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Abstract Background Physicians identify from 45.7 to

96.2 % of Adverse Drug Reactions (ADRs) in their

patients, with under-reporting ranging from 6 to 100 %. In

order to improve ADR reporting, several interventions

have been evaluated in different studies, but not with

regard to ADR identification. In addition, it is not known

whether some patient characteristics might influence on

ADR identification and reporting by physicians. Objectives

(a) To assess the effectiveness of a comprehensive inter-

vention directed to Emergency Department physicians and

coordinated by a pharmacist in a tertiary care pediatric

hospital on ADR identification and reporting. (b) To assess

if some of the children’s characteristics might influence on

ADR identification and reporting. Setting The Emergency

Department of the Hospital Infantil de México ‘‘Federico

Gómez’’, which is a national pediatric institute of health in

México. Methods A Quasi-experimental, pre-post test trial

was designed. During the intervention, the pharmacist gave

talks on Pharmacovigilance and on the program for elec-

tronic capture of data, took part in patient visits, left

reminders, improved accessibility to ADR report format

and performed feedback activities. To classify and quantify

correctly identified ADRs and ADRs reported to the

Institutional Pharmacovigilance Center (IPC), 1136 clinical

records were reviewed. The models were adjusted for

patient variables. Main outcome measures Total ADRs,

ADRs correctly identified by physicians, ADRs reported to

the IPC by physicians. Results Before the intervention,

97 % of ADRs were correctly identified and 6.1 % repor-

ted by physicians. During the intervention, 99.6 % were

correctly identified and 41.2 % were reported, and after the

intervention, 99.6 and 41.7 %, respectively. Identification

during the intervention showed a sevenfold increase with

regard to preintervention and was maintained post-inter-

vention. ADR reporting during the intervention showed a

14-fold increase with regard to pre-intervention and was

maintained during post-intervention. Conclusion Physi-

cians do identify ADRs, but fail to report them. The

intervention increased ADR correct identification and

reporting. The effect was maintained after the intervention.

Keywords Adverse drug reaction � ADR reporting �
Mexico � Pediatrics � Physicians

Impacts on practice

• A comprehensive, pharmacist-coordinated intervention

has an effect on ADR identification and reporting by

physicians.

• Patient characteristics may affect ADR reporting by

physicians to Regulatory Agencies.

Introduction

During the post-marketing development stage of a drug

(Phase IV of research), Adverse Drug Reactions (ADRs)

may occur that were not previously identified in Phases I, II
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and III, and can that be attributed, among other things, to

larger numbers of individuals exposed to the drug or to the

lack of safety data in vulnerable populations such as the

children [1, 2]. The importance of generating information

in the pediatric population relates to the fact that children

are more vulnerable to the development ADRs for causes

such as: (a) unlicensed and off-label prescribing of drugs,

such as midazolam [3]; (b) exposure to drugs during pre-

natal and breastfeeding periods, such as valproate [4, 5]

and (c) due to special pharmacokinetic and pharmacody-

namic characteristics, as in the case of penicillin G [6].

Additionally, different studies have identified factors that

predispose pediatric patients to the development of ADRs,

such as age, female gender, number of administered drugs,

off-label use of drugs, oncologic diagnosis and receiving

general anesthesia [7, 8]. This generates an impact on

morbidity, mortality [9, 10] and costs [11]. On the other

hand, Spontaneous Reporting is essential to safety

surveillance of marketed drugs through the generation of

signals [12], with physicians being the healthcare profes-

sionals that most report ADRs [13]. The initial requirement

in order for physicians to generate a report is the suspicion

that a sign or symptom appearing in a patient is possibly

related to the administration of a drug and, in second term,

once identified, to report it to the corresponding Regulatory

Agencies [14]. In Mexico, healthcare professionals have an

obligation to report all suspicions, adverse events and

reactions, both expected and unexpected, that they have

knowledge of, directly to the National Regulatory

Authorities [15].

When the clinical record review is used as the gold

standard, physicians have been found to identify from

70 % [16] to 76 % [17] of ADRs suffered by their adult

patients, whereas in children this occurs in 45–96 % [18–

20]. However, in spite of identifying an ADR, physicians

not always report it to the corresponding Pharmacovigi-

lance Center, which results in under-reporting fig-

ures ranging from 6 % to up to 100 % [21].

To improve ADR under-reporting, different interven-

tions that show positive effect have been studied, includ-

ing: educational activities (sessions and reminders); help

from other healthcare professionals (pharmacists, nurses,

clinicians); amendments to the report form or to the com-

pletion procedure; economic incentives to physicians;

increased accessibility to the report form and feedback

[22–28]. However, the impact that the above mentioned

interventions can have on ADR identification in physicians

has not been assessed in any of these studies. In addition, it

is not known whether some patient characteristics (age,

body mass index, sex, number of drugs and oncologic

conditions) might influence on ADR identification and

reporting by physicians.

Aim of the study

In view of all this, the main purpose of this work was to

assess the effectiveness of a comprehensive intervention

coordinated by a pharmacist and directed to Emergency

Department physicians in a tertiary care pediatric hospital

on ADR identification and reporting and, as a secondary

endpoint, to assess if some of the children’s characteristics

might influence on the results.

Ethical approval

The research protocol was approved by the Research

Commision, Ethics and Biosafety Committees of Hospital

Infantil de México ‘‘Federico Gómez’’ (HIMFG) under

permit number HIM/2011/037.

Methods

Study population and settings

The study was conducted at the Emergency Department

(ED) of the HIMFG, which is a national pediatric institute

of health in México.

The study population included the head of the department,

3 staff physicians, 5 Pediatric Emergency Medicine subspe-

cialty residents and 53 Pediatrics specialty residents (18 at

their first year, 23 secondyear and 12 third year). In the case of

Pediatrics specialty residents, they had to have remained at

least 2–3 months during their rotation at the ED. The head of

the department and staff physicians were 2 females and 2

males, with ages ranging from 34 to 61 years; the Pediatric

Emergency Medicine subspecialty residents were 3 females

and 2 males with ages ranging from 28 to 29 years, and with

regard to the Pediatrics residents, theywere 37 females and 16

males, aged between 24 and 27 years.

The study was coordinated by the Institutional Phar-

macovigilance Center (IPC), which is responsible for

analyzing and submitting the reports made by HIMFG

physicians to the National Regulatory Authority. Prior to

the start of the study, the IPC developed an Online-Capture

Pharmacovigilance System (OCPS) [29] to substitute

paper-based reports and to make the reporting process

more efficient.

Study design

A quasi-experimental, pre-post test study was designed

[30]. The pre-intervention stage was performed from

Int J Clin Pharm (2016) 38:80–87 81

123



March to August 2012 (6 months). The intervention was

from September to December 2012 (4 months), and the

post-intervention period was from January to June 2013

(6 months).

Intervention

In order to impact on the behavior of medical staff, the

pharmacist performed the following activities:

1. Group informative talk on Pharmacovigilance. With

duration of 60 min, it included aspects related to the

importance of Pharmacovigilance in the world and in

Mexico; the experiences at the HIMFG; how to suspect

the presence of an ADR, as well as the capture

procedure of the different items comprising the OCPS.

At the end, a real-time exercise on information-capture

using the OCPS was made, which was complemented

by handing out a card with precise information to

avoid completion errors.

2. Accompanying the physicians during clinical visits.

3. Reminders to medical staff. During general visits and

in the later review of clinical records, the pharmacist

identified those patients in which the physician

detected an ADR in the clinical record but it had not

been reported to IPC. When this happened, the

physician was verbally asked to submit the report, in

addition to leaving a self-adhesive note in the patient

chart as a reminder. When no ADR was identified by

the physician, the pharmacist asked for the case to be

discussed with regard to causality or not of the ADR.

4. Feedback to medical staff. Every week, during clinical

visits, physicians were informed on the number of

identified and reportedADRs. This informationwas also

recorded in an informative chart, which was posted on a

board located in the hospitalization ward of the ED.

5. Improving accessibility to the ADRs report format. In

addition to the OCPS having been installed at the

hospitalization area for being this a shared space, the

pharmacist placed, in an accessible and visible place, a

clipboard with official paper formats in order for them

to be manually completed in case of not having access

to the computer.

Outcome measures

These outcomes were as follows:

1. Total ADRs. To identify ADRs occurring in the ED at

the pre-intervention, intervention and post-intervention

stages, the pharmacist included only patients who

remained at the ED for longer than 24 h. For the pre-

and post-intervention stages, clinical records were

retrieved from the medical records department of the

hospital. At the intervention stage, the pharmacist

attended with the physicians to clinical visits of all

admitted patients and simultaneously reviewed the

clinical records. In the cases where the pharmacist had

any doubt, he discussed it with a pediatrician expert in

pharmacovigilance. The definition of ADR was accord-

ing to the World Health Organization [31]. For the

assessment of a suspected ADR, the MICROMEDEX

2.0 was used as Ref. [32] and the causality analysis was

performed using Naranjo’s algorithm [33].

2. ADRs correctly identified by physicians. During the

three stages of the study, the patients were classified

and quantified as ‘‘ADR correctly identified by physi-

cians’’ in those cases where, according to the pharma-

cist, the patient experienced an ADR and evidence was

found in the clinical record on physicians having

associated some clinical manifestation with the admin-

istered medication(s). To find such association, the

pharmacist intentionally searched across the clinical

notes of each patient’s medical record, looking for

terms and actions such as ‘‘caused by drugs’’, ‘‘drug-

related’’, ‘‘associated with drug administration’’, ‘‘ad-

verse drug reaction’’, ‘‘patient diagnoses’’, or if ‘‘the

physician withdrew the suspected medication’’ and if

‘‘physician administered any drug to treat an ADR’’.

3. ADRs reported to the IPC. During the pre-intervention

and post-intervention periods, the cases of ADRs that

were submitted by the clinicians to the IPC via the

OCPS were classified and quantified as ‘‘reported

ADR’’, whereas during the intervention, the cases of

ADRs that were submitted by the physicians to the IPC

via the OCPS and/or using the official paper formats,

were classified and quantified as ‘‘reported ADR’’.

Statistical analysis

In order to verify the validity and reproducibility of ADRs

detected by the pharmacist, at the start of the study an

agreement analysis using the Kappa index was performed

between the pharmacist of this study and a pediatrician

expert in pharmacovigilance. Level of agreement between

the expert pediatrician and the pharmacist was K = 0.91

(p\ 0.05) [34]. During the pre-intervention stage, 436

clinical records of patients admitted to the ED were

reviewed, whereas during the intervention, 246 were

reviewed and post-intervention, 454. For descriptive pur-

poses, cases were classified into 4 categories according to

the body mass index Z-score (normal weight, obesity,

overweight and underweight) [35] and 3 categories

according to age (infants, children and adolescents) [36].

The ICD 10 was used for the oncologic diagnosis (C00–
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D48) [37]. The number of medications was defined as the

total number of drugs administered to the patient in the ED.

The descriptive analysis included central tendency and

dispersion measures, such as number of cases (%), mean

(95 % CI) and median (25–75th percentiles). In the

bivariate analysis, patient characteristics at all 3 stages of

the study were contrasted. For the height, weight and

number of medications variables, the Kruskal–Wallis non-

parametric test was selected because these variables did not

show a normal distribution. For categorical variables (age

group, sex, body mass index category according to Z-score

and patients with oncologic diagnosis), the Chi square test

was used. To measure the intervention effect on correctly

identified ADRs and on reported ADRs, a multiple logistic

regression analysis was used, with the stage transformed

into a dichotomous variable and patient characteristics

entered as covariables, whether they were significant or not

in the bivariate analysis. The final model was chosen with

the global adjustment tests of the model by Hosmer and

Lemeshow. In all cases, a p value\0.05 was considered

statistically significant. Statistical analysis was performed

using the SPSS 18 statistical package.

Results

Demographic characteristics of the children at all 3 stages

showed no statistically significant differences, with the

exception of age and oncologic diagnosis (Table 1).

Figure 1 shows that, at the pre-intervention stage,

physicians identified correctly 97 % of patients, 99.6 % at

the intervention, and 99.6 % at the post-intervention stage

(p\ 0.05). With regard to the percentage of reports sub-

mitted by physicians to the IPC, it was 6.1 %; 41.2 and

41.7 % (p\ 0.05), respectively.

Table 2 shows that, after the intervention, the ability of

physicians to correctly identify patients showed a sevenfold

improvement (p\0.05). Additionally, patient characteristics

(age, sex, BMI Z-score, number of medications and oncologic

diagnosis) were found not to be significantly related to the

ability of physicians to correctly identify patients (p C 0.05).

Table 3 shows that reporting to the IPC had a 14-fold

increase after the intervention (p\ 0.05). Age, sex, BMI

Z-score and number of medications were not related to

ADRs being reported to the IPC (p C 0.05). However,

patients with oncologic diagnoses showed a 1.1-fold

decrease in the likelihood of their ADRs being reported to

the IPC (p\ 0.05).

Discussion

The results of the present study indicate that an interven-

tion that included group informative talks on Pharma-

covigilance, reminders and feedback to the intervened

personnel, increased availability of report forms and the

company of a pharmacist in clinical patient visits, yielded a

sevenfold increase in the ability of physicians to correctly

Table 1 Demographic

characteristics of patients

included in the different stages

of the study

Pre-intervention

n = 436

Intervention

n = 246

Post-intervention

n = 454

p value

Age

Infants (0–23 months) 121 (27.8 %) 59 (24 %) 95 (20.9 %) 0.04*

Children (2–11 years) 216 (49.5 %) 137 (55.7 %) 233 (51.3 %)

Adolescents (12–17 years) 99 (22.7 %) 50 (20.3 %) 126 (27.8 %)

Sex

Female 202 (46.3 %) 107 (43.5 %) 222 (48.9 %) 0.38

Male 234 (53.7 %) 139 (56.5 %) 232 (51.1 %)

Height (m) 1.06 (0.76–1.38) 1.04 (0.79–1.3) 1.08 (0.83–1.4) 0.44

Weight (kg) 17.0 (8.6–34.0) 16.75 (10.5–29.9) 18.0 (10.2–36.3) 0.33

BMI Z-score

Obesity 26 (6.0 %) 18 (7.3 %) 31 (6.6 %) 0.77

Overweight 45 (10.3 %) 27 (11 %) 37 (8.2 %)

Normal weight 208 (47.7 %) 112 (45.5 %) 229 (50.7 %)

Underweight 157 (36.0 %) 89 (36.2 %) 157 (34.5 %)

No. of medications during stay 5 (3–8) 5 (3–8) 5 (2–7) 0.08

Oncologic diagnosis

Yes 89 (20.4 %) 98 (39.8 %) 68 (15.0 %) 0.00*

No 347 (79.6 %) 148 (60.2 %) 386 (85.0 %)

* p\ 0.05, Kruskal–Wallis test and Chi square test
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identify ADRs and a 14-fold increase in ADR reporting to

the IPC. Noteworthy, the effect on both variables was

maintained 6 months after the intervention. Other finding

not previously reported in literature was that correct iden-

tification of ADRs was not influenced by patient demo-

graphic characteristics such as age, sex, BMI Z-score,

number of administered medications and having an onco-

logic diagnosis. However, in patients with an oncologic

diagnosis, the likelihood of physicians reporting their

ADRs to the IPC was decreased.

As previously mentioned in the introduction, there is

evidence that the interventional activities carried out in the

present work, in different combinations, have a positive

effect on improving under-reporting when applied to dif-

ferent healthcare professionals, including physicians [22–

28]. However, in this work, one more component was

added, namely, the presence of the pharmacist during

patient visits, the effect of which has been demonstrated in

other publications [38, 39]. Of note, the elevated rate of

correct identification of patients experiencing an ADR,

Fig. 1 Comparison of ADR

correct identification and

reporting during the 3 stages of

the study

Table 2 Effect of intervention on the ‘‘correct identification’’

variable

OR (95 % CI) p value

Pre-intervention (n = 436) 1 –

Intervention (n = 246) 7.37 (0.94–57.85) 0.05

Post-intervention (n = 454) 7.89 (1.75–35.58) 0.00*

Age 0.99 (0.98–1.00) 0.06

Sex

Male 1 –

Female 2.06 (0.73–5.77) 0.17

Body mass index Z-score 0.93 (0.75–1.14) 0.50

Number of medications 1.09 (0.94–1.26) 0.22

Oncologic diagnosis

No 1 –

Yes 1.19 (0.32–4.39) 0.79

CI confidence interval, OR odds ratio

* p\ 0.05, logistic regression

Table 3 Effect of intervention on the ‘‘reporting’’ variable

OR (95 % CI) p value

Pre-intervention (n = 82) 1 –

Intervention (n = 97) 14.19 (4.94–40.71) 0.00*

Post-intervention (n = 72) 14.68 (4.99–43.21) 0.00*

Age 0.99 (0.99–1.00) 0.79

Sex

Male 1 –

Female 0.96 (0.51–1.78) 0.89

Body mass index Z-score 1.08 (0.93–1.24) 0.28

Number of medications 0.95 (0.87–1.03) 0.23

Oncologic diagnosis

No 1 –

Yes 0.33 (0.15–0.74) 0.00*

CI confidence interval, OR odds ratio

* p\ 0.05, logistic regression
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allowed for physicians to take relevant actions upon its

presence, without detriment in the reporting of ADRs to the

corresponding regulatory agencies.

There are methodologies that aid healthcare profes-

sionals in ADRs identification, through computerized sys-

tems, where causal relationship is identified using

algorithms, supported exclusively by clinical records and/

or by laboratory and imaging tests, which are considered a

practical tool due to their higher rates of ADRs detection

compared with spontaneous reporting, as well as lower

implementation costs and because, additionally, they are

less resource-consuming than manual review of clinical

records and intensive surveillance [40–43]. However, one

limitation of these methodologies is that, in our country, a

large number of hospitals lack electronic records that

include medical history, medical and nursing notes, as well

as laboratory and imaging tests results. Nevertheless,

clinical records review has been reported [18] to be able to

be considered the gold standard to obtain data on ADR

incidence, but a drawback of medical records review is that

it is time- and human resource-consuming and, therefore, it

ends up being more expensive, with an additional deter-

minant: if it is applied in medical units where clinical

records have several deficiencies, the results may be not

fully reliable.

The results of ADR identification at all 3 stages of the

present study are similar to those found in an adult intensive

care unit, where physicians wrote down in the clinical record

70 % of the ADRs that were indentified in their patients [16].

In the case of children, physicians were shown to identify

only 50 % of ADRs experienced by their patients [19], while

Oehme AK et al. [18] found in 1999 that 45.7 % of ADRs

were identified in clinical records, with this rate increasing to

96.2 % for the year 2008, which was arrtibuted to increased

awareness in medical personnel. In Mexico, in a study con-

ducted in hospitalized adults, physicians identified andwrote

down on clinical records 76 % of ADRs [17] and no publi-

cations on children were found.

It should be noted that, in the present work, additional

cases found only by the pharmacist made identification

more efficient, a finding consistent with another study that

included pharmacists as medical record reviewers, which

detected higher rates of adverse drug events than other

healthcare professionals [44]. In Canada and the United

States, the contribution of pharmacists to Pharmacovigi-

lance is essential, since they report 88 and 68 % of ADRs,

respectively, compared with other healthcare professionals

[45]. Furthermore, it should be noted that the pharmacist’s

participation is not restricted to reporting, as shown by a

clinical pharmacist-implemented educational program

directed to clinicians and nurses from a hospital where

knowledge, attitude and perception on ADRs and on the

Spontaneous Reporting process were increased [46].

Study limitations

The limitations of the study that should be considered when

interpreting the results include: (a) ADR identification was

considered correct when physicians wrote it down on the

clinical record, which does not exclude the possibility of

physicians having identified it, but failing to write it down

on the clinical record; (b) The findings here encountered

cannot be generalized to other departments of the same

hospital; (c) The design did not consider a possible effect

of ADRs being influenced by vaccination campaigns or

problems in the production of some batch of medications,

which would require a randomized design; (d) The inter-

vention did not consider causes originating under-reporting

by the ED; (e) Other factors that might have influenced on

higher identification rates, such as ADRs characteristics,

were not investigated; for example, when it comes to a

rash, neutropenia or neutropenic colitis; and (f) With regard

to the finding that patients with oncologic diagnoses were

more likely to have their ADRs not being reported to the

IPC, this could probably be explained by the fact that some

physicians think that ADRs that are expected to occur

frequently do not require to be reported to the IPC; a

specific study would be needed to verify this possibility.

Conclusion

The present study demonstrates that HIMFG physicians do

identify ADRs occurring in children admitted to the ED but

they report only 6.1 % of ADRs identified in their patients.

According to these results, it is necessary to implement

strategies in order to substantially improve ADRs report-

ing, such as strategies that include group informative talks

on Pharmacovigilance, presence of a pharmacist in ED

activities, reminders to intervened personnel, feedback to

intervened personnel and increased availability of ADR

report format.
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