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Abstract

Introduction: The frequency, causality, severity, preventability and risk factors of ADRs (adverse drug reactions) in infectious disease units are
not well defined in the literature. Thus, the aim of this study was to determine the characteristics of the ADRs encountered in an infectious
disease unit of a tertiary teaching hospital.

Methodology: The patients who were admitted to the infectious disease unit of a tertiary teaching hospital longer than 24 hours between January
and December of 2016 were followed prospectively. Patients were observed and questioned for any sign of ADRs. The proportion of ADRs
and patient characteristics were investigated. Causality was evaluated by the Naranjo algorithm, severity was determined using the Hartwig
classification, and preventability was assessed using the Schumock and Thornton scale.

Results: 210 patients were admitted to the unit during the study period, of whom 44 patients (20.9%) experienced 51 ADRs. 5.9% of ADRs
were found to be serious according to the Hartwig severity classification. In addition, 88.1% of ADRs were not preventable. The most frequently
detected ADR was skin and subcutaneous tissue reactions (33.3%), and systemic antimicrobials were the most common type of drugs that
caused an ADR. Prolonged hospitalization (p < 0.001) and usage of an increased number of drugs (p < 0.001) were found to be significant risk
factors for ADR development.

Conclusions: Prolonged hospital stay and polypharmacy are significant risk factors that increase the incidence of ADRs in infectious disease

units. The likelihood of unavoidable ADRs should arouse the attention of clinicians when prescribing antimicrobials.
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Introduction

Adverse drug reactions (ADRs) are defined by the
World Health Organization (WHO) as ‘response to a
drug which is noxious and unintended, and which
occurs at doses normally used in man for the
prophylaxis, diagnosis, or therapy of disease, or for the
modifications of physiological function’. This term
includes adverse effects that are dose-dependent and
predictable, as well as drug allergies. High proportions
of hospital admissions due to an ADR are reported by
several studies (ranging between 3% and 35%),
revealing the epidemiological importance of ADRs [1].
Many risk factors influence drug metabolism, and it
might not always be possible to predict the effects of a
drug during routine treatment. Hospitalized patients
carry a high risk due to comorbidities and the intake of
an increased number of drugs. The characteristics of
ADRs can vary according to the drugs, diseases and

clinical circumstances. There are many predisposing
factors in the development of ADRs. These include age,
gender, race, genetics, comorbidities, polypharmacy,
and inadequacy of the medical history of patients with
previous drug allergies.

ADRs in hospitalized patients are one of the major
causes of morbidity and mortality and constitute a large
amount of health expenditures [2,3]. Although they are
usually mild and resolve with the discontinuation of the
drug or the reduction of the dose, some ADRs may be
more severe and may persist for longer periods. For
example, in recent epidemiological studies, ADRs were
estimated to be the 4th to 6th most common cause of
death [4]. The incidence of fatal ADRs was found to be
between 0.23% and 0.4% [4].

Increased morbidity and health expenditures caused
by serious ADRs constitute a major public health
problem [3,5]. Although there are many studies
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reporting ADR characteristics from various disciplines,
the literature lacks information about the ADR
characteristics of an infectious disease unit, which is a
department highly vulnerable to ADRs due to the usage
of numerous antimicrobial drugs.

Our aim was to detect and define the characteristics
and risk factors of ADRs in an infectious disease unit of
a tertiary teaching hospital in Turkey and to evaluate
their causality, severity and preventability.

Methodology
General Information

The investigation was carried out in compliance
with relevant laws and guidelines, in accordance with
the ethical standards of the Declaration of Helsinki. The
study was approved by the local ethical committee
(approval number: 89125526-806.01.03-3154560). All
patients gave informed consent to be included in the
study. For each patient with an adverse reaction, an
‘Adverse Reaction Reporting Form’ created by the
Turkish Ministry of Health Pharmacovigilance Center
was filled out, and necessary notifications were made to
related institutions.

Study Design and Patients

All patients hospitalized for >24 hours in the
infectious disease unit of Istanbul University
Cerrahpasa Medical School in Turkey between January
2016 and December 2016 were consecutively included
in the study. The ward contained 20 patient beds in 8
separate rooms. Patients were followed during the
entire hospitalization period and were questioned for
the presence of any new complaints that might be a
signal of an ADR. All data were collected
prospectively, and the patients were observed for ADRs
by one trained infectious disease specialist using a
specific data collection form developed for this study.
The ADRs present at admission were not included.

Data Collection

The demographic characteristics of the patients,
previous medications, drugs started during the hospital
stay, and laboratory test results were recorded. The
accompanying diseases, the length of hospital stay,
detected ADRs, and drugs responsible for the adverse
reactions were documented. Obesity, alcohol usage,
smoking  status, history of diabetes, and
immunosuppressive medication usage were also
recorded. The adverse effects were categorized
according to the systems they affected. The responsible
drugs were classified according to the Anatomical
Therapeutic Chemical (ATC) classification system,
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which allows active substances to be divided into
different groups according to the organ or system on
which they act and their therapeutic, pharmacological
and chemical properties.

The Naranjo algorithm was used to categorize
causality. For each drug suspected of causing an ADR,
ten questions in the Naranjo algorithm were answered,
and according to the scores, the drugs were classified as
definite, probable, possible or doubtful [6]. The severity
of the adverse events was assessed using the Hartwig
severity scale [7]. According to the Hartwing scale, they
were classified as mild, moderate and severe [7]. The
preventability of ADRs was classified as definitely
preventable, possibly preventable and not preventable,
using the scale of Schumock and Thornton [§].

Data Analysis

Patients with and without ADRs were compared to
determine any possible risk factor leading to an ADR.
The risk factors analyzed were age, gender, length of
hospital stay, number of comorbidities and number of
prescribed drugs. Descriptive statistics were employed
using measures of the mean, standard deviation (SD),
median and interquartile range (IQR). Categorical
variables were analyzed using the Chi-square test. The
continuous data were subjected to the D’Agostino-
Pearson test for normality. Student’s t-test was used for
two-group comparisons of quantitative data with a
normal distribution, and the Mann-Whitney U test was
used for two-group comparisons of data without a
normal distribution. All variables with P < 0.25 on the
univariate analysis were entered into the multivariate
analysis. Multivariate logistic regression analysis was
employed to determine an independent association
between the risk factors and ADRs. The results are
given with the adjusted odds ratio (OR) and 95%
confidence intervals (CI). P values of < 0.05 were
considered statistically significant. Statistical analysis
was performed with the SPSS 22.0 (Statistical Package
for the Social Sciences) program.

Results
Patient Characteristics

A total of 210 patients were included in the study,
and 51 ADRs were detected in 44 patients (20.9%). The
mean age of the 210 patients was 54.94 +18.16 years,
and 50.9% were female. Among the 210 patients, 186
(88.6%) were discharged from the hospital after
recovery, 13 patients (6.2%) were transferred to the
intensive care unit, 9 patients (4.3%) were transferred
to other hospital units, and 2 patients (0.95%) died.
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Table 1. ATC classification of the drugs responsible for ADRs.

J Infect Dev Ctries 2019; 13(7):649-655.

ATC Active ingredient Number Percent (%)
J Systemic antimicrobials 41 83.6
Antibiotic 32 65.3
Antituberculosis agents 14 28.57
f3 -lactam inhibitors 10 20.41
Carbapenem 2 4.8
Chloramphenicol and tetracycline 2 4.08
Quinolones 1 2.04
Oxazolidinone 1 2.04
Polymyxin 1 2.04
Cephalosporins 1 2.04
Antifungal 2 4.08
Antiviral 7 14.21
H Systemic hormonal preparations (Except sex hormones and insulins) 4 8.1
B Drugs related to blood and blood forming organs 1 2.1
C Cardiovascular system drugs 1 2.1
L Antineoplastic and immunomodulatory drugs 1 2.1
\4 Other 1 2.1

ADR: adverse drug reaction, ATC: Anatomical Therapeutic Chemical.

ADR Characteristics

The most common diagnoses in patients with ADRs
included acquired immunodeficiency syndrome
(9.6%), diabetes (7.8%) and hypertension (7.8%). The
mean duration of usage of the drug responsible for ADR
was 19.1+31.3 days. In 89.8% of detected ADRs, one
drug was considered responsible, and in 10.2% of the
ADRs, two drugs were held responsible. Systemic
antimicrobials were the most common types of drugs
causing ADRs (n=41, 83,6%), with antituberculosis
agents being the most common group among them
(Table 1). The most common ADRs were skin and
subcutaneous tissue reactions, hepatotoxicity and
elevated serum creatinine. Skin and subcutaneous tissue
was detected as the most commonly affected body site,
with 33.3% (n=17) of all ADRs, followed by the
gastrointestinal and hepatobiliary system (n=14,
27.4%) (Table 2).

Causality, Severity, and Preventability

According to the Naranjo causality classification, 4
(7.8%) ADRs were definite, 21 (41.2%) ADRs were
probable, and 26 (50.1%) ADRs were possible.
According to the Hartwig severity classification, 3
(5.9%) of the ADRs were severe, 32 (63%) were
moderate, and 16 (31%) were mild. Three ADRs were
life-threatening. These reactions were anaphylactoid
shock (due to ampicillin-sulbactam), severe
hypoglycemia (due to fluconazole) and hemorrhagic
shock (due to warfarin sodium). Fifteen ADRs caused
prolongation of hospitalization. Among the 51 ADRs
detected, 7.8% were definitely preventable, 3.9% were

possibly preventable, and 88.1% were not preventable
according to the Schumock and Thornton scale.

Risk Factor Analysis

The variables with P < 0.25 in the univariate
analysis, namely, age, gender, length of hospital stay,
number of diagnoses, and number of drugs used before
and after admission, were entered into the multivariate
analysis as independent variables.

The differences in age and gender distributions
between the groups were not significant (Table 3, 4).
The mean duration of hospital stay was longer in
patients with ADRs (32.0+24.1 versus 16.5+16.2 days,
P < 0.001) and was related to increased ADR
development (Table 3). More than 14 days of
hospitalization led to higher risk of ADR development

Table 2. Detected ADRs and their frequency.

Number
(n=51)
Skin and subcutaneous tissue reaction 17
Hepatotoxicity
Elevated blood creatinine
Leukopenia, thrombocytopenia, pancytopenia
Uric acid elevation
Diarrhea
Hypoglycemia, hyperglycemia
Prolonged prothrombin time
(One of these patients developed hemorrhagic 2
shock)
Anaphylaxis
Joint pain
Drug fever
Nausea-vomiting
Hypercalcemia
Stomach-ache
ADR: adverse drug reaction.

Adverse reaction

N W Wk WO
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Table 3. Statistical comparison of mean values of hospital stay, number of comorbidities and number of drugs between the patients with and

without ADR.
Variables Patients without ADR Patients with ADR p value
Mean £ SD (Median, IQR) Mean £ SD (Median, IQR)

Age 553+ 18.6 (57, 30) 53.4+16.5(53.5,26.3) 0.504
Length of hospital stay 16.5+16.2 (12, 15) 32.0 £24.1 (27.5, 34.5) <0.001%*
Number of comorbidities 2.58+1.37(2,1) 2.61£1.22(2,1.8) 0.674
Number of drugs being used on admission 3.06+3.08 (2,5) 345+3.27(2.5,5) 0.448
Number of drugs initiated after admission 6.17+£5.0(5,7.3) 9.09 +5.16 (9, 8) <0.001*

ADR: adverse drug reaction. SD: standard deviation, IQR: interquartile range, *p < 0.001.

with an adjusted OR of 5.26 (CI:2.27-12.51, P <0.001)
(Table 4). The average number of diseases diagnosed in
patients with and without ADRs (2.6141.22 versus
2.58+1.37, P=0.869) was similar.

The average number of drugs used before and after
admission was 3.06+3.08 and 6.16+5.01, respectively,
in patients without ADRs, while the averages were
3.4543.27 and 9.0945.16, respectively, in patients with
ADRs. The number of drugs used before admission was
not significantly different between the groups
(P=0.475). However, the number of drugs used after
admission was significantly higher in patients with
ADRs (P < 0.001) (Table 3). Usage of more than 7
drugs after admission increased the risk of ADR
development with an adjusted OR of 3.44 (CI:1.66-
7.69, P <0.001) (Table 4).

Discussion

The frequency of ADRs in our study was 20.9%.
Prolonged duration of hospital stay and increased

Table 4. Results of logistic regression analysis for variables.

number of drugs started after admission were found to
be risk factors for ADR development. Three ADRs
(5.9%) were life-threatening.

Epidemiological surveys from the US report ADR
rates of 10-20% in hospitalized patients [9]. A recent
epidemiological study found that 35% of hospitalized
patients developed ADR during hospitalization [10].
Our ADR rate, which was 20.9%, is similar to the rate
in these studies. In our study, gender, age, number of
comorbidities and number of drugs before admission
did not significantly affect the development of ADR.
The effect of gender on the development of ADR has
been investigated in the literature, and women were
found to have ADRs more commonly [11]. The authors
attributed  this  finding to  pharmacological,
immunological and hormonal differences and the
possibility that women tend to take more drugs [11].
Several other studies have also reported that women
have higher rates of ADR [12—14]. In our study, we
found no difference between male and female patients

Patients without ADR  Patients with ADR

. . o
Variables (n = 166) (n = 44) Adjusted OR 95% CI p value
Gender

Female 86 21

Male 20 ” 1.17 0.60-2.29 0.6305
Age

<65 102 31

> 65 64 13 0.66 0.32-1.37 0.2721
Length of hospital stay

< 14 days 107 9 N
> 14 days 66 73 5.26 2.27-12.51 <0.001
Number of diagnoses

<2 95 26

. 71 13 0.92 0.47-1.81 0.8242
Number of drugs used before admission

<3 105 24

>3 61 20 1.45 0.73-2.85 0.292
Number of drugs started after

admission

<7 117 14

- - *
Sq 56 3 3.44 1.66-7.69 <0.001

ADR: adverse drug reaction, OR: odds ratio, CI: confidence interval, *p < 0.001; > 14-day hospitalization and usage of > 7 drugs after admission led to a

significantly higher risk of ADR development.

652



Karaismailoglu ez al. — Infectious diseases unit pharmacovigilance study

in the development of ADRs, which was similar to the
results of a study by Patel et al. [15].

Age-related changes in drug pharmacokinetics
cause older age to be a significant risk factor for the
development of ADRs. Prescription of multiple drugs
(due to multiple comorbidities) and the high risk of
complications expected in elderly patients increases the
likelihood of developing an ADRs. Mandavi et al., in
their two-year prospective study involving 4005
elderlies (60 years and older) patients who were
referred to outpatient clinics, found that ADR
development risk is greater in patients > 80 years of age
than in the 60-69 year age group. The researchers also
showed that there was a greater tendency to develop
ADRs in patients with comorbidities, multiple drug use
and long-term treatment [16]. In a study conducted at
an internal medicine clinic that analyzed 143 ADRs in
terms of predisposing factors, Raut et al. reported that
multidrug use was the most common, comorbidities
was the second most common, and age was the third
most common risk factor for ADR development [17].
The possible reason why older age and number of
comorbidities were not found to be risk factors in our
study might be the relatively smaller sample size for
patients over 65 years. A low number of patients older
than 65 years also led to a low number of patients with
comorbidities, preventing an accurate analysis of the
effect of comorbidities on ADRs. This situation can
also explain why the comorbidities did not affect the
incidence of ADR significantly.

In a study evaluating the activities of a
pharmacovigilance center in Portugal, 3165 cases of
ADRs were examined, and the most common group of
drugs causing ADRs were antibiotics followed by
vaccines, the central nervous system and nonsteroidal
anti-inflammatory drugs. Among the antibiotics, B-
lactamase inhibitors and penicillins were the most
frequently associated agents [18]. In a study reporting
1418 ADR cases from six regional pharmacovigilance
centers in Korea, antibiotics (31.6%), contrast agents
(14%) and nonsteroidal anti-inflammatory drugs
(11.6%) were reported as the most frequently
responsible agents [19]. In our study, with an 83.6%
ratio, systemic antimicrobials were found to be the most
common cause of ADRs, whereas systemic hormone-
regulating drugs were found to be the second most
common cause, occurring in 8.1% of the patients. Since
our study was conducted in an infectious disease unit,
systemic antimicrobials were inevitably the most
commonly used agents. Consequently, the ADR
development rate due to systemic antimicrobials, which
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are among the most common causes of ADRs in the
literature, increased even more.

In a study conducted by Aagard et al. [20], skin and
subcutaneous tissue reactions, nervous system diseases
and gastrointestinal diseases were found to be the most
frequently detected ADRs. In our study, skin and
subcutaneous tissue reactions, hepatotoxicity and
elevated blood creatinine were the most frequently
detected ADRs, accounting for 62% of all detected
reactions, similar to the literature. This result allows us
to conclude that physicians working in an infectious
disease ward should be cautious about possible ADRs
affecting the skin, hepatic and renal systems of the
patients.

In a study conducted in an internal medicine ward
by Camargo ef al., the Naranjo algorithm was used in
the assessment of causality, and 36.1% of the ADRs
were found to be in the definite and probable class [21].
This ratio was found to be 26.1% when Lagnaoui et al.
used a similar methodology in a different study [22]. In
our study, 49.1% of all ADRs were found to be in
definite and probable groups according to the Naranjo
algorithm. No ADRs were in the doubtful category.
Therefore, it is possible to claim that the drug spectrum
used in infectious diseases mostly causes ADRs with
determinable causality.

Marques et al. examined 3165 cases of ADRs; the
rate of life-threatening ADRs was 10.9%, and the rate
of mortality was 1.1% [18]. Most of the ADRs
identified in our study had mild and transient effects.
Although less frequently observed, severe reactions
were also detected. The life-threatening reaction rate
was 5.9%, which is the same as the severe ADR rate
according to the Hartwig classification. Although the
severe reaction rate was found to be relatively low, it is
important to keep in mind that it is also possible to
experience a life-threatening ADR in an infectious
diseases clinic. Therefore, physicians should be alerted
about a possible severe ADR while following the
patients in infectious disease wards.

Patel et al. investigated ADRs related to ceftriaxone
and reported that 30% of the adverse reactions
developed were severe reactions such as cardiac arrest,
anaphylaxis, anaphylactoid reaction and that 15.2%
were found to be preventable [23]. In some other
previous studies, 65-91% of ADRs were found to be
preventable [21,22]. In our study, 7.8% of the identified
ADRs were definitely preventable, 3.9% were possibly
preventable and 88.1% were not preventable. The
probable reasons for the high variability of rates
between the studies are the inclusion of different patient
groups and the selection of different criteria for
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assessing preventability. The high proportion of
unpreventable ADRs in our study can be attributed to
the high frequency of unpreventable ADRs due to
antimicrobials. The likelihood of an unavoidable ADR
should arouse the attention of clinicians when
prescribing antimicrobials.

ADRs may lead to prolongation of hospitalization.
Meanwhile, long-term hospitalization may increase the
risk of ADR development due to the possibility of
longer and increased drug exposure. exposures to more
drugs. Therefore, the causal relationship between ADRs
and long hospital stays cannot be assessed clearly. Vora
et al. and Moore et al. are among those who have shown
that the rate of ADRs can increase proportionally to the
length of hospital stay [24,25]. In our study, the
duration of hospitalization for patients with ADRs was
significantly higher than that for patients without
ADRs. The physicians working in infectious disease
wards should be more cautious about a possible ADR
when following patients with a prolonged
hospitalization.

Giardina et al. observed internal medicine unit
patients for one year and found multidrug usage to be a
risk factor for ADR development [26]. Similarly to their
study, polypharmacy was found to be an important risk
factor for ADR development in our study. The
hospitalized patients in infectious disease wards should
be more closely observed and questioned about a
possible ADR when the number of drugs used
increases.

This study has some limitations. The results cannot
be generalized to the general population and to other
clinic units since this study only includes patients from
an infectious disease ward in a tertiary hospital. The
number of patients was relatively low compared to that
in similar studies mostly reported from internal
medicine units since internal medicine units generally
have larger wards, a greater number of beds and
probably a more rapid patient turnover. Despite these
limitations, this study also has several strengths. To the
best of our knowledge, this is the first prospective
pharmacovigilance study in the literature to be
conducted in an infectious disease unit. The prospective
design of the study allowed us to perform accurate data
collection and appropriate causality and preventability
determinations. The patient follow-up and the data
collection were conducted by the same physician,
which makes the results more reliable.

Conclusion
The results of this study define the characteristics of
ADRs in an infectious disease unit of a tertiary hospital.
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The detailed information about the characteristics of
ADRs occurring in an infectious disease unit might be
useful for predicting possible ADRs and taking
precautions to prevent them, especially in units with
similar patient characteristics. The likelihood of
unavoidable ADRs should arouse the attention of
clinicians when prescribing antimicrobials.

It is important to raise awareness among all health-
care providers, develop strategies to prevent ADRs and
increase the reporting rates since ADRs are still one of
the leading reasons for hospital admission and
numerous new drugs are being marketed every year.
More comprehensive multicenter pharmacovigilance
studies in infectious disease units are needed to support
these findings.

Acknowledgements
We would like to thank Dr. Gunay Can for his assistance.

References

1. Onder G, Pedone C, Landi F, Cesari M, Della VC, Bernabei R
(2002) Adverse drug reactions as cause of hospital admissions,
results from the Italian Group of Pharmacoepidemiology in the
Elderly (GIFA). J] Am Geriatr Soc 50: 1962—-1968.

2.  Bates DW, Miller EB, Cullen JD, Burdick L, Williams L, Laird
N, Petersen LA, Small S, Sweitzer B, Vliet M V, Leape LL
(1999) Patient risk factors for adverse drug events in
hospitalized patients. Arch Intern Med 159: 2553-2560.

3. Dormann H, Neubert A, Criegee-Rieck M, Egger T, Radespiel-
Troger M, Azaz-Livshits T, Levy M, Brune K, Hahn EG
(2004) Readmissions and adverse drug reactions in internal
medicine: The economic impact. J Intern Med 255: 653-663.

4. Lazarou J, Pomeranz BH, Corey PN (1998) Incidence of
adverse drug reactions in hospitalized patients: a meta-analysis
of prospective studies. JAMA 279: 1200—-1205.

5. Bates DW (2000) The costs of adverse drug events in
hospitalized patients. JAMA 277: 307-311.

6. Naranjo CA, Busto U, Sellers EM, Sandor P, Ruiz I, Roberts
EA, Janecek E, Domecg C, Greenblatt DJ (1981) A method for
estimating the probability of adverse drug reactions. Clin
Pharmacol Ther 30: 239-245.

7. Hartwig SC, Siegel J, Schneider PJ (1992) Preventability and
severity assessment in reporting adverse drug reactions. Am J
Hosp Pharm 49: 2229-2232.

8. Schumock GT, Thornton JP (1992) Focusing on the
preventability of adverse drug reactions. Hosp Pharm 27: 538.

9. Pirmohamed M, Breckenridge AM, Kitteringham NR, Park
BK (1998) Adverse drug reactions. BMJ Br Med J 316: 1295~
1298.

10. Murphy BM, Frigo LC (1993) Development, implementation,
and results of a successful multidisciplinary adverse drug
reaction reporting program in a university teaching hospital.
Hosp Pharm 28: 1199-1204.

11. Rademaker M (2001) Do women have more adverse drug
reactions? Am J Clin Dermatol 2: 349-351.

12. Martin RM, Biswas PN, Freemantle SN, Pearce GL, Mann RD
(1998) Age and sex distribution of suspected adverse drug

654



Karaismailoglu ez al. — Infectious diseases unit pharmacovigilance study

13.

14.

15.

16.

17.

18.

19.

20.

reactions to newly marketed drugs in general practice in
England: Analysis of 48 cohort studies. Br J Clin Pharmacol
46: 505-511.

Zopf'Y, Rabe C, Neubert A, Galmann KG, Rascher W, Hahn
EG, Brune K, Dormann H (2008) Women encounter ADRs
more often than do men. Eur J Clin Pharmacol 64: 999-1004.
Fattinger K, Roos M, Vergéres P, Holenstein C, Kind B,
Masche U, Stocker DN, Braunschweig S, Kullak-Ublick GA,
Galeazzi RL, Follath F, Gasser T, Meier PJ (2000)
Epidemiology of drug exposure and adverse drug reactions in
two Swiss departments of internal medicine. Br J Clin
Pharmacol 49: 158-167.

Patel H, Bell D, Molokhia M, Srishanmuganathan J, Patel M,
Car J, Majeed A (2007) Trends in hospital admissions for
adverse drug reactions in England: analysis of national hospital
episode statistics 1998-2005. BMC Clin Pharmacol 7: 9.
Mandavi, D’Cruz S, Sachdev A, Tiwari P (2012) Adverse drug
reactions & their risk factors among Indian ambulatory elderly
patients. Indian J] Med Res 136: 404—410.

Raut A, Patel P, Patel C, Pawar A (2012) Preventability,
predictability and seriousness of adverse drug reactions
amongst medicine inpatients in a teaching hospital: a
prospective observational. Int J Chem Pharm Sci 1: 1293—
1299.

Marques J, Ribeiro-Vaz I, Pereira AC, Poldnia J (2014) A
survey of spontaneous reporting of adverse drug reactions in
10 years of activity in a pharmacovigilance centre in Portugal.
Int J Pharm Pract 22: 275-282.

Shin YS, Lee YW, Choi YH, Park B, Jee YK, Choi SK, Kim
EG, Park JW, Hong CS (2009) Spontancous reporting of
adverse drug events by Korean Regional Pharmacovigilance
Centers. Pharmacoepidemiol Drug Saf 18: 910-915.

Aagaard L, Strandell J, Melskens L, Petersen PSG, Holme
Hansen E (2012) Global Patterns of Adverse Drug Reactions
Over a Decade. Drug Saf 35: 1171-1182.

21.

22.

23.

24.

25.

26.

J Infect Dev Ctries 2019; 13(7):649-655.

Camargo AL, Cardoso Ferreira MB, Heineck I (2006) Adverse
drug reactions: A cohort study in internal medicine units at a
university hospital. Eur J Clin Pharmacol 62: 143—149.
Lagnaoui R, Moore N, Fach J, Longy-Boursier M, Bégaud B
(2000) Adverse drug reactions in a department of systemic
diseases-oriented internal medicine: prevalence, incidence,
direct costs and avoidability. Eur J Clin Pharmacol 56: 181—
186.

Shalviri G, Yousefian S, Gholami K (2012) Adverse events
induced by ceftriaxone: A 10-year review of reported cases to
Iranian Pharmacovigilance Centre. J Clin Pharm Ther 37: 448—
451.

Vora MB, Trivedi HR, Shah BK, Tripathi CB (2011) Adverse
drug reactions in inpatients of internal medicine wards at a
tertiary care hospital: A prospective cohort study. J Pharmacol
Pharmacother 2: 21-25.

Moore N, Lecointre D, Noblet C, Mabille M (1998) Frequency
and cost of serious adverse drug reactions in a department of
general medicine. Br J Clin Pharmacol 45: 301-308.

Giardina C, Cutronco PM, Mocciaro E, Russo GT,
Mandraffino G, Basile G, Rapisarda F, Ferrara R, Spina E,
Arcoraci V (2018) Adverse drug reactions in hospitalized
patients: Results of the FORWARD (facilitation of reporting in
hospital ward) study. Front Pharmacol 9: 1-12.

Corresponding author

Nese Saltoglu, Prof. Dr.

Address: Istanbul Universitesi - Cerrahpasa, Cerrahpasa Tip
Fakiiltesi, Enfeksiyon Hastaliklar1 ve Klinik Mikrobiyoloji
Anabilim Dal1, Fatih, Istanbul, TURKEY

Tel: +902124143000

Fax: +902124040701

Email: saltoglu.nese@gmail.com

Conflict of interests: No conflict of interests is declared.

655



	Introduction
	Methodology
	General Information
	Study Design and Patients
	Data Collection
	Data Analysis

	Results
	Patient Characteristics
	ADR Characteristics
	Causality, Severity, and Preventability
	Risk Factor Analysis

	Discussion
	Conclusion
	Acknowledgements
	References
	Corresponding author


