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Abstract

Background Direct patient reporting (DPR) is a system

where patients report suspected adverse drug reactions

(ADRs) directly to competent bodies. Studies have shown the

added advantages of DPR of ADRs. In August 2012, the

National Pharmacovigilance Centre (NPC) commenced

implementation of a Pharmacovigilance Rapid Alert System

for Consumer Reporting (PRASCOR) under the spontaneous

reporting system, with the aim of facilitating direct consumer

reporting of suspected ADRs to the drug regulatory authority.

Objectives This study aims to examine the performance of

PRASCOR by determining its quantitative contribution to

spontaneous reporting of ADRs in Nigeria from inception

in August 2012 to February 2017.

Method In the PRASCOR system, consumers of medicines

who experience an untoward effect are encouraged to send a

prepaid short text message with the name of the medicine and

the reaction to a short code (20543). This message with the

consumer’s phone number is forwarded as an email alert to

the National Agency for Food and Drug Administration and

Control (NAFDAC) for follow-up. Logs of text messages

from the PRASCOR system obtained from the service

provider were reviewed to determine the number of con-

sumer alerts and ‘reportable alerts’ received during the

review period. Furthermore, the NPC local database was

reviewed to determine the number of individual case safety

reports (ICSRs) from PRASCOR and characterize them.

Results A total of 47,071 hits were logged by the PRASCOR

server. There were 3594 ‘consumer complaints’, of which

94% were ‘reportable alerts’. Fifty-two per cent (n = 1758) of

‘reportable alerts’ contained information on both a medicine

and a suspected ADR. A total of 353 ICSRs in the local

database were attributed to PRASCOR, but only 247 (70%) of

these were successfully matched to the originating PRASCOR

alert. For the period under review, PRASCOR contributed

3.9% of reports in the NPC local database.

Conclusion We conclude that, quantitatively, PRASCOR

contributed minimally to the number of ADR reports

received under the spontaneous reporting system, but has

potential for performing better and adding value to the

reporting of ADRs and pharmacovigilance in Nigeria.

Key Points

Consumers are willing to share their medicine-related

experiences with the drug regulatory authority in

Nigeria through the Pharmacovigilance Rapid Alert

System for Consumer Reporting (PRASCOR).

PRASCOR contributed quantitatively to adverse drug

reactions reported in the local database, albeit

minimally.

Strengthening and improving the PRASCOR system

will provide greater benefit to the Nigerian

pharmacovigilance system.
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1 Introduction

Adverse drug reaction (ADR) reporting is a fundamental

part of a pharmacovigilance (PV) system as it provides

knowledge that is critical for improving the safe use of

medicines. The safety information on which marketing

authorization is granted to medicines is usually limited due

to the inherent limitations of clinical trials, such as a highly

selected and limited number of trial participants, and

incomplete or a lack of information about rare but serious

ADRs, drug interactions, and safety in special population

groups, such as pregnant women and children. For this

reason it is crucial to continue monitoring and collecting

information on patients’ experiences after marketing of

medicines through post-marketing surveillance activities,

including prompt reporting of ADRs.

ADR reports are collected in two major ways—sponta-

neous reporting and active surveillance. Active surveil-

lance uses methods such as cohort event monitoring

(CEM), prescription event monitoring (PEM), registries

and data linkages to generate safety data including ADR

reports. Spontaneous reporting on the other hand relies on

voluntary reporting of ADRs by healthcare providers,

marketing authorization holders and patients, and is the

bedrock of PV systems [1]. ADRs are estimated to con-

tribute between 4.5 and 6.7% of all patient hospitalizations

and/or prolongation of hospital admissions in different

countries. They are said to be the fourth to sixth leading

cause of death in the USA [2–6]. Notwithstanding evidence

of underreporting of ADRs through spontaneous reporting

systems [7, 8], reported cases give evidence that ADRs are

a significant cause of morbidity and mortality [3, 9, 10].

From inception, spontaneous reporting of ADRs in many

countries was traditionally done by healthcare providers, until

the early 2000s when a paradigm shift led to direct patient

reporting (DPR) of ADRs to relevant bodies. Implementation

of the new European Union (EU) PV legislation in 2012 that

mandates Member states to encourage DPR of suspected

ADRs to the relevant bodies saw more countries adopting

DPR of ADRs [11–14]. By this legislation, patients in the EU

have additional avenues to actively participate in their

healthcare by directly reporting their experiences with medi-

cines. Patients in many resource-limited settings may not have

a similar formal system to directly report adverse reactions

from their medications. PV systems in developing countries

need to institute similar systems for patients (consumers) to

directly report ADRs to relevant bodies.

DPR refers to a system where patients report suspected

ADRs directly to relevant bodies without interfacing with a

healthcare provider. There is ample evidence that patient

reports are as valuable as reports from healthcare profes-

sionals and can sometimes help early detection of potential

ADR problems and generate signals [15–22]. Furthermore,

experience from countries implementing DPR shows that

patient reports have qualitative value as patients specify the

circumstances in which the reaction occurred and give

more detailed descriptions that could help in determining

causality. Also, patients tend to report different types of

drug reactions from those reported by healthcare providers

and provide details of how the reactions impact their lives

[15, 16].

A survey of 11 countries implementing DPR revealed

three major ways through which patients can report: elec-

tronic (web-based), telephone and paper/fax-based report-

ing. Some countries use a combination of these methods

[11]. To support countries willing to implement DPR, the

Uppsala Monitoring Centre (UMC) developed a web-based

electronic patient reporting tool (eReporting) that allows

national centres to capture individual case safety reports

(ICSRs) directly from patients into VigiFlow� [23].

There is currently either no formal system for DPR in

many African countries participating in international drug

safety monitoring or there is no documentation for those that

exist. Some authors have studied patients’ perspectives on

ADR reporting [24], while others have advocated direct

involvement of patients in spontaneous reporting as a posi-

tive force for improving reporting of ADRs in developing

countries [25, 26]. In Nigeria, patients previously reported

suspected ADRs only through their healthcare providers or

sources of the medicine [27]. PV systems in resource-con-

strained settings, especially in Africa, are therefore chal-

lenged to establish low-cost, high-impact systems for DPR.

In August 2012, the National Pharmacovigilance Centre

(NPC) in Nigeria initiated a programme named Pharma-

covigilance Rapid Alert System for Consumer Reporting

(PRASCOR), with support from the Global Fund for HIV/

AIDS, Tuberculosis and Malaria (GFATM) through the

National Malaria Elimination Programme (NMEP). The

programme was designed to enhance spontaneous reporting

of ADRs by allowing consumers to directly alert the NPC

of ADRs suspected to have arisen from use of a medicine.

It takes advantage of one of the most readily accessible,

widely available and frequently used technological tools—

the mobile phone. Recent information puts mobile phone

penetration in Nigeria at 94% [28].

1.1 How PRASCOR Works

A consumer who uses a medicine and experiences an

untoward or unexpected effect sends a prepaid short text

message (SMS) containing the name of the medicine and

the reaction to a short code (20543) on any of the four

major mobile networks in the country. The message, along

with the consumer’s phone number is forwarded as an

email alert to a dedicated National Agency for Food and
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Drug Administration and Control (NAFDAC) webmail

account (webmail.nafdac.gov.ng) managed and maintained

by staff of the NPC. Simultaneously, the system also sends

an automatic acknowledgment to the consumer, informing

that the consumer will be contacted for more information.

This email alerts the NPC of a potential case of suspected

ADR. The service provider maintains a log of all hits to the

PRASCOR server.

Although the PRASCOR system was established pri-

marily to collect information on possible ADRs that con-

sumers might experience, it quickly became clear that the

service needed to be extended to alerts on all NAFDAC-

regulated products and processes. Thus if an alert contained

information about any NAFDAC-regulated product or

process, it was considered a valid consumer complaint and

potentially useful. Upon receipt of an email alert from the

PRASCOR service, a staff member in the NPC reviews the

email to determine if it is a ‘consumer complaint’, i.e. if it

contains information related to any of the seven products

(drugs, food, cosmetics, chemicals, detergent, medical

devices and packaged water) regulated by NAFDAC.

Based on this review, the staff member follows up with a

phone call to the consumer to obtain all the information

necessary to fill the NPC ADR reporting form, also known

as the ‘Yellow form’ (available as electronic supplemen-

tary material), which includes patient identifier (name/ini-

tials and age), description of ADR, suspect medicine,

outcome of reaction, etc. The source of medicine is often

provided by or solicited from the consumer and included

on the filled ADR form during the follow-up call.

If an alert contains information on a medicine, suspected

ADR or both, it is termed a ‘reportable alert’. If sufficient

information for a valid report (an identifiable patient, a

description of the suspected ADR, a suspected medicine

and reporter information) is obtained from the consumer,

the reportable alert is converted to an ICSR and entered

into the ADR database as a ‘PRASCOR ICSR’. Other non-

drug-related consumer complaints are forwarded to rele-

vant divisions for further action.

This work aims to examine the performance of PRAS-

COR by determining its quantitative contribution to spon-

taneous reporting of ADRs in Nigeria from inception in

August 2012 to February 2017. We assessed consumer

complaints and reportable alerts received through PRAS-

COR to understand how well the system was able to con-

vert alerts from patients to ICSRs to enhance knowledge

about medicines and improve health outcomes. Finally, we

analysed PRASCOR ICSRs in the local database to char-

acterize patient demographics and know the most reported

drug classes, the system organ classes (SOCs) most

affected by reported ADRs, the outcome of ADR experi-

ences, and the most common sources of drugs for those

reporting through PRASCOR.

2 Methods

2.1 Study Design

This was a retrospective, descriptive, non-interventional

study that reviewed all alerts received by the PRASCOR

system and suspected ADR reports emanating from the

PRASCOR system in the national ADR database.

For this study, the file of all hits logged by the PRAS-

COR service from inception to February 2017 was obtained

in a MicroSoft Excel� file. A three-level data extraction

approach was applied to identify and filter alerts that could

be relevant for analysis.

2.2 Data Extraction

The PRASCOR log file was cleaned to remove all non-

PRASCOR-related messages, such as junk messages and

advertisements.

The cleaned log file was reviewed to retain only hits

with information on any of the seven NAFDAC-regulated

products (drugs, food, cosmetics, chemicals, detergent,

medical devices and packaged water), i.e. consumer com-

plaints. Duplicate messages (messages received from the

same phone number, on the same date and at about the

same time) were eliminated. Messages which appeared to

be the same in content but from different phone numbers

were treated as different alerts and included in the count.

The second level of extraction involved the review of all

consumer complaints to extract all reportable alerts, i.e.

alerts containing the name of a medicine, a suspected ADR

or both. If an alert contained only the name of a medicine

or only information on a suspected ADR, it was included in

the count at this stage. All non-drug-related consumer

complaints were eliminated.

The third level of data extraction involved review of all

reportable alerts to extract alerts containing information on

both the suspected medicine and at least one suspected

ADR, i.e. ‘medicine–suspected ADR combination’. All

alerts with information on only a medicine or the suspected

ADR were eliminated. It is believed that alerts with the

name of a medicine and description of a suspected ADR

are more likely to be converted to ICSRs and will be easier

to match with reports in the database.

2.3 NPC ADR Databases

The NPC maintains two different ADR databases for

spontaneous reporting: a Microsoft Access�-based ‘local

database’ and the VigiFlow� database. The local database

contains all suspected ADR reports submitted to the NPC

whether or not they contain all the information required for
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a valid report, i.e. an identifiable patient, description of the

suspected ADR, suspected medicine and information on

reporter, and whether or not they have been assessed for

causality. The local database is administered and managed

by staff of the NPC. The VigiFlow� database on the other

hand contains only valid ADR reports that have been

assessed and assigned a causality assessment grade. This

means that ICSRs in the VigiFlow� database contain more

complete information than some of the ICSRs in the local

database. For this study, the local database was used to

extract ICSR data for further analysis.

Potentially, all reportable alerts can be converted to

ICSRs, as they ought to trigger a call from the NPC to

obtain more information from the consumer to fill an ADR

form. Hence, a systematic search of the NPC local database

using the unique code assigned to each ICSR in the data-

base was undertaken to extract all ICSRs emanating from

the PRASCOR service (PRASCOR ICSRs). Each report

received by the NPC is assigned a unique code before it is

entered into the local database. Information contained in

the code include the date and year it was received and the

reporting institution, among other things. In the case of

reports obtained from PRASCOR, the reporting institution

is indicated as PRASCOR. Hence, all ICSRs emanating

from PRASCOR in the local database were extracted into a

Microsoft Excel� sheet to determine the extent to which

‘PRASCOR alerts’ were converted to ICSRs.

2.4 Data Analysis

Data extraction, handling and counting were done using

Microsoft Excel�. All PRASCOR ICSRs were manually

checked against the reportable alerts with information on

medicine–suspected ADR combination using the name of

the medicine, the reaction(s) and the year the report was

received to determine the level to which alerts from

PRASCOR were converted to ICSRs.

In addition, all PRASCOR ICSRs from the local data-

base were exported to IBM SPSS� statistics software,

version 20, and analysed using descriptive statistics to

characterize them by patient demographics (age and sex),

most frequently reported medicines and ADRs, the SOC

most affected, the outcome of ADRs, and sources of

medicines. The most reported medicines and ADRs were

analysed using proxy indicators, such as the class of

medicines and the SOC.

3 Results

From August 2012 to February 2017, a total of 47,071 hits

were logged by the PRASCOR server. After removing

blank text messages, 41,585 hits were retained. Further

cleaning of the hits to remove junk messages, advertise-

ments, goodwill/political messages, requests for employ-

ment and confirmation of NAFDAC product registration

number, and other irrelevant messages, 3836 consumer

complaints, i.e. alerts with information on at least one

NAFDAC-regulated product, were identified. Removal of

duplicate alerts led to 3594 consumer complaints (includ-

ing 138 messages with similar contents, but sent from

different phone numbers) being retained for analysis.

3.1 Reportable Alerts from PRASCOR

A total of 3379 consumer complaints (94%) were

reportable alerts, i.e. alerts containing either the name of a

medicine, a suspected ADR or both. Fifty-two per cent of

reportable alerts (n = 1758) contained information on both

a medicine and at least one suspected ADR, i.e. medicine–

suspected ADR combination. The annual distribution of

consumer complaints and reportable alerts based on

information contained is shown in Figs. 1 and 2.

3.2 PRASCOR ICSRs in NPC Local Database

The local database contained a total of 22,370 ICSRs

submitted to the NPC from September 2004 to February

2017. Between August 2012 and February 2017, the

number of ICSRs submitted to the local database was 9133.

ICSRs attributed to PRASCOR were 353. Thus within the

period under review, PRASCOR quantitatively contributed

3.9% of spontaneous reports in the local database. Its

overall contribution to total reports in the local database

was 1.6%. The 353 PRASCOR ICSRs in the local database

give a conversion rate of 10.4% when compared against the

3379 reportable alerts identified from PRASCOR.

Seventy per cent of the 353 PRASCOR ICSRs

(n = 247) were successfully matched to a reportable alert

with information on medicine–suspected ADR combina-

tion. No match was found for 30% (n = 106). Table 1

gives the annual break down of reportable alerts and the

number of PRASCOR ICSRs in the local database suc-

cessfully matched to an originating reportable alert with

information on medicine–suspected ADR combination. On

average, about 14% of PRASCOR ICSRs in the local

database were successfully matched to an originating

reportable alert with information on both medicine and

suspected ADR combination.

3.3 Characterization of PRASCOR ICSRs

3.3.1 Patient Demographics

Although only 247 PRASCOR ICSRs were successfully

matched to reportable alerts with information on medicine–

134 C. K. Ogar et al.



ADR combination, analysis to characterize PRASCOR

ICSRs was done on all 353 reports tagged as PRASCOR

reports in the local database.

Fifty-five percent (n = 195) of patients were male,

while 43% (n = 153) were female. Gender was not

recorded for 2% of patients (n = 5).

Patients were categorized into three broad age cate-

gories: 1–5 years, 6–17 years and 18 years and above. This

categorization was used because a sizeable number of

reports (n = 123, 35%) recorded ‘adult’ as the age of the

patient. All reports with age as ‘adult’ were categorized as

18 years and above. The median age of patients was

18 years, with an interquartile range of 10. The highest

number of reports (n = 271, 77%) were from patients

18 years and above, while the lowest number of reports

(n = 23, 7%) were from those 6–17 years of age. Age was

not recorded for 30 patients.

3.3.2 Pharmacological Drug Classification

A total of 96 different medicines involving 25 pharmaco-

logical drug classes were reported (Table 2). Antimalarials

(n = 111, 31.4%) were the most reported drug class fol-

lowed by antibiotics (n = 83, 23.5%), analgesics (n = 50,

14.2%) and anti-retrovirals (ARVs) (n = 14, 4.0%).

Fig. 1 Annual distribution of consumer complaints by type of information contained in the alert

Fig. 2 Annual distribution of reportable alerts by type of information contained in the alert. ADR adverse drug reaction
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3.3.3 Source of Medicine

A total of 255 reports (72%) had information on source of

the suspected medicine. Forty-two percent (n = 149) were

from community pharmacies, while 26% (n = 90) were

from hospital pharmacies (Table 3). No information was

provided for 28% (n = 98) of reports.

3.3.4 SOC affected by Reaction

A total of 145 distinct ADRs involving 14 SOCs were

reported. General disorders (n = 128, 36%) were the most

affected SOC, followed by skin and subcutaneous tissue

disorder (n = 121, 34%) (Table 4).

3.3.5 Outcome of Reaction

Two hundred and twenty-seven (64%) reports had infor-

mation on outcome of the reaction. One hundred and

eighty-five (82%) of these reported the ADRs as resolved

completely. Two cases (0.9%) reported death and two

reported life-threatening conditions, respectively, as the

outcome of the reactions (Table 5).

4 Discussion

We found that PRASCOR quantitatively contributed 3.9%

of spontaneous reports in the NPC local database during

the period under review, indicating a willingness of con-

sumers in Nigeria to use PRASCOR to share their drug-

related concerns with NAFDAC. This is buttressed by the

94% of consumer complaints that were drug related.

A review of the methods used for DPR in other countries

showed that patients could report their ADRs directly

either electronically, by telephone/fax and/or via post,

without human interface [11, 12]. This ensures that every

ADR experience shared by patients is captured as an ICSR.

The Nigerian DPR system on the other hand is a two-

phased system: a short text message (alert) is sent first,

which is then followed by a phone call from PV staff to

convert alerts to ICSRs. No system was similar to this short

code alert system used in Nigeria, making comparison with

other systems difficult. However, with the Nigerian system,

there is the danger of some alerts not being converted to

ICSRs, as seen in the 10.4% conversion rate from

reportable alerts to PRASCOR ICSRs in this study. This

represents missed opportunities to convert consumer

experiences to data that could inform regulatory decisions

and improve the outcome of use of medicines for con-

sumers. Given the potential role of electronic health sys-

tems in signal detection [29, 30], it will be worthwhile for

NAFDAC to consider transiting to electronic reporting for

patients without the need for human interface. This has the

potential of increasing the quantity and quality of patient

reports from spontaneous reporting. Many studies have

already documented the qualitative value of direct patient

reports [15, 17, 18, 20, 22, 31]. The proposed electronic

system may be in the form of a web-based application, as

used by several countries [11, 12], or a mobile application

that patients can use to directly send reports from their

smartphones, given the penetration of smartphones, in

Africa and Nigeria in particular [28, 32, 33].

A review of available records and discussions with PV

staff revealed numerous factors responsible for the low

conversion of reportable alerts to ICSRs. These are broadly

grouped into three categories: connectivity (mobile net-

work) issues and consumer- and PV staff-related factors.

Poor network connectivity that made it difficult to reach

consumers accounted for about 85% of PV staff members’

Table 1 Annual distribution of reportable alerts and PRASCOR ICSRs in the local database successfully matched to a reportable alert with

information on medicine–suspected ADR combination

Description Year

Aug–Dec

2012

2013 2014 2015 2016 Jan–Feb

2017

Total

No. of reportable alerts 41 396 179 1345 326 1092 3379

No. of reportable alerts with information on medicine–suspected ADR

combination

27 272 91 554 155 659 1758

No. of PRASCOR ICSRs found in local database 0a 79 19 167 35 53 353

No. of PRASCOR ICSRs matched to reportable alerts with information on

medicine–suspected ADR combination

0 46 17 119 25 40 247

Percentage of PRASCOR ICSRs matched to reportable alerts with information

on medicine–suspected ADR combination

16.9 18.7 21.5 16.1 6.1 14.1

ADR adverse drug reaction, ICSR individual case safety report, PRASCOR Pharmacovigilance Rapid Alert System for Consumer Reporting
aIn 2012, ICSRs emanating from the PRASCOR service were not coded differently from ICSRs coming from other sources; thus, they could not

be differentiated from others
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inability to convert alerts to ICSRs. After several attempts

to reach a consumer with no success, staff usually move on

to other tasks, leading eventually to the alert being lost to

follow-up. A consumer-related factor included consumers

not picking up follow up calls. There are also instances

when consumers have denied sending any message to

NAFDAC. Given the large percentage of females (40%)

and males (30%) with no formal education in Nigeria [34],

it is possible that some consumers could not comprehend

what was said by the PV staff during follow-up calls. This

is supported by an observed poor grammar and spelling of

words seen in some of the messages, suggesting a low level

of education of senders of such alerts. This underscores the

need to continuously train PV staff on effective commu-

nication. A PV staff-related factor was the time lag

between receiving a consumer alert and placing a follow-

up call. Considerable time lag between the two activities,

perhaps due to the pressure of work or other factors, makes

it more likely for a consumer to forget that she/he sent a

message and the details of the reaction when eventually

contacted. A substantial number of reportable alerts could

be converted to ICSRs with diligent follow-up.

Thirty per cent of PRASCOR ICSRs were not success-

fully matched to a reportable alert with information on

medicine–suspected ADR combination. An explanation for

this is that PV staff are required to follow-up all

reportable alerts, i.e. all alerts with information on either

the medicine or the ADR or both. The data extraction

process for this study, however, eliminated alerts with

information on only the medicine or the ADR, since it

would have been very difficult to accurately match such

alerts to any PRASCOR ICSR, as PRASCOR ICSRs do not

have information on the date and time of receipt of the alert

to facilitate reliable matching. A well designed electronic

reporting application with mandatory fields will eliminate

this challenge of converting reportable alerts to ICSRs.

4.1 Characterization of ICSRs

Looking at the characteristics of the PRASCOR ICSRs, we

found a slightly higher reporting rate among males (55%)

than females. This is in line with the reported higher

mobile phone ownership among men (87.8%) than women

in Nigeria [35], which makes it easier for men to access

and use the service.

Similarly, the highest number of reports came from

patients in the 18 years and above age category. This is

expected for two reasons. First, 35% of patients recorded

their age as ‘adult’, leading to the placement of a large

number of patients in the age category ‘18 years and

above’, which may have skewed the result. Second, con-

sumers in this age category are also more likely to own and

Table 2 Distribution of reported pharmacological drug classes

Drug class Frequency Percent

Anti-malaria 111 31.4

Antibiotic 83 23.5

Analgesic 50 14.2

ARV 14 4.0

Anti-inflammatory 10 2.8

Anti-hypertensive 9 2.5

Anti-histamine 8 2.3

Vitamins 7 2.0

Anti-ulcer 6 1.7

Anti-helminthic 5 1.4

Antifungal 4 1.1

Antiasthmatic 3 0.8

Antipsychotic 2 0.6

Contraceptives 2 0.6

Adjuvant 1 0.3

Anti-motility 1 0.3

Anti-tuberculosis 1 0.3

Antidiabetic 1 0.3

Antiemetic 1 0.3

Antitussive 1 0.3

Biologic 1 0.3

Fertility 1 0.3

Haematinics 1 0.3

Immunization 1 0.3

Sedative 1 0.3

Valid count 325 92.1

Missing 28 7.9

Total 353 100.0

ARV anti-retroviral

Table 3 Breakdown of PRASCOR ICSRs by source of medicine

Source Frequency Percent

Community pharmacy 149 42.2

Hospital pharmacy 90 25.5

PPMV 7 2.0

Home 1 0.3

PHC 3 0.8

Open market 2 0.6

Online 1 0.3

Super market 1 0.3

Supplier 1 0.3

Valid count 255 72.2

Missing 98 27.8

Total 353 100.0

ICSR individual case safety report, PHC primary healthcare centre,

PPMV patent and proprietary medicine vendor, PRASCOR Pharma-

covigilance Rapid Alert System for Consumer Reporting
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use mobile phones compared to those in the other age

categorizations used in this study [35].

4.2 Classes and Sources of Reported Medicines

Antimalarials were the highest reported medicines, fol-

lowed by antibiotics and analgesics. Nigeria has a 45%

rapid diagnostic test (RDT) prevalence of malaria, which is

responsible for 60% of annual outpatient visits [36]. Fur-

thermore, antimalarial medicines are classified as over-the-

counter drugs and are therefore widely available and

readily accessible [37].

A community pharmacy was the most frequently

reported source of medicines. This is expected given the

over-the-counter status of the most frequently implicated

drug class (antimalarials) in the study and the well docu-

mented fact that many patients first seek care for illnesses,

particularly malaria, from the private sector [30, 38, 39].

An unexpected finding, however, was the low number of

consumers that indicated sourcing their medicines from

patent and proprietary medicine vendor (PPMV) shops,

given the high proliferation of these shops across the

country [39–41]. A possible explanation may be found in

the terminology used by consumers to describe medicine

stores. ‘Pharmacy’ and ‘chemist’ are used interchangeably

by some consumers to describe both a community phar-

macy and a PPMV store.

Antibiotics were the second most frequently reported

drug class. Several studies have documented evidence of

extensive self-medication, misuse and unregulated access

to antibiotics by patients in Nigeria [42–47].

Table 4 Distribution of affected SOCs and types of reactions reported under each SOC

SOC affected by ADR Frequency

(%)

Types of reaction

General disorders 128 (36.2) Abdominal pain, dizziness, gait imbalance, headache, insomnia, metallic taste, sleeplessness,

stomach ache, vertigo, visual disturbance, weakness

Skin and Subcutaneous Tissue

Disorders

121 (34.1) Itching all over the body, massive skin reaction with mark swelling, rashes, thick black

irremovable spot

Gastrointestinal disorders 44 (12.9) Nausea, mouth/tongue blisters, stomach pain, vomiting

Nervous system disorders 12 (3.5) Fever, insomnia, malaise, weakness

Eye disorders 11 (2.6) Swollen eyes filled with pus

Respiratory, thoracic and

mediastinal disorders

8 (2.1) Chest pain, cough, throat itching, rapid deep breathing

Cardiac disorders 5 (1.5) Heart palpitations, high blood pressure

Ear and labyrinth disorders 5 (1.5) Can no longer hear or talk, deafness, tinnitus cheering sounds in the ear

Reproductive system and breast

disorders

4 (1.2) Breast pain, contractions/bleeding at 12 weeks pregnancy, liquid discharge from the breast,

serious pain on the testicles

Renal and injury disorders 3 (0.9) Inability to urinate properly

Endocrine disorder 2 (0.6) Abnormal/unusual menstrual period

Administration site 1 (0.3) Pain at site of injection

Blood and lymphatic system

disorders

1 (0.3) Heavy per vaginal bleeding

Musculoskeletal and connective

tissue disorders

1 (0.3) Bone pain

Valid count 346 (97.9)

Missing 7 (2.1)

Total 353 (100)

ADR adverse drug reaction, SOC system organ class

Table 5 Reported outcome of reactions

Outcome of reaction Frequency Percent Valid percent

Resolved 185 52.4 81.5

Ongoing 24 6.8 10.6

Resolving 10 2.8 4.4

Recovered with disability 4 1.1 1.8

Death 2 0.6 0.9

Life-threatening 2 0.6 0.9

Valid count 227 64.3 100.0

Missing 126 35.7

Total 353 100.0
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4.3 SOCs Affected by ADRs and Outcomes

of Reactions

General disorders and administrative site disorders (36%)

and skin and subcutaneous tissue disorders (34%) were the

SOCs most frequently involved in the ADRs reported by

patients. Skin and appendage disorders are some of the

most frequently involved SOC in other studies [48–50].

Since consumers may not be able to objectively and sci-

entifically describe their ADRs, the high number of ADRs

classified as general disorders is not unexpected. Similarly,

skin disorders are very hard to miss and easy to describe,

making it possible for patients to clearly report on their

skin-related issues.

Eighty-two per cent of patients with information on

outcome of their reaction recovered fully. This is consid-

ered a positive outcome that could be used to reassure

patients of the possibility of complete recovery after their

ADR experience. Two cases each of death and life-

threatening outcomes were reported, but not followed up,

as this was outside of the scope of this study.

4.4 Limitations

The generalizability of findings from this study is limited

by several factors, including PRASCOR alerts containing

similar or the same messages but originating from different

phone numbers being treated as separate messages, with

the consequence of a higher number of alerts and a lower

conversion rate. Another issue was that reportable alerts

with information on only the medicine or suspected ADR

are usually followed up by PV staff, but in this study, such

alerts were not used for matching of PRASCOR ICSRs,

with a consequence of under-matching of PRASCOR

ICSRs to originating alerts. Furthermore, at the com-

mencement of the PRASCOR service in 2012, converted

ICSRs were not explicitly coded as emanating from the

PRASCOR service, thus leading to under-estimation of the

contribution of the PRASCOR service to ICSRs in the

database. Finally, this study did not look at the cost of the

PRASCOR service, and therefore could not make deduc-

tions about the cost effectiveness of PRASCOR in the

Nigerian PV system. This might be an interesting area for

future studies to guide countries looking to implement a

similar system.

5 Conclusions

Reviewing the PRASCOR system showed that patients are

willing to share their medicine-related experiences with

NAFDAC. For the review period, the PRASCOR system

quantitatively contributed 3.9% of reports in the NPC local

database. Although low, this initial result is encouraging.

Given the potential benefits that direct patient reports can

contribute both quantitatively and qualitatively to increas-

ing our understanding of drug safety issues, the system

needs to be improved. Training and retraining of PV staff

on prompt and effective communication will help to

improve data collection and should be a short-term goal for

the system. Migrating to electronic reporting that allows

direct capture of patient reports without human interface

should be considered a long-term plan for harnessing the

full potential of PRASCOR as a DPR tool, improving its

contribution to spontaneous reporting and sustaining the

system. We conclude that patient reporting of ADRs in

Nigeria using PRASCOR has contributed quantitatively to

ADR reporting and has potential for adding greater value to

PV in Nigeria if properly harnessed.
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