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ABSTRACT

Background: Direct Healthcare Professional Communications (DHPCs) are an important risk minimisation measure. Their
effect has been shown to be variable and has been measured using different outcomes and study populations. Depending on the
content of the message, the optimal outcome to measure a direct effect of the DHPC can differ. This systematic review investi-
gates whether the effects of DHPCs differ according to the use of proximal outcomes and the inclusion of the targeted population.
Methods: EMBASE and MEDLINE were searched for European DHPC effectiveness studies performed up to April 6, 2022,
evaluating the impact of DHPCs issued from 2008. Outcomes and their impact were extracted, together with a classification of
the message. The outcomes were categorised as knowledge/awareness, self-reported behaviour (prescribing/monitoring), pre-
scribing of medication (including dosage changes), monitoring, or adverse events/other health outcomes, including hospitalisa-
tion. The outcomes closest to the message of the DHPC were defined as proximal. Outcomes were coded 1 when effective and 0
if not. If multiple outcomes were reported in a study, a composite outcome was created ranging from 0 to 1. Chi-square or Fisher
exact tests were performed.

Results: From 7063 (scientific) publications identified in our literature search, 60 publications evaluating 31 different DHPCs
were selected for our review. As publications could study multiple messages with an outcome, from the 60 scientific publications,
103 outcomes were generated for the messages, of which 30 had a high impact on the composite outcome, with the proportion of
analyses with a significant association between 0.75 and 1. When taking the target population into account, some messages were
studied in more than one population, resulting in 115 outcomes, of which 33 had a high impact, that is, a composite outcome
between 0.75 and 1.

Conclusion: Neither the use of proximal outcomes nor the restriction of the analysis to the targeted population significantly
influenced the impact observed of the DHPC. These results stress the need for improving drug safety communication.

1 | Introduction safety information. It is one of the risk minimisation measures
regulators can take during the life cycle of a drug (Figure 1). The
Direct Healthcare Professional Communications (DHPCs) in- DHPC can be issued by, for example, the Pharmacovigilance

form healthcare professionals (HCPs) of new important drug Risk Assessment Committee (PRAC) of the European Medicines

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any medium, provided the original

work is properly cited, the use is non-commercial and no modifications or adaptations are made.

© 2025 The Author(s). Pharmacoepidemiology and Drug Safety published by John Wiley & Sons Ltd.

Pharmacoepidemiology and Drug Safety, 2025; 34:€70135 1 of 21
https://doi.org/10.1002/pds.70135


https://doi.org/10.1002/pds.70135
https://doi.org/10.1002/pds.70135
https://orcid.org/0000-0002-1258-9989
https://orcid.org/0000-0002-7929-4739
mailto:
https://orcid.org/0000-0002-4262-3180
mailto:p.g.m.mol@umcg.nl
http://creativecommons.org/licenses/by-nc-nd/4.0/

Summary

« DHPCs are an important tool for regulators to com-
municate about urgent drug safety issues. The impact
of these DHPCs has reported to be variable and inade-
quate at times.

Our study confirms mixed effects of DHPCs, with
a high impact (with a proportion of analyses with a
significant association effect and studied outcome be-
tween 0.75 and 1) observed for less than a third of the
outcomes evaluated.

The impact of DHPCs was not found not to be affected
by the use of proximal outcomes for the type of DHPC
message nor by the use of the targeted population of
the DHPC.

The seriousness of the drug safety issue was not asso-
ciated with the DHPC impact when measured using
proximal outcomes in the targeted population.

Additional efforts to improve safety communication
are required.

Agency (EMA) or by a national competent authority of an in-
dividual European country. When the DHPC is not effective,
other measures should be taken to minimise the risk related to
drug use.

Reviews that have reported on the impact of risk minimisation
measures show that there is a large variability in findings [1-4].
This has partly been attributed to the variation in risk minimis-
ation measures studied and the content of the messages, and to
methodological issues related to the study design, selected out-
comes, and study population [1-4]. Studies looking at the effects
of risk minimisation measures can use various outcomes, such
as the knowledge of the receivers, their prescribing behaviour,
or the occurrence of related adverse drug reactions [3]. The
results may differ depending on the type of outcome or study
design chosen. For example, to assess the effectiveness of risk
minimisation measures concerning valproate, a survey study
was performed and found good knowledge of the risks and re-
quired actions, particularly among physicians who acknowl-
edged receiving the DHPC and related educational materials [5].
The same researchers assessed in a different study the changes
in valproate prescribing and concluded that the effectiveness of
the risk minimisation measures was limited on this outcome [6].

What needs to be assessed to ascertain that a DPHC is effective
depends on its content and intended outcomes [7]. The content
may include information about new adverse reactions, indica-
tion limitations, new contraindications, changes in authorised
dosage, additional monitoring, and new drug-drug interactions
for a certain product [8]. This information can be related to a
specific target population of patients. To link such content to
intended outcomes, Dusetzina et al. classified FDA safety com-
munications into: recommendations for increased laboratory or
clinical monitoring, avoiding co-prescribing due to drug-drug
interactions, avoidance of use among a subpopulation, and gen-
eral caution regarding a product [9]. Weatherburn et al. made
a slightly different classification in a UK review based on the

type of regulatory action: withdrawal from the market, recom-
mendations to change practice based on a change or restriction
of indication, recommendations for additional monitoring, and
to be aware of new information without recommending specific
action [1]. Based on such a classification of messages, outcomes
for assessing proximal and distal effects can be defined. With
those defined as proximal for outcomes closest to the message
in the DHPC. Caution or be aware messages are primarily in-
tended to increase the HCPs' knowledge or awareness of new
information, with possible distal effects on behaviour. DHPCs
with recommendations for additional monitoring or with new
information about contraindications, drug-drug interactions
or dosing changes are intended to change the HPCs' behaviour,
with possible distal effects on health outcomes.

The content of a DHPC can refer to the specific patients at risk,
implying that the primary outcome to assess the effectiveness of
a DHPC should reflect this population. When this is not taken
into account, incorrect conclusions may be drawn. For example,
the DHPC informing HCPs on the new contraindication and re-
stricted indication of cyproterone acetate 2mg/ethinylestradiol
35 micrograms led to decreases in the overall prescribing of this
drug but the proportion of prescribing in the targeted population
did not improve [10]. When looking at the content of a DHPC,
there is also variation regarding the products and the serious-
ness of the safety issue itself. One review focusing on DHPCs
issued in the Netherlands observed that the seriousness of the
safety issue was associated with possible effects on prescrib-
ing [11].

To gain a better understanding of the variable outcomes ob-
served in the effectiveness of DHPCs, we performed a system-
atic review extending on previous work and explored whether
this variation can be explained by the choice of the study out-
comes, the study population, or the safety issue itself. Our pri-
mary question is whether the effects of DHPCs differ according
to the use of proximal outcomes and the inclusion of the tar-
geted study population. Our secondary question is whether the
effect of the DHPC differs across the seriousness of the drug
safety issue.

2 | Methods

A systematic review was conducted including studies assess-
ing the effects of DHPCs issued since 2008 by the European
Medicines Agency (EMA) or national authorities in the
European Union (EU). This year was chosen to limit variation
caused by the introduction of a fixed DHPC template in 2008,
since such a template may increase the impact of DHPCs [11].
Search strategies were developed for EMBASE and MEDLINE
and performed on April 6, 2022 (Data S1 and S2). Finalised stud-
ies in the EU PAS register of the European Network of Centres
for Pharmacoepidemiology and Pharmacovigilance (ENCePP
[now the HMA-EMA Catalogues of real-world data sources and
studies]) up to April 21, 2022 were screened for studies assessing
the effectiveness of a DHPC. Snowballing, a review of all identi-
fied studies’ reference lists, was applied for all publications that
met our inclusion criteria. The study protocol was registered in
PROSPERO (CRD42022349593).
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FIGURE1 | The druglife cycle.

2.1 | Study Selection

Original studies published in English or Dutch assessing the
effects of DHPCs issued within the European Union on knowl-
edge/awareness, self-reported behaviour, objectively measured
behaviour, or health outcomes were included. Studies assess-
ing DHPCs for suspensions, recalls, and withdrawals were ex-
cluded. Possible duplicates were marked by the screening tool
Rayyan and checked by a researcher (EdV) before removal [12].
First title and abstract screening and subsequent full publica-
tion screening were conducted independently by two research-
ers (EdV and RU) using Rayyan. Publications were excluded
in the following order: do not concern DHPC, focus is not an
effectiveness study, publication type being conference abstract/
letter to the editor/commentary/review, country of DHPC being
non-EU, language being other than English/Dutch, concerning
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DHPC issued before 2008, and/or duplicate outcomes (i.e., same
outcomes presented in different studies).

2.2 | Data Extraction

Using a structured data extraction form in Research Electronic
Data Capture (REDCap) [13], the following data were extracted:
author, title, year, journal/ENCePP, issue number/ENCePP
number, DHPC, date of DHPC, drug(s) mentioned in the DHPC
(including co-drug in case of interaction), study period, type of
study/study design (before-after/survey/other), statistical analy-
ses used (descriptive/before-after/interrupted time series (ITS)),
population studied, country where the study was performed,
and key findings. For studies with clearly defined objectives,
the corresponding outcomes were extracted. For studies without
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clear objectives or addressing also research questions not related
to the effect of a DHPC, only the outcomes related to the DHPC
were extracted. When effects of multiple DHPCs were reported
in one publication, multiple data extraction forms were created.
Data extraction were conducted by one researcher (EdV) and all
data were checked and discussed with a senior researcher (PM).

2.3 | Additional Data Extraction and Classification

The original or Dutch DHPCs related to the included studies
were retrieved and used to extract information on the drug
safety issue. This was done using a previously developed archive
[14] and internet sources. If the DHPC could not be identified,
we searched for a DHPC addressing the safety issue studied in
another language or a report of the EMA discussing the safety
issue and stating a DHPC was issued. The data extracted in-
cluded information about the type of message, the target pop-
ulation, and the seriousness of the safety issue (see below). One
DHPC could include multiple messages.

The type of message was classified as:
« Recommendation related to a change or restriction of indi-
cation or a new contraindication.

« Recommendation related to a drug-drug interaction.

« Recommendation related to a change in dosing or
administration.

+ Recommendation for additional monitoring.

« Beaware of an adverse event or risk without recommending
specific actions

« Reminder SmPC.

« Other, such as new efficacy data and off-label use.
The target population refers to specific patients at risk.

The seriousness of the drug safety issue was classified as fol-
lows: death, life-threatening/(prolonged) hospital admission,
(temporary/persistent) disability or incapacity/teratogenicity, or
other [15]. DHPCs mentioning fatal cases would be categorised
as death. As the distinction between life-threatening and (pro-
longed) hospital admission can not often be made, these catego-
ries were combined.

2.4 | Data Synthesis

Outcomes were subdivided in assessing: knowledge/awareness,
self-reported behaviour (prescribing/monitoring), prescribing
of medication (including dosage changes), monitoring, or ad-
verse events/other health outcomes (including hospitalisation).

First, the extracted outcomes were classified as showing sup-
portive, unsupportive, or unknown impact of the DHPC. For
pre-post designs, a significant effect on a given outcome in the
desired direction was considered supportive. When no signifi-
cant effect was found or was not in the desired direction, the
outcome was considered unsupportive. When outcomes were
presented only descriptively or only after the DHPC was issued,
this was classified as having unknown impact. In studies mea-
suring knowledge/awareness or self-reported behaviour, the
outcome was considered supportive when at least 80% of the
study population reached the required knowledge/awareness
or recommended behaviour (Data S3). Lower percentages were
considered not supportive of the intended effect [16].

Next, a conceptual approach was used to determine whether
the outcomes included in the studies were optimal for assess-
ing proximal effects given the type of message (Figure 2).
Knowledge/awareness of the communicated safety issue was
considered as proximal outcome when the type of message was
to be aware of a safety issue without recommending specific
actions. Prescribing behaviour was considered as proximal out-
come for messages concerning (contra)indication, interactions,
or dosing changes. Similarly, monitoring behaviour was consid-
ered as proximal outcome for messages concerning additional
monitoring. Self-reported behaviour was not included as proxi-
mal outcome, given the expected self-report bias [17, 18]. Finally,
health outcomes were not considered as proximal outcome since
they are not directly affected by the DHPC, but can of course
be the ultimate intended outcome. Of note, each extracted out-
come was linked to one type of the message. For example, when
a DHPC would communicate a change in dosing and a monitor-
ing advice, an outcome related to prescribed dosages would be
linked to a ‘recommendation to change dosing’ message.

When a study reported multiple outcomes assessing, for exam-
ple, the HCPs' knowledge of a safety issue, we combined these
in a composite outcome to determine the impact of the message
on knowledge. Also, when a specific outcome was measured in
multiple countries within one study, a composite outcome was

¢ Restriction

indication/
contraindication
[ * Dosing changes
Q § Be aware * Drug-drug Monitoring advice
s 2 . .
E interaction
[I]
g 2 Knowledge/ L_,| Prescribing Monitoring Health
5 g awareness behaviour behaviour outcomes
o

FIGURE 2 | Proximal and distal outcomes according to the type of message. Continuous arrow: Proximal outcome. Interrupted arrow: Distal
outcome.
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created (Data S3). For this, each reported outcome supporting
the effectiveness was coded 1, and all others 0. The composite
outcome was expressed as the proportion of supportive out-
comes on a scale from 0 to 1.

The DHPC was used to classify the study population as being the
targeted population or the non-targeted population. This usually
refers to the patient population at risk. For example, when it was
communicated that diclofenac was contraindicated for people
with congenital heart failure, changes in diclofenac prescrib-
ing assessed in the entire patient population were classified as
‘non-targeted population’, whereas assessing this in people with
congenital heart failure was classified as ‘targeted population’.
When assessing knowledge or self-reported behaviour, the tar-
get population may also refer to the HCPs. When this was as-
sessed among all HCPs, including those that did not receive the
DHPC, this was classified as ‘non-targeted population’.

To determine the effect of the seriousness of the safety issue on
the impact of the DHPC, the unit of analysis was the safety issue
addressed. Therefore, we created an overall outcome per drug
safety issue, calculating the mean (composite) outcome of all
data extraction forms for the same drug safety issue. For this
analysis, only studies were included that used a proximal out-
come and focused on the targeted population.

2.5 | Risk of Bias

The quality of all studies, except survey studies, was assessed
with the Quality Assessment Tool of the NIH for Before-After
(Pre-Post) Studies With No Control Group [19]. The Cochrane
Effective Practice and Organisation of Care (EPOC) standard
criteria for interrupted time series were used in addition for
those studies having multiple measurements before and after
the intervention [20]. The first question: “Was the intervention
independent of other changes?” was not considered, since issu-
ing a DHPC is by design not independent from other events. For
the survey studies, the domain-based risk-of-bias tool for cross-
sectional survey studies was used [21]. The quality of the stud-
ies was assessed independently by two researchers (E.d.V. and
T.M.). Disagreements were resolved by mutual discussion and
involvement of a third reviewer (P.D.) if not resolved.

2.6 | Analysis

The data were summarised showing the drug safety issue, se-
riousness, type of message, type of outcome, and (composite)
outcomes in targeted and non-targeted populations. When sim-
ilar outcomes were reported for targeted and non-targeted pop-
ulations, they are presented as separate outcomes. The reported
effects of the (composite) outcomes were classified as high
(0.75-1), intermediate (0.74-0.25), or low (0.24-0). Chi-square
tests were conducted to test whether the effect was influenced
by (a) proximal outcomes or (b) the targeted populations. For
these analyses, (composite) outcomes with an unknown effect
were excluded. Chi-square tests were also used to test whether
the effect was influenced by the seriousness of the drug safety
issue. When numbers per cell were <5, Fisher exact tests were
conducted.

One subgroup analysis was conducted to assess the impact of
the targeted population, including only proximal outcomes.
Another subgroup analysis was conducted assessing the impact
of the targeted population, including only patient study popu-
lations, so excluding studies where HCPs were the study pop-
ulation. Also, subgroup analyses were conducted to assess the
impact of the use of proximal outcomes or the targeted popula-
tion, including only studies with limited or no bias. Two sensitiv-
ity analyses were performed to test the impact of using different
cut-offs for the classification of the (composite) outcomes from
high to low. First, using 0.80-1 (high), 0.20-0.79 (intermedi-
ate), and 0.19-0 (low) as cut-offs. Second, comparing; and 1 (full
impact) to 0-0.99 (mixed/no impact). Finally, a subgroup anal-
ysis was conducted excluding studies for which it was unclear
whether they studied a DHPC or other forms of national risk
communication.

3 | Results

The screening of literature retrieved from Embase and Medline
resulted in 58 relevant publications, and four were added due to
snowballing (Figure 3).

3.1 | Data Summary—All Publications

The 81 identified publications (i.e., 60 scientific [Table 1] and 21
ENCePP [Data S4]) resulted in 86 data extraction forms linked
to an individual DHPC.

The 86 data extraction forms addressed 134 messages, several
of which were included in multiple studies (Table 1, Data S4,
and Figure 4). Messages concerning changes or restrictions in
indication or contraindication were studied most often (n=51),
followed by be aware messages (n=28), drug-drug interac-
tion (n=17), change in dosing (n=15), additional monitoring
(n=13), SmPC reminder (n=9), and other (n=1).

Prescribing was the most common outcome measured (68 ex-
traction forms), followed by knowledge (18 extraction forms),
health outcomes (11 extraction forms), monitoring (6 extraction
forms), and self-reported behaviour (4 extraction forms). For
the majority of the extraction forms, outcomes were measured
in the targeted population, with 19 extraction forms investigat-
ing both targeted and non-targeted populations, whereas 12 ex-
traction forms only included a non-targeted population (Table 1,
Data S4). Usually, either the study population was too broad by
including HCPs in a knowledge assessment who had not re-
ceived the DHPC [31] or including patients without a certain
contraindication or risk factor [53, 57, 65, 80] or including drugs
that were not contraindicated or recommended [40, 43].

The effects of 40 different DHPCs had been studied; 15 in both
scientific and ENCePP publications, 16 in scientific only, and
nine in ENCePP only. In 47 data extraction forms, the effects of
25 DHPCs were assessed in a single country, whereas in 39 data
extraction forms the effects of 15 DHPCs were assessed in up to
12 countries. Often, more than one outcome was used to assess
the effects of a DHPC (Table 1). The publications were published
one to 11years after the last DHPC had been sent, with a median
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FIGURE3 | Flowchart of the inclusion of publications. DHPC: Direct Healthcare Professional Communication; ENCePP: The European Network

of Centres for Pharmacoepidemiology and Pharmacovigilance.

of 5years. There was more time between the DHPC and the sci-
entific publications than between the DHPC and the ENCePP
publications; namely, a median of 6 versus 3years.

The screening of ENCePP resulted in 21 relevant publications.
However, for 13 of these, only a summary was publicly available.
Therefore, the ENCePP publications were only used in the de-
scriptive summary and not included in the main analysis.

3.2 | Outcomes—Analyses—Scientific Publications
3.2.1 | Outcome—Proximal Outcomes

The 60 scientific publications resulted in 65 data extraction
forms evaluating 31 different DHPCs. Often multiple outcomes
were presented, leading to a large number of composite out-
comes for our main analyses. In total, 103 outcomes were linked
to a specific message. Of these outcomes, 58 were classified
as proximal outcomes for assessing the effect of the message.
Prescribing was used 72 times, of which 53 were classified as
proximal outcomes. In the other cases, outcomes were used to
assess the effects of a be aware message (16 times) or a moni-
toring message (three times). Knowledge was used 13 times for

a variety of messages and seldom to assess a be aware message
(two times).

Overall, 30 of the 103 outcomes had a high impact score, 28 had
an intermediate impact score, and 24 had a low impact score
when looking at the proportion of the analyses in which a sig-
nificant association between respectively 0.75-1, 0.25-0.74, and
0-0.24 was found. The impact was unknown for the remaining
21 outcomes. In several studies, the DHPC impact was mea-
sured in multiple countries. Some of those studies found a sim-
ilar impact in all studied countries [5, 6, 31, 57, 62—-67|, whereas
others found different impacts among the countries studied
[31, 52-46]. Looking at the 82 outcomes with an impact score,
there was no significant difference when comparing those with
proximal versus other outcomes (Figure 5a, p=0.69).

3.2.2 | Outcome—Target Population

Some studies included multiple study populations. In 12 cases,
the outcome measures were studied in both the targeted and
non-targeted populations, which resulted in 115 outcomes that
were linked to a specific message and study population; 94 had a
measurable impact, and 21 had an unknown impact. A targeted
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Data summary

.

Scientific publications

!

ENCePP publications

All publications

Data extraction forms: 65

Data extraction forms: 21

Data extraction forms: 86

Messages studied: 89

Indication/contraindication: 36
Be aware: 20

Drug-drug interaction: 14
Change in dosing: 9

Additional monitoring: 5
SmPC reminder: 5

Other: -

Messages studied: 45

Indication/contraindication: 15
Be aware: 8

Drug-drug interaction: 3
Change in dosing: 6

Additional monitoring: 8
SmPC reminder: 4

Other: 1

Messages studied: 134

Indication/contraindication: 51
Be aware: 28

Drug-drug interaction: 17
Change in dosing: 15
Additional monitoring: 13
SmPC reminder: 9

Other: 1

Types outcomes measured: 80

Prescribing: 56
Knowledge: 9

Health outcomes: 10
Monitoring: 3
Self-reported behaviour: 2

Types outcomes measured: 27

Prescribing: 12
Knowledge: 9

Health outcomes: 1
Monitoring: 3
Self-reported behaviour: 2

| Flowchart of data summary. ENCePP: The European Network of Centres for Pharmacoepidemiology and Pharmacovigilance.

Types outcomes measured: 107

Prescribing: 68
Knowledge: 18

Health outcomes: 11
Monitoring: 6
Self-reported behaviour: 4

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

yes (n=47) no (n=35) yes (n=69) no (n=25) yes (n=38) no (n=18)

c) target population and
using proximal outcomes
(n=56), p=0.79

b) target population
(n=94), p=0.48

a) proximal outcome
(n=82), p=0.69

FIGURE 5 | Impact DHPC. DHPC: Direct Healthcare Professional Communication; DHPC impact high: 0.75-1 (blue); intermediate: 0.74-0.25
(orange); low: 0.24-0 (green). Statistical analysis: Chi-square test. To calculate the DHPC impact, each reported outcome supporting the effective-
ness of a DHPC was coded 1, and all others 0. A composite outcome was then defined as the proportion of supportive outcomes divided by the total
number of outcomes evaluating that DHPC message. Panels show Impact when analysing the effect of DHPCs on (a) proximal outcomes, in (b) target
population, or when analyses are restricted to studies in (c) target population and using proximal outcomes.

population was used for 88 of these 115 outcomes (77%). Of the
94 outcomes with an impact score (i.e., 33 high, 29 intermediate,
32 low, as proportion of analyses with a significant association),

69 were measured in the targeted population. The use of the
targeted population was not associated with the impact of the
DHPCs, as shown in Figure 5b (p=0.48). When looking only at
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proximal outcomes, 56 of the 94 outcomes with an impact score
remained. In the subgroup analysis including only proximal out-
comes, there was also no influence of the use of the targeted
population on the DHPC impact (Figure 5c, p=0.79). Excluding
studies where HCPs were the study population, 74 of the 94 out-
comes with an impact score remained. Of those 74 outcomes,
53 outcomes were measured in the targeted population. In this
subgroup analysis, the use of the targeted population also did
not influence the impact of the DHPC (Data S5, p=0.61).

3.2.3 | Outcome—Seriousness

Seriousness of the drug safety issues assessed at DHPC level
(n=22) was not associated with the overall impact, as measured
by the proportion of analyses in which a significant association
was found among studies using proximal outcomes in the tar-
geted population (Figure 6, p=0.92).

3.2.4 | Outcome—Sensitivity Analyses

Sensitivity analyses using categories with different cut-off val-
ues showed somewhat higher Chi-square values but again no
significant differences (see Data S6 and S7). When including
only the studies that specifically mentioned a DHPC, the results
remained the same (Data S8).

3.3 | Quality Assessment
While (uncontrolled) before-after studies are an inherently

weaker study design than interrupted time series [20, 81], the
risk of bias was limited for many of the included before-after

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

death (n=7) hospital (n=8)

studies (Data S9). Not including a representative population,
not performing statistical analysis providing p-values, and/or
not measuring the outcome multiple times before and after the
intervention were the main biases contributing to a higher risk
of bias for these studies. The bias for most studies using inter-
rupted time series was also limited (Data S10). Not specifying
the shape/direction of the effect and/or not using appropriate
interrupted time series techniques were the most commonly
observed risks of bias. For survey studies, the risk of bias was
introduced by not using a standard, validated, or piloted ques-
tionnaire (Data S11).

Subgroup analyses including before-after studies with a high
risk of bias on no more than two criteria of the NIH assessment
tool did not lead to other results (Data S12). Also, subgroup anal-
yses including only studies with an interrupted time series de-
sign with a bias on no more than one of the EPOC criteria did not
lead to other results (Data S13).

4 | Discussion

A total of 81 publications, consisting of 60 scientific publications
and 21 publications from ENCePP, were identified that assessed
the effects of European DHPCs issued after 2008. The distribution
in low, intermediate, and high impact found for the DHPCs was
similar for those studied with proximal outcomes and those who
were not. The impact of DHPCs also did not differ between tar-
geted and non-targeted populations. Finally, the seriousness of the
drug safety issue was not associated with the impact of the DHPC.
Overall, only 29% of the 103 outcomes evaluated in the literature
showed high impact, a proportion of analyses with a significant
association between 0.75 and 1, whereas 23% showed limited or no
impact. Of note, for 20% the impact could not be assessed.

disability (n=6) other(n=1)

FIGURE 6 | Impact DHPC, according to the seriousness of the message in studies using proximal outcomes measured in the target population
(n=22, p=0.92). DHPC: Direct Healthcare Professional Communication; DHPC impact high: 0.75-1 (blue); intermediate: 0.74-0.25 (orange); low:
0.24-0 (green). Statistical analysis: Fisher exact tests. To calculate the DHPC impact, each reported outcome supporting the effectiveness of a DHPC

was coded 1, and all others 0. An overall outcome was made for all drug safety issues, averaging the separate composite outcomes for the same drug

safety issue.
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Although the majority of studies assessing DHPC effectiveness
included proximal outcomes (56%) and measured those in tar-
geted populations (70%), the impact found was mixed and not
always sufficiently reported. This impact was not different for
outcomes that were considered proximal to assess a certain type
of message a DHPC can entail. For example, be aware mes-
sages were as likely or unlikely to lead to a change in prescrib-
ing as compared to messages regarding restricted indications
or new contra-indications. In general, the lack of impact seen
in many studies was not caused by the use of distal outcomes.
Nonetheless, this review revealed that often a range of out-
comes was included, making it difficult to draw a conclusion on
whether there was an effect of the DHPC. The impact was often
mixed, resulting in composite outcomes showing intermediate
effects. Changing the cut-off to focus on studies showing full
impact did not significantly change the findings. Furthermore,
it has been mentioned that the evaluation period before and
after the communication should not be too short for assessing
changes in prescribing behaviour [24, 81]. A minimum number
of data points, before and after interventions is not absolutely
fixed, nor is the interval (e.g., monthly, quarterly or yearly) de-
fined, but in order to include seasonality, an observation period
of a year before and after is advised [20, 81]. This can lead to
missing relevant changes. Some limitations of before-after stud-
ies can be addressed by an ITS design but only 33 out of the 56
(59%) before-after studies in this review used such a design.
Previous reviews found a similar proportion of ITS designs: 45%
and 67%, respectively, which suggests there is room for improve-
ment still in these effectiveness studies [2, 3].

Previously, it has been noted that measuring the impact on pre-
scribing can be difficult when drugs are not prescribed very
often at baseline [62]. Sometimes the change is too small to be
significant, or the change has started already before the DHPC
was sent [65, 47-69]. In the latter case, one could argue that the
communication was not effective, or it was redundant, but the
goal of the communication was reached, namely safer prescrib-
ing. The process leading up to a DHPC already includes public
information related to the agenda of the PRAC and other EMA
communication, which may be picked up by other communi-
cation channels. Some drug safety issues are communicated
through (social) media before they are communicated through
a DHPC [14, 36]. This complicates the effect assessments and
calls for ITS studies with prespecified shapes of intervention
effects. This review showed that a lack of such a specification
was a common bias in the ITS studies. Furthermore, other ex-
planations for limited effect should be considered, which are
related to the communication process. For a DHPC to have an
impact, it should be received, understood, and accepted [8], all of
which have been identified as suboptimal in previous research
[31, 40, 43, 52, 46, 82-86].

Another important finding from our review was that the impact
of DHPCs assessed in non-targeted populations was similar
to that assessed in targeted populations. This indicates that a
DHPC may have spillover effects in populations for whom it was
not intended. It should be noted that this is not always a prob-
lem. For example, the use of valproate declined in a non-targeted
population, being girls aged 0-14years, which may be benefi-
cial in preventing these girls from having to switch medication
once they become of childbearing age [35]. Sometimes, however,

effects are only seen in the non-targeted population [32, 40, 57].
On the other hand, there were also examples where more ef-
fects were seen in the targeted patient population [42, 43]. When
knowledge was the outcome of interest, more effects were con-
sistently seen for the targeted populations of HCPs [31].

In contrast to a previous finding, we could not confirm that the
impact of a DHPC was influenced by the seriousness of the drug
safety issue [11]. In the previous study, multiple interrupted
time series were conducted in one country using the same
methodology, whereas in this review, multiple study designs
were included, conducted in a variety of settings and countries.
Outcomes measured in multiple countries showed a similar im-
pact in a few cases, but often the impact differed between coun-
tries [31, 62, 52-44]. This difference in impact could be due to
differences in healthcare systems, reimbursement schemes, the
availability of alternatives, but also due to different prescribing
behaviour at baseline [62]. In addition, we did not take the mag-
nitude of the effect found into account, whereas the other review
did. Due to this heterogeneity and also the relatively small sam-
ple, it may become more difficult to assess whether the content
of a message influenced the impact. More studies are needed,
including a large number of DHPCs assessing the impact of the
content of the message, including the seriousness of the safety
issue, on its effects using the same methodology and setting.

4.1 | Implications

Recently, the European Guideline on good pharmacovigilance
practices (GVP) Module XVI rev 3, including addendum II
Methods for evaluating effectiveness of risk minimisation mea-
sures, has been published; it has been updated to provide more
tools to assess effectiveness in terms of the delivery of a risk mi-
nimisation measure to the target audience, or with respect to
measuring the intended knowledge and behavioural changes
in the target audience and related health outcomes [7, 87].
Measurements are described for assessing the (1) dissemination
coverage; (2) awareness, knowledge, and attitude; (3) behaviour
changes; and (4) health outcomes. In the new GVP Module XVI,
the DHPC is no longer considered a risk minimisation measure,
although it can still guide how to evaluate the DHPC. We think
that always assessing all outcomes is not meaningful. When a
DHPC is intended to change behaviour, it is relevant to assess
its impact at this level, preferably using one primary outcome.
Qualitative research methods can provide additional insight,
particularly when a DHPC appears ineffective and guidance
is needed on additional risk minimisation measures. All stud-
ies identified in our review were of a quantitative nature. Our
review illustrated that the impact of DHPCs issued since 2008
appears limited, even when this is assessed using proximal out-
comes in the targeted population or in studies with low risk of
bias. This implies that more effort should be put into improving
the communication of new drug safety information. Currently,
the DHPC is the only measure regulators can use to directly in-
form HCPs about new drug safety issues, and as such it cannot
be dismissed. Improvements could be made to increase the ap-
plicability of the message for the target audience by providing
clearer recommendations and information on clinical implica-
tions, but also by sending messages through various channels,
including neutral senders and digital channels [86, 88-91]. Some
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drug safety issues might be sent periodically, as was preferred by
several hospital-based HCPs [90].

4.2 | Strengths and Limitations

Our systematic review provides an updated overview of
European effectiveness studies of DHPCs sent from 2008 up to
April 6, 2022. All steps of the literature review were performed
by two researchers. Since the type of message a DHPC entails
can be open for interpretation, two researchers were also in-
volved in this classification. The included studies were assessed
for bias and subgroup analyses showed that the results did not
change when including only studies with limited or no bias. The
impact of other bias thresholds was not assessed.

A limitation is that we did not look at the size of the impact per
outcome. As pointed out by Morales et al. ‘it can be challenging
to determine whether a regulatory action is considered success-
ful when no established thresholds exist’ [44]. Given the large
number of studies presenting multiple outcomes that were not
likely to be independent (e.g., multiple outcomes assessing pre-
scribing of related drugs), we calculated composite outcomes
that average the reported effects per type of outcome. For these
outcomes we applied arbitrary cut-offs to classify the impact as
low, intermediate or high. The sensitivity analyses using other
cut-offs did not significantly change our findings. Some DHPCs
were studied multiple times by different studies. We have ex-
cluded two studies that presented data that were also included
in other included studies. Regarding prescribing, the outcome of
interest usually is prescribing behaviour but this was often as-
sessed with dispensing data, which may not capture all changes
in prescribing.

5 | Conclusion

Only a minority of the DHPCs issued after 2008 in Europe
showed an impact in all or most (>75%) of all assessments of
DHPC effects on studied outcomes, even when proximal out-
comes were used and the targeted population was included.
Many studies assessed multiple outcomes instead of one pri-
mary outcome, often resulting in mixed findings. Furthermore,
the impact of DHPCs was not significantly influenced by the
seriousness of the drug safety issues. Efforts are needed to im-
prove the communication of drug safety issues.

5.1 | Plain Language Summary

Direct Healthcare Professional Communications (DHPCs) are a
tool used by regulators to inform healthcare professionals about
new important drug safety issues and aims to minimise the risks
of the issue at hand. The effect of DHPCs has shown to be vari-
able. However, how this is measured has been variable as well.
This systematic review investigates the impact of DHPCs, when
thisis measured in the population at risk using outcomes most op-
timal to measure direct effects. DHPC effectiveness studies were
identified from databases EMBASE and MEDLINE. From the
retrieved studies we collected; for example, the study outcomes

used and their impact, and the type of drug safety message. The
drug safety message was used to classify the outcomes. Similar
outcomes looking at the same drug safety message within a study
were combined resulting in a score ranging from 0 to 1. A total
of 60 studies were included with a total of 115 outcome scores.
DHPCs had a limited impact, with only 29% showing a high or
full impact (i.e., a score of 0.75 to 1). The use of optimal outcomes
to measure impact of DHPCs and restriction to the population at
risk did not result in an improved observed impact.
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