Page 456

VOJINOSANITETSKI PREGLED

Vojnosanit Pregl 2021; 78(4): 456-461.

ORIGINAL ARTICLE
(CC BY-SA) 228

TETg
! "A'

UDC: 616.61-006-085:615.065
DOI: https://doi.org/10.2298/VVSP201109145M

Adverse drug reactions associated with sunitinib therapy:

characteristics and risk factors

Nezeljena dejstva sunitiniba: karakteristike i faktori rizika

Snezana Mugo$a*', Zoran Dzami¢*, Majda Sahman-Zaimovié¢*',
Nevenka Lukovac-Janji¢®

University of Montenegro, *Faculty of Medicine, SInstitute for Oncology and
Radiotherapy, Podgorica, Montenegro; TInstitute for Medicines and Medical Devices,
Podgorica, Montenegro; *University of Belgrade, Faculty of Medicine, Clinic for
Urology, Belgrade, Serbia

Abstract

Background/Aim. Kidney tumors account for 2-3% of all
tumors. Renal cell carcinoma (RCC) is the tenth most
common malignancy. Sunitinib is used as the first treatment
line in patients with a good and intermediate prognosis. The
aim of this study was to analyze the risk factors, frequency,
and adverse drug reactions (ADRs) of sunitinib in patients with
metastatic RCC. Methods. The retrospective study included
170 patients treated at the Clinic for Oncology of the Clini-
cal Center of Montenegro, Urology Clinic of the Clinical
Center of Serbia, and Clinic for Oncology of the Clinical
Center Nis. As a data source, we used patient medical histo-
ties and/or electronic patient records. ADRs wete charac-
terized by using Rawlins and Thompson classification. Each
ADRs severity was assessed in accordance with the World
Health Organization criteria. Causality was assessed using
the Naranjo probability scale. Results. ADRs of sunitinib
occurred in 152 (89.4%) patients. ADRs were 89% type A
and 11% type C. Disorders of the blood and lymphatic sys-
tem, gastrointestinal disorders, and disorders of the skin and
subcutaneous tissue were the most common manifestations of

Apstrakt

Uvod/Cilj. Tumori bubrega ¢ine 2-3% svih tumora.
Karcinom bubreznih Celija nalazi se na desetom mestu
najées¢ih  maligniteta. Kao prva terapijska linija kod
bolesnika sa dobrom i intermedijarnom prognozom koristi
se sunitinib. Cilj rada bio je analiza faktora rizika, ucestalosti
ispoljavljivanja i karakteristika nezeljenih dejstava sunitiniba
kod bolesnika sa metastatskim karcinomom bubrega.
Metode. Retrospektivnom studijom je bilo obuhvaceno 170
bolesnika le¢enih na Klinici za onkologiju Klinickog centra
Crne Gore, Uroloskoj klinici Klinickog centra Srbije i
Klinici za onkologiju Klinickog centra Nis. Kao izvor
podataka koristili smo istorije bolesti i/ili elektronske
kartone bolesnika. NeZeljena dejstva su klasifikovana prema

ADRs of sunitinib. Causality assessment was most commonly
classified as certain (60%). Serious ADRs occurred in 4.5%
of patients. Most patients recovered without consequences.
The most common manifestations of ADRs were:
leukopenia, hypothyroidism, thrombocytopenia, diarrhea,
stomatitis, asthenia, and hypertension. All ADRs were ex-
pected. The number of concomitant medications and the dura-
tion of therapy proved to be the most significant risk factors
for ADR to sunitinib. Conclusion. Our study shows that the
incidence of ADRs of sunitinib in patients with kidney can-
cer is high. The ADRs were mostly moderate and mild in
intensity and occurred as a consequence of the pharmaco-
logical action of the drug. It is necessary to conduct contin-
uous education of medical oncologists in the field of moni-
toring safe drug use, as well as patients on sunitinib therapy,
in order to improve their awareness of the sunitinib ADRs
and the risk factors that lead to them, with the aim of reduc-
ing their frequency.

Key words:
drug-related side effects and adverse reactions; kidney
neoplasms; sunitinib.

Rawlins and Thompson Klasifikaciji, tezina prema kriterijumima
Svetske zdravstvene organizacije, a uzrocno-posledicna
povezanost  koriséenjem  Naranjo skale. Rezultati.
Nezeljena dejstva sunitiniba ispoljila su se kod 152 bolesnika
(89,4%). Nezeljena dejstva tipa A ispoljila su se kod 89%, a
tipa C kod 11% bolesnika. Najces¢e su se ispoljili
poremecaji krvi i limfnog sistema, gastrointestinalni
poremecaji i poremecaji koze i potkoznog tkiva. Uzro¢no-
posledi¢na povezanost izmedu leka i nezeljenog dejstva
najcéesée je Kklasifikovana kao sigurna (60%). Znacajna
nezeljena dejstva imalo je 4,5% bolesnika. Vecina bolesnika
se oporavila bez posledica. Najceséa nezeljena dejstva bila
su: leukopenija, hipotireoza, trombocitopenija, dijareja,
stomatitis, astenija i hipertenzija. Sva zabelezena neZeljena
dejstva bila su ocekivana. Najznacajniji faktori rizika od
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nastanka nezeljenih dejstava sunitiniba bila su broj
istovitemeno  koriséenih  lekova 1 trajanje  terapije.
ZakljuCak. Nase istrazivanje pokazuje da je ucestalost
nezeljenih dejstava sunitiniba kod bolesnika sa karcinomom
bubrega visoka. Nezeljena dejstva su uglavnom bila
umerena i laka po intenzitetu i nastala su kao posledica
farmakoloskog dejstva leka. Potrebno je sprovesti dodatnu
edukaciju medikalnih onkologa iz oblasti pracenja bezbedne

primene lekova, a takode i bolesnika koji su na terapiji
sunitinibom, sa ciljem unapredenja njihove informisanosti o
nezeljenim dejstvima sunitiniba i faktorima rizika koji do
njih dovode, kako bi se njihova ucestalost smanjila.

Kljucne reci:
lekovi, neZeljeni efekti i neZeljene reakcije; bubreg,
neoplazme; sunitinib.

Introduction

A significant increase in the incidence of renal cell
carcinoma (RCC) has been observed in the last 50 years,
including cancers detected at an early stage of the disease,
which is explained by the increasing use and
improvement of diagnostic procedures, as well as the
increasing impact of the growing presence of risk factors
such as smoking, obesity, and hypertension . Sunitinib,
an oral multitargeted tyrosine kinase inhibitor, is used as
the first-line treatment in patients with a good and inter-
mediate prognosis, while patients with a poor prognosis
are treated with temsirolimus. The therapeutic success of
this drug depends on the three most important factors: the
dosage of the drug, the length of therapy, and the adverse
drug reactions (ADRs) that the drugs cause 2. The most
serious adverse reactions (ADRs) associated with
sunitinib, some with fatal outcomes, are renal failure,
heart failure, pulmonary embolism, gastrointestinal
perforation, and hemorrhages ®. The most common ADRs
(=21/10) of any grade included decreased appetite, taste
disturbance, hypertension, fatigue, gastrointestinal
disorders, skin discolouration, and palmar-plantar
erythrodysesthesia syndrome. These ADRs are usually
expected to decrease during the treatment.

However, there are ADRs that require additional
management due to the metabolic pathway of the sunitinib
(by cytochrome P450 3A4) and its pharmacological and
toxicological characteristics. Furthermore, sunitinib is
intended for long-term use. Therefore, it is very important
to consider any problems related to ADRs of the drug that
could, among other things, be the reason for the inevitable
discontinuation of the drug and adversely affect the
comfort of patients during treatment.

The aim of this study was to establish the criteria for
detection of ADRs of sunitinib, to analyze these ADRs
and risk factors for their development in order to provide
recommendations for their prevention, and thus to ensure
optimal benefit from sunitinib treatment.

Methods

Study design and patients selection

The retrospective study included 170 patients treated
at the Clinic for Oncology of the Clinical Center of
Montenegro, Urology Clinic of the Clinical Center of
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Serbia, and Clinic for Oncology of the Clinical Center Ni$
during the six-month period, from April to October 2018.

Inclusion criteria were the following: patients of both
sexes with metastatic RCC treated with sunitinib in first-
line therapy, performance status 0-2. Severely ill patients
with performance status > 2 were excluded from the
study.

As a data source, we used patient medical histories
and/or electronic patient records.

At the very beginning of sunitinib therapy, the ex-
pected ADRs were explained to patients. Patients usually
had check-ups with a medical oncologist at intervals of 15
days and more often if necessary. Each time a medical
report was written. The report contained information
about the problems reported by a patient, e.g. skin
changes, changes in mucous membranes, headache, etc.,
and also information about other ADRs noted by the
medical oncologist, based on available laboratory and
other parameters (e.g. thrombocytopenia, leukopenia,
hypothyroidism).

Data on the demographic characteristics of patients,
underlying disease, therapy, laboratory, and other
available data were entered into the computer database.

Definition and classification of ADRs

Definition of ADRs according to the World Health
Organization (WHO) was used in this research *.

ADRs were characterized by using Rawlins and
Thompson ° classification. Each ADR severity was as-
sessed in accordance with the WHO criteria 4 The
causality relationship between the drug and the effect was
established using Naranjo’s ADR probability scale .
ADRs were classified by criteria suggested by Meyboom
et al. 7 as type A ("drug actions"), type B (“patients
reactions"), and type C ("statistical™).

In addition, the level of intervention was attributed,
using a four-level scale: Level 1 — no change in the
treatment; Level 2 — dose adjustment or drug stop, no
additional treatment required; Level 3 — dose adjustment
or drug stop, additional treatment required; Level 4 -
transfer to intensive care unit 8 Each ADR was also
classified according to the system organ class, according
to the Medical Dictionary for Regulatory Activities
(MedDRA) classification of ADRs, as recommended by
the WHO °.
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Statistical analysis

Data contained in medical histories and patient
records, indicating possible ADRs of sunitinib, were
entered into a computer database. Descriptive statistical
methods (arithmetic mean, median, standard deviation)
and methods for testing statistical hypotheses (t-test,
Mann-Whitney test, y>-test, and Fisher's test of exact
probability) were used for the analysis of primary data.
Statistical hypotheses were tested at the level of statistical
significance (alpha level) of 0.05.

Results

The study included 170 respondents who received
sunitinib, 97 (57.1%) from Belgrade, 44 (25.9%) from
Podgorica, and 29 (17.1%) from Nis.

The mean age of all subjects in the study was 61.8 + 9.2
years. The youngest respondent was 24 and the oldest 84
years old. Out of all respondents included in the study,
70.6% were male and 29.4% were female.

Adverse drug reactions of sunitinib occurred in 152
(89.4%) patients (Table 1).

Adverse reactions were present in 84.5% of patients
from Belgrade, 97.7% from Podgorica, and 93.1% from Nis.
There was a statistically significant difference in the
frequency of ADRs in relation to the city (accurate
probability test; p = 0.043).

The total number of ADRs was 467. Table 2 shows the
characteristics of sunitinib ADRs.

The most common certain ADRs were haematological
toxicity (leukopenia, thrombocytopenia, and anemia), as well as
gastrointestinal system disorders (nausea, diarrhea). The most
common probable ADRs were general disorders (asthenia,
malaise, myalgia) and endocrine system disorders (primarily
hypothyroidism). The most common possible ADRs were loss
of appetite, hypertension, headache, and epistaxis.

Serious ADRs, which occurred in 4.5% of patients,
included severe skin reactions and severe forms of diarrhea.
One patient died due to a possible ADR of sunitinib (renal
failure characterized as a possible ADR).

Table 1
Demographic and clinical data of the patients included in the study
Patients without Patients with
Data ADRs ADRs
n=18 n =152

Age (years), mean = SD 620+7.9 62.5+9.3
Sex, n (%)

male 14 (77.8) 106 (69.7)

female 4(22.2) 46 (30.3)
Occupation, n (%)

employed 2(11.1) 44 (28.94)

unemployed 7 (38.9) 52 (34.2)

retired 9 (50.0) 56 (36.8)
Education level, n (%)

elementary 7 (63.6) 4 (36.4)

college 87 (66.9) 43 (33.1)

undergraduate 19 (59.4) 13 (40.6)

graduate 18 (69.2) 8 (30.8)
Comorbidities, n (%)

endocrine system 2 (13.3) 26 (18.1)

central nervous system 0(0) 4(2.8)

gastrointestinal system 0(0) 4(2.8)

respiratory system 1(6.7) 2(1.4)

cardiovascular system 6 (40) 86 (59.3)
Risk factors for RCC, n (%)

smoking 11 (100) 82 (65.1)

malignancy history 4 (50) 21 (26.3)

abuse of analgesics 0(0) 0(0)

chronic kidney disease 1(5.6) 7(4.7)
Disease onset, n (%)

hematuria 4 (36.4) 41 (35)

back pain 3(27.3) 17 (14.5)

without difficulty, by accident 2 (18.2) 39 (33.3)

other 2 (18.2) 20 (17.1)
Prevalence of metastases, n (%)

initially metastatic disease 2(11.1) 38 (25)

more than 2 metastatic sieves 13 (72.2) 102 (67.1)
Number of drugs, mean + SD 49+1.6 21+11
Duration of therapy (months), mean + SD 39+25 74+54

ADRs — adverse drug reactions; RCC - renal cell carcinoma; SD - standard deviation.
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Table 2

Characteristics of detected adverse drug reactions (ADRs) associated with sunitinib

Characteristics of ADRs

ADRs, n (%)

Type

A 416 (89.1)

B 0(0.0)

Cc 51 (10.9)
Causality

certain 276 (59.1)

probable 84 (18.0)

possible 98 (21.0)
Level of intervention

level 1 (no change in dose) 416 (89.1)

level 2 (dose changed or drug stopped) 9(1.9)

level 3 (drug stopped + additional therapy) 39 (8.0)

level 4 (transfer to intensive care unit) 3(1)
Severity

serious 21 (4.5)

non serious 446 (95.5)
Outcome

death 1(0.2)

recovery with consequences 4(0.9)

recovery without consequences 462 (98.9)
Reported by

patient 234 (50.1)

treating physician 233 (49.9)

The most common manifestations of ADRs were:
leukopenia (40%), hypothyroidism (34%), thrombocytopenia
(31%), diarrhea (20%), stomatitis (17%), asthenia (17%),
and hypertension (16%).

Grades 1-2 ADRs were the most frequent. The
frequency of grades 3 and 4 toxicities was relatively low (<
10%).

All ADRs were expected (as described in the Summary
of Product Characteristics).

Table 3 shows the prevalence of involved organic
systems where ADRs occurred, according to the MedDRA
classification.

Table 3

ADRs in patients treated for RCC was 89%. This data shows
that the frequency of ADRs in our study was slightly higher
compared to the other studies in which the frequency of
ADRs of this drug was about 80% . In a study that
comprised 1,073 patients receiving sunitinib, the incidence
of ADRs was 82.1% °.

There are several reasons for such a high incidence of
sunitinib ADRs: the different incidence of ADRs in literature
can be explained by differences in methodology, the
definition of ADRs, classification, algorithms for causality
assessment of ADRs, etc. *; we have included "possible”
ADRs in the total frequency of ADRs, unlike, e.g., some

Presentation of adverse drug reactions (ADRs) in different organ systems

Organ system disorders

ADRs, n (%)

Disorders of the blood and lymphatic system 123 (26.3)
Nervous system disorders 18 (3.9)
Gastrointestinal disorders 98 (21)
Respiratory. thoracic and mediastinal disorders 11 (2.4)
Musculoskeletal and connective tissue disorders 9(1.9)
Eye disorders 9 (1.9)
Endocrine disorders 52 (11.1)
Vascular disorders 25 (5.4)
Skin and subcutaneous tissue disorders 61 (13.1)
General disorders and administration site conditions 35 (7.5)
Laboratory tests 24 (5.1)
Other 2 (0.4)
Total 467 (100)

Discussion

The number of studies where the frequency of adverse
reactions to sunitinib was monitored and analyzed is scarce.
In our study, we have found that the incidence of sunitinib
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authors 2 ** who listed only “certain” and “probable” ADRs,
thus we may have included some false-positive results; all
potential ADRs listed in the Summary of Characteristics of
sunitinib were checked, all data contained in medical
histories and temperature lists were used, including
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laboratory findings, X-ray examinations, ECG, etc.; the
population of patients with RCC is comprised mainly of
elderly patients, with frequent comorbidities. Numerous
previous studies have shown that both age and comorbidity
affect pharmacokinetics, i.e., resorption, distribution,
metabolism, and excretion of drugs from the body, which
makes these patients more sensitive to the occurrence of
ADRs *8 The population of the patients included in the
study generally receive a large number of drugs at the same
time, which turned out to be a significant risk factor for the
occurrence of ADRs. In a study of 9,000 Italian patients,
mostly over the age of 60, Carbonin et al. ° showed that the
incidence of ADRs increased from 1.2% in patients receiving
one drug to 10% in those receiving nine drugs, and to about
50% in patients receiving more than 10 drugs.

Numerous studies 2> have shown that the female sex
is a risk factor for the occurrence of ADRs, although there is
no reliable explanation for this in the literature. Some authors
believe that lower body weight and surface area and degree
of glomerular filtration, as well as higher fat content, are the
reason for the higher frequency of ADRs in the female
population % 28, In our study, we did not obtain a statistically
significantly higher incidence of sunitinib ADRs in female
patients.

When it comes to the causality assessment of ADRS, we
obtained the highest prevalence of “certain” ADRSs in our study,
which differs significantly from the data obtained in similar
studies 2* -, In some studies 2" %, over 50% of the reported
adverse reactions were classified as “possible” and less than
10% as “certain”. In contrast, Classen et al. % describes 62% of
"certain" ADRs and 0.7% of “probable" ADRs. The reason for
the high prevalence of "certain” ADRs in our study stems from
the definition of "certain™ ADRs, which is that the relationship
between the drug and the resulting symptoms and/or signs is
established with certainty only if identical clinical and/or
laboratory finding occurs on re-exposure to a drug (drug
rechallenge). Given that the most common adverse reactions
were hematological toxicity (leukopenia, thrombocytopenia, and
anemia), as well as gastrointestinal system disorders (nausea,
diarrhea) and that these adverse reactions recurred in each cycle
of chemotherapy, it is clear that they were classified as "certain"
ADRs.

ADRs were 89% type A and 11% type C in our study,
which was in accordance with the data obtained by Classen
et al. 2. Given the mechanism of occurrence of these types of
ADRs, the prevalence we obtained was expected. In some
studies, however, type B reactions accounted for one-third of
registered ADRs 30 3., Adverse reactions observed with

intensive monitoring most often manifested as disorders at
the level of the blood and lymphatic system, gastrointestinal
disorders, skin and subcutaneous tissue disorders, and
endocrine disorders, which is in line with the safety profile
of sunitinib 3,

In our study, the data showed that 50% of patients
themselves notice the ADRs of sunitinib and report it to their
medical oncologist, while the remaining 50% of ADRs are
recognized by the oncologist. Numerous studies on
informing patients about the ADRs of the drug they take say
that additional measures are needed to improve patient
awareness, with the aim of accomplishing better compliance
and reducing the risk of ADRs %23,

Many studies have shown that the percentage of
preventable ADRs is high and ranges over 50% *-%. This
can be achieved by the following methods: knowing the
pharmacological characteristics of the drug (including
pharmacokinetic and pharmacodynamic properties), as well
as the profile of ADRs that the drug can cause,
understanding drug interactions when using multiple drugs,
avoiding prescribing drugs with the same or similar ADRs
profile, dosing drug according to age, body weight, and
organ function, medical history taking, which includes
pharmacological history, systematic monitoring of ADRs,
patients full awareness about all potential ADRs, and
precautions when using the drug “°.

The main limitation of the study was the small number
of patients in the group without ADRs compared to the other
group of patients with ADRs, which makes a large difference
in the size of the groups. This implies the necessity to
continue this research with more patients in order to increase
the power of the study.

Conclusion

Our study shows that the incidence of ADRs of
sunitinib in patients with kidney cancer is high. All reported
ADRs were expected and described in the Summary of
Product Characteristics. The ADRs were mostly moderate
and mild in intensity and occurred as a consequence of the
pharmacological action of the drug. A lower percentage of
ADRs occurred as a result of long-term exposure to the drug.
It is necessary to conduct continuous education of medical
oncologists in the field of the safe use of drugs monitoring,
as well as patients on sunitinib therapy, in order to improve
their awareness of the ADRs of sunitinib and the risk factors
that could lead to ADRs occurrence in order to reduce their
frequency.

REFERENCES

1. Mathew A, Devesa S, Fraumeni JF Jr, Chow WH. Global increas-
es in kidney cancer incidence, 1973-1992. Eur ] Cancer Prev
2002; 11(2): 171-8.

2. Ljungberg B, Cowan NC, Hanbury DC, Hora M, Kucgyk NM.A, Mer-
seburger AS, et al. European Association of Urology Guideline
Group. EAU guidelines on renal cell carcinoma: the 2010 up-
date. Eur Urol 2010; 58(3): 398—4006.

3. Summary of product characteristics for sunitinib. CALIMS.

Available from: https://www.calims.me/Portal/faces/registar

Humani? adf.ctrlstate=39il6fiy3 4&
aftl.oop=1411340127687467. [accessed 2020 October 23].

4. WHO. Programme for International Monitoring of Adverse
Reactions to Drugs: Adverse Reaction Terminology. Uppsala:
Uppsala Monitoring Centre; 2002.

Mugosa S, et al. Vojnosanit Pregl 2021; 78(4): 456—461.



Vol. 78, No 4

VOJINOSANITETSKI PREGLED

Page 461

5.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Rawlins MD, Thompson JW. Pathogenesis of adverse drug reac-
tions. In: Davies DM, editor. Textbook of adverse drug reac-
tions. Oxford: Oxford University Press; 1977. p. 224.

Naranjo CA, Busto U, Sellers EM, Sandor P, Ruiz I, Roberts EA,
et al. A method for estimating the probability of adverse drug
reactions. Clin Pharmacol Ther 1981; 30(2): 239—45.

Meyboom RH, Lindquist M, Egberts AC. An ABC of drug-related
problems. Drug Saf 2000; 22(6): 415-23.

Mugosa S, Bukumirié Z, Kovacevié A, Boskovié A, Protié D, Todorovié Z.
Adverse drug reactions in hospitalized cardiac patients: characteris-
tics and risk factors. Vojnosanit Pregl 2015; 72(11): 975-81.

Brown EG. Using MedDRA: implications for risk management.
Drug Saf 2004; 27(8): 591-602.

Atta-ur-Rabman., Choudhary MI. Frontiers in Anti-Cancer Drug
Discovery, Volume 5. Amsterdam: Bentham Science Publish-
ers; 2014.

Brvar M, Fokter N, Bunc M, Mozina M. The frequency of ad-
verse drug reaction related admissions according to method of
detection, admission urgency and medical department special-
ty. BMC Clin Pharmacol 2009; 9: 8.

Mitchell AS, Henry DA, Sanson-Fisher R, O 'Connell DL.. Patients
as a direct source of information on adverse drug reactions.
BMJ 1988; 297(6653): 891-3.

van den Bemt PM, Egberts AC, Lenderink AW, Verzijl JM, Si-
mons KA, van der Pol WS, et al. Adverse drug events in hospi-
talized patients. A comparison of doctors, nurses and pa-
tients as sources of reports. Eur ] Clin Pharmacol 1999;
55(2): 155-8.

Chan M, Nicklason I, Vial JH. Adverse drug events as a cause
of hospital admission in the eldetly. Intern Med J 2001; 31(4):
199-205.

Hoigné R, Lawson DH, Weber E. Risk factors for adverse drug
reactions-epidemiological apptroaches. Eur | Clin Pharmacol
1990; 39(4): 321-5.

Mannesse CK, Derkx FH, de Ridder MA, Man in 't Veld AJ, van
der Cammen T]. Adverse drug reactions in elderly patients as
contributing factor for hospital admission: cross sectional
study. BMJ 1997; 315(7115): 1057-8.

Roughead EE, Gilbert AL, Primrose |G, Sansom ILN. Drug-related
hospital admissions: a review of Australian studies published
1988-1996. Med J Aust 1998; 168(8): 405-8.

Routledge PA, O'Mahony MS, Woodhouse KIW. Adverse drug reac-
tions in elderly patients. Br J Clin Pharmacol 2004; 57(2):
121-6.

Carbonin P, Pahor M, Bernabei R, Sgadari A. Is age an independ-
ent risk factor of adverse drug reactions in hospitalized medi-
cal patients? | Am Geriatr Soc 1991; 39(11): 1093-9.

Classen DC, Pestonik SL, Evans RS, Burke JP. Computerized
surveillance of adverse drug events in hospital patients. JAMA
1991; 266(20): 2847-51.

Hallas |, Gram LF, Grodum E, Damsbo N, Brosen K, Haghfelt T, et
al. Drug related admissions to medical wards: a population
based survey. Br J Clin Pharmacol 1992; 33(1): 61-8.

Lagnaoni R, Moore N, Fach |, Longy-Boursier M, Bégand B. Adverse
drug reactions in a department of systemic diseases-oriented
internal medicine: prevalence, incidence, direct costs and
avoidability. Bur ] Clin Pharmacol 2000; 56(2): 181-6.

Fattinger K, Roos M, Vergeres P, Holenstein C, Kind B, Masche U, et
al. Epidemiology of drug exposure and adverse drug reactions
in two Swiss departments of internal medicine. Br J Clin
Pharmacol 2000; 49(2): 158—67.

Mugosa S, et al. Vojnosanit Pregl 2021; 78(4): 456—461.

24.

25.

26.

C

27.

28.

29.

30.

31.

32.

33.

34.

35.

30.

37.

38.

39.

40.

Kanr S, Kapoor V', Mabajan R, 1al M, Gupta S. Monitoring of
incidence, severity, and causality of adverse drug reactions in
hospitalized patients with cardiovascular disease. Indian J
Pharmacol 2011; 43(1): 22—-6.

Meibohm B, Beierle I, Derendorf H. How important are gender
differences in pharmacokinetics? Clin Pharmacokinet 2002;
41(5): 329-42.

Beierle I, Meibohm B, Derendorf H. Gender differences in phar-
macokinetics and pharmacodynamics. Int J Clin Pharmacol
Ther 1999; 37(11): 529—47.

Dormann H, Muth-Selbach U, Krebs S, Criegee-Rieck M, Tegeder I,
Schneider HT, et al. Incidence and costs of adverse drug reac-
tions during hospitalisation: computerised monitoring versus
stimulated spontaneous reporting. Drug Saf 2000; 22(2):
161-8.

Somers A, Petrovic M, Robays H, Bogaert M. Reporting adverse
drug reactions on a geriatric ward: a pilot project. Eur | Clin
Pharmacol 2003; 58(10): 707—14.

Bowman 1., Carlstedt BC, Black CD. Incidence of adverse drug
reactions in adult medical inpatients. Can ] Hosp Pharm 1994;
47(5): 209-16.

Grymonpre RE, Mitenko PA, Sitar DS, Aoki FY, Montgomery PR.
Drug-associated hospital admissions in older medical patients.
J Am Geriatr Soc 1988; 36(12): 1092-8.

Bombardier C, Laine L, Reicin A, Shapiro D, Burgos-1/argas R, Da-
vis B, et al. VIGOR Study Group. Comparison of upper gas-
trointestinal toxicity of rofecoxib and naproxen in patients
with rheumatoid arthritis. VIGOR Study Group. N Engl ]
Med 2000; 343(21): 1520-8, 2 p following 1528.

Kollmannsberger C, Soulieres D, Wong R, Scalera A, Gaspo R, Bjar-
nason G. Sunitinib therapy for metastatic renal cell carcinoma:
recommendations for management of side effects. Can Urol
Assoc ] 2007; 1(2 Suppl): S41-54.

Blackwell SA, Bangh DK, Montgomery M.A, Ciborowski GM, Wal-
dron CJ, Riley GF. Noncompliance in the use of cardiovascular
medications in the Medicare Part D population. Medicare
Medicaid Res Rev 2011; 1(4): 001.04.a05.

Malhotra S, Karan RS, Pandhi P, Jain §. Drug related medical
emergencies in the elderly: role of adverse drug reactions and
non-compliance. Postgrad Med ] 2001; 77(913): 703-7.
Avronson K, Ferner RE. Preventability of drug-related harms -
part II: proposed criteria, based on frameworks that classify
adverse drug reactions. Drug Saf 2010; 33(11): 995-1002.
Hakkarainen KM, Hedna K, Petzold M, Hdgg S. Percentage of pa-
tients with preventable adverse drug reactions and preventabil-
ity of adverse drug reactions--a meta-analysis. PLoS One.
2012; 7(3): €33236.

Ducharme MM, Boothby 1.A. Analysis of adverse drug reactions
for preventability. Int J Clin Pract 2007; 61(1): 157-61.

Ferner RE, Aronson JK. Preventability of drug-related harms
part I: A systematic review. Drug Saf 2010; 33(11): 985-94.
Bates DW, Leape 1.1, Petrycki S. Incidence and preventability of
adverse drug events in hospitalized adults. ] Gen Intern Med
1993; 8(6): 289-94.

Balkrishnan R, Furberg CD. Developing an optimal approach to
global drug safety. J Intern Med 2001; 250(4): 271-9.

Received on November 9, 2020.
Revised on December 25, 2020.
Accepted on December 25, 2020.
Online First December, 2020.





