092 -
(Range)
Gender
Males 55 68.8
Females 25 31.2
Cigarette Smoking
Yes 25 31.2
No 55 68.8
Comorbid Conditions
Yes 20 25
No 60 75
Cancer Stage
Stage III 13 16.2
Stage IV 67 83.8
Previous Chemotherapy
Yes 42 52.2
No 38 47.5
Previous Radiotherapy
Yes 3 3.8
No 77 96.2
Radiation-Applied Area
Thorax 36 45
Head 25 31.2
Pelvis 15 18.8
Vertebra 4 5
Type of Carcinoma (CA)
Lung CA 28 35
Breast CA 17 21.2
Brain CA 12 15
Skin CA 12 15
Colorectal CA 4 5
Prostate CA 4 5
Pelvis CA 3 3.8
Total number of RRASEs, 494, 6.175+2.88
Mean +SD
Males incidence (n, %) 303 (61.3)  eeeeee
Females incidence (n, %) 191 (38.7)

P=0.0001); skin reactions (n=37, P=0.0001) and stomatitis (n=44,
P=0.0001). It was found that cigarette smoker patients were also signifi-
cantly at higher risk for developing different oral-related complications
(P=0.0084), including both mouth ulcers and dry mouth (n=12), me-
tallic taste (n=22); stomatitis (n=20), swallowing difficulties (n=21). In
addition, patients suffering from comorbid conditions also experienced
significant incidence of RRASEs (P=0.0328), Table 2.

Regarding the type of cancer involved, there was a significant correlation
between the cancer type and the incidence of RRASEs particularly RINV,
skin reactions and different oral complications, including lung cancer
(P=0.0098), breast cancer (P=0.0009) and skin cancer (P=0.0287). For
the radiation-applied area (Thorax vs. head), it was found that patients
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Table 2: Stratification of RRASEs Incidence by the Patients Demo-
graphic and Clinical Characteristics.

Table 3: RRASEs Treatment Recommended for Part of the Study Popu-
lation.

RRASEs Age Categories
(years)
P-value
>60 <60
N=45 N=35
Dry mouth 19 24 0.0437 *
Diarrhoea 24 18 0.0921 NS
Loss of 36 21 0.0027 *
appetite
Metallic Taste 14 25 0.0003 **
Mouth ulcers 18 24 0.0921 NS
RINV 36 30 0.0921 NS
Skin reactions 26 23 0.1682 NS
Patients’ Characteristics RRASEs No. of P-value
Patients
N=
Type of Carcinoma (CA)
Lung CA Loss of appetite 12
Mouth ulcers 12 0.0098 **
Metallic taste 20
RINV 19
Skin reactions 18
Swallowing difficulty 18
Loss of appetite 10 0.0009 **
Breast CA Metallic taste 17
Mouth ulcers 7
RINV 15
Skin reactions 17
Swallowing difficulty 17
Skin CA RINV 7
Skin reactions 12
Stomatitis 9 0.0287 *
Swallowing difficulty 12
Cancer Stage RINV 8 vs. 46
Stage III vs. Stage IV Skin reactions 7 vs. 34 0.0001**
Stomatitis 5vs. 44
Cigarette Smoking Loss of appetite 20
Mouth ulcers 12 0.0084 **
Metallic taste 22
RINV 21
Stomatitis 20
Swallowing difficulty 21
Comorbidity Mouth ulcers 15
RINV 17 0.0328 *
Skin reactions 16
Stomatitis 10
Swallowing difficulty 15
Radiation-applied area
Thorax vs. Head Diarrhoea 27 vs. 15 0.0082**
Skin reactions 23vs. 19
Stomatitis 9vs. 15

*(P<0.05), **(P<0.01), NS: Non-Significant.
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RRASEs Suffering Patients Treated P-value

(Total=80) Patients

N (%) N, (%)

Diarrhoea 42 (52.5) 10 (23.8) 0.0003 **
Loss of appetite 59 (73.8) 12 (20.3) 0.0001 **
Metallic taste 40 (50) 2 (5) 0.0001 **
RINV 66 (82.5) 23 (34.8) 0.0001 **
Skin reactions 51 (63.8) 41 (80.4) 0.0086 **
Stomatitis 55 (68.8) 32 (58.1) 0.0423 *

*(P<0.05), **(P<0.01).

receiving radiotherapy applied to the thorax area was associated with
significant incidence of diarrhoea and skin reactions (P=0.0082).

Treatment of some of the detected RRASEs is presented in Table 3. It
was found that 23.8% (P=0.0003) and 34.8% (P=0.0001) of the patients
had a treatment for diarrhoea and for nausea and vomiting respectively.
20.3% (P=0.0001) of the patients were treated for loss of appetite. For
radiotherapy-related oral complications including metallic taste, only
5% (P=0.0001) were subjected to receive treatment, while for stomatitis
58.1% (P=0.0423) of the patients were received appropriate treatment.
For skin reactions 80.4% (P=0.0806) of the patients were recommend-
ed treatment. Figure 2 also represented that not all patients complained
RRASEs were prone to treatment.

DISCUSSION

In cancer therapy, radiotherapy provides good clinical and therapeutic
outcomes, however these beneficial results are associated with the in-
cidence of many side effects and severe complications.*> The findings
of this study revealed the high incidence of RRASEs (Table 1). It is well
known that the incidence of side effects including RRASEs could be re-
lated to a number of factors, such as advance age of the patients, gen-
der, presence of comorbid conditions, advanced cancer stage (III or IV),
cancer type, dose of radiation applied, social habits, fatigue and psycho-
logical aspects.'®'” Earlier studies were consistent with the findings of
our study which reported high and frequent acute complications from
radiotherapy application that manifest during or after the completion
of therapy.® Vaz et al.* found that the incidence of acute radiotherapy
toxicity was as high as 93.5% among gynaecological cancer patients un-
dergoing pelvic radiotherapy. Andreyev J'® also reported that almost all
patients experience gastrointestinal toxic symptoms following pelvic or
abdominal radiotherapy.

RINV was the first most common and troublesome acute side effect
encountered (82.5%). It is postulated that radiotherapy particles causes
activation of the central emetogenic centres in the brain, which leads to
nausea and emesis." Results of this study are in agreement with Feyer
P et al. study."” which found that 50% to 80% of cancer patients under-
going radiotherapy may show nausea and vomiting during and/or after
treatment. The high incidence of RINV is multifactorial®® which might
be related to radiation treatment itself (Administered dose, applied
area), patient-related factors, including gender (Males incidence 61.3%,
P=0.0001), age and health status, such as cigarette smoking (P=0.0084)
and comorbidities (P=0.0328), psychological state, tumour stage (stage
IV, P=0.0001) and cancer type (such as lung cancer, P=0.0098) as pre-
sented in Table 2. Furthermore, these complications may cause interrup-
tion of therapy, negatively affect patients’ healing and recovery process,
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Figure 1: Incidence of RRASEs among Study Population.

response to treatment, sense of well-being, quality of life and increase the
risk of infections. Therefore, early nutritional intervention is important
to reduce dehydration, malnutrition, electrolyte imbalance, risk of infec-
tions, treatment toxicities and enhanced overall survival.?*!

The second most common observed RRASEs was loss of appetite
(73.8%). Radiotherapy frequently causes or exacerbates poor nutritional
status among cancer patients that is related to the multiple experienced
acute side effects encountered during this study, such as RINV, fatigue,
diarrhoea and oral complications (Stomatitis, swallowing difficulties,
mouth ulcers and metallic taste) alongside other related factors such as
cancer type (Lung cancer, P= 0.0098; breast cancer, P=0.0009) (Table 2).
Meanwhile, malnutrition has been found to negatively affect patients’
response to therapy and survival. It also associated with prolonged hos-
pital stays, slower healing and recovery rates, increased complications
and higher healthcare costs and mortality rates.”>** A study by Guo Li et
al® reported that RRASEs had significant impact on weight loss during
radiotherapy. Another study by Odelli C. et al.? found that early and reg-
ular nutrition assessment and intervention results in improved treatment
tolerance for oesophageal cancer patients receiving chemoradiation.

Radiotherapy-related oral complications were also among the most com-
mon and significant acute side effects observed in this study. These com-
plications were manifested as metallic taste, mouth ulcers, stomatitis and
swallowing difficulties. These findings were consistent with previous lit-
erature data which reported that radiotherapy-related oral complications
are some of the most significant and unavoidable toxicities associated
with cancer treatment” and extensively reported that 90% to 100% of
cancer patients receiving radiation therapy are suffering from different
oral complications.” These debilitating complications could severely af-
fect mucosal surfaces for extended duration (3-12 weeks) than chemo-
therapy-related oral complications (3-12 days) and furthermore, could
occur more aggressively in relation to certain risk factors, including ad-
vanced patient’s age (Greater than 60 years old), gender (Males incidence
61.3%, P=0.0001), genetic predisposition, oral hygiene, cigarette smok-
ing (P=0.0084), alcohol drinking, presence of comorbidities (P=0.0328),
radiotherapy applied area (thorax, P=0.0082) and rate and dose of radi-
otherapy.?* as shown in Table 2. Eifel P] et al.*! reported that the influ-
ence of serious radiotherapy complications was strongly correlated with
certain patient-risk factors. Therefore, the reasons behind showing such
correlation were to assess which patients’ groups were subjected more
to RRASEs incidence and to determine the type of acute complications
commonly observed among specific study population. This could pay
more attention at those populations to aid implementation of proper
CPSs and to adjust and intensify these services for those highly risk pa-
tients.

Radiotherapy-related skin disorders are another common issue observed
in this study with an incidence reaching 63.8%. Even with advances in
technology and changes to therapeutic regimens to lessen the burden of
radiotherapy-related skin reactions, they remain as significant complica-
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Figure 2: Differences between Patients Suffering- and Treated from RRASEs..

tions with an incidence up to 90%.6,32 This can lead to premature inter-
ruption of therapy and potentially negatively influence cancer patients’
control and cancer prognosis. Radiotherapy-related acute skin reactions
observed in this study usually started within 1-4 weeks following thera-
py and manifested as mild red rash, itchy and peeling skin.

In this study, we observed that only a limited number of patients suffer-
ing from these acute complications were subjected to receive treatment
as shown in Table 3 and Figure 2. RINV were the most common RRASEs
observed, however we found that only 23 (34.8%) out of 66 patients were
treated. Only 10 patients (23.8%) out of 42 had a treatment for diarrhoea.
12 (20.3%) patients out of 59 were treated for loss of appetite. Regarding
radiotherapy- related oral complications, only 2 (5%) out of 40 patients
and 32 (58.1%) out of 55 patients were gotten a suitable treatment for
metallic taste and stomatitis respectively. Furthermore, we observed a
large number of RRASEs (494) among a small sample size number of
study participants (#=80). In this regard, those patients require more ap-
propriate and extensive follow-up and further instructions in order to
reduce and manage these complications during radiotherapy schedules.

In oncology setting, clinical pharmacists are crucial team members and
are adequately qualified to provide drug-related and consultative inter-
ventions. These interventions include patient education and counselling,
boosting medication knowledge and side effects management. The inter-
ventions helped the patients to learn the expected therapy-related com-
plications that could occurred during subsequent treatment cycles.”?**
Additionally, patients have to get a full knowledge about any supportive
care medications, the reasons they are being used and self-monitoring
of therapy-related side effects (When to expect the occurrence of these
complications and how to manage them effectively). The lack of this
knowledge could lead to increased hospital admissions, increased mor-
bidity and reduced patients’ quality of life.*** Hence, radiology unit-
based clinical pharmacist role is essential in reviewing treatment plan,
evaluating, minimising and getting more follow- up of side effects and in
detecting other Drug-Related Problems (DRPs) to improve patient-relat-
ed health outcomes. Therefore, for better implementation of CPSs, it is
important to enhance the awareness and recognition of other healthcare
professionals about the clinical pharmacist concerns.

Strengths and limitations

Many literatures have been discussed the incidence of radiotherapy-re-
lated complications, but to the best of our knowledge, this is the first
study in Istanbul-Turkey which conducted the determination of RRASEs
in a real-life setting in order to introduce CPSs and the importance of
clinical pharmacist role at the radiology unit. This could be a starting
point for developing prospective studies to explore the influence of CPSs
and other therapy-related problems and thus building the gap between
multidisciplinary team for better collaborative working at the radiology
units of other hospitals. However, the study has some limitations that
should be taken into consideration resulting from hidden confounders
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and biases due to the retrospective nature of the study. Another limita-
tion included a small sample size of participants as the recruitment in
this study included only patients meeting the eligible inclusion criteria.
Finally, limitations included also patients’ recruitment at the radiology
unit of a single hospital and the researcher clinical pharmacist could not
identify adherence for medications being recommended for patients
which might limit the ability to detect improvements in some outcomes.

CONCLUSION

The results of this study pay more attention to help increase awareness
about RRASEs and the pivotal role of the clinical pharmacist within the
multidisciplinary team. During radiotherapy application, as patients
experience many different acute side effects, the introduction of CPSs
and radiology unit-based clinical pharmacist in collaboration with other
healthcare professionals is considered elemental to meet the needs for
better optimizing of treatment outcomes and improving patient satis-
faction.
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