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Introduction: Inappropriate prescribing (IP) includes inappropriate prescription and omis-
sion of prescription. IP can adversely affect the quality of health care in pediatric units. A list
of IP taking into account frequently encountered drug-related problems (DRPs) can be useful
to optimize prescriptions in pediatrics. The aim of this study was to validate by expert
consensus a list of IP after a prescription review in pediatric units in Abidjan.

Materials and Methods: A list of IPs was developed from a prescription review of
inpatients and outpatients aged 1 month to 15 years and followed in pediatric units at
teaching hospitals of Abidjan during 16 months. A two-round Delphi method was used to
validate a qualitative list of IPs by experts according to their level of agreement on a six-
point Likert scale of 0-5 (0, no opinion; 5, strongly agree). Only propositions obtaining the
agreement (rating 4 or 5) of >70% of experts who gave a non-zero rating for the first round
and 80% for the second round were retained.

Results: A qualitative list of 54 IPs was drawn up from 267 DRPs detected after prescription
review of 4,992 prescription lines for 881 patients. Our panel comprised 22 pediatricians
(96%) and one clinical pharmacist (4%). Mean agreement ratings were 4.43/5 (95% CI 4.39—
4.48) and 4.6/5 (95% CI 4.56-4.64), respectively, during the first Delphi round and
the second (p<0.001). At the end of the first round, all items submitted (54) were retained,
including 13 items that had been reworded. In the second round, 20 experts participated and
two IPs (4%) were not retained for the final list. This list comprised 52 IPs (44 inappropriate
prescriptions and eight omissions of prescription).

Conclusion: The list of IP validated in this study should help in the detection of DRPs and
optimize prescriptions in pediatric units in Cote d’Ivoire.
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Introduction

Improving the safety of therapy and optimizing prescription are core objectives of
health systems. Inappropriate drug prescription can adversely affect the quality of
health care. Inappropriate prescribing (IP) includes inappropriate prescription (over-
prescription, misprescription) and omission of prescription (underprescription).' IP is
closely linked to drug-related problems (DRPs). A DRP is defined as “an event or
circumstance involving drug therapy that actually or potentially interferes with desired
health outcomes.” DRP is a significant problem for patients and the health-care
system. Studies have shown that DRPs in the pediatric population are a major
concern.*® The prevalence of DRPs in pediatrics is 21%45%.*® DRPs linked to IP
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in pediatric units can lead to adverse drug events (ADEs).
ADEs can have serious consequences in a frail population
like children.” These consequences can be medical (morbid-
ity and mortality), medicolegal, or economic.””'*> ADEs pro-
gress to serious complications or death three times as
frequently in children as in adults.”'*'3 Prescribing in pedia-
trics is a complex process. Children differ from adults in
many ways, such as pharmacokinetics, which can affect the
efficacy and safety of drugs.'® This complexity of prescribing
is reinforced by frequent off-label drug use in pediatrics.'”
For all these reasons, drug prescribing should be given spe-
cial attention in pediatrics.

To improve prescribing quality and facilitate ADE man-
agement, many health professionals have developed and vali-
dated several lists of IPs using consensus methods.'® Many
tools are related to the elderly population.'®2° Using these
tools has helped to reduce the occurrence of IPs in the health
management of elders.”' In pediatrics, IP tools called POPI
(pediatrics: omission of prescriptions and inappropriate
prescription)”® 2* and PIPc (potential IP in children)* have
been constructed. These tools were developed according to
health problems and prescriptions frequently encountered in
European context.”> >> However, their universal use as tools to
detect IP can be reduce. Indeed, the variability of clinical and
therapeutic practice throughout the world can make it difficult
to make optimal and relevant using of IP tools outside their
design context. For this reason, many lists of IPs have been
developed throughout the world.'®?%?” Some studies carried
out in pediatric units in Cote d’Ivoire®® ** showed many DRPs
that IP tools in pediatrics (POPI, POPI-UK, PIPc)*** could
not help to detect. For optimal use, a list of IPs must be
established by consensus. It must also be related to DRPs
encountered in a local context. This study aimed to develop
and validate by expert consensus, a list of IP after prescription
review in pediatric units in Abidjan, Cote d’Ivoire.

Materials and Methods
Study Design and Population

We used a method similar to Abrogoua et al.>° A cross-
sectional study was conducted in four teaching hospitals of
Abidjan: Angré, Cocody, Treichville, and Yopougon). The
population comprised inpatients and outpatients aged 1
month to 15 years followed in pediatric units from
March 2019 to July 2020 (16 months).

The prescription review was carried out based on
patients’ medical records and prescriptions. When informa-
tion was not in the medical record, the pharmacist sought it

directly from the physician. The review was performed by
a clinical pharmacist according to the prescription-review
algorithm of Calop.*' Our prescription review first looked
into pathophysiological characteristics (eg, age, weight, kid-
ney function) and comorbidities (eg, diabetes) that may have
affected drug therapy. We then checked for medication not
indicated or untreated indications. Various critical points
were also checked: pathophysiological contraindications,
underdosing or overdosing, drug interactions, and
drugs with narrow therapeutic range. Finally, we researched
drugs justifying particular clinical or biological
monitoring.®' The information collected for the prescription
review was based on the classification of DRPs outlined by
the French Society of Clinical Pharmacy.** This classifica-
tion did not allow the DRPs detected to be prioritized. We
thus included all DRPs detected.

The prescription review was performed using the
Dictionnaire Vidal 2019,>* a practical guide of therapeutic
recommendations (Vidal Recos 2016),>* a thesaurus of drug—
drug interactions developed by the Agence Nationale de
Sécurité du Médicament et des Produits de Sant¢ (ANSM)
France,” therapeutic recommendations of Céte d’Ivoire’s
national health authority,*® and recommendations of interna-
tional health authorities or scientific societies where national
recommendations did not exist.

Recommendations that were both backed up by evidence
and published after 2000 (priority given to the most recent)
were chosen. These came from health organizations (Ivorian
Health Ministry), World Health Organization, ANSM France,
Haute Autorité de Santé (France), National Institute for Health
and Care Excellence (UK), European Medicines Agency,
Ivorian Society of Pneumophthisiology, French Society of
Otorhinolaryngology, French Society of Pediatrics, American
Academy of Pediatrics, North America Society for Pediatric
Gastroenterology, Italian Pediatric Society, Italian Society of
Gastroenterology, Canadian Pain Society, a French-speaking
group of pediatric hepatogastroenterology and nutrition,
Society for  Pediatric

Hepatology, and Nutrition, and College of Infectious and

European Gastroenterology,

Tropical Diseases. The Medline database was used for view-
ing publications (meta-analyses and systematic reviews)
related to therapy effectiveness and safety.

Development of IP List after Prescription

Review
Items on the IP list were developed from DRPs detected
by the clinical pharmacist after prescription review. All the
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DRPs detected were summarized in a qualitative list. This
list was divided into inappropriate prescription and omis-
sion of prescription. Inappropriate prescription covered
noncompliance with recommendations or contraindication,
“medication not indicated, overdosing, underdosing, drug—
drug interactions, and inappropriate administration. The
omissions of prescription were regarded as untreated
indications.

This list of IPs was submitted for validation to experts
during the consensus survey.

Selection and Recruitment of Experts

Our experts comprised a clinical pharmacist and pediatri-
cians working at the six major public hospitals in Cote
d’Ivoire: the four teaching hospitals of Abidjan, the teach-
ing hospital of Bouaké (second-largest city of Cote
d’Ivoire), I’Hopital Mére—Enfant of Bingerville (district
of Abidjan), and the Military Hospital of Abidjan. The
list of pediatricians from each pediatric unit in the selected
hospitals was sent to the principal investigator by their unit
heads. A letter requesting participation in the survey as an
expert was sent to health professionals. Experts who
agreed to participate declared no conflict of interest that
could interfere with ratings and opinions issued.

Consensus Survey

A two-round Delphi survey’’ was executed to retain items
for the final IP list in pediatrics in Cote d’Ivoire. An
Access database file using the parameters “IP,” “rationale,”
(justifying the inappropriateness of prescription or omis-
sion of prescription), and “recommendations and/or ther-
apeutic alternative” (related to each IP) was sent to the
experts by email. Experts were asked to rate their level of
agreement on IP only. The level of agreement was gauged
using a six-point Likert scale: 0, no opinion; 1, strongly
disagree; 2, disagree; 3, neither agree nor disagree; 4,
agree; 5, strongly agree.’® Experts were able to consult
all documents used to identify IP. They were encouraged
to make suggestions about IP and provide appropriate
references. Justifications of the nonvalidity of items were
required for a score <4/5.%

For the first round, we retained items with agreement
>70% of experts who had given a non-zero rating.
Agreement meant a rating of 4 or 5. Expert suggestions
related to proposed items were analyzed by two evaluators
(clinical pharmacists) not participating in the validation.
These were taken into account for the second round if they
gad been referenced and/or were deemed suitable. For

each IP proposition, answers in the first round and median
scores of the entire panel were gathered. For the second
round, experts had to confirm or refute their results know-
ing the panel’s global answer. Selection criteria was dif-
ferent from the first round, with an agreement required of
>80% of experts (ratings of 0 excluded).

Data Analysis

Data analysis was performed using GraphPad Prism and
R version 4.0.2. Variables are summarized as cases with
percentages for categorical variables and means and 95%
ClIs for continuous variables. During each Delphi round
and for each item, median agreement rating (with range),
number of experts with an explicit opinion (ratings of 0
excluded), and percentage of these who rated an item as 4
or 5 were evaluated.

To study the impact of missing data on the results of
the second round, a sensitivity analysis was performed.
This compared the final results that would probably have
been obtained if the number of participating experts had
remained the same between the first and the second round,
assuming that the participants’ answers did not change
between the two rounds. To do that, we replaced experts’
missing answers from the second round with their answer
in the first round.”’

Ethics Approval
This study was conducted with the approval of medical
(MSDs) of hospitals
Cocody

scientific departments (Angré

Teaching  Hospital, Teaching  Hospital,
Treichville Teaching Hospital, and Yopougon Teaching
Hospital) under the authorization of pediatric unit heads.
According our national health system, the MSD is
a hospital’s local ethics committee (institutional review
board) and gives authorization for studies conducted at
teaching hospital after analysis of research protocols and
verifying compliance with ethics and patient data protec-
tion (anonymity, confidentiality, and oral consent of
patient’s adult referent). The study was carried out in
with  the Research  Ethics

Committee’s recommendations, which were in line with

accordance National
the Declaration of Helsinki.>® According to these national
recommendations, the approval of MSDs of teaching hos-
pitals for this descriptive noninterventional study was
alone required. National Research and Ethics Committee
approval is not required for prescription-review studies in
teaching hospitals in Cote d’Ivoire.
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Results

Development of IP List

There were 267 prescription lines relating to 881 patients.
These DRPs corresponded to a list of 54 distinct IP selected
for Delphi survey (Figure 1). The qualitative list of IP (cor-
responding to the DRPs detected) consisted of inappropriate
prescriptions (85%) and omission of prescription (15%).
Inappropriate prescriptions mainly comprised noncompliance
with recommendations or contraindications (41%) and drug—
drug interactions; 20%) (Table 1).

881 patients included

4992 prescription lines analyzed

267 Drug-related problems
detected

54 distinct inappropriate drugs
prescribing obtained

(Qualitative list)

Figure | Diagram of development of qualitative list of IP from prescription review.

Delphi Survey and Professional

Characteristics of Experts

In sum, 36 health professionals were called upon, and
among these 35 agreed to participate, with 23 taking part
in the first round of Delphi survey for a 65.7% (23 of 35)
participation rate (Figure 2).

A majority of these experts worked at Cocody (39%)
and Treichville (17%) Teaching Hospitals. Experts were
pediatricians (96%) and a clinical pharmacist (4%) with
a mean 13.4 years of professional seniority (4-35 years),
and 48%
(Table 2).

Twenty experts took part in the second round of the

were academic and clinical practitioners

Delphi survey for an 86.9% (20 of 23) participation rate
(Figure 2). Durations of the first and second rounds were
26 and 22 days, respectively (Figure 2).

General Characteristics of Data Survey
In the first round, the number of experts giving a non-zero
rating for each IP was 15-23 with a median of 22 (IQR
25%—75%, 20.75-23). A median of one expert with “no
opinion” per item was noted. Only one item was evaluated
by fewer than 18 of 23 (78%) experts. The mean agree-
ment rating was 4.43/5 (95% CI 4.39-4.48). For
the second round, the 20 experts (86.9%) participated
again. The number of experts giving a non-zero rating
for each IP fluctuated between 17 and 20, with a median
of 20 (IQR 25%—75%, 17-20). Mean agreement was 4.6/5
(95% CI 4.56-4.64), higher than the rating from the first
round (p<0.001).

Agreement Data

First Round

A total of 54 IP types were proposed for scoring in the first
round. All propositions (n=54) obtained agreement of 70%
of experts who had responded with a non-zero rating
(Table 3). These propositions were maintained, and
among them 13 (24%) were reworded after the panel’s
suggestions (Table 3).

Second Round

At the end of the second round, 96.3% (52 of 54) of the
submitted IPs were retained for the final list. These IPs
obtained an agreement level in >80% of experts expressing
a non-zero rating. The final list contained 44 inappropriate
prescriptions and eight omissions of prescription. Thirty
items (57.7%) on the final list obtained agreement of all
experts giving a non-zero rating (Table 3).
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Table | Qualitative list of IP corresponding to drug-related problems
n (%)
Inappropriate prescriptions Noncompliance with recommendations or contraindication 22 (41) 46 (85)
Drug—drug interactions 11 (20)
Inappropriate administration 50
Medication not indicated 4(7)
Underdosing 2 (4)
Overdosing 2 (4)
Omission of prescriptions Untreated indication 8 (15)
Total 54 (100)

Sensitivity Analysis

According to the sensitivity analysis, if the participation
rate for the second round was similar to the first one, 53
IPs (instead of 52) would have obtained a rate of experts
who answered 4 or 5 of >80%.

Discussion

This study on the validation of a list of IPs in pediatrics
after prescription review is the first to be carried out in
Cote d’Ivoire. The methodology used for developing this
list was quite original. It differed from those adopted for
the development of the POPI**?? and PIPc tools.? In fact,
the choice of items for these tools was made from
a literature search on recommendations for the manage-
ment of health problems related to local pediatric contexts.
In our study, clinical pharmacy was used to elaborate a list
of IP. Indeed, IPs were identified after a prescription
review of patients seen in pediatrics unit. The final IP list
obtained by this methodology does not claim to be exhaus-
tive. However, drawing inspiration from DRPs encoun-
tered in the Ivorian context, it can be a valuable aid in
the detection of IP during prescription review in pediatric
units in Cote d’Ivoire. The qualitative list of IP (corre-
sponding to the detected DRPs) mainly comprised non-
with recommendations or
contraindications (41%) and drug—drug interactions
(20%). Other studies in Coéte d’Ivoire concluded that
DRPs is linked to noncompliance with recommendations

compliance

or contraindications after prescription review in clinical
units.***® The lack of written therapeutic protocols
would have favored health-care gaps.

The Delphi method was the consensus tool used in our
study. This method is frequently used for validation of
tools for detecting IP in the geriatric and pediatric
fields."®*! In pediatrics, only the POPI-UK tool was

developed without Delphi method. The authors of this
tool did not refer to a panel of experts:** one researcher
compared POPI items to UK national guidelines.

In our study, the low number of rounds was chosen to
avoid a high dropout of experts. Most experts on our panel
were pediatricians (96%). In validating the POPI tool,
a panel has included as many physicians as
pharmacists.> In our study, we wished to include mainly
professionals with experience in clinical practice and/or
drug prescription in pediatrics. For this reason, we selected
mainly pediatricians working in teaching hospitals in Cote
d’Ivoire.

The participation rate of the experts in the second
round was 86.9%. This rate was higher than that observed
during validation of the latest version of the POPI tool
(86.9% vs 70%).” It was, however, lower than that
observed for validation of the PIMCheck tool (potentially
inappropriate medication—patients in the internal medi-
cine unit; 86.9% vs 100%).*®

In our study, it was possible for experts not to give an
explicit opinion by choosing the O rating. A rating of 0
was chosen when experts felt they did not have sufficient
hindsight or the necessary information to make an objec-
tive judgment. This rating method, also used for valida-
tion of the PIMCheck tool,*® seemed relevant to us.
Indeed, it makes it possible to reduce nonobjective rat-
ings that may bias the final result. The number of experts
who gave a non-zero rating for each proposal was 16-23
over the two Delphi rounds. To our knowledge, there is
no consensus on the minimum number of panelists to

method. '3

include for the validity of a Delphi
A literature review on tools for detecting IP reported
that the number of experts participating in the Delphi
method ranged from four to 57, with a median of 15.'®

In our study, the number of experts who gave an explicit
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(N=36)

Experts invited for consensus survey

Refusal to participate

v

A 4

N=1

participate in the study (N= 35)

Experts who have given their consent to

Delphi survey first round

(215t September to 16" October 2020)
Experts received questionnaire (N=35)

Results not

v

\ 4

received (N=12)

Experts participating to the
first round Delphi (N=23)

Delphi survey second round

(26t October to 15" November2020)
Experts received questionnaire (N=23)

Results not

v

v

received (N=3)

Delphi (N=20)

Experts participating to the second round

Figure 2 Chronological sequence of the Delphi surveys.

opinion (0 excluded) was not very different from that of
experts who participated in Delphi validation of POPI
and PIPc tools. Indeed, 20 and 14 experts participated,
respectively, in the first and second rounds of a Delphi
survey for the latest POPI tool.”® For the PIPc tool,” 15
experts participated in the two round.

Mean agreement ratings of our experts were 4.43/5
(95% CI 4.39-4.48) and 4.6/5 (95% CI 4.56-4.64), respec-
first and
(»<0.001). These results were close to those reported dur-

tively, during the second Delphi rounds
ing PIMcheck-tool validation. Indeed, in that study, mean
agreement ratings were 4.32/5 and 4.35/5, respectively,

during the first and second Delphi rounds.*®

The agreement rates necessary for the validation of
items were >70% of experts for the first round and 80%
for the second round. These rates were lower than those
used for validation of the latest version of POPI tool (75%
and 85%),%> but higher than those used for validation of
the first POPI** and PIMCheck tool*® (65% and 75%). In
our study, the high levels of agreement for IP acceptance
made it possible to obtain a final list with a strong
consensus.

Of the IP items retained for the second round, 24%
were reworded after suggestions made by the experts.
These were reformed or clarified to make the description

of IP more explicit. Only two items in the second round
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Table 2 Professional characteristics of experts participating in the Delphi surveys

Hospital, n (%) Teaching Hospital of Cocody 9 (39)
Teaching Hospital of Treichville 4 (17)
Teaching Hospital of Angré 3(13)
Teaching Hospital of Bouaké 2(9)
Hospital « mére-enfant » of Bingerville 29
Military Hospital of Abidjan 2(9)
Teaching Hospital of Yopougon 1 (4)
Total 23 (100)
Speciality, n (%) Pediatrician 22 (96)
Clinical pharmacist 1 (4)
Total 23 (100)
Practitioner categories, n (%) Clinical practitioner 12 (52)
Academic and clinical practitioner 11 (48)
Total 23 (100)
Professional seniority (years) Mean + SD 13.4+6.9
Range 4-35

were discarded from the final list. Those IPs related to
prescription of salbutamol for treatment of a first case of
acute bronchiolitis in infants <12 months of age and the
prescription of phenobarbital at a daily dose of 20 mg/kg
for treatment of repeated convulsions in severe malaria.
Regarding the prescription of salbutamol in the manage-
ment of bronchiolitis, the experts who disagreed with this
item believed the use of salbutamol had no negative
impact on the clinical state of the infant in their common
medical practice. As for the prescription of phenobarbital
at a dosage of 20 mg/kg, the experts who disagreed stated
that in their common practice, phenobarbital at a daily
dosage of 20 mg/kg in newborns and some infants had
not resulted in increased cases of respiratory distress.

The final list obtained after consensus validation com-
prised 52 items, lower than the latest version of POPI (52 vs
103).%* However it was higher than than for PIPc (52 vs 12).

The final list validated in this study was organized by
category of IP (inappropriate and omission). The structure
thus adopted was ~close to the POPI tool’s
organization.zz’23 Indeed, in the POPI tool, the IP
was divided into the same two categories, classified
according to the main physiological systems.?**

Some IP descriptions in our validated list were simi-
lar to those contained in POPI or PIPc. For example,
“Prescription of domperidone for treatment of vomiting
in children under 12 years of age” was listed as inap-
propriate. In the latest version of POPI, the prescription
of domperidone is considered inappropriate.”® However,

several IP types validated in our study are not found in
the POPI and PIPc tools, including omission of prescrip-
tion of oral zinc for the management of acute diarrhea in
children not receiving therapeutic zinc-containing foods.
Diarrhea guidelines in the European context do not
recommend prescription of zinc for children aged <5
years.*? According to one literature review, zinc supple-
mentation may be beneficial in situations where the pre-
valence of zinc deficiency or malnutrition is high.** This
would explain the recommendation of zinc supplementa-
tion by Ivorian guidelines for management of diarrhea in
children.

Also, unlike the POPI*® and PIPc® tools, the IP list
validated in our study included items related to such
pathologies as malaria, severe acute malnutrition, and
tetanus. In fact, these are almost nonexistent in the the
European clinical context, but are still managed in Cote
d’Ivoire. Many IP types related to these pathologies exist.
These IP types can compromise the achievement of treat-
ment aims or increase the risk of ADEs, with potentially
serious consequences for patients.

All these factors justify the need to design IP lists
specific to local clinical and therapeutic contexts.

Strengths and Limitations

The Delphi method used for validation of an IP list is
a robust method commonly used for the validation of
tools for detection of inappropriate prescriptions and omis-
sion of prescriptions. The development of an IP list from
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Table 3 Agreement on IP during the Delphi surveys

First round (n=23) Second round (n=20) Status

Median | Agreement | Median | Agreement
(range) (nl/n2) (range) (nl/n2)

Inappropriate prescription

|. Administration during the same day of oral iron and injectable iron for | 5 (4-5) 100% (21/21) 5 (4-5) 100% (20/20) Retained
treatment of anemia

2. Oral iron intake <5 days after administration of injectable iron for 4 (2-5) 95% (21/22) 5 (4-5) 100% (19/19) Retained
treatment of anemia

3. Coadministration of oral iron and topical gastrointestinal drugs 5 (4-5) 100% (20/20) 5 (4-5) 100% (19/19) Retained

(aluminum hydroxide) during anemia treatment

4. Prescription of oral salbutamol for asthma treatment 4 (1-5) 81% (17/21) 4 (1-5) 85% (17/20) Retained
5. Prescription of salbutamol for treatment of first case of acute 4 (2-5) 73% (16/22) | 4,5 (2-5) | 80% (16/20) Not

bronchiolitis in infants <12 months of age Retained
6. Prescription of corticosteroids to treat a first case of acute 5 (2-5) 91% (21/23) 5 (4-5) 100% (20/20) Retained

bronchiolitis in infants <12 months of age

7. Prescription of suppositories containing terpene bases (niaouli extract) | 5 (4-5) 100% (21/21) 5 (4-5) 100% (18/18) Retained

to treat bronchitis in children aged <30 months

8. Prescription of suppositories containing terpene bases (niaouli extract) | 5 (2-5) 89% (16/18) 5 (4-5) 100% (17/17) Retained
for bronchitis treatment >3 days in children aged >30 months without

a history of febrile convulsion or epilepsy

9. Prescription of trimebutine for treatment of colic in children <2 years | 4 (3-5) 82% (18/22) 5 (4-5) 100% (20/20) Retained

of age

10. Coadministration of valproic acid and phenobarbital for convulsive fits | 5 (2-5) 86% (18/21) 5 (4-5) 100% (20/20) Retained
without regular clinical or biological monitoring for the detection of with

hyperamonemia rewording

I'l. Prescription of nifuroxazide to treat acute diarrhea in children and 5(3-5) 95% (21/22) 5 (4-5) 100% (19/19) Retained
teenagers <18 years of age

12. Joint prescription of tramadol and morphine for the management of | 5 (4-5) 100% (18/18) 5 (4-5) 100% (19/19) Retained

pain during tumor syndrome

13. Prescription of paracetamol + ibuprofen as first-line treatment for 5 (4-5) 100% (23/23) 5 (4-5) 100% (20/20) Retained
fever in children

14. Prescription of metamizole as first-line treatment for fever in children | 5 (4-5) 100% (23/23) 5 (4-5) 100% (20/20) Retained
in absence of any contraindication to paracetamol with

rewording

15. Prescription of gentamicin for daily administration in two injections 5 (4-5) 100% (23/23) 5 (4-5) 100% (20/20) Retained
during bacterial infections in children

16. Prescription of amikacin at a daily dose <I5 mg/kg for infection 5 (4-5) 100% (21/21) 5 (4-5) 100% (20/20) Retained
treatment
17. Coprescription of gentamicin and vancomycin without increased 5 (2-5) 95% (19/20) 5 (4-5) 100% (19/19) Retained
clinical or biological monitoring for early detection of nephrotoxicity and with
ototoxicity during bacterial infections rewording
(Continued)
86 https: Integrated Pharmacy Research and Practice 2021:10
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Table 3 (Continued).
First round (n=23) Second round (n=20) Status
Median | Agreement | Median | Agreement
(range) (nl/n2) (range) (nl/n2)
18. Prescription of oral amoxicillin—clavulanic acid without specifying 4 (2-5) 78% (18/23) 4 (2-5) 85% (17/20) Retained
administration methods related to food intake during infections
19. Prescription of cyproheptadine as first-line treatment for insomnia in | 5 (4-5) 100% (21/21) 5 (4-5) 100% (20/20) Retained
children
20. Systematic prescription of paracetamol as treatment for fever in 5 (2-5) 96% (22/23) 5 (4-5) 100% (20/20) Retained
children with severe acute malnutrition with
rewording
21. Prescription of injectable artesunate at a dose <3 mg/kg per injection | 5 (2-5) 96% (22/23) 5 (2-5) 95% (19/20) Retained
as treatment for severe malaria in children weighing <20 kg
22. Prescription of quinine as first-line treatment for severe malaria 5 (2-5) 96% (22/23) 5 (2-5) 95% (19/20) Retained
23. Prescription of phenobarbital as first-line treatment for seizures in 5 (3-5) 95% (21/22) 5 (2-5) 95% (19/20) Retained
severe malaria
24. Prescription of phenobarbital at a daily dose of 20 mg/kg for 4 (2-5) 82% (18/22) 4 (2-5) 80% (16/20) Not
treatment of repeated convulsions in severe malaria Retained
25. Joint prescription of artemether—lumefantrine and domperidone 5 (2-5) 94% (17/18) 5 (3-5) 95% (18/19) Retained
during malaria treatment
26. Joint prescription of artemether—lumefantrine and mequitazine in 4 (4-5) 100% (17/17) 4 (3-5) 95% (18/19) Retained
malaria treatment
27. Joint prescription of artemether—lumefantrine and azithromycin 4 (2-5) 83% (15/18) 4 (3-5) 89% (17/19) Retained
without clinical or electrocardiographic monitoring during malaria with
treatment rewording
28. Prescription of artemether—lumefantrine without specifying 4 (2-5) 73% (16/22) 4 (2-5) 90% (18/20) Retained
administration methods related to food intake for the treatment of
malaria
29. Prescription of dihydroartemisinin—piperaquine without specifying 4 (2-5) 89% (17/19) 4 (2-5) 94% (17/18) Retained
administration methods related to food intake in malaria treatment
30. Prescription of sedating H, antihistamine (chlorpheniramine, 5 (2-5) 83% (19/23) 5 (3-5) 95% (19/20) Retained
diphenydramine, mequitazine) for treatment of allergic rhinitis in children
<2 years of age
31. Prescription of systemic vasoconstrictors (phenylephrine) for 4 (2-5) 82% (18/22) 4 (4-5) 100% (20/20) Retained
treatment of congestive states during rhinitis, in children under 15 years
of age.
32. Prescription of nasal vasoconstrictors (oxymetazoline, 5 (2-5) 78% (18/23) 5 (2-5) 90% (18/20) Retained
xylometazoline) for treatment of congestive states during rhinitis in
children aged <I5 years
33. Prescription of nasal antibiotic solution (framycetin) as treatment for | 5 (1-5) 82% (18/22) 5 (4-5) 100% (19/19) Retained
rhinitis
(Continued)
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Table 3 (Continued).

First round (n=23) Second round (n=20) Status

Median | Agreement | Median | Agreement
(range) (nl/n2) (range) (nl/n2)

34. Joint prescription of paracetamol alone and medicines with 5 (3-5) 96% (22/23) 5 (2-5) 95% (19/20) Retained
a combination of active ingredients including paracetamol for the
treatment of rhinitis

35. Joint prescription of mequitazine and chlorpheniramine for treatment | 5 (1-5) 90% (19/21) 5 (4-5) 100% (19/19) Retained
of allergic rhinitis in children

36. Systematic prescription of antibiotics (amoxicillin—clavulanic acid, 5 (2-5) 73% (16/22) 5 (3-5) 85% (17/20) Retained
cefuroxime, josamycin) for treatment of nasopharyngitis or acute angina with
in children <3 years of age. rewording

37. Prescription of NSAID (ibuprofen, ketoprofen) as first-line treatment | 5 (2-5) 86% (18/21) 5 (4-5) 100% (20/20) Retained
for angina in children with

rewording

38. Prescription of benzyl benzoate for daily application without renewal | 5 (4-5) 100% (22/22) 5 (4-5) 100% (20/20) Retained

during treatment of scabies

39. Prescription of benzyl benzoate during treatment of scabies without | 5 (2-5) 90% (19/21) 5 (4-5) 100% (19/19) Retained
specifying that the skin-contact time to be observed for children <2 years

of age should be <12 hours

40. Prescription of proton-pump inhibitor (esomeprazole) for prevention | 5 (2-5) 90% (18/20) 5 (4-5) 100% (20/20) Retained
of ulcers related to corticosteroid therapy during nephrotic syndrome in

children

41. Prescription of injectable metronidazole at a dosage of 500 mg every | 4 (2-5) 73% (11/15) 4 (2-5) 88% (15/17) Retained
12 hours for treatment of tetanus with

rewording

42. Joint prescription of diazepam and phenobarbital for treatment of 5 (2-5) 96% (22/23) 5 (4-5) 100% (20/20) Retained

trismus in tetanus

43. Prescription of sedative H, antihistamine (chlorpheniramine, 5 (1-5) 90% (19/21) 5 (4-5) 100% (20/20) Retained
diphenydramine) for treatment of uncomplicated dry cough in children
<2 years of age

44. Prescription of H, antihistamine (ranitidine) as first-line of treatment | 4 (2-5) 81% (17/21) | 4,5 (3-5) | 95% (19/20) Retained
for confirmed peptic ulcer disease with
rewording

45. Prescription of sedative H, antihistamine (mequitazine) for treatment | 4 (3-5) 95% (20/21) 5 (4-5) 100% (20/20) Retained
of urticaria in children <2 years of age

46. Prescription of domperidone for treatment of vomiting in children 4 (2-5) 71% (15/21) 4 (2-5) 90% (18/20) Retained
<12 years of age

Omission of prescription

47. Failure to prescribe inhaled cortocosteroid for background therapy 4 (2-5) 91% (21/23) 5 (4-5) 100% (20/20) Retained

for treatment of asthma in patients in short-acting bronchodilatators with
(salbutamol) rewording
(Continued)
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Table 3 (Continued).
First round (n=23) Second round (n=20) Status
Median | Agreement | Median | Agreement
(range) (nl/n2) (range) (nl/n2)

48. Failure to prescribe oral rehydration salts for treatment of acute 5 (4-5) 100% (23/23) 5 (4-5) 100% (20/20) Retained
diarrhea in children <5 years of age not suffering from severe acute
malnutrition
49. Failure to prescribe oral zinc for treatment of acute diarrhea in 5 (2-5) 78% (18/23) 5 (2-5) 95% (19/20) Retained
children not receiving therapeutic zinc-containing foods with

rewording
50. Failure to prescribe preventive measures against constipation (dietetic | 5 (2-5) 84% (16/19) 5 (2-5) 95% (18/19) Retained
measures and/or osmotic laxative) to patients being treated with with
morphine rewording
51. Failure to prescribe folic acid as treatment for moderate anemia (Hb | 5 (2-5) 83% (19/23) 5 (2-5) 95% (19/20) Retained
24 g/dL) in children with severe acute malnutrition
52. Failure to prescribe an anthelmintic at the beginning of corticosteroid | 5 (I-5) 87% (20/23) 5 (4-5) 100% (20/20) Retained
therapy during nephrotic syndrome in children
53. Failure to prescribe calcium and vitamin D supplementation during 5 (2-5) 80% (16/20) 5 (3-5) 95% (18/19) Retained
corticosteroid therapy in children suffering from nephrotic syndrome, with
insufficient dietary calcium intake, and/or vitamin D deficiency rewording
54. Failure to prescribe tetanus vaccine during management of a patient 5 (1-5) 75% (15/20) 5 (2-5) 95% (18/19) Retained
with tetanus.

Notes: nl, number of experts rating 4 or 5; n2, number of experts not rating zero.

prescription reviews in pediatric units in Cote d’Ivoire
this
Nevertheless, the problem of its use outside the Ivorian

makes its use more practical in country.
context does not really arise, taking into account the
pathologies common in pediatric practice in sub-Saharan
Africa. However, updating this list requires a routine pre-
scription review in pediatric units and the possible con-

sideration of new treatment recommendations.

Implications for Clinical Practice

and Research
This study resulted in the composition of an IP list in
a pediatric context. Specific to the Ivorian therapeutic
context, this list is more practical and judicious in identi-
fying DRPs in a local setting. Using this list in routine
clinical pharmacy activities should contribute to reducing
IP incidence and consequences in drug management in
pediatric units.

A prescription review to assess the appropriateness of
prescribing can be time-consuming and difficult. Our IP
list can be applied quickly and easily in clinical activity in

pediatrics to identify inappropriate prescription and omis-
sion of prescription.

The list validated in our study could be helpful for
researchers in estimating IP incidence in the pediatric field
in Cote d’Ivoire. This could help in evaluating prescription
quality, factors, and cost associated with IP, as has been
proposed for STOPP/START and Beers criteria.****

We also showed how the Delphi method can be used to
develop consensus guidelines for practitioners working in
the same therapeutic and clinical contexts.

The methodology used for developing our IP list can
be adopted by other pharmacists to elaborate and validate
new IP lists adapted to various medical fields and specific
to their clinical and therapeutic context.

Conclusion

Our study enabled the validation of an IP list after pre-
scription review in pediatric units in Abidjan. The valida-
tion carried out by the Delphi process over two rounds saw
the participation of experts who were mainly pediatricians
practicing in Cote d’Ivoire. In sum, 52 of the 54 IP types
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submitted for evaluation were retained on the final list,
with agreement found among >80% of the experts who
gave non-zero ratings in the second round of the Delphi
survey. This list of explicit criteria should help detect DRP
and optimize drug prescriptions in pediatric units in Cote
d’Ivoire.
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