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The Junior Adverse Drug Event Manager (J-ADEM) team is a multifaceted interven-

tion focusing on real-life education for medical students that has been shown to

assist healthcare professionals in managing and reporting suspected adverse drug

reactions (ADRs) to the Netherlands Pharmacovigilance Centre Lareb. The aim of this

study was to quantify and describe the ADRs reported by the J-ADEM team and to

determine the clinical potential of this approach. The J-ADEM team consisted of

medical students tasked with managing and reporting ADRs in hospitalized patients.

All ADRs screened and reported by J-ADEM team were recorded anonymously, and

categorized and analysed descriptively. From August 2018 through January 2020,

209 patients on two wards in an academic hospital were screened for ADR events.

The J-ADEM team reported 101 ADRs. Although most ADRs (67%) were first identi-

fied by healthcare professionals and then reported by the J-ADEM team, the team

also reported an additional 33 not previously identified serious ADRs. In 10% of all

reported ADRs, the J-ADEM team helped optimize ADR treatment. The ADR reports

were largely well-documented (78%), and ADRs were classified as type A (66%), had

a moderate or severe severity (85%) and were predominantly avoidable reactions

(69%). This study shows that medical students are able to screen patients for ADRs,

can identify previously undetected ADRs and can help optimize ADR management.

They significantly increased (by 300%) the number of ADR reports submitted, show-

ing that the J-ADEM team can make a valuable clinical contribution to hospital care.
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1 | INTRODUCTION

Managing adverse drug reactions (ADRs) is an important task of

healthcare professionals, especially since 5-20% of patients visiting

the emergency department attend because of an ADR1–3 and 11.9%

of hospitalized patients experience an ADR during their stay.3

Because ADRs adversely affect patients' quality of life4 and delayed

detection of ADRs can be harmful and postpone discharge, we should

be more vigilant about ADRs and their treatment. Despite this impor-

tance more than half of all ADRs are not diagnosed at admission1–3
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and only 6% of all ADRs are reported to the competent authority.5

The spontaneous reporting of suspected ADRs by healthcare profes-

sionals and patients is an important source of information about possi-

ble ADRs, information which could improve drug safety.5,6

The underdetection and underreporting of ADRs have been

related to a poor awareness of ADRs and a limited knowledge of phar-

macology on the part of healthcare professionals.5,7,8 Numerous strat-

egies to improve the reporting of ADRs have been tried over the

years, with varying success.9 The most successful interventions are

educational activities, modification of reporting forms or reporting

procedures, incentives (economic or other), assistance with reporting

or improved feedback to reporters.9–11 While most single or retro-

spective interventions have been less successful, some multifaceted

interventions, especially those focusing on real-life education, have

increased awareness and pharmacovigilance knowledge and improved

ADR reporting rates significantly.10,12

The Junior Adverse Drug Event Manager (J-ADEM) program pro-

vides under- and postgraduates with real-life education. Medical stu-

dents assist healthcare professionals in detecting, managing and

reporting ADRs to the Netherlands Pharmacovigilance Centre Lareb.

After analysis of the report, the pharmacovigilance centre provides

the J-ADEM team with feedback, which is passed on to physicians

and patients. This process educates both students and healthcare

professionals in pharmacovigilance and ADR reporting. While our

low-cost and promising intervention has proven feasible for patients,

physicians and students, little is known about the clinical value of this

approach.13 Therefore, the aim of this study was to quantify and

describe the ADRs reported by the J-ADEM team to determine the

clinical potential of this approach.

2 | METHODS

This prospective observational study was set up to evaluate the

clinical results of a J-ADEM team in a tertiary academic hospital.

The J-ADEM team and setting have been described in an earlier

study.13 This team systematically screen patients for suspected seri-

ous or unrecognized ADRs, and patients could also be referred to

the team when suspecting an ADR at admission or during

hospitalization.

3 | J-ADEM TEAM AND PROCEDURE

The J-ADEM team consisted of two medical students (first-year

bachelor to third-year master) who participated as part of the Learner

Centered Student Run Clinic VUmc (LC-SRC).14,15 The LC-SRC is an

extracurricular program dedicated to pharmacotherapy and

medication safety initiatives in which students participate on a volun-

tary basis.16–18

The J-ADEM team procedure consisted of four consecutive

steps (Figure 1), all performed by the students and taking approxi-

mately 3 hours to complete the full process for one patient. This

was done in two ways. First, (1) the physicians, nurses, pharmacists

and/or the pharmacotherapy team (a multidisciplinary team focusing

on medication safety by performing medication reviews, optimizing

prescribing and educating healthcare professionals19) could report

suspected ADRs to the team by providing the patient's initials, per-

sonal identification number and short description of the suspected

ADR; (2) the J-ADEM team also screened the records of patients

who were most recently admitted to the two wards for suspected

ADRs. Second, the patient's electronic healthcare records were

analysed and a thorough medication and side-effect interview with

the patient was carried out. Third, all suspected ADRs were

reported to the Netherlands Pharmacovigilance Centre Lareb. The

last step provided patient and physician feedback received from the

Netherlands Pharmacovigilance Centre Lareb and this information

was uploaded into the patient's Electronic Patient Record (EPR). A

full description can be found in an earlier feasibility study.

4 | MEASUREMENTS

If a patient was screened for an ADR, basic patient characteristics

(age and sex), drug details (including Anatomical Therapeutic Chemi-

cal (ATC) code), the nature of the reaction (including MedDRA class)

What is already known about this subject

• Managing adverse drug reactions (ADRs) is an important

task of healthcare professionals, but is greatly

overlooked.

• Numerous strategies to improve the reporting of ADRs

have been tried over the years with varying success.

• A Junior Adverse Drug Event Manager (J-ADEM) pro-

gram has been found feasible to assist healthcare profes-

sionals in their ADR managing tasks, but clinical

outcomes remain unknown.

What this study adds

• Medical students, as J-ADEMs, can significantly increase

the number of ADR reports made in a hospital setting

and help optimize ADR treatment plans.

• Healthcare professionals should be more vigilant about

reporting serious ADRs in hospitalized elderly patients on

high-risk medication.

• By integrating a J-ADEM program into the clinical phar-

macology training, it can be realized without a major

investment in time or money, students will have a clini-

cally relevant role while learning, patients will receive

more attention for potential side effects and prescribers'

awareness for pharmacovigilance is increased.
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and the outcome were recorded. If a patient was suspected to have

an ADR, a clinical pharmacologist (MR) classified the ADR according

to Rawlins and Thomson,20 and established causality according to

the WHO-UMC21 scale and Naranjo algorithm,22 ADR severity

according to the modified Hartwig and Siegel scale,23 and prevent-

ability according to the modified Schumock and Thornton scale.24

ADRs were defined according to Hallas.25 After the ADR report was

sent, the quality of the clinical documentation was scored using the

ClinDoc algorithm.26

4.1 | Ethical aspects

This study did not fall under the scope of the Dutch Medical

Research Involving Human Subjects Act (reference number

2018.097). Physician and patient participation was voluntary and

based on informed consent. The ethics review board of the

Netherlands Association for Medical Education reviewed the

protocol regarding the students' participation and approved this

study (ID: 826).

4.2 | Data analysis

All data were imported in SPSS Statistics 26 (IBM Corp., Armonk,

New York, USA). Descriptive statistics were used to report fre-

quencies, percentages and medians (with range) of ADRs screened

and reported by the J-ADEM team. The “number needed to screen

to report 1 ADR” was calculated to show how many drugs or dis-

orders needed to be screened by the J-ADEMs to report one ADR

to the Netherlands Pharmacovigilance Centre Lareb. This number is

calculated by dividing the number of screened drugs or disorders

by the number of reported drugs or disorders. Differences in the

ADR reporting frequency before and after the J-ADEM program

were compared using the Mann-Whitney U test (α = 0.5 and

P < .05).

5 | RESULTS

From August 2018 to January 2020 (18 months), 209 patients

were screened. In total, the J-ADEM team reported 101 ADRs in

patients on two wards (internal medicine and otorhinolaryngology)

in one academic hospital; 25 ADRs were reported on the

remaining 21 wards. This was a significant 300% increase (P ≤ .05)

in the number of ADRs reported relative to the 31 reports

made in the entire hospital in the previous 18 months

(February 2017-August 2018) (Table 1A). Most ADR

reports concerned patients on the internal medicine ward (76%),

followed by the otorhinolaryngology ward (16%) and outpatient

clinics (9%) (Table 1B). The mean age of patients with a suspected

ADR was 75 years (range 23-98 years) and 59% were female

(Table 1D).

5.1 | ADR signal characteristics

Of the 209 patients screened by the J-ADEM team, 88 suspected

of having an ADR had been identified by healthcare professionals

and 121 were identified by the J-ADEM team by randomly

screening patients on the various wards. The J-ADEM team

identified and reported 33 not previously recognized ADRs in

the 121 patients. In these patients, the incidence of the

ADR being the cause of hospital admission or of the ADR occur-

ring during the first days of hospital stay was 27% (internal medi-

cine ward = 29%, ENT-specialist ward = 22%) (Table 1C).

Of the 88 patients with ADRs identified by healthcare

professionals, the ADRs of 45 patients were identified by the local

pharmacotherapy team19 and the ADRs of the remaining 43 patients

were identified by attending physicians. In total, 68 ADRs (77%)

were reported to the Netherlands Pharmacovigilance Center

(Table 1C). In 20 cases, the J-ADEM team concluded the events were

not related to the drug.

F IGURE 1 The Junior Adverse Drug Event Manager procedure.
The first step consisted of identifying all patients with potential ADRs
by screening or being consulted by a healthcare professional. The
second step consisted of reviewing the patient's electronic patient
record (EPR) and performing a thorough medication and side effect
interview with the patient. The third step consisted of reporting the
ADR to the Netherlands Pharmacovigilance Center Lareb and
handling all follow-up questions. The final step consisted of providing
the attending physician with feedback received from Lareb and
uploading this information into the patient's EPR

4858 REUMERMAN ET AL.

 13652125, 2021, 12, D
ow

nloaded from
 https://bpspubs.onlinelibrary.w

iley.com
/doi/10.1111/bcp.14885 by C

ochrane N
etherlands, W

iley O
nline L

ibrary on [16/11/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



5.2 | ADR screening characteristics

During the program, a total of 2386 drugs (mean 11 per patient)

and 753 medication-related problems (mean 3.6 per patient) were

screened. The J-ADEM team most frequently screened patients

with “blood and lymphatic system disorders” (n = 211), “gastroin-
testinal disorders” (n = 133) and “psychiatric disorders” (n = 72).

“General disorders and administration site conditions” and “skin and

subcutaneous tissue disorders” were most likely to be a symptom

of an ADR (number needed to screen 2.5 and 3, respectively)

(Table 2A). Gastrointestinal (n = 591), cardiovascular (n = 496) and

over-the-counter drugs (n = 283) were most frequently assessed

for causing ADRs, whereas it was found that “immunomodulatory

drugs and chemotherapeutics”, “cardiovascular drugs” and “blood

and lymphatic drugs” were most frequently found to cause an ADR

(number needed to screen 4.0, 12.1 and 12.6, respectively)

(Table 2B).

5.3 | ADR report characteristics

In total, 67 of 101 reported ADRs were classified as type A ADRs

according to the classification of Rawlins and Thompson, and were

classified as moderate to severe in severity (n = 86). Causality

assessment, using the Naranjo algorithm and World Health

Organisation - Uppsala Monitoring Centre causality algorithm,

classified most admissions as having a “probable” association with

medication. No admissions were classified “unlikely” or “doubtful”

TABLE 1 Adverse drug reaction reports and baseline characteristics

A. Total reports in hospital

Time period Total number of reports Number of reports without J-ADEMs Number of reports by J-ADEMs

Before J-ADEMs: Feb 2017-July 2018 31 31 Na

During J-ADEMs: Aug 2018-Jan 2020 126 25 101

B. Total reports per ward/outpatient clinic during intervention period

Ward/outpatient clinic Total number of reports Number of reports without J-ADEMs Number of reports by J-ADEMs

Internal medicine 80 3 77

Otorhinolaryngology 16 0 16

Outpatient clinics ≥8 ? 8

C. Identification of patients with potential ADRs

Ward/outpatient clinic First identified by: Number of patients screened Number of ADR reports ADR reporting chance

All wards/outpatient clinic J-ADEMS 121 33 27%

Pharmacotherapy team 45 30 67%

Physicians 43 38 88%

Internal medicine ward only J-ADEMS 94 27 29%

Pharmacotherapy team 35 21 60%

Physicians 33 29 88%

D. Baseline characteristics

Patients screened for an ADR (n = 209) Patients with a reported ADR (n = 101)

Age (yr), median (range) 74 (30-88) 75 (23-98)

Male, n (%) 90 (43) 41 (41)

Days in hospital when screened, median (range) 17 (3-52) 17 (4-58)

Total days in hospital, median (range) 31 (9-56) 36 (12-56)

Medications, n (per patient) 2386 (11) 1426 (14)

Disorders on problem list, n (per patient) 753 (3.6) 473 (4.7)

In-hospital deaths, n (%) 4 (1.9) 3 (3.0)

1A: Total number of adverse drug reaction (ADR) reports before and after the start of the Junior Adverse Event Manager (J-ADEM) program. 1B: Number

of ADR reports categorized by ward/outpatient clinic. 1C: Categorization of the ADRs in the way they were identified. The “ADR reporting chance” was

the likelihood an ADR was reported when a patient was screened or referred to by either the pharmacotherapy team or a physician and was calculated by

the total number of ADR reports divided by the number of patients screened. 1D: Baseline characteristics of patients screened for an ADR and who had an

ADR reported.

REUMERMAN ET AL. 4859
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(Table 3). The avoidability and preventability of hospital admissions

related to an ADR were assessed using the method of Hallas et al and

the Schumock and Thornton scale. Both methods indicated that only

31 or 26 (31%/26%) ADRs were unavoidable, whereas 70 or

75 (69%/74%) were classified as “possible or definitely avoidable or

preventable” (Table 3).

5.4 | ADR reporting quality

It was only possible to analyse the ADR reports submitted by

the J-ADEM team and not those submitted before the

study began. With ClinDoc scores higher than 75%, 79 of the

101 (78%) ADR reports were considered to be well documented

(Table 3).

5.5 | ADR special reports

Not only did the J-ADEM team detect and report ADRs to

the Netherlands Pharmacovigilance Center, they also helped

optimize ADR treatment plans in 10% (n = 10/101) of the patient

cases.

Case 1. A 76-year-old patient was hospitalized because of recur-

ring massive nose bleeds while on acetylsalicylic acid and

solifenacin. Because of the severity of the nose bleeds, the

acetylsalicylic acid was discontinued by the attending physi-

cian, even though there was a valid indication for the drug.

After a thorough medication and side-effect interview with

the patient, the J-ADEM team concluded the solifenacin

was responsible for the nose bleeds. The patient had had

TABLE 2 Characteristics of disorders and drugs screened by the Junior Adverse Event Manager team

A. Disorders by organ class (MedDRA classification) Screened Reported

Number needed to screen

to report 1 ADR

General disorders and administration site conditions 30 12 2 .5

Nervous system disorders 55 14 3.9

Gastrointestinal disorders 133 13 10.2

Skin and subcutaneous tissue disorders 12 4 3.0

Respiratory, thoracic and mediastinal disorders 62 6 10.3

Psychiatric disorders 72 18 4.0

Musculoskeletal and connective tissue disorders 32 4 8.0

Blood and lymphatic system disorders 211 16 13.2

Eye disorders 3 0 -

Ear, nose and throat disorders 62 0 -

Renal and urinary disorders 58 11 5.3

Vascular disorders 23 3 7.7

Total 753 101 7.5

B. Type of drug (ATC classification) Screened Reported
Number needed to screen
to report 1 ADR

A. Gastrointestinal 591 10 59.1

B. Blood and lymphatic 101 8 12.6

C. Cardiovascular 496 41 12.1

D. Skin and subcutaneous tissue 62 0 -

G. Renal and urinary 43 2 21.5

H. Hormones 121 5 24.2

J. Antibiotics and antiparasitics 215 14 15.4

L. Immunomodulatory and chemotherapeutics 16 4 4.0

M. Musculoskeletal and connective tissue 72 2 36.0

N. Nervous system and senses 215 12 17.9

R. Pulmonary drugs 171 2 85.5

V. Over-the-counter drugs 283 1 283

Total 2386 101 23.6

2A: Overview of the number of disorders screened (according to MedDRA classification), the number of reports per disorder and the reporting chance. 2B:
Overview of the number of drugs screened (according to ATC classification), the number of reports per drug class and the reporting chance.

4860 REUMERMAN ET AL.
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extremely dry mucous membranes in his nose since the start

of solifenacin treatment and had applied Vaseline with a

pointy ear stick in his nose on a daily basis, which caused

the repeated nose bleeds. After solifenacin was discontinued

and acetylsalicylic acid restarted, the patient no longer had

any nose bleeds and was discharged.

Case 2. A 64-year-old patient was hospitalized for recurring

hematomas. She was taking acenocoumarol (vitamin K

antagonist) and other nonrelevant prescription drugs. After

investigating her past and current prescription drugs, the

J-ADEM team found she had also been using miconazole

cream (for athlete's foot) recurrently at 1-month intervals.

This over-the-counter drug usage was not known by her

physicians and had increased the International normalized

ratio to 6.2 by inhibiting CYP2C9, thereby causing the

hematomas. The patient was advised to stop miconazole and

a different antifungal ointment was prescribed, after which

the recurring hematomas disappeared.

6 | DISCUSSION

This study shows that medical students can have an important clini-

cal role in detecting, managing and reporting ADRs in a hospital set-

ting. Students participating in the J-ADEM team detected

33 additional serious ADRs not detected at admission or which

occurred during hospitalization. By performing an in-depth side-

effect medication interview, in 10% of the cases the students could

provide physicians with an ADR treatment plan and significantly

increased (by 300%) the number of ADR reports submitted to the

appropriate authority.

To our knowledge, this is the first initiative involving students

that supports healthcare professionals in their detection,

management and reporting of ADRs. In our earlier J-ADEM study13

we found that students, patients and healthcare professionals

find the team feasible, that students gain valuable

pharmacovigilance competences and that this program

provides students with the most realistic form of pharmacovigilance

training.

TABLE 3 Characteristics of the 101 adverse drug reactions (ADRs) and ADR reports in this study

Features Parameters Percentage (%)

Causality (Naranjo algorithm) Doubtful …

Possible 45

Probable 53

Definite 2

Causality (WHO-UMC causality) Unclassifiable/unclassified …

Unlikely …

Possible 42

Probable 55

Certain 3

Severity (Hartwig and Siegel scale) Mild 15

Moderate 67

Severe 18

Avoidability (Hallas et al) Unavoidable 31

Possible avoidable 46

Definitely avoidable 23

Preventability (Schumock and Thornton scale) Nonpreventable 26

Probably preventable 49

Definitely preventable 25

Report of a serious adverse drug reaction 84

Drug in the report had an off-label use 4

Drug in the report was under additional monitoring 9

ClinDoc scores (quality of the ADR report)

Scores >75% (well documented) 72

Scores 46-74% (moderately documented) 27

Scores <45% (poorly documented) 1

REUMERMAN ET AL. 4861

 13652125, 2021, 12, D
ow

nloaded from
 https://bpspubs.onlinelibrary.w

iley.com
/doi/10.1111/bcp.14885 by C

ochrane N
etherlands, W

iley O
nline L

ibrary on [16/11/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



The major advantage of the J-ADEM team approach compared with

other physician- and pharmacy-led interventions is that it saves time, is

relatively low cost and enables the detection and management of ADRs.

While physicians take on average 30-40 minutes to report an ADR,27 it

takes them less than 5 minutes per patient to supervise students. In our

study, this saved over 60 working hours that could be spent more effi-

ciently. Compared with other ADR reporting initiatives, such as adminis-

trative or computerized coding systems, the J-ADEM team approach is

probably more sensitive in detecting ADRs.28 By gathering prospective

detailed ADR information from the electronic patient record, assisting

healthcare professionals in accurate ADR diagnosis and occasionally

advising on ADR management/treatment, the J-ADEM team is a real

clinical support team rather than merely an administrative solution.

The incidence of ADRs was high (27%) in our study participants.

This could be explained by their relatively old age (mean age 75 years),

the setting (tertiary academic hospital) and the fact that patients were

screened during hospitalization (median length of stay was 17 days).

This enabled us to detect ADRs which were the cause of the hospital

admission and which occurred during hospitalization. This high inci-

dence of patients with ADRs in hospital wards is in line with previous

studies of elderly patients.3,29 The finding that more than a quarter of

the patients had an ADR at or during hospitalization should prompt

healthcare professionals and specific pharmacotherapy teams19 to be

more alert to ADRs, and the J-ADEM team could have a role in this.

This is especially true for immunomodulatory drugs, chemotherapeu-

tics, anticoagulants/antiplatelets and cardiovascular drugs being a

frequent cause of the ADRs. Since general disorders and administra-

tion site conditions, skin and subcutaneous tissue disorders, and

psychiatric and nervous system disorders were symptoms most often

classified as an ADR, they should function as red flags.

Our study had some strengths and limitations. The 18-month pro-

spective design allowed accurate recording of both the drug history

and symptoms, and the assessment of causality. A second strength is

the low implementation and running costs of the J-ADEM program

since most work was done by medical students who were only super-

vised by a clinical pharmacologist at two points during the entire pro-

cess. This efficient way of managing ADRs in a clinical setting reduces

costs and has learning benefits for both medical students and

healthcare professionals (clinical pharmacologists). Lastly, the J-ADEM

program increases in the motivation and awareness of physicians with

regard to the detection and reporting of ADRs. Since learning and

feedback are incorporated in the J-ADEM procedure, physicians will

also see the benefit of reporting ADRs.

The main limitation of our study is that ADRs are necessarily

identified on the basis of clinical judgment. To overcome this, the

attending physician and a clinical pharmacologist jointly made a clin-

ical judgment about potential ADRs, and all suspected ADRs were

assessed with regard to causality using two validated instruments

(Naranjo and WHO), which showed a high degree of agreement

(96%). Nevertheless, it is impossible to be absolutely certain of a

causal link between a drug and an ADR. A second limitation is that

not every ADR report submitted by the J-ADEM team is equally

clinically relevant for detecting new signs of ADRs or further

strengthening signals for drugs under additional monitoring. For

instance, a patient hospitalized with dehydration because of a dosage

increase in loop-diuretics could be classified as a serious ADR,

although the relevance of such a report could be argued. Nonetheless,

all physicians agreed that the reports were necessary; moreover,

healthcare professionals in the Netherlands are obliged to report seri-

ous ADRs to the Netherlands Pharmacovigilance Centre Lareb. A final

limitation could be the modest campaign strategy at the start of the

program. Although some presentations were held and contact infor-

mation was sent out, a larger ADR awareness campaign might lead to

the identification of more signs/symptoms of ADRs.

Taking these strengths and limitations into account, we conclude

that the J-ADEM team program is not only feasible but also has signif-

icant clinical value in the reporting and management of ADRs in a

hospital setting. Although absolute numbers are still relatively small

and a longer follow-up is needed, the concept of a (student-run)

J-ADEM team has potential for hospitals because the underreporting

of ADRs, especially in hospital settings, is a universal problem. The

J-ADEM team can not only help in reporting previously detected

ADRs at minimal expense, but also in detecting and managing

previously undetected ADRs. With an ADR incidence of 20-30% in

our patient population, active screening is a promising manner to

detect, report and manage previously unrecognized ADRs.

As with many successful initiatives, the challenge is to keep the

project running after the study has ended. Because the program is

integrated in clinical pharmacology training and is low cost, the

J-ADEM team has been incorporated into daily practice in our hospital

without additional cost. Although this program is intended to provide

medical students with valuable educational and hands-on experience,

it could also include interns and be incorporated into the formal medi-

cal curricula, thereby giving these students a valuable role in real-life

clinical pharmacovigilance.
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