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Abstract

Background

Availability of correct and adequate information about medicines is an important aspect in

ensuring rational use of medicines and hence facilitating safety and expected efficacy of

medicines during therapy. Package inserts have proven to be a good source of information

to the prescribers and patients whereby they have been useful in highlighting important

information pertaining proper use and handling of the medicines. The present study was

aimed at establishing the extent to which package inserts of medicines circulating on the

markets of the East African Community (EAC) Partner States conform to medicines informa-

tion requirements as established in the harmonized guidelines as well as national

guidelines.

Methods

A total of 99 package inserts from six (6) types of medicines namely Albendazole,

Artemether/Lumefantrine (ALu), Ciprofloxacin, Paracetamol, Amoxicillin and Metronida-

zole were purposefully collected from three EAC Partner States: Kenya, Tanzania and

Uganda. The medicines were selected based on their indications as first line treatments,

high rates of utilization within the medicines supply system and their positions in treatment

of diseases of public importance across EAC Partner States. The inserts were evaluated

on the availability of information regarding fifteen (15) parameters as extracted from the

EAC harmonized guidelines for registration of medicines. Moreover, comparisons were

made between the percentage conformity of the branded versus generic products, mar-

kets from which the samples were collected, origin of the manufacturer and type of

medicine.
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Results

Majority (93.9–100%) of the medicines’ package inserts highly conformed to the inclusion of

the information regarding the description and composition of the medications, indications,

dosage and methods of administration, warnings and precautions, contraindications and

storage conditions. However, the information on handling and disposal, container package

description, excipients used, clinical pharmacology of the medicines, and directions regard-

ing overdose ranked the least in conformance with conformity ranging from 13.1–52.5%.

The parameter with the lowest observed percentage conformity among the branded

products scored 50% as compared to 10.8% among the generic products. Moreover, there

was no significant difference (P<0.05) in the percentage conformity of the package inserts

collected from each of the three Partner States as compared to the average from studied

medicines. A generally good conformity was observed among medicines manufactured by

European based manufacturers as compared to those based in Asia and EAC Partner

States. In addition, PIs of Albendazole, Ciprofloxacin, Amoxicillin and Artemether/Lumefan-

trine did show overall high conformity across most of the product information requirements.

Conclusion

Our study revealed the existence of a significant number of medicinal products circulating

on the markets of EAC Partner States without necessary compliance with all product infor-

mation requirements. We therefore recommend that NMRAs ensure thorough pre-market

assessment of product information as well as strengthening their post marketing surveil-

lance to ensure that medicines circulating on the market comply to medicines information

requirements at all times. Emphasis should also be given to manufacturers on the impor-

tance of inclusion of appropriate and adequate product information for the safety of patients,

including advocating for inclusion of patient-friendly and easy to understand medicines

information.

Introduction

Ensuring that scientifically justified and proper information is approved and communicated to

the prescribers, dispensers and patients as a result of medicines registration process is a critical

aspect of medicines regulation. Medicine is "product plus information"; hence presence of ade-

quate and correct information in the package inserts supplied in commercial packs of the

medicinal products is essential [1, 2] The information provided in the PIs is much needed to

allow the patients to better understand their medicines resulting in higher compliance and

decreased chances of negative effects related to medicines use. The limited contact duration

between the patients and health care providers, makes the availability of written information

an immediate and readily available means of getting all the important information regarding

the medicine(s) at hand [3].

Prescribers and dispensers have been cited by the patients as the preferred sources of infor-

mation about medicines; however the need to complement the information with package

inserts (PIs) has as well been identified [4]. Provision of package inserts has been highly associ-

ated by increase in knowledge about the medications by both health professionals and patients.

However, more attention need to be given to non-prescription medicines, where there is often

Conformity of package inserts regulatory requirement
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no other reliable source of information [5–7]. Users of medicines have identified PIs as helpful

sources of information and they indicated the need for more detailed PIs with simplified infor-

mation as they are often faced with difficulty in understanding and remembering the included

information [8–10]. Other studies have indicated information of side-effects of medicines to

be the most desired information by patients/clients [11]. Moreover, patients who read the PIs

have been found to be more likely to report adverse drug reactions (ADRs) [12, 13]. Higher

levels of satisfaction among healthcare providers and adherence to the prescribed medicines

by the patients have also been observed among those who receive their medicines accompa-

nied by package inserts [7]. Dosage, ADRs, contraindications and shelf-life of the medications

have been reported to be among the areas of focus upon reading the package inserts [10].

Despite the obvious usefulness of PIs, reports are available where PIs enclosed in commer-

cial packs of medicinal products are not read as intended because of among other things, diffi-

culty in understanding, presence of excessive not easy to understand information and text that

is not legible [9]. Moreover, it has been indicated that the based on the language, font size, line

spacing, length and complex lay-outs used, the PILs have been reported not to be user friendly

to users especially the elderly and those with low literacy skills[14]. Absence of important

information such as unclear dosage instructions, interactions, storage conditions, measures to

be taken in case of overdose, inappropriate presentation of side effects and measures in case of

side effects within the package inserts of medications have also been reported [15–17].

Studies have reported the need for clearer guidelines on writing of PILs, more details should

be stipulated in order avoid the current challenges and variability in PILs from different manu-

facturers. These should include guidelines on recommendable font sizes, line spacing and offer

more flexibility due to differences in medicines and contexts [14].

The shift from highly technical documents to patient-oriented package inserts is highly

advocated towards optimizing the information for easy understanding among patients/clients

[18]. Moreover, testing of optimized package inserts to the selected group of patients/clients

before approval is increasingly advocated in jurisdictions of several countries with stringent

systems for regulation of medicines [15]. The pre-testing by users has been observed to result

into PILs which were perceived to be clearer and easy to use, thus indicating the essence of

patient inputs during PILs development [14].

In East African community (EAC), the Partner States embarked on efforts to harmonize

technical requirements for regulation of medicines in 2009 with ultimate publication of har-

monized medicines regulation guidelines in November 2014 [19,20]. The guidelines also

include a series of medicines registration provisions on quality, safety, efficacy and product

information [21]. The guidelines have been successfully adopted in Kenya, Uganda and Tanza-

nia which are the Partner States with functional National Medicines Regulatory Agencies

(NMRAs), with the guidelines for format and content summary of product characteristics

(SmPC), product labelling and patient information leaflets forming an important component

of the medicines registration compendium. Despite the requirements, some variations in the

composition and adequacy of information present on the package inserts have been observed

in different products across the region. Discrepancies and lack of and/or availability of ade-

quate information on package inserts medicinal products available on the markets of EAC

Partner States has not been previously documented, this calls for need for a systematic research

into this area guided or benchmarked on the existing regulatory frameworks.

The present study aimed at evaluating the level of conformity of manufacturers from within

and outside of the EAC with harmonized product information requirements of the EAC Part-

ner States. The study further aimed at evaluating similarities and differences within the Partner

States’ NMRAs included in the study with respect to regulatory oversight in ensuring that

Conformity of package inserts regulatory requirement
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relevant medicines information is included in medicinal products circulating on the respective

markets.

Methodology

Selection of study medicines

Six tracer essential medicines (medicines selected to enable adequate representation of the

phenomenon under observation) were selected for use in the determination of the extent to

which manufacturers of generics and corresponding branded medicines do conform to pack-

age inserts requirements outlined in the EAC harmonized guidelines for registration of medi-

cines [21]. The medicines were selected based on their indications as first line treatments, high

rates of utilization within the medicines supply system and their positions in treatment of dis-

eases of public importance across EAC Partner States [22,23].

Paracetamol was selected for being the most commonly used pain relief medication; Alben-

dazole for its common use as an anthelminthic medicine. Artemether/Lumefantrine (ALu)

was included in the study for being the first line medicine in the management and treatment

of uncomplicated Plasmodium falciparum malaria. On the other hand, Ciprofloxacin and

Amoxicillin were selected due to their pivotal role in the treatment of most community

acquired bacterial infections including typhoid, urinary and respiratory tract infections among

others. Moreover, each of the selected medicines are listed in the National Essential Medicine

Lists of the countries included in this study [24–27].

Sampling of PIs

Purposeful sampling was conducted, whereby medicines studied were selected on the basis

outlined in section 2.1 above. A total of five to eight different generics commercial packs from

each study medicine were purchased from the domestic markets in Kenya, Tanzania and

Uganda. For each medicine, the corresponding branded product was also collected, and these

included: Panadol1 (Paracetamol) from GlaxoSmithKline; Ciproxin1 (Ciprofloxacin) from

Bayer; Coartem1(ALu) from Novartis; Amoxil1 (Amoxicillin) from GlaxoSmithKline; Fla-

gyl1 (Metronidazole) from GD Searle LLC and Zentel1 (Albendazole) from GlaxoSmithK-

line. From collected packs of the products, a total of six branded product’s and ninety three

generic product’s Product Information Leaflets were collected and assessed.

Data collection

A special data collection tool was prepared to gather the information regarding presence of

information on sixteen selected data sets mapping the key contents/requirements of PIs that

were common in summary of product characteristics (SmPCs) of all branded products

included in the study. The tool was used to capture information on description and composi-
tion, indications, dosage and method of administration, contraindications, warning and
precautions, side effects and adverse drug reactions, over-dosage, drug interactions, clinical
pharmacology, use during pregnancy and lactation, excipients, storage conditions, shelf-life, con-
tainer package description as well as instructions on handling and disposal of the medications.
The selected parameters are also part of the requirements of the harmonized EAC guidelines

[21]

Package inserts were evaluated based on whether the parameters under observation were

included or not included in the respective package insert. Moreover, the products were evalu-

ated for their country of manufacturing and the market from which they were obtained.

Conformity of package inserts regulatory requirement
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Data analysis

Data collected were analyzed using the Statistical Package for Social Sciences (SPSS) software,

version 20. Proportions of the package inserts conforming to the selected parameters under

observation were determined and compared. The comparisons aimed at determining the sig-

nificance in differences in conformance of the branded and generic products, market from

which the product was collected, region of origin of the manufacturer as well as between types

of product. The differences were considered to be significant at P<0.05 using t-test on com-

parison of proportions.

Results

Details of the collected package inserts

A total of ninety-nine package inserts were obtained from packs of the samples collected from

the markets in the three EAC Partner States. Of the selected six products, a corresponding

branded product was also included in the study. Among the generic products; 41.9% (39/93),

36.6% (34/93) and 21.5% (20/93) PIs were collected from the medicines obtained in Uganda,

Tanzania and Kenya, respectively.

Based on the type of medicine almost reasonably equal numbers of PIs were collected for

each study medicine as illustrated in Fig 1 below:

General extent of conformity of all products to selected parameters

Overall, majority of the PIs did show high rate of conformity with regards to inclusion of the

information on description and composition, indications, dosage and methods of administra-

tion, warnings and precautions, contra-indications and storage conditions, percentage confor-

mity ranged from 93.9–100%.

However, the information on handling and disposal, container package description, excipi-

ents used, clinical pharmacology of the medicines, and directions regarding over dosage

ranked the least in conformance with percentage conformity ranging from 13.1–52.5% (Fig 2).

Fig 1. The percentage distribution of studied medicines based on their pharmacological group.

https://doi.org/10.1371/journal.pone.0197490.g001
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Conformity of generic products versus branded products in selected

parameters

The percentage conformity of all the branded products was observed to be as high as 50–100%

across all parameters (Table 1). However, generic products showed conformity of between

10.8–50.5% among five (5) of the parameters under evaluation. Moreover, percentage confor-

mity of the branded products was found to be significantly higher (P<0.05) in the parameters

of excipients, shelf-life as well as handling and disposal of medicines. S1 Table

Comparison of conformance to PI requirements by EAC Partner States

The percentage conformity of the products collected from each market did not show signifi-

cant differences (P<0.05) from the overall proportion under each studied parameter. The

parameters with high percentage of non-conformity in one EAC Partner State were observed

to behave in a relatively similar way across Partner States (Table 2).

Conformance by country of manufacture of the products

Comparison of the percentage conformities of the package inserts of all studied products

based on country of origin shows that PIs of the products manufactured in European countries

have a high percentage of conformity in most of the parameters evaluated (Table 3). S2 Table

Fig 2. Overall percentage conformity of all collected medicines’ PIs to selected parameters.

https://doi.org/10.1371/journal.pone.0197490.g002
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Overall conformity

The evaluation of the conformity of the products to the selected parameters indicated that

Albendazole, Ciprofloxacin, Amoxicillin and ALu had generally above 50% conformity to

product information requirements where the respective products complied to 11 out of 15

parameters assessed (Table 4) S5 Table.

Table 1. Percentage conformity of branded and generic medicines’ PIs to the parameters under assessment.

PIs percentage conformity (%) P values

Parameter Branded

(n = 6)

Generic

(n = 93)

Description and Composition 100 100 -

Indications 100 100 -

Contraindications 100 93.5 0.5214

Dosage and Administration 100 98.9 0.7972

Warnings and Precautions 100 97.8 0.7149

Side Effects and ADRs 100 88.2 0.3746

Overdose 83.3 50.5 0.1208

Drug Interactions 100 74.2 0.1550

Clinical Pharmacology 66.7 39.8 0.1971

Pregnancy and Lactation 100 68.8 0.1054

Excipients 50� 10.8� 0.0062

Storage Conditions 100 93.5 0.5214

Shelf life 50� 10.8� 0.0062

Container package Description 50 50.5 0.9812

Handling and Disposal 50� 17.2� 0.0491

�Proportions showing statistically significant differences at P< 0.05.

https://doi.org/10.1371/journal.pone.0197490.t001

Table 2. Percentage conformity of products collected in three markets of the EAC Partner States.

Market

Parameter Tanzania

(n = 34)

Kenya

(n = 20)

Uganda

(n = 39)

Description and Composition 100 100 100

Indications 100 100 100

Contraindications 94.1 90 100

Dosage and Administration 97.1 100 94.9

Warnings and Precautions 100 100 100

Side Effects and ADRs 94.1 95 94.9

Overdose 52.9 35 56.4

Drug Interactions 73.5 75 74.4

Clinical Pharmacology 35.3 50 38.5

Pregnancy and Lactation 76.5 55 69.2

Excipients 8.8 10 18.8

Storage Conditions 97 100 87.2

Shelf life 11.8 0 15.4

Container Package Description 50 60 46.2

Handling and Disposal 14.7 15 20.5

https://doi.org/10.1371/journal.pone.0197490.t002
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Table 3. Percentage non-conformity of manufactures in Tanzania, Uganda and Kenya.

Manufacturer origin

Parameters assessed EAC

(n = 20)

Asia

(n = 63)

Europe

(n = 16)

Combined

(n = 99)

Description and Composition 100.0 93.7 100.0 100

Indications 100.0 98.4 100.0 100

Contraindications 65.0# 74.6# 100.0 94

Dosage and Administration 95.0 93.7 100.0 99

Warnings and Precautions 80.0 90.5 100.0 98

Side Effects and ADRs 85.0 84.1 100.0 88.9

Over dosage 15.0# 47.6 93.8§ 52.5

Drug Interaction Drug interactions 45.0# 73.0 93.8 75.8

Clinical Pharmacology 35.0 36.5 56.3 39.4

Pregnancy and Lactation 35.0# 66.7 100.0 70.7

Excipients 0.0 4.8 56.3§ 13.1

Storage Conditions 100.0 88.9 100.0 93.9

Shelf life 5.0 12.7 25.0 13.1

Container Package Description 55.0 42.9 43.8 50.5

Handling and Disposal 0.0# 15.9 37.5 19.2

§Statistically significantly higher percentage conformity compared to average of all PIs combined (α = 0.05, n = 99).
#Statistically significantly lower percentage conformity compared to average of all PIs combined (α = 0.05, n = 99).

https://doi.org/10.1371/journal.pone.0197490.t003

Table 4. Percentage conformity of the selected study medicines as per their pharmacological groups obtained from the markets within the EAC Partner States.

API

Parameter Albendazole

(n = 15)

Ciprofloxacin

(n = 18)

Amoxicillin

(n = 15)

ALu

(n = 16)

Paracetamol

(n = 21)

Metronidazole

(n = 14)

Combined

(n = 99)

Description and Composition 100.0 100.0 100.0 100.0 100.0 100.0 100

Indications 100.0 100.0 100.0 100.0 100.0 100.0 100

Contraindications 93.3 100.0 93.3 100.0 81.0 100.0 94

Dosage and Administration 100.0 94.5 100.0 100.0 100.0 100.0 99

Warnings and Precautions 93.3 100.0 100.0 100.0 95.3 100.0 98

Side Effects and ADRs 93.3 96.1 93.3 100.0 90.5 100.0 88.9

Overdosage 53.3 77.8§ 60.0 75.0 42.9 0.0 52.5

Drug Interactions 60.0 94.5 73.3 100.0§ 66.7 57.1 75.8

Clinical Pharmacology 40.0 5.6# 73.3§ 87.5§ 42.9 0.0# 39.4

Pregnancy and Lactation 86.7 88.9 80.0 100.0§ 19.0# 64.3 70.7

Excipients 20.0 27.8 0.0 0.0 19.1 7.1 13.1

Storage Conditions 86.7 88.9 93.3 100.0 100.0 92.9 93.9

Shelf life 46.7A 0.0 6.7 0.0 23.8 0.0 13.1

Container Package Description 86.7A 50.0 13.3a 0.0# 71.4 78.6§ 50.5

Handling and Disposal 40.0 0.0# 46.7§ 37.5 0.0# 0.0 19.2

§Statistically significantly higher percentage conformity compared to average of all PIs combined (α = 0.05, n = 99).
#Statistically significantly lower percentage conformity compared to average of all PIs combined (α = 0.05, n = 99).

https://doi.org/10.1371/journal.pone.0197490.t004
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Discussion

The findings indicated lack of proper instructions on handling and disposal of medications.

This may lead to poisoning to incidences as well as increasing chances of developing resistant

microbes due to exposure to sub-optimal doses [27].

The study revealed only 13.1% (13/99) conformances in inclusion of shelf life and disclo-

sure of excipients present in the formulation. These pose the risk for poisoning, adverse drug

reactions, development of drug resistance, as well as treatment failure due to exposure to

harmful degradation products, lower medicine’s content and unwanted excipients to some

individuals.

The study further showed that only 39.4% (39/99) of the studied medicines included the

section on clinical pharmacology in their PIs. Moreover, the information regarding actions to

be taken in case of over dosage was found to be included in 52.5% (52/99) of the studied medi-

cines. Absence of such information may result into irrational prescribing and dispensing and

hence affect the overall treatment outcomes [10, 17] and bring about detrimental conse-

quences to patients in events of over dosage [28].

Performance of the branded products in majority of the remaining parameters was gener-

ally found to be higher than those of their generic counterparts regardless of the lack of statisti-

cal significance. This is contributed by their prior assessment and approval in countries with

stringent regulatory requirements for regulation of medicines [29–30]. The pattern observed

in generic products may be attributed by outmost priority on indications, dosage and methods

of administration given by generic manufacturers compared to other sections of the PI.

High conformity of 73.5–100% was seen in description and composition of the product,

indications, contraindications, dosage and method of administration, warning and precau-

tions, side effects and ADRs, drug interactions and storage conditions. Moreover, the consis-

tent low percentage conformity was observed in parameters such as information on excipients,

shelf-life as well as handling and disposal of unused medicines in each of the Partner State. The

results suggest that regulators in the three Partner States have generally comparable level of

scrutiny and approaches on product information requirements of medicines registered in

their respective markets. The results are suggestive of the need for a collective improvement in

the regulatory review and enforcement in individual Partner States and at regional level with

respect to conformance to product information requirements.

Among the Europe based manufactures, the percentage conformity in overdose and excipi-

ents parameters was determined to be significantly (P<0.05) above the rate observed in the PIs

enclosed in the medicines manufactured elsewhere. Moreover, the manufactures from Asia,

mainly India and China, exhibited a relatively better conformity profile across parameters

compared to those from EAC Partner States. While there was a statistically higher percentage

conformity in contraindications parameter among Asian manufacturers (P<0.05) compared

to manufacturers from EAC Partner states, significantly low conformities (P<0.05) in a total

of four parameters: contraindications, over dosage, drug interaction, pregnancy and lactation

as well as handling and disposal of unused medicines was observed in medicines from EAC

based manufacturers compared to those manufactured in Asia and Europe. S3 Table

These findings suggest the presence of a notable relationship between the country of origin

of the product and the extent of conformity to the inclusion of adequate amount of the essen-

tial information in the medicines’ package inserts. Inadequate conformance observed in PIs of

products from EAC based manufacturers may be attributed by the fact that manufacturers

from the respective part of the world have not put much emphasis on important aspects per-

taining to proper handling and use of the product after batch release, and this may be attrib-

uted by the myths among the respective, that generic medicines are absolutely safe and

Conformity of package inserts regulatory requirement
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inclusion of detailed information may not add value to the patients. In addition, the region has

been reported to have low number of highly skilled regulatory professionals working in the

industries who would otherwise advise on aspects of pharmaceutical business that is beyond

batch manufacturing and release.

Moreover, ALu indicated a 100% conformity in 9 out of the 15 observed parameters, while

Albendazole indicated none of its parameters to be significantly (P<0.05) lower in percentage

conformity when compared to the other studied medicines See S1 and S4 Tables. These find-

ings may be associated with the extensive use of ALu and Albendazole in vertical programmes

for control of malaria and lymphatic phillariasis and helminthic eradication programmes,

respectively across the Partner States. These Programmes are likely to influence conformity to

a higher degree among manufacturers due to a closer follow up of their products by regulators,

international procurement agencies, donors and respective ministries of health.

The findings have also indicated three parameters had lowest conformity across all the

assessed medicines. These included excipients (0–27.8%), shelf life (0–46.7%) and handling

and disposal (0–46.7%). This may indicate low emphasis on the respective aspects of product

information requirements by regulators in the region. Significant low level of conformity

regarding the inclusion of information on handling and disposal observed in PIs of Paraceta-

mol, Ciprofloxacin and Metronidazole poses the chances of poor handling of the respective

products. For the later two products, effects could include increased antimicrobial resistance

and eventually negative consequences considering pivotal role of these medicines in treatment

of many community acquired infections.

On the other hand, regardless of their high utilization patterns, none of the evaluated sam-

ples for Amoxicillin and ALu was found to contain information regarding the list of excipients

included in the respective formulations. Even though recent Cohort Event Monitoring (CEM)

study done in Tanzania revealed generally good tolerability and safety of ALu, few adverse

drug reactions have been reported which may not all be attributed to the constituent drug sub-

stances, but rather certain excipients in the formulations (23). Moreover, no significant limita-

tions were encountered during the study.

Conclusion and recommendations

The findings of our study revealed existence of significant number of medicinal products cir-

culating on the markets of EAC Partner States without necessarily complying with all product

information requirements as agreed by these countries in the harmonized regional guidelines

as well as individual Partner States guidelines. Branded medicines have demonstrated overall

higher conformity to requirements compared to their generics counterparts. Generally consis-

tent high degree of conformity in some parameters and low conformity in other parameters

across all groups of the studied medicines was also observed.

The study has also revealed a general trend in the level of conformity with respect to coun-

try of manufacture of the medicines, where medicines manufactured in countries with strin-

gent medicines regulatory systems (SRAs) have shown comparatively higher degree of

conformity with product information requirements while those manufactured by EAC manu-

facturers were the least. Moreover, the study revealed absence of much needed critical product

information in essential products with higher rate of consumption and that are needed for

treatment of most common community-acquired infections in the EAC Partner States.

The study has revealed gross inadequacy of important product information in the commer-

cial packs of medicines manufactured in the EAC Partner States and distributed in the respec-

tive countries. While there is a will by the national governments and regulators of the

respective countries to promote domestic manufacturing by allowing the respective
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manufacturers to operate at minimum levels of standards, some of the conformance to prod-

uct information requirements does not require significant financial investment to implement.

Since all aspects of medicines information are critical for proper prescribing, dispensing, stor-

age and use of the products, emphasis on having adequate and thorough information on all

medicines given to the patients is of paramount importance for protection of health of the

patients and realizing maximum benefits of treatment regimen, and hence compulsory inclu-

sion of detailed and accurate information should be emphasized.

We therefore recommend that national medicine regulatory agencies (NMRAs) should

take deliberate efforts to ensure that thorough pre-market assessment of product information

to be accompanied in commercial packs of medicinal products is conducted at the time of reg-

istration. In addition, the NMRAs are advised to strengthen their post marketing surveillance

programmes to increase frequencies and coverage in order to ensure that medicines circulat-

ing on the markets of the respective countries comply to among other things, medicine infor-

mation requirements at all times.

Moreover, emphasis should be given to manufacturers on the importance of inclusion of

appropriate and adequate product information for the safety of patients. This include advocat-

ing for inclusion of patient friendly and easy to understand medicines information for those

medicinal products. The study also recommends further research on the adequacy of current

medicines information requirements and explore on the mechanisms through which the infor-

mation translates in medicines use patterns among health care practitioners and patients.
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