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Gelecekteki Doktorlar A¢isindan Yeterli midir?

ABSTRACT Underreporting of adverse drug reactions (ADRs) is a global problem and the main reasons for
not reporting ADRs are either failure to recognize an ADR or failure to report the recognized ADR, which
can be prevented by efficient education and training. Thus, the content on pharmacovigilance and related
subjects in the curricula of the medical schools was evaluated. The web pages of the 63 Turkish medical
schools that provided online curricula were evaluated for the following subjects: pharmacovigilance, toxi-
cology, rational pharmacotherapy, drug use in special populations, good prescription writing principles, and
clinical pharmacology stage. The number of hours dedicated to these subjects and the year of the course dur-
ing which these subjects were taught were recorded. Of the 63 medical schools, 41 (65.1%) provide phar-
macovigilance course and 33 (52.4%) rational pharmacotherapy course for 0.5-2 hours, mostly during the 3rd
year of education. Thirty of the medical schools (47.6%) had clinical pharmacology and rational pharma-
cotherapy stage covering personal-drug selection, and clinical pharmacology of organ-systems was mostly a
five-day course during the 4th or 5th years of education. The time allocated for pharmacovigilance and re-
lated subjects in the curricula of medical schools is not sufficient for the students to acquire satisfactory
knowledge on ADR and to influence their attitudes as physicians in the future. In order to improve this,
more time and effort must be allocated by medical schools to pharmacovigilance and rational pharma-
cotherapy education, particularly during the later years of medical education.

Keywords: Pharmacovigilance; pharmacology education; clinical pharmacology;
rational pharmacotherapy; adverse drug reaction reporting

OZET Advers ilag reaksiyonlarinin (AIR) yeterince bildirilmemesi kiiresel bir sorundur ve bildirmemenin
temel nedenleri ATR'lerin fark edilmemesi veya fark edilse bile bildirilmemesidir. Bu durumun iistesinden
ancak yeterli egitim ile gelinebilir. Tip fakiilteleri ders programlarinda farmakovijilans ve ilgili konularin
varhig1 bu nedenle degerlendirildi. Tiirkiye’de bulunan tip fakiiltelerinin 63'ii web sayfalarinda ayrintili ders
programlarini paylagsmaktadir. Bu ders programlari su konularin varhig: agisindan incelenmistir: farmakovi-
jilans, toksikoloji, akilc1 farmakoterapi, 6zel popiilasyonlarda ila¢ kullanimy, iyi recete yazma kurallari, kli-
nik farmakoloji staji. Bu konularin hangi simifta 6gretildigi ve ne kadar siire ayrildig1 kaydedilmistir. Incelenen
63 tp fakiiltesinden 41’i (%65,1) farmakovijilans dersini ve 33’ (%52,4) akilc1 farmakoterapi dersini 0,5-2
saat siire ile ve genellikle 3. sinifta sunmaktadir. Otuz (%47,6) okul genellikle 4 veya 5. simifta bes is giinii
stiren klinik farmakoloji ve akilci farmakoterapi staji vermektedir ve bu staj sirasinda kisisel ilag se¢imi, organ-
sisteme 6zgii ilaglarin klinik farmakolojisi gibi konular kapsanmaktadir. Tip fakiilteleri egitim programinda
farmakovijilans ve ilgili konulara ayrilan siire tip 6grencisinin AIR ile ilgili tatmin edici diizeyde bilgi sahibi
olmasi ve gelecekteki doktorlar olarak gerekli davranisi edinebilmeleri i¢in yeterli degildir. Bu durumu dii-
zeltmek i¢in tip egitiminde farmakovijilans ve akilci farmakoterapiye daha fazla zaman ve emek, 6zellikle tip
egitiminin son yillarinda verilmelidir.

Anahtar Kelimeler: Farmakovijilans; farmakoloji egitimi; klinik farmakoloji; akilci ilag tedavisi;
advers ilag reaksiyonu bildirimi

harmacovigilance is defined by theWorld Health Organization
(WHO) as “the science and activities relating to the detection, as-
sessment, understanding, and prevention of adverse effects or any
other drug-related problem”. Spontaneous reporting systems are essential
to gather the safety information about a medical product, whether it is a
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pharmaceutical medication, an herbal supplement,
or a medical device. They are useful for the early
detection of previously unrecognized adverse drug
reactions (ADRs) and for obtaining information on
the associations between drugs and ADRs. For a li-
censed medicinal product, post-marketing safety
surveillances and spontaneous reports of healthcare
professionals and consumers are the main and im-
portant sources of safety information.

However, underreporting is a global problem
and the main reasons for healthcare professionals’
not reporting ADRs are either failure to recognize
an ADR or failure to report the recognized ADR
which can be prevented by efficient education and
training of the healthcare workforce on pharma-
covigilance and rational pharmacotherapy.'®

A safe pharmacotherapy is not only deter-
mined by the pharmacological properties of the
medication but also by its use in actual practice. In
theory, it is the goal of medical education to equip
healthcare professionals with sufficient knowledge
and skills that will enable them to initiate and fol-
low safe and effective pharmacotherapy.’

ADRs, account for approximately 5% of all
acute hospitalizations, half of which are preventa-
ble, making them a global healthcare problem.®
Many regulatory authorities are taking initiatives
to decrease the detrimental effects of ADR under-
reporting, one of which is the inclusion of phar-
macovigilance and ADR reporting as courses in
medical and healthcare professionals’ undergradu-
ate level education. If more effective education on
pharmacotherapy and the symptoms and risk fac-
tors for ADRs can be imparted and imbibed by the
healthcare students, the preventable half will de-
crease significantly, and by recognizing and re-
porting the ADRs promptly, the healthcare
workforce will contribute to rational and safe phar-
macotherapy.

Turkey became the 27* member of WHO Pro-
gramme for International Drug Monitoring in
1987. Subsequently, pharmacovigilance activities
accelerated in 2005 with the publication of the first
regulation, which clearly defines that ADR report-
ing is the responsibility of all healthcare profes-
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sionals. However, ADR reporting rate in Turkey is
2 reports per one million inhabitants per year,
which is below the average of ADR reporting in
similar-income countries.>'' According to the reg-
ulation, every hospital with 50 or more beds is re-
quired to employ a pharmacovigilance contact
point (PCP), whose responsibilities would include,
but would not be limited to, promoting pharma-
covigilance activities, reporting ADRs, and provid-
ing training and education to healthcare
professionals. Turkish Pharmacovigilance Center
(TPC) oversees the employment of PCP, however,
they do not follow the activities of PCPs, includ-
ing the trainings provided to healthcare profes-
sionals in each institution. Due to scarceness of
PCP-organized trainings, the knowledge of phar-
macovigilance among healthcare professionals does
not improve.® Previous studies indicated that lim-
ited knowledge is the main reason for rare ADR re-

porting by healthcare professionals.!*>¢1213

A major and important step for rational and
safe prescribing can be taken through foreseeing,
recognizing, managing, and reporting ADRs and
integration of these competencies into several steps
of the WHO Guide to Good Prescribing.'* Despite
this, healthcare curricula often teach little on phar-
macovigilance and ADR reporting, with a median
of 4-5.5 contact hours and the education is pre-
dominantly provided as lectures, rarely accompa-

nied by interactive work or practice.'>

This limited undergraduate education and
training in pharmacovigilance is consistent with
the low level of healthcare professionals’ awareness
of the subject and its reflection in their prac-
tices.*!'>'31” They often consider ADR reporting to
be an additional activity rather than a routine prac-
tice.® The combination of educational efforts and
financial incentives not only increases the number
of reports of ADRs, but also the quality of report-
ing.'*?! Providing education as a part of continu-
ous medical education positively influences the
reporting behavior as well.”?

According to several studies, undergraduate
healthcare students have positive attitudes on phar-
macovigilance activities; students may recognize
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the importance of ADR reporting and express the
intention to report ADRs, however, they feel in-
sufficiently prepared and lack adequate pharma-
covigilance competencies.>?? Although pharma-
covigilance training increases the students’ knowl-
edge and behaviour significantly in the short-term,
in the long-term, the impact of the training is lim-
ited.” More and continuous education and train-
ing are needed for future healthcare providers to
be competent in preventing, handling, and report-

ing ADRs in clinical practice.'>'®

Interventions to educate students and health-
care professionals on pharmacovigilance have
proven to be effective in increasing their knowl-
edge and awareness, and their pharmacovigilance
activities.'” #3037 However, as these interventions
are costly or fail to produce clinically relevant and
long-term effects, it is essential to provide pharma-
covigilance education to healthcare students at the
university level, which will be more effective in
improving their knowledge and skills for a safer
pharmacotherapy and future use of these skills in
their career.”>*

In 2016, a meeting organized by the Nether-
lands Pharmacovigilance Centre on behalf of the
WHO stakeholders addressed and agreed on the
pharmacovigilance competencies medical students
need to have and the essential aspects of the subject
that should be taught.* The five key aspects were
understanding the importance of pharmacovigi-
lance in the context of pharmacotherapy, and pre-
venting, recognizing, managing, and reporting
ADRs.* In order for the education and training to
be effective in imparting these competencies and
for them to be adopted in professional practice, the
current status must be well defined and improve-
ment areas regarding the structure and content of
the medical education must be determined.

In November 2013, the Turkish Ministry of
Health summarized the status of pharmacovigi-
lance activities in the country and sent an internal
correspondence to the Higher Education Council
requesting to include pharmacovigilance training
in the curricula of medical, pharmaceutical, den-
tistry, and nursing schools as well as vocational
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schools for other healthcare services. Though it has
been 5 years since this request was made, it may
still be early to see a significant effect on the
healthcare professionals’ behavior. However, the
impact of this request on the curricula of these
higher education institutions may be perceivable
even today.

Thus, the aim of this study is to define the con-
tent of pharmacovigilance and rational pharma-
cotherapy-related subjects in the curricula of
Turkish medical schools, and to determine im-
provement areas in accordance with the global ap-
proach for pharmacovigilance competencies
medical students need to have and essential aspects

of the subject that should be taught.*

I MATERIAL AND METHODS

This study was conducted by evaluating the web
pages of universities in Turkey that have medical
schools approved by the Higher Education Council.

The study had been initially planned as a sur-
veillance study, and pharmacology department
heads and/or deans of all the 93 medical schools in
Turkey were contacted via email and sent a survey.
However only eight department heads or deans
(including the pharmacology department of the au-
thor of this manuscript) responded. Thus, we de-
cided to evaluate the curricula available on the
websites of 93 medical schools. The evaluation was
done during August-September 2018 and we veri-
fied the presence of the following 10 pharma-
covigilance and rational pharmacotherapy-related
courses in the curriculum-pharmacovigilance, ADR
reporting, pharmacovigilance system in Turkey,
legal aspects and legislations, rational pharma-
cotherapy, good prescription practices, drug toxic-
ity, drug use in special populations and conditions,
pharmacoeconomics, and clinical pharmacology.

Once verified, we noted the number of hours
and the year of medical education in which the
course is taught.

We also checked if the content of a curricu-
lum meets the minimum requirements set by
the National Core Medical Education Program

(NCMEP).
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Accreditation status and the number of aca-
demic personnel of each pharmacology department
were also recorded.

The data gathered included the number of
hours allocated for each of the aforementioned
courses, the number of schools teaching the
courses, and the year of medical education in
which it was offered and were summarized using
the descriptive statistics such as frequency, per-
centage, mean, and standard error of mean (SEM).
The results were given with 95% confidentiality
intervals (CI).

The sub-group comparisons, such as the med-
ical school being a public or a private and being ac-
credited or not, were done by using t-test and
significance level was set to p<.05. SPSS 20.0 soft-
ware (IBM, Armonk, New York) was used for all
the analysis.

I RESULTS

We found that 63 (67.7%) of the 93 medical schools
have a detailed curriculum online. Considering 11
of the public and 12 of the private medical schools
are relatively new and no students have graduated
out of them at the time of the evaluation and they
have not shared their curricula; 63 schools having
online curriculum out of 70 schools that graduated
students, were considered sufficient to make the

evaluation.

Of all the 93 medical schools in Turkey, 70
(75.3%) are part of the public universities with the
median year of establishment is 1995. Thirteen
public universities have 2 medical schools with the
instruction language being Turkish in one and Eng-
lish in another.

The number of medical schools of private uni-
versities is 23 (24.7%), which are relatively new as
compared to public medical schools: the median year
of establishment of private medical schools is 2013.

For both of the public and private medical
schools in Turkey, the duration of medical educa-
tion is 6 years after high school. The first 3 years
deal with basic health sciences and an introduction
to clinics, the 4™ and 5" years are spent on practi-
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cal and theoretical training in medicine and sur-
gery, and the students graduate after clinical clerk-
ship in the 6 year.

Twenty-seven (29.0%) out of 93 medical
schools (23 public, 4 private) were accredited by
NCMEP. According to the recommendations of the
NCMEP, in addition to the rational pharmacother-
apy, drug use in special groups (pediatric, geriatric
populations, pregnant or nursing women, patients
with hepatic or renal problems), calculation of drug
dosages, prevention, diagnosis, and treatment of
drug side effects, identifying if it is a medical emer-
gency, referring to a specialist, long-term follow up
in primary care settings, and applying preventive
measures should be taught at medical schools. “Ad-
verse effects of drugs and drug interactions” is listed
in “symptoms and clinical conditions.” “Drugs’ side
effects” is classified as a multisystem problem. Ad-
verse drug reaction reporting and other pharma-
covigilance practices are not mentioned in the
“record keeping, reporting, and communication”
part of the basic medical practices defined by the
NCMEP.

Only 9 (39.1%) of the 23 private schools
shared their curriculum publicly and in detail. On
the other hand, 54 (77.1%) of the public schools
had detailed curriculum on their web sites.

Pharmacovigilance course was included in the
curriculum of 41 (65.1%) of the 63 medical schools
that shared their curriculum online. Generally, it
was taught during the 3™ year of medical education
and 1.7+0.2 hours were allocated (Table 1).

Only one school spent seven hours on thera-
peutic—group specific pharmacovigilance, such as
“pharmacovigilance of cardiovascular drugs, cen-
tral nervous drugs, etc.,” during the 2™ year at
medical school. Adverse drug reaction reporting
was taught as a separate subject only by one med-
ical school during the 2™ year of medical education
for one hour.

Rational pharmacotherapy was taught by 33
(52.4%) medical schools, generally during the 3%
year of education for 2.9+0.5 hours. Rational an-
tibiotic use was taught by 9 (14.3%) medical
schools for 1.4+0.1 hours (Table 1).
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TABLE 1: The pharmacovigilance and related courses in the online curriculum of medical schools.
Total Number of

Course schools= 63 Public= 54 Private=9  Accredited=22 Non accredited= 41
Pharmacovigilance or adverse effects of drugs {(n, %) 41 (85.1) 33.0(61.1) 8(88.9) 13 (59.1) 28 (68.3)
Time allocated for the course (hours+SEM) 1.7£0.2 1.7£0.3 1.60.3 1.50.2 17204
Rational drug use or pharmacotherapy (n, %) 33 (52.4) 28 (51.9) 5 (55.6) 9(40.9) 24 (58.5)
Time allocated for the course (hours+=SEM) 2.9+0.5 3.2+0.5 1.5+0.2 3.1x0.5 2.9+0.5
Rational antibiotic use {n, %) 9(14.3) 7 (13.0) 2(22.2) 2(9.1) 7(17.1)
Time allocated for the course (hours+SEM) 1.420.1 1.420.1 1.5+0.2 1.5+0.2 1.4x0.1
Good prescription writing principles (n, %) 41 (65.1) 39(722) 2(222) 13 (59.1) 28 (68.3)
Time allocated for the course (hours+SEM) 1.7£0.2 1.7£0.2 2.0:0 2.3:0.4 14201
Toxic effects of drugs and their treatment (n, %) 51 (81.0) 43 (79.6) 8(88.9) 19 (86.4) 32 (78.0)
Time allocated for the course (hours+=SEM) 2.4+0.2 2.5+0.2 1.9+0.2 2.4:0.4 2.4+0.3
Pharmacotherapy of pregnant or breastfeeding women {n, %) 24 (38.1) 21(38.9) 3(33.3) 10 (45.5) 14 (34.1)
Time allocated for the course (hours+SEM) 1.2+0.1 1.2+0.1 1.0£0.3 1.1£0.1 1.3+0.1
Pharmacotherapy of geriatric population (n, %) 17 (27.0) 12 (22.2) 5 (55.6) 6(27.3) 11 (26.8)
Time allocated for the course (hours+SEM) 1.2+0.1 1.3£0.1 1.0£0.2 1.1£0.1 1.2+0.1
Pharmacotherapy of pediatric population (n, %) 10 (15.9) 7 (13.0) 3(33.3) 2(9.1) 8(19.5)
Time allocated for the course (hours+=SEM) 1.0+0.1 1.00 1.0£0.3 0.9+0.0 1.0£0.1
Schools providing clinical pharmacology course {n, %) 30 (47.6) 26 (48.1) 4(44.4) 12 (54.5) 18 (43.9)
Time allocated for the clinical pharmacology course (Hours; mean +SEM)  51.3+3.1 53.0+3.5 40.0+0.0 46,7+4.9 54.3+4.0

Good prescription writing principles were
taught by 41 (65.1%) medical schools, during the
3™ year of education for 1.7+0.2 hours (Table 1).
The subject was taught by significantly more pub-
lic medical schools (n=39, 72.2%) than private ones
(n=2, 22.2%; p=0.0039, 95% CI: 14.94-68.86). There
were no differences between public and private
schools regarding the time allocated for the subject.

The toxic effects of drugs were covered by 51
(81.0%) medical schools, mostly during the 3" year
of medical education, and 2.4+0.2 hours were allo-
cated for the subject (Table 1). Organ-specific toxic
effects (nephrotoxicity, hepatotoxicity, etc.) and
drug poisoning were covered by seven medical
schools, mostly during the 2™ or 3" year of medical
education.

Under the title of “pharmacotherapy for spe-
cial groups”, pregnant or breastfeeding women was
taught by 24 (38.1%) schools, geriatric population
by 17 (27.0%), and pediatric population by 10
(15.9%) schools. Approximately 1 hour was allo-
cated for these subjects and they were taught dur-
ing the 3" year of medical education (Table 1).
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Pharmacotherapy of geriatric population was
taught significantly more by private schools (n=5,
55.6%) than public schools (n=12, 22.2%; p=0.0381,
95% CI: 1.83-60.50). There were no differences be-
tween public and private schools regarding the
time allocated for the subject.

Pharmacoeconomics knowledge is important
for rational pharmacotherapy and selection of per-
sonal-drug. However, it was included in the cur-
ricula of only 2 (3.2%) medical schools for 1 hour
and was taught during the 3" year of education.
The relationships of healthcare professional with
pharmaceutical industry is another issue that may
affect the rational prescription of therapeutics. Un-
fortunately, it was considered critical enough to be
included in the curriculum by only 1 (1.6%) med-
ical school. Similarly, subjects that included legal
aspects of drug administration and prescription
writing, and counterfeit drugs were each covered
by only 1 (1.6%) public medical school.

Thirty of the medical schools (47.6%) had clin-
ical pharmacology and rational pharmacotherapy
stage mostly during the 5% year of medical school
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and 51.3+3.1 hours were allocated for this course
(Table 1). Subjects such as rational pharmacother-
apy, personalized drug, clinical pharmacology for
common chronic diseases-specific therapeutics,
and good prescription writing principles were cov-
ered both theoretically and practically as part of the
clinical pharmacology course.

Other than the two statistically significant dif-
ferences between public and private schools re-
garding the number of schools teaching good
prescription writing principles and pharmacother-
apy of geriatric population, there were no signifi-
cant differences between public vs. private, and
accredited vs. non-accredited universities’ medical
schools with respect to the number of schools, time
spent on each subject, and the year of education in
which the subject was taught (Table 1).

The number of academic personnel in phar-
macology departments was significantly different
between public and private medical schools. The
mean + SEM of academic personnel employed in
the pharmacology departments of public and pri-
vate medical schools was 3.40+2.96 and 1.61+0.29,
respectively (p<0.01; 95% CI: -3.06 — -0.52). There
was also a statistically significant difference be-
tween accredited and non-accredited medical
schools in terms of academic personnel in pharma-
cology departments (5.7+0.2 vs. 2.2+0.6, respec-
tively; p<0.01; 95% CI: 2.41 — 4.45). Since there are
no differences regarding the subjects taught, the
number of personnel does not seem to have rele-
vance regarding the content of pharmacovigilance
and rational pharmacotherapy related subjects.

Based on the limited number (8) of survey an-
swers we received, none of the programs is fully
compatible with the five key aspects of pharma-
covigilance training as defined by van Eekeren R
et al. Although all stated having at least one-hour
of theoretical pharmacovigilance and rational phar-
macotherapy courses during the 3 year of educa-
tion and covering theoretical aspects of the side
effects of medications, 2 stated that they provide
information on how to report ADRs and practice re-
porting.* Moreover, 6 stated that they were not able
to provide a clinical pharmacology stage due to the
lack of human resources. However, all of them stated
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their awareness of the importance of a more effective
training and the willingness to join a study group
that will work on improving their curricula.

I DISCUSSION

Globally, most pharmacology education in medical
schools is imparted during the early years of the
medical school curricula, initiated by an introduc-
tion to the basic principles of pharmacodynamics
and pharmacokinetics, and followed by system-spe-
cific pharmacology that is often integrated into sys-
tem-based clinics and pathophysiology. Some of the
medical schools offer clinical pharmacology course
during the later years of education, and mostly as an
elective course.””***’ The information about global
undergraduate pharmacovigilance education is lim-
ited; it has been reported that the time allocated for
this education has a median of 4-5.5 contact hours,
predominantly provided as lectures.”” Our findings
are somewhat in accordance with the information
about the pharmacovigilance education provided
globally, however, the time spent for this training in
Turkish medical schools seems to be less than the du-
ration reported by Hartman et al.”

Spontaneous reporting of ADRs is critical not
only for individual patients, but also for ethical, so-
cioeconomic, and public health-related reasons.
Further, it is essential for improving knowledge of
therapeutics. Since the course of pharmacovigi-
lance or adverse effects of drugs was given in 49
(79.0%) of medical schools for less than two hours,
pharmacovigilance education and training may not
be sufficient to adopt good pharmacovigilance
practices by future physicians, even though they
are willing to participate in the pharmacovigilance

activities.!>23.2426-29

According to another study, current health-
care workforce stated they had received none or
only limited pharmacovigilance training during
their education.® The research on pharmacovigi-
lance training in Turkey is far too limited to shed
light on the causes of the existing problem." Al-
though side effects of medications are taught dur-
ing pharmacology lectures and/or clinical courses,
the lack of formal pharmacovigilance and rational



Miiberra Devrim GUNER et al.

Turkiye Klinikleri ] Med Ethics. 2019;27(3):186-95

pharmacotherapy courses in the existing medical
education programs is the main reason of the in-
sufficient proficiency in pharmacovigilance skills
and the lack of knowledge among medical doctors.
This can only be improved by modifying the med-
ical school curriculum to include pharmacovigi-
lance and rational pharmacotherapy education,
both in theory and practice. Moreover, targeting
future healthcare professionals during their under-
graduate studies has the advantages of education
being a part of their daily activities and the main
function at their current life stage, acquiring pro-
fessional skills to perform their job in the future
being their goal, and their eagerness to acquire
these skills, being in an academic environment
where the activities of learning, teaching, and
thinking are the main functions.

The pharmacovigilance education cannot be
separated from the general medical pharmacology
education. After finding that nearly half of the
electronic prescription forms are inappropriately
filled by final year medical students and more than
half of them contained at least one error, Brinkman
et al. evaluated the pharmacology education status
with a survey sent to 185 medical schools of 27 EU
countries.**! According to this survey, a median of
68-hour compulsory course in clinical pharmacol-
ogy was offered by 78% of the medical schools.*!
Dosing knowledge and drug calculation skills of the
students were assessed by 35% and 38% of the
schools, respectively.* In contrast to the rest of the
students, the majority of the final year students
were well prepared to write prescriptions.*’ Based
on these findings, Brinkman et al. suggested key
learning outcomes for clinical pharmacology and
therapeutics education as an attempt to harmonize
this education in Europe.*

In Turkey, the NCMEP was first published in
2002 and was updated in 2014 in order to harmo-
nize, standardize, and improve the quality of med-
ical education. The NCMEP receives suggestions
and requests from all stakeholders in medical edu-
cation and determines the courses that every med-
ical education program must include. One of the
criteria for medical school accreditation is having a
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curriculum that meets the minimum requirements
set by the NCMEP. Medical schools are required to
set their curricula at least 70% in accordance with
the core program. However, the program does not
specifically suggest any competencies related to
pharmacovigilance activities. Although there is an
item titled “record keeping, reporting, and notifi-
cation,” ADR reporting was not specifically sug-
gested as an essential part of medical education by
the program. Since “reporting an ADR” is defined
as the “responsibility of all healthcare profession-
als” by a national pharmacovigilance regulation, we
suggest that the next update of the NCMEP include
a comprehensive handling of ADR and pharma-
covigilance practices.

The results of the present study strongly sug-
gest that improvement is needed in the areas of
pharmacovigilance activities, rational pharma-
cotherapy, and prescription practices. Comple-
menting theoretical training with clinical practice
seems to be the most effective method that will re-
sult in behavioral change in the direction of a more
rational pharmacotherapy, increase awareness of
and skills to handle ADRs, and in turn decrease the
ADR underreporting. Although not particularly
meant for undergraduate medical education, the
pharmacovigilance curriculum described by Beck-
man et al. and the WHO pharmacovigilance core
curriculum for undergraduate medical education
presented by van Eekeren et al. can be a starting
point to define the basics of pharmacovigilance train-
ing and can be used to develop a program for under-

graduate education of healthcare professionals.***

This program should focus on the 5 essential as-
pects of pharmacovigilance education as defined by

van Eekeren et al:®

1. Understanding the importance of pharma-
covigilance in the context of pharmacotherapy, with
regard to influence on patients’ quality of life, com-
pliance, and satisfaction and the success and effi-
ciency of healthcare system.

2. Preventing ADRs as much as possible with
correct, safe, and rational prescribing for each in-
dividual patient. In addition to theoretical knowl-
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edge of diseases and medications, a medical student
also needs to learn to interpret information and
perform risk evaluation by considering all the cir-
cumstances and facts that may contribute to the oc-
currence of ADRs.

3. Recognizing ADRs when they occur; ADRs
are sometimes very hard to distinguish from the
symptoms and signs of a disease, thus extensive
knowledge of clinical pharmacological principles
of ADRs is required to achieve this skill.

4. Management of ADRs should be done by
considering several facts such as the range of their
effects, from causing minimal disturbance to being
life-threatening or even fatal, the compliance to
therapy, and patient- physician relationships. Indi-
vidualization of ADR treatment and informing all
the related parties is essential during this manage-
ment.

5. Reporting ADRs; many regulatory author-
ities mandate ADR reporting for all healthcare
professionals. Thus it is essential for a medical
doctor not only to have the skills and knowledge
of pharmacovigilance and rational pharma-
cotherapy but also report an ADR in a timely and
accurate manner to all the relevant parties. Con-
sidering the impact of pharmacovigilance acitiv-
ities on public health and health economy, the
activity of reporting must be adopted as a part of
routine practice, which can be achieved through
extensive training on the subject.

The main law of medical ethics “first, do no
harm” should also be the focus of the pharmacovig-
ilance education program. This approach placing the
safety of the patient first and arranging practice and
activities accordingly will aid in decreasing drug in-
duced harm in patients through integration of the
five key aspects of pharmacovigilance education in
the curriculum.®

A committee can be formed under higher ed-
ucation council with representatives of medical
schools, students’ associations, medical associations,
regulatory authorities, and maybe patient groups,
to develop an extensive yet practical curriculum.
Although the ethical and professional responsibil-
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ity of prescribers are primarily to their patients and
society, the inputs of other beneficiaries of the
services of medical school graduates, such as na-
tional and global pharmacovigilance systems and
pharmaceutical industry, which will use this infor-
mation to improve the safety of medications, may
also be consulted. This will improve the quality and
practicality of pharmacovigilance education. Con-
sidering the duration of medical education, the
substantial effects of such interventions will not be
seen for the next 5 to 10 years; thus these inter-
ventions should be planned and put into practice
as soon as possible.

I CONCLUSION

In conclusion, in order to improve the pharma-
covigilance and rational pharmacotherapy knowl-
edge and skills of future medical doctors, we
urgently need to initiate a more comprehensive
pharmacovigilance and rational pharmacotherapy
education at undergraduate level. If medical students
and medical doctors are adequately equipped with
the necessary knowledge and know-how to apply
the knowledge, two positive effects can be expected
simultaneously: One is a decrease in the ADR di-
rectly due to rational pharmacotherapy and good
prescription practices and the other is an increase in
the level of awareness or alertness of possible ADR
and decrease the underreporting if ADR happens.
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