®'PLOS | one

Check for
updates

G OPEN ACCESS

Citation: Mugauri H, Tshimanga M, Mugurungi O,
Juru T, Gombe N, Shambira G (2018) Antiretroviral
adverse drug reactions pharmacovigilance in
Harare City, Zimbabwe, 2017. PLoS ONE 13(12):
©0200459. https://doi.org/10.1371/journal.
pone.0200459

Editor: Emma K. Kalk, University of Cape Town,
SOUTH AFRICA

Received: June 20,2018
Accepted: November 27, 2018
Published: December 19, 2018

Copyright: © 2018 Mugauri et al. This is an open
access article distributed under the terms of the
Creative Commons Attribution License, which
permits unrestricted use, distribution, and
reproduction in any medium, provided the original
author and source are credited.

Data Availability Statement: All data underlying
the study are within the paper and its Supporting
Information files.

Funding: Funding was obtained from Centers for
Disease Control (CDC), Atlanta, Georgia.

Competing interests: The authors have declared
that no competing interests exist.

RESEARCH ARTICLE

Antiretroviral adverse drug reactions
pharmacovigilance in Harare City, Zimbabwe,
2017

Hamufare Mugauri®', Mufuta Tshimanga', Owen Mugurungi?, Tsitsi Juru®'*,
Notion Gombe', Gerald Shambira’

1 Department of Community Medicine, University of Zimbabwe, Harare, Zimbabwe, 2 Ministry of Health and
Child Care, Harare, Zimbabwe

* tsitsijuru@gmail.com

Abstract

Introduction

Key to pharmacovigilance is spontaneously reporting all Adverse Drug Reactions (ADR)
during post-market surveillance. This facilitates the identification and evaluation of previ-
ously unreported ADR’s, acknowledging the trade-off between benefits and potential harm
of medications. Only 41% Antiretroviral (ARV) ADR’s documented in Harare city clinical rec-
ords for January to December 2016 were reported to Medicines Control Authority of Zimba-
bwe (MCAZ). We investigated reasons contributing to underreporting of ARV ADR’s in
Harare city.

Methods

A descriptive cross-sectional study and the Centers for Disease Control (CDC) guided sur-
veillance evaluation was conducted. Two hospitals were purposively included. Seventeen
health facilities and 52 health workers were randomly selected. Interviewer-administered
questionnaires, key informant interviews and WHO pharmacovigilance checklists were
used to collect data. Likert scales were applied to draw inferences and Epi info 7 used to
generate frequencies and proportions.

Results

Of the 52 participants, 32 (61.5%) distinguished the ARV ADR defining criteria. Twenty-nine
(55.8%) knew system’s purpose whilst 28 (53.8%) knew the reporting process. Knowledge
scored average on the 5-point-Likert scale. Thirty-eight (73.1%) participants identified ARV
ADR'’s following client complaints and nine (1.3%) enquired clients’ medication response.
Forty-six (88.5%) cited non-feedback from MCAZ for underreporting. Inadequate ARV ADR
identification skills were cited by 21 (40.4%) participants. Reporting forms were available in
five (26.3%) facilities and reports were generated from hospitals only. Forty-two (90.6%) cli-
nicians made therapeutic decisions from ARV ADR’s. Averaged usefulness score was 4, on
the 5-point-Likert scale. All 642 generated signals were committed to Vigiflow by MCAZ,
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reflecting a case detection rate of 4/ 100 000. Data quality was 0.75-1.0 (WHQO) and all
reports were causally assessed.

Conclusion

The pharmacovigilance system was useful, simple, and acceptable despite being unstable,
not representative and not sensitive. It was threatened by suboptimal health worker knowl-
edge, weak detection strategies and referral policy preventing ARV ADR identification by
person place and time. Revisiting local policy, advocacy, communication and health worker
orientation might improve pharmacovigilance performance in Harare city.

Introduction

Pharmacovigilance (PV) is the practice of monitoring the effects of medical drugs after they
have been licensed for use, in order to identify and evaluate previously unreported adverse
drug events (ADE) and reactions (ADR) [1]. This is in recognition of the trade-off between the
benefits and the potential harm of all medications [2]. Though the stewardship and procedures
for reporting ADRs encompass all medications, it is of particular importance in chronic medi-
cation such as antiretroviral (ARV) treatment for HIV.

A typical framework for a pharmacovigilance system at the national level includes a primary
national regulatory body and several regional centres/ national centres [3]

The countries in which most of the PV systems are well-established can be classified as
“advanced” (Australia, Canada, European Union, Japan, New Zealand, United Kingdom,
United States) [3]. These countries generally have very detailed regulations about the pharma-
ceutical industry’s obligations, for both drugs in development and marketed drugs [3]. Most
developing countries, including Zimbabwe, have PV systems that are classified as “rudimen-
tary” with only basic, not a well-established legislative framework in place [3].

Rapidly increasing antiretroviral therapy (ART) access globally, has transformed HIV infec-
tion into a chronic, manageable condition with prolonged survival times [4]. Consistent with
typical chronic therapy, drug-related toxicities remain a major challenge in resource-con-
strained settings due to a limited formulary for mitigation and inadequately trained personnel
[5]. Treatment-limiting drug toxicities add a layer of complexity in the management of HIV
infection by impairing patient adherence to treatment, leading to inferior clinical outcomes
and higher costs to the public health system [6].

The Medicines Control Authority of Zimbabwe (MCAZ) which houses the National Phar-
macovigilance Centre, derives its mandate from the Medicines and Allied Substances Control
Act (MASCA), Chapter 15:03, enacted in 1997 [7]. This legislation provides the impetus for
MCAZ’s stewardship role in regard to medicines licensure and regulation in the country. The
main thrust being ensuring improved patient care and safety during medical and paramedical
interventions, thereby improving public health and safety in relation to the use of medicines.
In addition, the system promotes understanding, education and clinical training in pharma-
covigilance and its effective communication to the public [8].

The operations of the Centre are guided by WHO guidelines for setting up and running a
national pharmacovigilance Centre. In this regard, the Zimbabwe National Pharmacovigilance
Policy and Guidelines serve as a handbook for pharmacovigilance activities in the country [9].

The bedrock of pharmacovigilance systems, that aim to improve medicinal products safety,
is prompt, spontaneous reporting of adverse drug reactions (ADRs) as a key step to their
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Flow of Information in the ARV Pharmacovigilance System
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Fig 1. The ARV ADR surveillance flow diagram.
https://doi.org/10.1371/journal.pone.0200459.9001

mitigation as well as updating the drug information database [10-12]. It is, therefore, a manda-
tory requirement for health care providers to timeously report all suspected and confirmed
ADRs. This is particularly imperative in Zimbabwe, where the test-and-treat strategy for HIV
infected individuals was implemented, in June 2016, resulting in the number of people on HIV
treatment rapidly increasing [9].

When an ADR case is suspected or confirmed, an in-house reference number is assigned at
the facility which identifies it. The data collected and entered into the standard reporting form
should be checked for completeness. Additional information and clarifications should be solic-
ited from the reporter before the report is filed. The completed form is submitted to MCAZ
within 14 days. Meanwhile, corrective clinical interventions are implemented (Fig 1).

At MCAZ, received reports are transferred to the MCAZ reporting form to be tabulated for
causality assessment at the next seating of the Pharmacovigilance and Clinical Trials (PVCT)
meeting. The Causality Assessment process involves analysis of the reaction against a set of key
aspects that include the strength of the association, consistency of the observed evidence, tem-
porality, dose-response and identification of possible confounders [13]. The recommendations
derived from this meeting are then implemented, which may be a request for further informa-
tion where clarity is desired and informing healthcare facilities of findings. The data is also
uploaded into Vigiflow database (WHO database of reported ADR’s), including Causality
Assessment outcome and case summary reports.
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As part of routine monitoring [7], we compared ARV ADR data from Harare City reported
through the MCAZ with the documented clinical patient records for 2016 and demonstrated a
41% discrepancy between these two reporting systems, with more cases appearing in clinical
records. This indicated poor reporting practices that impede accurate quantification of the
prevalence of ARV ADR’S. Failure to detect and report adverse drug reactions compromises
patient safety and results in missed opportunities to update drug safety profiles. It is within
this background that we evaluated the ARV ADR surveillance system in Harare City in order
to identify the reasons for underreporting and recommend solutions.

Materials and methods

We conducted a mixed methods cross-sectional study and surveillance system evaluation
using updated CDC guidelines for surveillance system evaluation [13].

Health Personnel involved in the ARV-ADR surveillance were eligible to participate in the
evaluation. These included doctors, pharmacists, nurses and pharmacy technicians. Harare
City’s two hospitals were purposively selected for the study and seventeen out of 38 clinics
were randomly selected. At the hospitals, all available health workers (nurses, pharmacists and
doctors) working in ART clinics were recruited as study participants

From the clinics, nurses who were found on duty on the day of data collection were selected
for the study. A review of patient records for ARV ADR’s for the period under study (January
to December 2016) was conducted for the 17 clinics and 2 hospitals with comparison with
MCAZ reports for the same period.

The calculated sample size for this study, adjusted for 10% non-response rate, a sample size
of 52 was reached.

A pre-tested interviewer-administered questionnaire was used to interview the health work-
ers to determine their knowledge of the operations and usefulness of the surveillance system.
The variables used to assess health worker knowledge included: the ability to accurately enu-
merate the key elements of an ARV ADR, (an unintended noxious response therapeutic dos-
age); sequentially relating the entire ADR reporting process; and, the purpose and the role of
MCAZ in ADR surveillance.

The quality of the data generated was scored in relation to completeness, consistent with
WHO evaluation criteria [9]. The incident detection strategies evaluated included the practised
protocol to identify ADR’s during health worker-patient engagement which includes the ques-
tions asked by the health worker and examinations conducted, where indicated.

A checklist, derived from the WHO assessment criteria for a PV system’s stability status
was applied which evaluates the availability of reporting forms, case definitions and means for
communication, among other variables [9]. Records of all patients who were attended at the
health facilities were reviewed to check on the number of ARV ADR cases documented and
the number captured by the surveillance system and how many were missed. All notification
forms from the clinics and 2 hospitals for January to December 2016 were reviewed. Simplic-
ity, data quality, completeness, acceptability, sensitivity, timeliness and representativeness of
the system were evaluated. Epi Info' ™ was used to compute frequencies, means, and
proportions.

The checklist for PV indicators was evaluated according to WHO score values. These
include core indicators (CP) which are a prerequisite to meet minimum standards of a func-
tional PV system; Outcome indicators (CO) that assess results obtained from Causality Assess-
ments; and Complimentary indicators (P) additional elements that indicate higher level
compliance. These are abbreviated as follows CP: WHO Core Pharmacovigilance Indicator;
CO: Core Outcome Indicator;P1: Complementary Process Indicators, ICSR: Individual Case
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Table 1. ADR surveillance sensitivity, Harare City, 2017.

Pharmacovigilance
Indicator

CP1
CPla

CP2
CP3
CP4
CP5

Co1

CO2
P1

Key attribute Assessed

Total number of ADR reports received in 2015

Total number of ADR reports received in the previous year per 100 000
people in the population

Number of reports (total @31/12/16 in the national database

Percentage of total annual reports acknowledged/issued feedback?
Percentage of total reports subjected to causality assessment in the past year?
Percentage of above committed to the WHO database?

Signals generated in the past 5 years by the pharmacovigilance centre?
Regulatory actions were taken in the preceding year

Percentage of health-care facilities that had a functional pharmacovigilance
unit (i.e. submits > 10 reports annually to the pharmacovigilance centre)?

https://doi.org/10.1371/journal.pone.0200459.t001

Response and Value

ICSRs (AEFIs, TSR, SAEs) received by the MCAZ = 642
5/1000000

AEFIs = 331, TSR = 1563, SAEs = 361

100%

100%

86% of TSR reports received since Sept 2012 committed to
VigiFlow

+1900 ADR’s (Gynecomastia, Drug-induced liver injury,
Steven johnson syndrome, Lipodystrophy and Renal toxicity)
7 products were recalled

Sept 2012 to Dec 2016 = 119 health facilities (8.2%)
2015 = 32 health facilities submitted ADR reports (2.2%).

Safety Report, AEFI: Adverse Event Following Immunization, TSR: Targeted Spontaneous
Reporting System for Adverse Reactions, SAE: Serious Adverse Events (Table 1). Permission
to carry out the study was obtained from the Institutional Ethical clearance boards for the
Medicines Control Authority of Zimbabwe (MCAZ), Harare city and Ministry of Health and
Child Care. Written informed consent was obtained from key informants.

Results
Demographic characteristics

The study successfully recruited 52 Health workers as study participants, yielding 100%
response rate. Of the 52 participants recruited, 73% (n = 38) were females. The majority (75%)
of the participants were Registered General Nurses (RGNs). The median years of service of all
participants were 9 years (Q; = 7, Q; = 12). (Table 2).

Health worker knowledge of ARV ADR surveillance

Varied proportions of respondents gave accurate responses to each variable assessed on health
worker knowledge. The total score was then rated using a 5-point Likert scale which ranged
from very poor, poor, fair, and good to very good. Overall, knowledge was rated as fair (data
not shown).

Table 2. Demographic characteristics of study participants, Harare City, Zimbabwe, 2017.

Characteristics Frequency n = 52 Percent (%)
Gender
Male 38 73
Female 14 27
Designation
Medical Doctors 4 7
Registered General Nurses (RGN) 39 75
Primary Technicians 3 6
Primary Counsellors (PC) 6 12
Median (IQR) years in Service 9(Q1=7,Q3=12)

https://doi.org/10.1371/journal.pone.0200459.t1002
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System attributes

Data quality. Data quality obtained a score range of .75-1.0, according to WHO derived
from country records that were committed to WHO Vigiflow. Observed completeness of avail-
able forms from the sites was consistent with the national score.

Simplicity. Out of the 52 participants, only 12 (29.4%) had ever completed an ADR form.
Reported average time taken to complete AR forms, by those who had done so before was 14
minutes. However whilst being timed, participants took an average of 7-9 minutes 7/12
(19.6%) participants reported that the forms were easy to complete, and 10 out of 12 accurately
outlined the entire reporting process for ADR’s. Forty-three (82.7%) stated that they needed
formal training to be able to fill the notification forms (excluding Medical Doctors). All ARV
ADR cases were referred to Wilkins and Beatrice road hospitals were reports are generated
and submitted.

Acceptability. Ninety per cent of the participants felt that it was their duty to complete
the ADR forms and 92.3% participants were willing to continue participating in the ADR sur-
veillance. Thus based on the subjective assessment gathered from the interview, on average,
ADR surveillance is 91.4% acceptable to health workers in Harare City.

Stability. Twenty-one (40.4%) of the participants reported that they had ARV ADR case
definitions in their Health facilities. However only two out of 19 (10.5%) health facilities had
the ADR case definition displayed. Five (26.3%) health facilities had ADR forms available in
their workstations. Thirteen (25%) of the participants knew about the 2016 invented online
reporting facility, but none had ever used it due to computer, Internet and knowledge chal-
lenges. One health facility (Wilkins hospital) had accessible, facility-level ARV ADR record.
All facilities had a working phone for communication.

Usefulness- perceptions of ADR surveillance system, Harare City, 2017. Overall 69.2%
of the participants used ARV ADR data in patient management whilst 13.5% said they held
review meetings for ADR’s. There was no evidence of minutes to the referred meetings. Clini-
cians made therapeutic decisions using ARV ADR data, such as switching to next line regimen.
Applying the 5 points Likert scale on the resultant usefulness score, ARV ADR pharmacovigi-
lance was somewhat useful with an average score of 64.5%. (Table 3).

Representativeness. The system was not representative. The City Council imposed proto-
col of referring ARV ADR’s to their two hospitals results in an overestimation of reports gener-
ated by the hospitals, at the same time underestimating the prevalence of ARV ADR’s within
the community health facilities by person place and time. Many ARV ADR’s are not being
reported for fear of writing reports as required by the City health department.

Timeliness of the ARV ADR surveillance system in Harare City, 2017. Severe and Mod-
erate reactions were all (100%) reported to the authority on time (within 48 hours), entirely
from the two hospitals. Mild and Incidental reactions were all (100%) treated according to
facility protocol before completion and submission of the forms within 14 days.

Table 3. Usefulness of the ARV pharmacovigilance system, Harare, 2017.

Variable

Data used in patient management (yes)
ADR meetings held (yes)

Decisions based on ADR(yes)
Thought ADR is Useful

Overall Usefulness

https://doi.org/10.1371/journal.pone.0200459.t003

Doctors (%) Nurses (%) Pharmacy Primary
Technicians (%) Counsellors (%)

4 (100) 28 (71.8) 1(33.3) 3 (50)

0 5(12.8) 0 2(33.3)

4 (100) 38 (97.4) 3 (100) 4 (66.7)

4 (100) 39 (100) 3 (100) 4 (66.7)

75% 70.5% 58.3% 54.2%
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Reasons for underreporting of ARV ADR’s, Harare City, 2017. Whereas MCAZ is
mandated to feedback on outcomes of all reported ADR’s, 46(88.5%) of the participants stated
that they had received no response to their submissions and cited this as a reason for under-
reporting of ARV ADR’s. Unavailability of reporting forms was cited, 44, (84.6%), whilst 33
(63.5%) thought weak incident detection strategies was the reason for under-reporting
(Table 4).

ARV ADR detection strategies in place, Harare City, 2017. Thirty-eight (73.1%) partici-
pants indicated that they detected ARV ADR’s following client complaints, whilst 21(40.4%)
identified ARV ADR’s during clients routine review visits and examinations. Nine (17.3%)
enquired clients how they were responding to treatment, whereas 34(65.1%) only identified
ARV ADR’s following clients’ failure to tolerate treatment and have defaulted.

The sensitivity of the ARV ADR surveillance system in Harare City, 2017. Individual
Case Safety Reports (ICSRs) received by MCAZ amounted to 642, reflecting a case detection
rate of 5/ 100 000, calculated using the national population of 14 million in 2015. All received
reports were tabled at PV and clinical trials committee meetings and feedback submitted to
the city health authorities. We observed that 86% of the Targeted Spontaneous Reports (TSR)
received since 2012 and authenticated by MCAZ were committed to the WHO Vigibase,
termed Vigiflow as at 31 December 2016.

Notably, 10 cases of product defects were reported in 2016, seven of which were subse-
quently recalled by the authority. More than 1900 adverse drug reaction cases were spontane-
ously reported and the most common ones included gynecomastia, drug-induced liver injury,
Steven Johnson syndrome, lipodystrophy and renal toxicity. The number reported (+1900)
indicate the frequency of reports from the listed types of ADR’s

We further observed that 119 health facilities, countrywide, actively reported ADR’s (Sept
2012 to Dec 2015), yet only 32 of these facilities submitted ADR reports in 2016. This indicator
is qualified by the submission of > 10 reports annually to the pharmacovigilance centre. The
pharmacovigilance unit met the minimum requirements of a regulatory authority, according
to WHO standards. (Table 1).

Discussion

The data generated from the few reporting sites was of good quality in regard to completeness.
A score of 0.75-1.0 for a country with a pharmacovigilance system that is still under develop-
ment is remarkable. This is contrary to findings by Nderitu et al (2011) in Kenya who found
incomplete records as a major hindrance to causality assessments in a developing pharmacov-
igilance system [4].

Health workers are supposed to be knowledgeable about the surveillance system so that
they are able to identify and investigate suspected cases during their routine conduct of duty.
Knowledge of ARV pharmacovigilance surveillance in regard to qualifying ADR’s, the

Table 4. Reason for the Low ARV ADR case detection, Harare, 2017.

Reasons for under reporting Frequency Percent (%)
Lack of Knowledge by health workers 21 40

Weak incident detection strategies 33 63.5
Unavailability of forms 44 84.6

Health workers overwhelmed by other responsibilities 27 51.9

Lack of appreciation of the importance of reporting ADRs 30 57.7

Non response by MCAZ to reported ADRs 46 88.5

https://doi.org/10.1371/journal.pone.0200459.t1004
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reporting process and the role of MCAZ was low in Harare City. This was despite their recog-
nition that reporting ADR’s is within their scope of practice and accepting the responsibility.

It was noted that the majority of the health workers were not trained (formally or on-the-
job) on ARV, ADR surveillance although pharmacovigilance is a component of ART manage-
ment, for which all health workers are oriented on. Poor knowledge contributed to the poor
performance of the system.

The City Council imposed protocol of referring all suspected ADR’s to the hospitals instead
of reporting directly to MCAZ resulted in it being impossible to assess the incidence and prev-
alence of ARV ADR’s by person place and time. All reports were being generated from Wilkins
and Beatrice road hospitals.

The ARV ADR’s surveillance system in Harare city is simple. The few who filled the forms
encountered no challenges. When MCAZ received suspected ADR reports, a pharmacovigi-
lance and clinical trials committee sat to discuss and recommend causality assessment, particu-
larly for peculiar reactions. All reports were responded to through the city health directorate
for communication to reporting sites. However, health workers from reporting sites reported
not receiving feedback, which demotivated them from continuous reporting. This was consis-
tent with the findings of a study by Hall et al in Mpumalanga, South Africa, 2009 where feed-
back motivated continuous reporting of ADR’s [14]. If health workers lack motivation, no
active detection mechanisms may be implemented to ensure identification of all ADR’s and
their subsequent reporting.

Timeliness of a surveillance system is a key performance measure. However, in pharmacov-
igilance, reporting ADR’s is preceded by immediate mitigation of the effects. Targeted sponta-
neous reporting (TSR) is the surveillance approach that has prescribed timelines unlike the
voluntary spontaneous reporting (SR) that was being evaluated which is supposed to be part of
routine practice. MCAZ acknowledged reception of ARV ADR forms within the recom-
mended 14-day window to facilitate causality assessments. This is contrary to findings by Pati-
dar et al in Mumbai, India 2013, who identified challenges with data transmission as an
impediment to the timely reception of reports in resource-constrained environments [15].

All the participants stated that it was their duty to fill the notification forms and were will-
ing to continue participating, hence the system was acceptable. However, the majority of the
health workers stated that they needed training on case detection and on how to fill the notifi-
cation forms. Similar findings were reported by Pirmohamed et al in Malawi, where none of
the study participants was trained on ARV pharmacovigilance and this was attributed to the
high staff turnover between 2007 and 2009 [6].

Zimbabwe is compliant with the WHO minimum requirements of a functional pharmacov-
igilance system as stipulated by the core and complementary structural pharmacovigilance
indicators (2015). The MCAZ, whose mandate is to ensure medicine safety through the insti-
tution of regulatory frameworks is compliant to WHO minimum pharmacovigilance indica-
tors for a functional PV centre [14]. A total number of 642 reports were received by 31
December 2016, translating to 4/100 000 people, having considered a population size of 15.6
million for 2015 which is a core pharmacovigilance indicator (CP1). This is remarkable for a
developing PV centre. Exercising its regulatory mandate (PV indicator C02), the authority
recalled 7 out of the 10 products when defects were reported. This was commendable as if fos-
ters compliance to set regulations.

For a reporting facility to be a functional pharmacovigilance unit, it should submit
submits > 10 reports annually to the pharmacovigilance centre according to WHO PV indica-
tor P1. Only 2 centres, Wilkins and Beatrice road Hospitals fit this category in Harare city and
there were a total of 119 centres countrywide as at 31 December 2015 since the programme
was implemented in 2012. However, in 2016 alone, only 32 health facilities submitted ADR
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reports countrywide. This reveals that there are facilities which were initially reported but have
backtracked which is a cause for concern. There is, therefore, need to investigate what might
have demotivated them from maintaining the set standards as this lowers the national
performance.

Active ARV ADR detections entail enquiring from the client how they are responding to the
treatment. This was found to be lacking among healthcare staff in Harare city, instead, most par-
ticipants revealed that they were detecting ADR’s from client complaints. Poor ARV ADR’s detec-
tion in a city results in inaccurate quantification of the prevalence of ADR’s in the post-market
surveillance period. Reasons highlighted for poor ARV ADR detection were a lack of knowledge
and training among health workers, MCAZ introduced an online reporting on 1 September 2016
but the facility remained unutilised due to lack of knowledge of its existence.

The ARV ADR surveillance system was reported to be useful although the majority lack
knowledge on the surveillance system. Only one facility, Wilkins hospital had an available
local database of all reported ADR’S which provided an opportunity for local utilisation of this
data in programming.

The participants cited non-response by MCAZ to submitted reports as a major reason for
under-reporting of ARV ADR’s. On the other hand, MCAZ indicated 100% response to all
submitted reports. Further analysis revealed that although MCAZ responded to all submitted
reports, the communication was conveyed through the City health directorate. Unfortunately,
this communication was not being disseminated to report generating facilities. Unavailability
of reporting forms, lack of appreciation of the importance of reporting ARV ADR’s and health
workers being overwhelmed with other responsibilities were other reasons attributed to
under-reporting. This is contrary to the scope of accepting ADR detection as part of routine
clinical practice as indicated by the same participants which also consistent with findings by
Nderuti et al, 2013 in Kenya who identified lack of appreciation of the value of ADR reporting
in the post-market surveillance period as a hindrance to reporting [4].

Conclusions

We concluded that the ARV ADR pharmacovigilance system was useful, simple, acceptable,
sensitive, unstable and not representative. The quality of data generated and committed to
Vigiflow was good. The reasons for under-reporting ARV ADR’s were a lack of knowledge of
health workers, weak incident detection strategies, local protocol and poor information dis-
semination within the council. Though MCAZ responded to ARV ADR reports from the few
reporting health facilities, this feedback was not received by the report generating facilities.
MCAZ was fulfilling its mandate of ensuring pharmacologic safety as envisaged by the mini-
mum PV indicator compliance as well as exercising its regulatory authority by licensing and
recalling defective medicines

We, therefore, recommended training of all untrained health workers involved in ADR
pharmacovigilance. ARV ADR case definitions and notification forms were distributed to
health facilities in the city which did not have these. The local authority was engaged, in liaison
with MCAZ, for a possible review of the local policy and facilitate reporting of ADR’s from
detecting health facilities. MCAZ and Harare city directorate pledged to explore effective feed-
back dissemination mechanisms that will ensure all facilities receive feedback for reported
ARV ADR’s

Supporting information

S$1 File. Pharmacovigilance dataset for Harare City, Zimbabwe, 2018.
(XLSX)

PLOS ONE | https://doi.org/10.1371/journal.pone.0200459 December 19, 2018 9/11


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0200459.s001
https://doi.org/10.1371/journal.pone.0200459

®'PLOS | one

Antiretroviral adverse drug reactions pharmacovigilance in Harare City, Zimbabwe, 2017

Acknowledgments

Special gratitude goes to my supervisors, Dr O. Mugurungi and Professor M. Tshimanga for
their prodding and guidance throughout the study. I also appreciate Ms Tsitsi Juru who gener-
ously offered her assistance in the preparation of this project. I also express my gratitude to the
Department of Community Medicine, University of Zimbabwe and Health Studies Office,
Zimbabwe for all the help they rendered to me. Last, but not least, I would like to thank all the
Masters in Public Health (MPH) colleagues for their assistance, my dear wife, son and daugh-
ter for the social support throughout the project.

Author Contributions

Conceptualization: Hamufare Mugauri, Mufuta Tshimanga, Owen Mugurungi, Tsitsi Juru,
Notion Gombe, Gerald Shambira.

Data curation: Hamufare Mugauri, Mufuta Tshimanga, Owen Mugurungi.

Formal analysis: Hamufare Mugauri, Mufuta Tshimanga, Tsitsi Juru, Gerald Shambira.
Funding acquisition: Hamufare Mugauri, Mufuta Tshimanga, Owen Mugurungi, Tsitsi Juru.
Investigation: Hamufare Mugauri, Owen Mugurungi.

Methodology: Hamufare Mugauri, Mufuta Tshimanga, Owen Mugurungi, Tsitsi Juru, Notion
Gombe, Gerald Shambira.

Project administration: Hamufare Mugauri, Mufuta Tshimanga, Owen Mugurungi, Notion
Gombe, Gerald Shambira.

Resources: Hamufare Mugauri, Mufuta Tshimanga, Owen Mugurungi, Gerald Shambira.
Software: Mufuta Tshimanga.

Supervision: Mufuta Tshimanga, Owen Mugurungi, Tsitsi Juru, Notion Gombe, Gerald
Shambira.

Validation: Mufuta Tshimanga.
Writing - original draft: Hamufare Mugauri, Owen Mugurungi, Tsitsi Juru, Notion Gombe.

Writing - review & editing: Hamufare Mugauri, Mufuta Tshimanga, Owen Mugurungi, Tsitsi
Juru, Notion Gombe, Gerald Shambira.

References

1.  WHO, “Safety of Medicines—A Guide to Detecting and Reporting Adverse Drug Reactions—Why
Health Professionals Need to Take Action,” Essential Medicines and Health Products Information Por-
tal—A World Health Organization resource, 2002. [Online]. Available: http://apps.who.int/
medicinedocs/en/d/Jh2992e/#Jh2992e.

2. Arlington V. M. S. for H. US Agency for International Development by the Strengthening Pharmaceutical
Systems (SPS) Program. Arlington, “Safety of Medicines in Sub-Saharan Africa, Strengthening Phar-
maceutical Systems (SPS) Program. 2011. Safety of Medicines in Sub-Saharan Africa: Assessment of
Pharmacovigilance Systems and their Performance.,” USAID,SPS. pp. 1-143, 2011.

3. Vivek Ahuja M. D, “National Pharmacovigilance Systems & Role of Technology in Bridging the Dispari-
ties, 2018,” 2018.

4. Nderitu F W. Gikonyo NK and Sinei KA, “Detection and Management of Adverse Drug Reactions
Related to Antiretroviral Drugs among HIV/AIDS Patients in Kiambu Sub-County, Kenya,” East Cent.
Afr. J. Pharm. Sci., vol. 16, pp. 3—12,2013.

5. Masenyetse LJ, Manda SO, Mwambi HG, “An assessment of adverse drug reactions among HIV posi-
tive patients receiving antiretroviral treatment in South Africa.,” AIDS Res. Ther., vol. 12,no. 1, p. 6,
2015.

PLOS ONE | https://doi.org/10.1371/journal.pone.0200459 December 19, 2018 10/11


http://apps.who.int/medicinedocs/en/d/Jh2992e/#Jh2992e
http://apps.who.int/medicinedocs/en/d/Jh2992e/#Jh2992e
https://doi.org/10.1371/journal.pone.0200459

®'PLOS | one

Antiretroviral adverse drug reactions pharmacovigilance in Harare City, Zimbabwe, 2017

10.

11.

12

13.

14.

15.

British Medical Association 2006, “Reporting adverse drug reactions A guide for healthcare profession-
als Reporting adverse drug reactions A guide for healthcare professionals,” 2006.

MCAZ, “Zimbabwe National Pharmacovigilance Policy and Guidelines Handbook,” no.
November, pp. 1-69, 2013.

Ministry of Health and Child Welfare- Directorate of Pharmacy Services in collaboration with the WHO.
Zimbabwe Pharmaceutical Handbook and Country Profile. Harare, Zimbabwe: Ministry of Health and
Child Welfare- Directorate of Pharmacy Services, in collaboration with the World Health Organization;
2011

WHO, “The Safety of Medicines in Public health programmes: Pharmacovigilance an essential tool,”
WHO Libr. Cat.—Publ. Data, p. 61, 2006.

Van Grootheest K, Olsson S, Couper M, de Jong-van den Berg L, “Pharmacists’ role in reporting
adverse drug reactions in an international perspective.,” Pharmacoepidemiol Drug Saf, vol. 13, no.
7, pp. 457-64, 2004. https://doi.org/10.1002/pds.897 PMID: 15269929

Santosh KC, Tragulpiankit P, Gorsanan S, Edwards IR, “Attitudes among healthcare professionals to
the reporting of adverse drug reactions in Nepal.,” BMC Pharmacol. Toxicol., vol. 14, no. 16, p. 16,
2013.

Backstrom M, Mjorndal T, Dahlqvist R, Nordkvist-Olsson T, “Attitudes to reporting adverse drug reac-
tions in northern Sweden,” Eur. J. Clin. Pharmacol., vol. 56, no. 9-10, pp. 729-732, 2000. PMID:
11214784

Centers for Disease Control and and 2013. Prevention (CDC), “Overview of Evaluating Surveillance
Systems,” Atlanta, 2013.

Hall M, McCormack. P, Arthurs N, and Jelly J, “The spontaneous reporting of adverse drug reactions by
nurses,” Br. J. Clin. Pharmacol., vol. 40, pp. 173—175, 1995. PMID: 8562303

Patidar D, Rajput MS, Nirmal NP, Savitri W, “Implementation and evaluation of adverse drug reaction
monitoring system in a tertiary care teaching hospital in Mumbai, India.,” Interdiscip. Toxicol., vol. 6, no.
1, pp. 41-6, 2013. https://doi.org/10.2478/intox-2013-0008 PMID: 24170978

PLOS ONE | https://doi.org/10.1371/journal.pone.0200459 December 19, 2018 11/11


https://doi.org/10.1002/pds.897
http://www.ncbi.nlm.nih.gov/pubmed/15269929
http://www.ncbi.nlm.nih.gov/pubmed/11214784
http://www.ncbi.nlm.nih.gov/pubmed/8562303
https://doi.org/10.2478/intox-2013-0008
http://www.ncbi.nlm.nih.gov/pubmed/24170978
https://doi.org/10.1371/journal.pone.0200459

