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Abstract

Background

Lack of adequate detail compromises analysis of reported suspected adverse drug reac-
tions (ADRs). We investigated how comprehensively Ugandan healthcare professionals
(HCPs) described their most recent previous-month suspected ADR, and determined the
characteristics of HCPs who provided comprehensive ADR descriptions. We also identified
rare, serious, and unanticipated suspected ADR descriptions with medication safety-
alerting potential.

Methods

During 2012/13, this survey was conducted in purposively selected Ugandan health facili-
ties (public/private) including the national referral and six regional referral hospitals repre-
sentative of all regions. District hospitals, health centres Il to IV, and private health facilities
in the catchment areas of the regional referral hospitals were conveniently selected. Health-
care professionals involved in prescribing, transcribing, dispensing, and administration of
medications were approached and invited to self-complete a questionnaire on ADR report-
ing. Two-thirds of issued questionnaires (1,345/2,000) were returned.

Results

Ninety per cent (241/268) of HCPs who suspected ADRs in the previous month provided in-
formation on five higher-level descriptors as follows: body site (206), drug class (203), route
of administration (127), patient age (133), and ADR severity (128). Comprehensiveness
(explicit provision of at least four higher-level descriptors) was achieved by at least two-fifths
(46%, 124/268) of HCPs. Received descriptions were more likely to be comprehensive from
HCPs in private health facilities, regions other than central, and those not involved in
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teaching medical students. Overall, 106 serious and 51 rare previous-month suspected
ADRs were described. The commonest serious and rare ADR was Stevens-Johnson syn-
drome (SJS); mostly associated with oral nevirapine or cotrimoxazole, but haemoptysis
after diclofenac analgesia and paralysis after quinine injection were also described.

Conclusion

Surveyed Ugandan HCPs who had suspected at least one ADR in the previous month com-
petently provided comprehensive ADR descriptions: more, indeed, than are received per
annum nationally. Properly analyzed, and with local feed-back, voluntary ADR reports by
HCPs could be an essential alerting tool for identifying rare and serious suspected ADRs in
Uganda.

Background

Adverse drug reactions (ADRs) contribute to the global burden of ill-health[1-3]. Efficient
ADR detection and reporting systems in sub-Saharan Africa (S§SA) could promote more effec-
tive management of medicines and foster improvements in the quality of healthcare[4]. The
detection or suspicion of ADRs by healthcare professionals (HCPs) is a first step in ADR re-
porting[5]. The ability of HCPs to suspect or recognize ADRs and ably to differentiate them
from patients’ illnesses and/or to attribute them across co-administered medications are, how-
ever, major challenges[6]. Ugandan HCPs involved in medical research and non-nurses were
more likely to have suspected an ADR in the previous month, but previous-month receipt of a
patient ADR complaint was the dominant factor in triggering ADR suspicion[5].

The spontaneous suspected ADR reporting system in Uganda currently requires comple-
tion, by HCPs, of a paper-based ADR report form, see S1 Appendix for details. Only a small
proportion (13%) of previous-month suspected ADRs that surveyed Ugandan HCPs detected
in routine clinical practice were reported[5], consistent with ADR under-reporting elsewhere
[7]. National statistics for voluntary ADR reporting to the Ugandan National Pharmacovigi-
lance Centre (NPC) indicate that only 0.44% of HCPs report suspected ADRs annually[5].

Lack of adequate detail in the majority (80%) of suspected ADR reports submitted to the
NPCJ[8] is an additional challenge. ‘Completeness’, as defined by Uppsala Monitoring Centre
(UMCQ)[9], is a country-level quantitative measure of how complete is the information on 12
key details, see S2 Appendix, in Individual Case Safety Reports (ICSRs) that UMC receives
from NPCs. We defined a HCP-level comprehensive ADR description as having at least four of
the following five higher-level descriptors: body site, drug class, route of administration, pa-
tient’s age, and ADR severity. Since we were testing the ability of HCPs to provide focal “free
text” ADR descriptions, our target was to identify descriptions with, at most, one missing
higher-level descriptor. Except for patient age, none of the other four basic descriptors is ex-
plicitly an ICSR key detail. Our higher-level descriptors could be the starting point for the com-
pleteness evaluation process by which NPCs elicit UMC’s 12 key details, which include the
information ideally needed to assess the causality of suspected ADRs: temporal relationship to
drug intake, response to drug withdrawal, event or laboratory test abnormality, presence/ab-
sence of disease process or other drugs that can explain the ADR, and re-challenge if possible
[10]. The large proportion of reports with inadequate detail, as submitted to the NPC, poses a
challenge for signal detection and causality assessment of suspected ADRs: underestimation of
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the true risks of patients’ medications is the result[11]. This study is focused on basic ADR de-
scription; we do not address ADR causality.

Ugandan HCPs are encouraged to submit comprehensive reports on suspected ADRs inter-
nally within the healthcare system and, ultimately, these reports ought to reach the NPC. Such
submissions promote informed risk-benefit evaluation of medications and improve overall pa-
tient safety. We investigated how comprehensively Ugandan HCPs described their most recent
previous-month suspected ADR, and determined the characteristics of HCPs who provided
comprehensive ADR descriptions. We also identified rare, serious, and unanticipated sus-
pected ADR descriptions with medication safety alerting potential.

Methods

Study design and sampling procedure

From 25 May 2012 to 28 February 2013, we conducted a cross-sectional study in Uganda in
purposively selected, geographically diverse public and private health facilities. Details of the
survey-design, anonymous self-completion of survey questionnaire, and sampling procedures
have been described elsewhere[5]. Briefly, health facilities were selected to include the national
referral hospital, and six regional referral hospitals which were selected to be representative of
the Central, Eastern, Northern, Southern, and Western regions of Uganda. For practical pur-
poses, district hospitals, health centres II to IV, and private health facilities (both for-profit and
not-for-profit) in the catchment areas of the regional referral hospitals were conveniently se-
lected. Healthcare professionals involved in prescribing, transcribing, dispensing medication
orders, and administration of medicines to patients in the selected health facilities were eligible.
Pre-trained research assistants approached HCPs and invited them to complete a pretested
self-administered questionnaire. Healthcare professionals who accepted to participate gave
separately-held written informed consent[5]. The self-completed questionnaires were tracked
using serial numbers and they did not elicit identifying information on individual HCPs[5].
Two-thirds of the issued questionnaires were returned.

Data collection and management

The self-administered questionnaire was used to obtain demographic and professional infor-
mation; and description of the most recent previous-month suspected ADR[5], see S3 Appen-
dix. Descriptions of the most recent suspected ADR were rated on the presence/absence of five
higher-level descriptors: body site, drug class, route of administration, patient’s age, and ADR
severity. Comprehensiveness of ADR description was defined by the presence of at least

four descriptors.

We distinguished between a severe suspected ADR and a serious suspected ADR. A serious
ADR is one that can result in death, is life-threatening, requires initial or prolonged hospitaliza-
tion, or results in disability or incapacitation[12]. Severity of an ADR describes its intensity as:
mild, moderate or severe[13]. Thus, a severe ADR (severity grade 3) is not synonymous with a
serious ADR[13].

We defined rare ADRs as those which are reported to occur less often than in10 per 10,000
individuals on specified medication (< 0.1%)[14]; and unanticipated ADRs as those which, to
our knowledge, are not supported by existing literature.

When invited to describe their most recent previous-month suspected ADR, some HCPs
provided descriptions for two to three such cases. We used simple random sampling to retain
one ADR description from each such set for analysis, see S4 Appendix.

All data were entered into a databank using EpiData 3.1.
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Analysis

Free-text descriptions for all ADRs and how we coded them for the five higher-level descriptors
are provided in the S5 Appendix. Severity of ADRs, as reported by HCPs, was not altered by
the study investigators in subsequent analyses.

Two investigators (RK & SMB) each independently assessed the comprehensiveness of the
241 ADR descriptions: disagreements were resolved by consensus, and the consensus judge-
ment on the five higher-level descriptors is provided in the S5 Appendix.

Seriousness of ADRs was assessed by RK based on the definition by the WHO Uppsala
Monitoring Centre (UMC) classification[12] while the assessment of rareness and unanticipat-
ed ADR was conducted by RK using the online British National Formulary as the key reference
guide[15].

Questionnaire responses and higher-level ADR descriptors were summarized as frequencies
and percentages. We used logistic regression to assess demographic and professional determi-
nants of comprehensiveness in describing the most recent of past-month suspected ADRs. Re-
gression coefficients were expressed as odds ratios (ORs) with 95% confidence intervals and
were obtained using Stata 12.0[16]. We accounted for missing data using the missing-assigned
approach where low-frequency missing data were meaningfully assigned to an
existing category.

Descriptions of serious (incapacitating or life-threatening) suspected ADRs were tabulated
by drug class, see S6 Appendix; and for similar listing of severe (grade 3 intensity) suspected
ADRs, see S7 Appendix. For ease of assimilation, rare suspected ADRs were grouped by wheth-
er or not SJS was explicitly mentioned; if not, rare ADRs were listed by the named drug.

Ethical clearance

The School of Medicine Research and Ethics Committee, Makerere University College of
Health Sciences, and the Uganda National Council for Science and Technology provided ethi-
cal approval for the study.

Results
Study population

Opverall return-rate for the survey was 67% (1,345/2,000) and the mean number of patients
seen per day by HCPs was 41 [(SD = 46), median of 30 (interquartile range from 15 to 50 pa-
tients/day; n = 1,226 of 1,345)]. Only 21% (268/1,289) of HCPs reported that they had sus-
pected an ADR in the previous month. The mean age of respondent HCPs who suspected an
ADR in the previous 4-weeks was 32.2 years (SD = 8.5; n = 222 of 268). Twenty seven (10%) of
the 268 HCPs who suspected an ADR in the previous month did not provide any ADR descrip-
tion. Of the 241 who did, 95 (39%) were nurses, 77 (32%) were doctors, 23 (10%) were pharma-
cists/pharmacy technicians and 46 (19%) were other cadres.

Suspected ADRs

Of the 268 HCPs who had suspected an ADR in the previous month, 241 (90%) provided a
free-text description of the most recently encountered previous-month suspected ADR with
higher-level details given as follows: body-site [85%, 206/241; skin only reactions were the
modal group (43%, 88/206)]; drug class [84%, 203/241; with the top three single classes cited as
follows: antibacterials (70), antiretrovirals (45), and antimalarials (28)]; route of administration
[(explicitly cited: 53%, 127/241), although, in addition, route could be inferred from the
named-drug in a further 63 descriptions (hence, 79%); with 50 of 190 being by injection];
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patient’s age [55%, 133/241; mean age 28.3 years (SD = 16.5), median of 28 years and inter-
quartile range from 20 to 36 years]; and ADR-severity [53%, 128/241; with 46% (59/128) of ci-
tations being in respect of severe reactions], see Table 1 and S4 Appendix.

Comprehensive survey-described suspected ADRs

Comprehensiveness of ADR description was achieved by 46% (124/268; 95% CI: 40% to 52%)
of HCPs when only 85 would have been expected by independence of descriptors, see Table 2.

The more comprehensive ADR descriptions were received from HCPs in private health fa-
cilities [vs. public; private not-for-profit (OR = 3.4, 95% CI: 1.48 to 7.82) & private for-profit
(OR =2.6,95% CI: 1.13-5.96)], and regions other than Central Uganda [Eastern (OR = 2.6,
95% CI: 1.20-5.73) & combined Western-Northern-Southern (OR = 6.4, 95% CI: 2.85-14.37)].
Comprehensive ADR description was less likely from HCPs who were involved in teaching
medical students (OR = 0.5, 95% CI: 0.23-1.00) and was not significantly influenced by profes-
sional cadre (nurse versus non-nurse), life-time encountering of a fatal ADR, age of HCP, re-
ceipt of a previous-month patient ADR complaint, involvement in medical research, patient
load, department, and knowing to whom to report ADRs, see Table 3.

Serious suspected ADRs

Serious suspected ADRs constituted 44% (106/241) of the ADR descriptions; see S6 Appendix
for list of the 106 serious suspected ADRs. The most frequent body sites of serious ADRs were
skin only (33%, 34/102), central nervous system (CNS) only (11%, 11/102), and gastrointestinal
tract (GI) only (8%, 8/102), see Table 4. The most frequent single drug classes of serious ADRs
were antiretrovirals (35%, 31/88), antibacterials (15%, 13/88) and antimalarials (14%, 12/88),
see Table 4. Serious suspected ADRs accounted for only 24% (13/53: 95% CI: 13%- 36%) of an-
tibacterial-only-linked ADR descriptions but for 82% (31/38: 95% CI: 70%- 94%) of antiretro-
viral-only-linked suspected ADR descriptions, and for 46% (12/26: 95% CI: 27%- 65%) of
antimalarial-only-linked suspected ADRs [Chi (2 df) = 29.35; P < 0.001]. Severity (grade or in-
tensity) was not reported for half (53/106) of the serious (incapacitating or life-threatening)
ADRs.

Case reports of serious suspected ADRs

A 28-year-old patient received cotrimoxazole tablets and developed black patches on the skin
(reported by a 35-year-old female registered midwife in a public health centre IV, Tororo, East-
ern Uganda); severe haemoptysis (coughing up of blood) in a patient after two days on oral
diclofenac (reported by a 28-year-old male doctor in a private for-profit hospital in Kampala,
Central Uganda); and, a 17-year-old receiving intramuscular quinine developed severe post in-
jection paralysis (reported by a 60-year-old female enrolled nurse in a private-not-for-profit
hospital in Mbarara district, Southern Uganda), see S8 Appendix.

Rare suspected ADRs

Fifty one rare suspected ADRs (which occur in < 0.1% of medication users) were reported, of
which 65% (33/51) were serious, see Tables 4 and 5. Among the rare ADR descriptions, Ste-
vens-Johnson syndrome (SJS) was explicitly mentioned in 13 of 51 cases and implicated drugs
were: antiretroviral therapy [five of 13 cases were nevirapine-linked, and one was linked to zi-
dovudine-lamivudine post-exposure prophylaxis]; cotrimoxazole (septrin) [four]; ciprofloxa-
cin [one]; carbamazepine [one]; and no drug mentioned [one].
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Table 1. Survey-description of the most recent past-month suspected ADR provided by 241 out of 268 HCPs who suspected ADRs in the previous

month, Uganda, 2013.

Body site distribution for 206 suspected ADR descriptions

Body site of ADR
Skin only

Central Nervous System (CNS) only

Gastrointestinal Tract (Gl) only
Skin & CNS

Skin & Gl

CNS & Gl

Other

Not reported

Total

Frequency
88

20

18

6

4
66
85
241

Drug class distribution for 203 suspected ADR descriptions

Drug class

Antibacterials only
Antiretrovirals only
Antimalarials only
Antibacterials & Antiretrovirals
Antibacterials & Antimalarials
Other

Not reported

Total

Frequency
70

45

28

1

4

55

38

241

Route of drug administration for 127 suspected ADR descriptions

Route of administration*
Oral or Topical

Injectable

Not reported

Total

Frequency
83

44

114

241

Patient’s age distribution for 133 suspected ADR descriptions

Patient age (n = 133)
Measure of central tendency

Mean (SD)
28.3 (16.5)

ADR Severity distribution for 128 suspected ADR descriptions

Severity of ADR
Mild

Moderate
Severe

Not reported
Total

*Route of administration could be inferred for a further 63 (6 were by injection & 59 were oral) ADR descriptions.

doi:10.1371/journal.pone.0123974.t001

Frequency
27

42

59

113

241

Per cent
37%

8%

7%

3%

2%

2%

27%
14%
100%

Per cent
29%
19%
12%

0%

1%

23%
16%
100%

Per cent
34%
18%
47%
100%

Per cent
11%
17%
24%
47%
100%

Per cent-body site reported
43%

10%

9%

2%

2%

2%

32%

100%

Per cent-drug class reported
34%

22%

14%

1%

2%

27%

100%

Per cent-route reported
65%
35%

100%

Median (IQR)
28 (20-36)

Per cent—severity
21%
33%
46%

100%

Additional ADR descriptions involving skin ulcerations, blistering, sloughing/peeling, and
black skin patches; burnt face and lips; sore mucous membranes or general body sores; and
death were linked to cotrimoxazole [12 of 38 cases] and nevirapine [1 of 38 cases] administra-
tion. Severe urticaria, swelling of the face, hands, and injection site were associated with cipro-
floxacin use [3 of 38 cases]. Death, miscarriage, skin blistering and body itching were
associated with quinine use [8 of 38 cases]. Severe palpitations due to overdose of omeprazole
[1 case]; haemoptysis (coughing up of blood) after oral administration of diclofenac [1 case];
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Table 2. Comprehensiveness of ADR-description of the most recent past-month suspected ADR(s) as reported by 241 out of 268 HCPs who sus-
pected ADRs in the previous month, Uganda, 2013.

HIGHER-LEVEL DETAILS in addition Body Drug Route Age of Severity Observed Expected by
to ADR Site Class patient number independence
All 5 provided 4 4 Vv 4 4 54 17
206/268 203/268 127/ 133/268 128/
268 268

Combinations of 4
Combination 1 4 Vv Vv 4 22 19
Combination 2 4 Vv 4 4 10 b)
Combination 3 v v/ v v 19 20
Combination 4 4 Vv 4 4 2 6
Combination 5 v v v/ v 17 18

TOTAL 124 85

doi:10.1371/journal.pone.0123974.t002

and mental confusion due to mefloquine [1 case] were also reported; for 11 others cases, see
Table 5.

Unanticipated suspected ADRs

Six unanticipated suspected ADRs (not backed by existing literature) were described: general-
ized body sores after oral coartem (artemether-lumefantrine); hypotension and sweating after
intravenous diclofenac; reduced blood pressure and low pulse after chloramphenicol injection;
severe burning sensation in the private parts immediately after intravenous hydrocortisone; ir-
ritability after intravenous quinine; and shaking and sweating for 10 minutes after receiving
paracetamol, see S4 Appendix.

Summary of suspected ADRs

In summary, 106 serious, 51 rare, and six unanticipated past-month ADRs were described by
1,345 respondent HCPs, who, on average, saw 41 patients daily (SE = 1.3). Including overlaps
between the patients seen, the reporting period accounts for over 1.5 million patient-days
(1,345"41%28 = 1,544,060 patient-days). If our respondents can be considered representative,
and for future planning, we estimate that, per 4-weeks, 100 Ugandan HCPs may encounter
eight (8) serious, four (4) rare, and fewer than one (0.5) unanticipated suspected ADRs.

Discussion

Ninety percent (241/268) of surveyed HCPs who suspected an ADR in the previous month de-
scribed the most recent past-month suspected ADR they had encountered. Although the pro-
portion of HCPs who provided these ADR description(s) was high, elsewhere we have
reckoned|5] that only a small proportion (13%) of previous-month suspected ADRs that our
surveyed Ugandan HCPs detected in routine clinical practice was formally reported. Moreover,
the number of ADR reports (241 reports from 1,345 HCPs) in our study was higher than the
Ugandan National Pharmacovigilance Centre’s annual mean number of ADR reports (207 re-
ports from 46,566 HCPs) over the previous six and a half years[5]. Our study, therefore, dem-
onstrated a high level of motivation to describe the most recent previous-month suspected
ADRs amongst the surveyed HCPs; however, the impetus for voluntary reporting of suspected
ADRSs in routine clinical practice is still very low[5].
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Table 3. Personal and professional factors associated with comprehensive ADR description of most recent past-month suspected ADR for 241
healthcare professionals who suspected ADR(s) in the previous month and provided a description, Uganda, 2013.

Factor Comprehensive Crude Analysis Adjusted Analysis
ADR Description

Yes (%) No (%) OR 95%CI P-value OR 95%CI P-value

Level of Health Facility

Other 37 (56) 29 (44) 1.0 1.0

Hospital 87 (50) 88 (50) 0.8 0.44-1.37 0.380 2.0 0.86—4.47 0.110
Type of Health Facility

Public 49 (41) 71 (59) 1.0 1.0

Private Not-For-Profit 31 (67) 15 (33) 3.0 1.46-6.13 0.003 34 1.48-7.82 0.004

Private For-Profit 44 (59) 31 (41) 2.1 1.14-38.70 0.016 2.6 1.13-5.96 0.024
Region of the country

Central 49 (37) 82 (63) 1.0 1.0

Eastern 34 (62) 21 (38) 2.7 1.42-5.18 0.003 2.6 1.20-5.73 0.015

Other 41 (75) 14 (25) 4.9 2.43-9.89 <0.001 6.4 2.85-14.37 <0.001
Professional Cadre

Nurse 54 (57) 41 (43) 1.0 1.0

Non-nurse 70 (48) 76 (52) 0.7 0.42-1.18 0.178 1.1 0.54-2.32 0.769
Age

Less than 30 years 53 (50) 54 (50) 1.0 1.0

Aged 30 years or older 71 (53) 63 (47) 1.1 0.69-1.91 0.594 1.7 0.92-3.09 0.090
Patient Load

Greater than 30/day 59 (50) 58 (50) 1.0 1.0

At most 30/day 65 (52) 59 (48) 1.1 0.65-1.80 0.757 1.4 0.78-2.66 0.241
Department

Medicine 70 (52) 64 (48) 1.0 1.0

Surgery 4 (31) 9 (69) 0.4 0.12-1.38 0.150 0.4 0.09-1.47 0.156

Paediatrics, OBS & Gyn 16 (43) 21 (57) 0.7 0.33-1.45 0.334 0.7 0.29-1.64 0.404

Other 34 (60) 23 (40) 14 0.72-2.53 0.347 1.0 0.48-2.04 0.973
Teaching medical students

No 101 (57) 75 (43) 1.0 1.0

Yes 23 (35) 42 (65) 0.4 0.23-0.73 0.003 0.5 0.23-1.00 0.050
Ever encountered fatal ADR

No 98 (55) 79 (45) 1.0 1.0

Yes 26 (41) 38 (59) 0.6 0.31-0.99 0.044 0.7 0.35-1.42 0.327
Involved in medical research

No 75 (51) 71 (49) 1.0 1.0

Yes 49 (52) 46 (48) 1.0 0.60-1.69 0.975 1.8 0.96-3.43 0.068
Gender

Male 57 (47) 64 (53) 1.0 1.0

Female 67 (56) 53 (44) 14 0.85-2.36 0.176 1.4 0.70-2.82 0.334
Suggestions for improved ADR reporting*

No 21 (49) 22 (51) 1.0

Yes 103 (52) 95 (48) 1.1 0.59-2.20 0.705
Knows to whom to report*

No 51 (45) 63 (55) 1.0

Yes 73 (58) 54 (42) 1.7 1.00-2.78 0.049
Patient ADR complaint*

(Continued)
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Table 3. (Continued)

Factor Comprehensive Crude Analysis Adjusted Analysis
ADR Description
Yes (%) No (%) OR 95%Cl P-value OR 95%ClI P-value
No 35 (55) 29 (45) 1.0
Yes 89 (50) 88 (50) 0.8 0.47-1.49 0.546

* Covariates not fitted into the final logistic regression model.

doi:10.1371/journal.pone.0123974.t003

Half of the ADR descriptions provided (124/241) were comprehensive. The extent of com-
prehensive ADR description is laudable given the fact that we elicited information on the most
recent previous-month suspected ADR by recall and without prior sensitization of the HCPs
about this survey. Half of the reports explicitly cited route of administration but route could
nonetheless be inferred from the named drug in a further 26% (63/241) of descriptions. To
eliminate errors in analysis of reported suspected ADRs, HCPs ought always to report drug
route clearly.

Completeness and relevance are VigiBase database measures coined by the Uppsala Moni-
toring Centre (UMC) to assess the amount and quality of detail in Individual Case Safety Re-
ports (ICSRs) received from National Pharmacovigilance Centres[9]. Completeness is
quantitative and it measures to what level an ICSR is complete after NPC has liaised with the
HCP-reporter, see S2 Appendix, while relevance is qualitative and can be used to assess causal
relationships between a drug and an ADR[9]. The relevance algorithm, however, is still being
developed[9]. Our findings could enhance the process of developing algorithms used to assess
the level of detail and quality of information in ADR reports, such as need for explicit route of
administration. It is the responsibility of individual countries to improve the quality of ADR re-
ports that they receive from HCPs.

Comprehensive “free text” suspected ADR description provides additional detailed qualita-
tive information that could enhance “completeness” and “relevance” assessment of ICSRs by
NPCs, and generates stronger medication safety signals which, in turn, might promote proper
characterization of reported suspected ADRs. More certainty about the nature of suspected
ADRs and efficiency in taking appropriate measures to prevent these medication safety threats
to patients is the result. Determining the characteristics of HCPs who are less likely to provide
comprehensive ADR reports can help to identify HCPs to whom interventions aimed at im-
proving the comprehensiveness (and ultimately overall quality) of ADR reporting can be tar-
geted while at the same time utilizing the skills of the more comprehensive ADR reporters to
strengthen/support improvements in the overall quality of suspected ADR reporting in
Uganda.

Published literature which gives an in-depth account of the level of detail in ADR descrip-
tions reported by HCPs in sub-Saharan Africa (SSA) was lacking. This study, therefore, provid-
ed empirical data on HCP-described ADRs in diverse health facilities in a Ugandan setting.
The aim was to stimulate further research and intellectual discourse on comprehensiveness of
ADR reporting in SSA in order to inspire similar, periodic but prospectively designed studies,
to understand and improve the overall quality of ADR-reporting by HCPs in limited-resource
settings where the use of technology-aided electronic ADR signal detection in daily clinical
practice is not yet widely implemented. We assessed five higher-level descriptors provided in
free-text recalled descriptions, but acknowledge that suspected ADR reports ought also to have
relevant information to facilitate ADR causality assessment[10] and risk-benefit evaluation of

PLOS ONE | DOI:10.1371/journal.pone.0123974  April 23,2015 9/20
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Table 4. Seriousness of the most recent past-month suspected ADRs described by 241 out of 268 HCPs who suspected ADRs in the previous

month, Uganda, 2013.
Serious ADR distribution for 241 suspected ADR descriptions (n, %)

Serious ADR Body Site Specified
Yes 102 (50)

No 93 (45)
Unassessable 11 (5)

Total 206 (100)

Serious ADR by Body Site for 206 suspected ADR descriptions
Body Site

Yes No
Skin only* 34 (33) 47 (51)
CNS only* 11 (11) 9 (10)
Gl only* 8 (8) 9 (10)
Skin & CNS 3(3) 3(3)
Skin & Gl 1(1) 3(3)
CNS & Gl 2(2) 2(2)
Other 43 (42) 20 (21)
Total 102 (100) 93 (100)

Serious ADR by Drug Class for 203 suspected ADR descriptions
Drug Class

Yes No
Antibacterials only* 13 (15) 40 (48)
Antiretrovirals only* 31 (35) 7 (8)
Antimalarials only* 12 (14) 14 (17)
Antibacterial & Antiretroviral 0 (0) 0 (0)
Antibacterials & Antimalarials 4 (4) 0 (0)
Other 28 (32) 23 (27)
Totals 88 (100) 84 (100)
Rare ADR

Yes No
Yes 33 (31) 18 (19)
No 46 (43) 57 (59)
Unknown 27 (25) 22 (22)
Total 106 (100) 97 (100)

Chi-square (2 df) = 6.42, P < 0.025 (if the “unassessable” column is excluded)

Drug Class Specified

88 (43)
84 (41)
31 (15)
203 (100)

Serious ADR (n, %)

Unassessable
7 (64)

0(0)

1(9)

0(0)

0(0)

0(0)

3 (27)

11 (100)

Serious ADR (n, %)

Unassessable
17 (55)

7 (23)

2 (6)

1(3)

0(0)

4 (13)

31 (100)

Serious ADR (n, %)

Unassessable
0 (0)

6 (16)

32 (84)

38 (100)

Frequency
106 (44)
97 (40)

38 (16)

241 (100)

Total

88 (43)
20 (10)
18 (9)

6 (3)

4 (2)

4 (2)

66 (31)
206 (100)

Total

70 (34)
45 (22)
28 (14)
1(1)

4 (2)

55 (27)
203 (100)

Total

51 (21)
109 (45)
81 (34)
241 (100)

*Proportions of serious ADRs (across rows), and their 95% confidence intervals (95% Cl) for a) body site: skin only, 39% (95% Cl: 29%- 49%); CNS
only, 55% (95% Cl: 33%- 77%); Gl only, 44% (95% CI: 21%- 67%); & other, 42% (95% CI: 30%- 54%); and for, b) drug class: antibacterials only, 24%
(95% CI: 13%- 36%); antimalarials only, 46% (95% CI: 27%- 65%); antiretrovirals only, 82% (95% CI: 70%- 94%); & other, 58% (95% Cl: 45%- 71%)

doi:10.1371/journal.pone.0123974.t004

medicines used in daily clinical practice[17]. For this reason, we recommend that a prospective
version of our survey-approach to recording suspect ADRs be put in place by hospitals: for ex-
ample, in two randomly selected months every year. Prospective recording during the survey
months not only allows HCPs’ multiple reports of the same suspected ADR to be identified but
also allows contemporary consideration of causality and of the ward’s medication-frequency

for implicated drugs.

Working at private health facilities was associated with more comprehensive ADR descrip-
tions. Thus, whereas past-year ADR reporting was lower in private-for-profit health facilities

PLOS ONE | DOI:10.1371/journal.pone.0123974  April 23,2015

10/20



Rare, Serious, and Comprehensively Described Adverse Drug Reactions

PLOS | o

@.

(penupuo))

4Nd

"4Ng Ul JON "X8paWoIol
SJ9Nay Uoswoy ] pue
wnyn Jaulan ‘sisioewleyd
wWalsAs -uieeH

jo A18100S uBdLBWY ‘UiesH
Jamny sislop Ag pasemod
aseqeleq :woo'sbnig

4Ng

4Ng

(o001 4od 2-1) 2L02
[e 18 uuewnI (000} Jed |)
awyieays—%e'0-1'0 ‘dAN
(o001 Jod 2-1) 2L02
[e 18 uuewnI (000} 4ed |)
awyieays—%ge 0-1'0 ‘dAN

(0001 J2d 2—1) 2L02

[e 18 uuewnIN‘(000+ Jed |)
awyieays—%e0-1'0 ‘dAN
dNg ‘SHN—

0000} Ul | > 8|0ZEX0W}0D

4Ng ‘SHN—
000‘0} Ul | > ‘8]0ZEXOWLI0D

ANg ‘SHN—
000°0L Ul | > ‘9]0ZEXOWNLI0D)

4ANg ‘SHN—
000°0} Ul | > 8]0ZEXOWUI0D

80inog

3H3INIS SVM I
‘SIS LOD "Al NIOVYXO140ddIO
NO FTVINI4 710 HASe

«EINEIETE
ANV a3Linay SYm % (Srs)
HSVYH IHIATIS 10D HILV

SAVA 2L-01€/17V HLIM d3d
NO A3LVILINI SYM 8 AHNCNI
MOILS IT1AIAN LOD OHM
JSHNN AQVY1 ITVINT/HAZE

343IN3S

—3NOHANAS NOSNHOr
N3IAILS—AAO4 IHL H3INO
11V HSVYH NIMS 10O SHLNOW
€ HOd dAN/OLE/1Z2V NO
IN3ILVd SSI ITVINTH/dAcE

Srs a3ado13Aad

3IHS B AINISHOM
HOIHM HSYH 10D
(dAN/OLE/LZY) N-HIAONA
TvHO NO FTVINTH HASZ

343A3S

SVM HOIHM SI'S d3d013A3d
N3INID3H d3SVE-dAN

HLIM 1HVVH NO d31104dN3
ATM3AN FTIVINTS/AAIH

J1VH43IAON SYM
NOILOV3IY 'SFS—ANIdVHIAIN
vdO OL d310V3d a0 "Ace

*IN3JAT IHINIS
‘INIAVHIAIN TVHO 40
NOILLVILINI ONIMOTIOL SIS
HLIM A3LLINAY 3TVIN HA9E

J1V43IdON—SIS d3do13A3Id
NIHLd3S NO IFTVIN/HASE

SIS’ ATIVHO NIHLdIS 'SHAOY

JHIAAIS FINOHANAS
NOSNHOr-SN3IA3LS 109
ANV 3702V XONIHLOD MOOL
AIH HLIM d3SONSDVIA NVIN V

SISOWNSY1dOXOL avH OS1V
B SPS—3T10ZYXOWIHLOD

OL1 d310vV3aH OHM SgL-ILNVY
NO LN3ILYd (SSI) ANOHANAS
a3SSIHddNSONNNINI
NMONM FTVINI/HAYE

9¢

9¢

1514

€e

x4

le

cg

=14

1514

8¢

9¢

uonduosag HAv aiey 8bv-doOH

slewe

slewo

slewo

slewe

SEN

slewe

alewo

slewa4

slewe

alewo

SlEN

19pUSD-dOH

wreyd

wreyd

asINN
paseisibey  @sinN

101000

10)00Q

1BUI0

J10)00Q

SEINTe)
SIIMPI 8SINN
palaisibey  esinN

10)00Q

J10)00Q

alpeo-ssinN  aipe)

uleiseq

UJayLoN

uisiseq

[enua)

leljuad

uieyINos

leljuad
uisjseq

LYY

ulaiseq

leljuad

uolbay

1l 83u8)d
uiesH algnd
|elsjoy
_mco_mmm aligqnd
[endsoH
nusig algand
[exdsoH woid
ousig  -I04-1O0N SreAld
[eydsoH

8jeAlld  1j0id-104 8eAld

[l 83usd
UiesH  Mjoid-104 arealld

|elsjoy

[euoleN  }joid-104 8leAld

[eydsoH woid
ajeAld -10}-JON SjeAld

[endsoH woid
1ousia -104-JON 8¥eAlid

[endsoH

8leAlld  1joid-10 81eAld

[endsoH
erenlld algnd

pauonua Aondx3 srs

Aupoey
fodAL Aupoed/ena

*s)9aMm 7 Ised ay} ul sHQV pa1oadsns oym (SdOH) S|euoiISSaj0.d aiedyljedH Jo (sHay) suonoeay bnuq astanpy pajoadsns alel |G jo suondiiosap-Aaning g sjqeL

11/20

PLOS ONE | DOI:10.1371/journal.pone.0123974  April 23,2015


http://Drugs.com

Rare, Serious, and Comprehensively Described Adverse Drug Reactions

PLOS | o

@.

(penunuo))

4Ng

4Nd

4Ng

4Ng

4Ng

4Ng

HQay oJel e 8q 0} UMouy
SIS Inq pajess bnip oN

4Ng

20inos

S379VIdVYA 1S31 NOILONNA
H3IAIT d3ONvHH3d
J3IMOHS SNOILYOILSAANI
av1® ALNIOvd

OL daNdNL3d INJILvd
‘O9V SH3IIM 3AI4 S1371avL
NIHL1d3S ONIMOTIVMS NO
Q3I4ISNILNI HOIHM ONIHOLI
® IHNLVH3dINTL AdO4g NI
3SIY ‘SSOT 3L113ddVY ‘HSVYH
AHOLI AN HLIM LHVVH

OL IAIVN FAILISOd-OH3S
JIVINId/dAch

J1vH3IAON—NIMS NO
S3AHO1Vd MOV149 d3d013A3d
S13718v.1 310ZVXONIH10D
HLIM d3431SININAY

SVM 1IN3ILVd A0 HA82

SINOLJINAS
ATIN—NOILYHLSININAV
310Z2VXONIHLOD

H314V diNd IMIT-LVIMS
40 DNIZOO ‘NIMS LNHNg
‘HSVH NIMS N3adNns ‘S3HOV
AdO4 HLIM IN3ILVd +AIH

a3d3noo3d

3HS ® SAIoY31S

NIAID 'FHNLVYHIdNTL
HOIH HLIM SINVHAININ
SNOONIN NO S3HOS
a3dO13A3A ‘STHOLVd
NIXS FTdILTNN LOD
SAVA OML NIHLIM 31N0Y
vdO F710Z2VXONIHLOD
NO FTVINI4/HACO

*9ONIHONO1S ® SIHSVYH
AdOd 343A3S HLIM JNVO
310ZVXONIFLOD NO LN3ILVd
SSI NMONM F1VINTd/dAcE

AQOd 3HL H3AO T1V S3IHSVH
NIXS ANV VIdvOlldN 343A3S
109 FT0ZVXONIHLOD

vHO NO d10 HA8S

S1INNOD dOO71d NI d0dd
‘(HLNOW IHL NI ONIHLANY
1Nd LONNVO LN3ILvd
3H3IHM) SILISOONIN ‘Sr'S

INIdIZVINVEHYO
OL1 AHVANOODSS SIS

uondiosaq HAV a24ey

€e

o1

x4

(4

9

14

e

it

aby-dOH

SlEN

o[ewa4

SlEN

SEN

SlEN

SlEN

slewe

alewo

18pusn-doH

asINN
palaisiboy

SHIMPIN
paisisibay

anisuayaidwon

psjjoiug

asInN
paiaisibay

aipes-asinN

asInN

asInN

1BYI0

1BYI0

1BUYI0

asInN

asInN

10)00Q

aipe)

[BUSD  VIVINYM

uklseg  OdOHOL

uisissp - VINOOLIN

|leljuad

UlayuoN

[enus)

[enua)

|leljua)d

uoibay

1BUI0  Woid-104 BleAld

Al @1ue)

YesH  1joid-Iod dreAud

11l 8U8D
yesH ollgnd
|eusjey
[EUOEN  1J0Id-104 SeAld
11l 83u8)
yesH ollgnd
Al 81ue) woud

YesH  -IO-ON ereAld
suonoeay

18Yy10—(undas) sjozexowi}-09

[esajoy noid
JeuoneN -10J-J0N 81BAlLd
[esajey
[EUOEN  1J0Id-104 SJeAld
Aypoey

fodAL Aupoeg/1ana

(panunuo)) -G a|qeL

12/20

PLOS ONE | DOI:10.1371/journal.pone.0123974  April 23,2015



Rare, Serious, and Comprehensively Described Adverse Drug Reactions

PLOS | o

(Zj§

(penupuo))
dNg
woosbnig
:uoiuoge = abeueosiw
-18jjes|

UOIBWLIOJUI S JainjoBinUB|\

woo'sbniq 1ejes|
UOBWLIOJUI S JainjoBiNUB|\

woo
'sbniq ‘snunid = Buiyoy

wod

'sbniq ‘smunid = Buiyoy

woo
'sBniq ‘snnid = Buiyoy

4Ng

4Nd

4Ng

89inog

3H3INIS—

NOISSINAY NO d31d ® Adog

JHL H3AO-T1V SH31SI1g
d3d0T13A3d NI Ld3S

8 ANININO Al ONIAIZO3H
d314V DINITO V NOYHd
d3d4d3434 141D a0 HA8

343IN3S

—NOISIA @3H4HN1E “ONILINOA
‘VASNVN ‘O9DILHIA'NOILHOEY

‘SNLINNIL'HSVH NIMS

109 NNO V4O NO IN3ILVd

JOVIHHVOSIN

OL DNIAV3T Al INININD OL
d310v3d 3TVINT4 A0 HA8C

INIZIFI130 HLIM 11 d31v3dL

‘ONIHOLI HLIM INININO
Ol d319v3d IN3llvd

ONIHOLI Ad0g
109 31N0OYH TvdO Sav.L

ANININOD NO FIVIN 710 HASS

J1vd3doONW
SVYM Hav "3aNININO

vHO ONIMVYL 4314V ONIHOLI

AdOd 10O FVINIH/dA8e

AdO4d 3HL 43N0 T1V HSvd

NIXS 3H3IAIS LOO ATIVHO

NIHLd3IS ONIMV.L A0 HAOC V

JHINIS—SAVA JAIH

HO4 ANOSVHLINVYXIATVHO

NIAID-SdIT

'® 30V4 INHNEG LOD'NIHLd3S

vdO NO +AIH 3TVIN/HA9C

(INOSYH.LIANWYL3E)
IvOIdOL IWH3Iav.L3g snid

H377IM NIvd 8 INOT10SId3dd

H3H IAVD'SIHOS

AdOg A3ZIMYHANTO'NIHLLIS

Ol d3.10vV3d NVANOM a0

x4

0S

0e

51

(01%

ce

0S

0¢

8¢

uonduoseq HAV atey  9by-dOH

slewoa

alewo

SEN

slewe

sleiN

SleiN

slewo

slewe4

alewe

19pUSD-dOH

aAIsuayaldwo)
pejjoiug

asInpN pajjoiug

SUMPIIN
palaisiboy

Juesissy
BuisinN

Jueysissy
BuisinN

asInN pajjoiug

asInN pajjoiug

alpeos-asinN

asInN

asInN

asInN

wreyd

asInN

18UI0

asInN

asinN

asinN

alpen

uisiseq

ulayinos

ulaiseq

uielses

uisjseq

[enuan

uisiseq

uielses

uielses

uoibay

[eydsoH
aleAld

[eydsoH
aleAld

doys
b6nig

Aoewueyd

doys
Bnig

Il enued
yieoH

[eydsoH
nusIg

11l 83u8)
yieoH

doys
bniq

Aupoeq
/adAL

1joid-104 8yeaud

udas
® auuInp

dland

dland

1joid-104 8reaud

1joid-104 8yeaud

oland

Ajuo auuinp

aland

oland

dland

Aupoed/ions

(penupuog) °g alqeL

13/20

PLOS ONE | DOI:10.1371/journal.pone.0123974  April 23,2015


http://Drugs.com
http://Drugs.com
http://Drugs.com
http://Drugs.com
http://Drugs.com
http://Drugs.com
http://Drugs.com
http://Drugs.com

Rare, Serious, and Comprehensively Described Adverse Drug Reactions

PLOS | o

@.

(panunuoD)

210z e 1owaybisiusy uep
‘1 L0g O3 nojnodoyeuueiA

woo'sbnig

woo'sbnig

woosbnig

woosbnig

woo'sbnig

4Ng

4Nd

89inog

*3IHINIS SVM—
SAVA ¢ Y314V SISALJOWIVH
‘OIN0S OYNI4010Id TVHO

amn

—1VOYHL 3HL 8 NIMS IHL
40 NOILVIN3INOIdH3dAH
a3do13A3a
(ININVHLINIHAL
/ANIXOAVHJINS) HYAISNYA
vdO NO d10 HA9€

VINWOSNI '® NOISNANOD
IVLIN3IN HLIM 3HOVAV3aH
343IA3S LOD ININOVHJIN
vdO NO FTVINTH/dAC9

AdO4 F10HM

JHL NO S340S d3d013A3d
31N0Y TvdO N31dVOD

NO FTVINIH 710 HAcS

ONITIIMS B ONIHOLI ‘SANVH
HLO9 NO HSVYH'3LNOY TvHO
N3LHVYOD NO FTVIN/HA9C

31vHIAON-(ATIVHO)
INFLHVOO DNIMOTIVMS
Y314V INJILVd

HA9L NI 30V4 40 DNITIAMS

343IN3S

—NOISSINAY NO d3id

3HS "AdO4 IHL H3IAO-TIV
SH3A1SI19 HLIM NIH1d3S

8 ANININO Al ONIMVL 4314V
OINITO V INOYd 3443434
SVM THIO A0 "HAS

3H3INIS—

NOISSINAY NO d31d ® Adog
3HL H3AO TV sd31sIng
109 ‘NIH1d3S ® ANININO
AINO 1Nd SVM 3HS 3d3IHM
OINITTO V INOH4 TdID d710 HAS

uonduosaq HAV aiey

8¢

e

29

e

x4

e

6¢

0e

aby-doH

aleiN
SleiN
SleiN
TN
asInN
slews4 paialsibey
SleiN
JuelsISsy
olewa BuisinN
anisuayaidwon
olewoa pajjoiug
19puan-doOH aipeo-asinN

10)00Q

18UI0

101000

101000

asInN

18Ul

asInN

asinN

alpen

[endsoH
[eaUsD  VIVdINYM eleAlld
Al @11us)
ulelses  OHOHOL UiesH
Al 81ue)
uselsepM  IANISYIN UiesH
Al 813ue)
ulsiseq VINIP UiesH
|esajey
ulsyUoN vdll  [euoibey
Al 81ue)
[eAu8D  VIVdINYM uiesH
[endsoH
welses  OHOHOL areAud
[endsoH
welses  OHOHOL areAud
Aupoeq
uoibay ousip JadAL

1jold
-10J-J0N ®1eAld

oeuao|oId

1joid
-10}-JON d1eAld

Jepisueq

1joid
-10}-JON d1eAld

auinbopap

dland

1joid-104 8yeaud

1joid
-10}-JO0N @1eAld

wapueo)

1j0id-104 8reaud

Hjold
-10}-J0N d1eAld

Aupoed/ions

(penupuog) °g alqeL

14/20

PLOS ONE | DOI:10.1371/journal.pone.0123974  April 23,2015


http://Drugs.com
http://Drugs.com
http://Drugs.com
http://Drugs.com
http://Drugs.com

Rare, Serious, and Comprehensively Described Adverse Drug Reactions

PLOS | o

@

(panunuoD)

4Ng

4Ng

4Ng

4Ng

4Ng

JINOJOUD | 0} BJel
ured jeuiwopqy :woo'sbniq

woosbnig

82inog

*3ANIZIHIL3D

8 NIX3TVHJ3O HOA
a3aLNiLiLsans—vidvolldn
FHIAIS—NIOVXO1404HdIO
V40O OL NOILOVv3d
O1DHITIV—ITVIN/HA8S

SNOILVOITdNOD H3HLO

B SAVA G HOH VINIVNY
HLIM 3dN711V4 TVN3d 31NV
Q3INIVLSNS-NIOINVINIO
HLIM AT3AILYHIdO-1SOd
A3OVNVYIN

SVM ¥ d343AIT3A ATIVNIL
VISdINV103-3dd IH3INIS
HLIM 3TVINTH DINIVNY HA9C

*NOILO3ACNI

40 INIOd 1V ONITIIMS®
NOILVIAVIANI ATIN HLIM
INOXVIH1430 OL NOILOV3Y

SMY3r dNY
VILSVINOOIVNAD AVH Ad43
1vdO NO LIN3ILVd'Hav aiin

(dAN/OLE

/1ZV¥) INIdVHIAIN-HIAIGINOD
40 NOILVILINI LHY H3 14V
MM QILHVLS LVYHL SYMS
HO4 SNOILYHIOTINONITVOS
‘HSVH NIMS HLIM LN3ILVd SSI

NHO4 AMOITOO NI

SVM HOIHM NIVd TYNINOQgyY
JHIATS LOO dAN/OLE
/4d1TvdO NO LN3ILVd HASY

aTIN—(NOISN4NI
OVN340701d Al) HYdVYNAQ
Ol 3NA sNIST30 S33493d
0°'G€ 40 IdNLvd3dINTL

V 1V ONILVIMS A314VIS ®
OHNIN 05/98 OL 09/501 INOYA
a3damo1 3dNss3add aood
S.IN3ILVd FTIVINII/HASO

8¢

e

14

6¢

6€

6¢

uonduoseq HAV atey  9by-dOH

SleiN

SleiN

slewe

alewo

SEN

alewoaH

slewe

19pUSD-dOH

J8yio
Jojo0Q
wJieyd
asInN
passisibey  asinN
J10)00Q
J0)00Q
anisuayaidwon
palaisibey  esinN
aipeod-asinN alpe)d

BT

[enuad

[enuad

leljuad

leljuad

leljuad

uielses

uoibay

[eydsoH
IaNISYIN usIq
|lessjey
VIVdAYY  [euolbey
[endsoH
VIVdAYM ereAud
[endsoH
amying usig
|essjoy
VIVAAVY  [euoleN
|essjoy
VIVdAVYY  [euoleN
[endsoH
0dodoL areAud
Aupoeq
1HISIp fodAL

1j01d-104 drenld
uioexopjoadi

oland
EIIN=TIETS)

alland
suoxeuya)

alignd
zualineyg

dland

oland
uawibay

1HVVH
paseq-dAN

ujoid-104 areaud

Aupoed/ions

(penunuoD) g alqeL

15/20

PLOS ONE | DOI:10.1371/journal.pone.0123974  April 23,2015



http://dx.doi.org/10.1371/journal.pone.0004439
http://Drugs.com

Rare, Serious, and Comprehensively Described Adverse Drug Reactions

PLOS | o

@.

S00) 726€¢1.0°duod [euInolj, /g1 01:1op

‘NVIOINHOIL AOVINHVHJ/LSIOVINHVHA = NHVHJ ‘SNOILOVIH HDNHA ISHIAAQY d391HOS3Ad IHOW HO OML HOH #S XIANIddY MOIHO = «

ANIANAINYT = OL1€ "HIAO4ONIL = 4dL :FNOHANAS NOSNHOM-SNIAILS = Sr'S :FTOZVYXONWIHLOD = NIHLd3S -INIAVHIAIN = dAN -ININOOT4IN = ININOVHIIAN
‘SNONIAVHLNI = Al :INOHANAS AISSIHINSONNANI = SSI ‘AdVHIHL TVHIAOHLIHILNY FAILOY ATHOIH = LHYVH :3T0ZYAINOYLIN = TADV 1

"ZNFHIAVLT = Ad3 "AHVININHOL TYNOILYN HSILIHE = N9 -INIANAOQIZ = 17V ‘AdVHIHL TYHIAOHLIHILNY = LHV ‘NOILOVIH DNHA ISHIAAY = HAV AT

4Ng

4Ng

pauysp
10u Aousnbaiy—adeosap

"4Ng Ul 10N "X8PaWOoIOI|
sIgINay UoswWoy| pue
wnynpy Jauia) ‘sisioeuleyd
walsAs -uiesH

jo A121008 UBDLBWY ‘UeaH
Jamnyy| si8)op Ag pasemod
aseqejeq :woo'sbnig

woo'sbnig

4Nd

4Ng

4Nd

89inog

31vd43IdOn

—Q3AOYdINI LN3TILVYd ANV

11 AddO1S'aNIzvH3adid TvHO
ONDVL H314Y H3IAO-T1V
HSVd AHOLI AHOLVNYVI4NI
NV d3d013A3A FTVINIA/HAYS

EISEVERS)

AdO4 3HL 43N0 TV SIHSVH
109 INOLIGVEGHONIHd 1vdO
ONIMVL NVIN FTVIN/HA8E

HONIN-AZZIA
EN\EENeEINOIELS

SVYM HLOOL NIHM
(IONWVY130VHVd) T0avNYd
Ol @310V3ad IIVIN/HAOL

"INI4 INVYOIL IH ANY dIHA Y
NO LNd SYM'HILV1 SILNNIN
01 DNILYIMS 8 DNIMYHS
a314v1S ‘(TONVLIOVHYd)
JOAYNYd NIAID IIVIN/HA LY

3102vdd3aNo
40 3S0d J3AA0 OL
3NAd SNOILVLIdTvVd 3H3IAIS

aliN‘vasnvN
8 ONIHOLITTADY14'A10 HAEZ

SANVYH N3TI0OMS 109
ANV OddIO NO SVM IN3ILVd

NOILO3rNI
3HL 40 31IS dNNOYV
¥ 30V4 IHL ANNOYYV

ONITIIMS ‘HOLI AQOd 10D
NIOYXO1404ddIO Al NO dTIHO

43

(017

Ge

e

8¢

9

0e

uonduoseq HAV atey  9by-dOH

SEN

slewo

slewe4

slewo

slewe

slewo

slewoaS

slewe

19pUSD-dOH

lsyi0

UiesH [elus|y
paioisibey  @sinN
Joj0Q
Joy00Q

SJIMPIN 8SINN
palaisibey  esinN
asInN psjloiug  asIinN

asInN
pasoisibey  @sinN
Joj0Q

alpeo-ssinN  aipe)

usyinos

ulsiseq

UJIaYUOoN

UlayuoN

[enua)

uIeyINos

[enus)

[enua)

uoibay

vdan

0Od0dO0L

vdil

nino

VIVdNVMI

VMVSVIAN

VIVdNVYMA

OSIHVM

1o1ISIp

Aoeweydq

[eydsoH
usiq

[eliajey
[euoiboy

|esayey
[euoneN

|elajey
[euonEN

J3yio

|essjey
[euoneN

[l 83usd

yiesH

Aupoeq
/adAL

dlland
aujzesadid

algnd
auoyigqieqousayd

dland

1jold
-10J-JO0N @1eAld

Jowejadeled
oland
ajozeadawQ

11J01d-10 8lBALd
s|ozepiuona

aland

dland

Aupoed/ions

(penupuog) °g alqeL

16/20

PLOS ONE | DOI:10.1371/journal.pone.0123974  April 23,2015


http://Drugs.com
http://dx.doi.org/10.1136/bmjopen-2014-005869

@’PLOS | ONE

Rare, Serious, and Comprehensively Described Adverse Drug Reactions

as compared with the public health sector[5], survey ADR descriptions from HCPs in private
settings were three times more likely to be comprehensive. Any future interventions aimed at
raising the ADR reporting rate by HCPs in both private and public health facilities should take
into account both stimulation of, and the quality of, submitted ADR reports.

Healthcare professionals in regions other than in central Uganda had a higher likelihood to
report comprehensive ADR descriptions. This finding might reflect the intensive NPC-led
pharmacovigilance training focused on HCPs in regional referral hospitals when regional phar-
macovigilance centres were first established in Uganda.

Healthcare professionals who were involved in the teaching of medical students were less
likely to provide comprehensive ADR descriptions and yet it is these HCPs who bear the re-
sponsibility of introducing, to the medical students, the basic principles of pharmacovigilance
during the formative years of the students’ medical training. Targeted interventions to improve
the comprehensiveness of ADR reports received from HCPs in teaching hospitals as well as
lower level health facilities are essential to the strengthening of grassroots pharmacovigilance
in Uganda. To stimulate more comprehensive ADR reporting, tables of serious and rare ADRs,
such as those reported in this paper, should be provided both locally and nationally as feedback
to HCPs. These tables group the received ADR reports meaningfully and indicate the rarity of
the described ADR, where available, according to conventional references.

Lifetime encountering of a fatal ADR was not related to comprehensive ADR reporting.
Thus, whereas occurrence of a fatal ADR might stimulate ADR reporting[5], it may not be an
important factor in determining the comprehensiveness of reporting on suspected ADRs. Pro-
fessional cadre, age of HCP, receipt of a previous-month patient ADR complaint, involvement
in medical research, patient load, department, and knowing to whom to report ADRs were not
statistically significantly associated with the reporting of comprehensive ADR descriptions
among the surveyed HCPs.

The comparative advantage of post-marketing pharmacovigilance over randomized control
trials (RCTs) is the ability to detect rare, serious, unanticipated, and/or delayed suspected
ADRs that occur after a new drug product has been licensed for use on the open market. More-
over, RCTs are conducted in fewer subjects and in an experimental environment that may not
adequately reflect the conditions of the “real word” healthcare setting[18, 19]. Spontaneous
and voluntary ADR reporting systems provide an inexpensive post-marketing pharmacovigi-
lance system that can be used to identify and prevent ADRs (e.g. rare and serious ones) and
other drug-related problems.

Severity (grade or intensity) was not reported for half of the serious (incapacitating or life-
threatening) ADRs suggesting that Ugandan HCPs rate seriousness higher than severity or that
they do not take reporting of severity to be as important.

Miscarriage, post-injection paralysis, and child deaths were examples of serious ADRs asso-
ciated with quinine use. Post-injection paralysis has previously been found to be associated
with the bad clinical practice of inappropriate injection of quinine into the sciatic nerve by in-
adequately trained HCPs[20], which necessitated Uganda’s policy change of the quinine injec-
tion site from the gluteus muscle to the thigh[21]. Adult doses of oral and intravenous quinine
can be administered safely in pregnancy[15] but high doses may cause miscarriage[22].

Rare ADRs occur in [1-10] per 10,000 individuals (0.01% to 0.1%) and very rare ADRs
occur in fewer than 1 in 10,000 (< 0.01%) individuals receiving a specified medicine[14]. Two-
thirds (65%, 95% CI: 33/51) of rare suspected ADRs were serious thus underlining the impor-
tance of pharmacovigilance in tracking medication safety since reported rare ADRs are usually
serious (incapacitating or life-threatening)[17]. Stevens-Johnson syndrome (S]S), a rare but se-
rious skin-associated ADR, was the most frequently reported, and it was mostly linked to the
use of the antimicrobials (antibacterials and antiretrovirals), specifically nevirapine and
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cotrimoxazole. Similarly, antimicrobials were the most likely cause of SJS in a multicentre ret-
rospective study conducted in India where nevirapine [9 of 32 cases] and cotrimoxazole [7 of
32 cases] also contributed most to the frequency of observed SJS[23]. The one case of diclofe-
nac-associated haemoptysis described in this survey corroborates the findings of two recently
documented case reports: one in Switzerland[24] and another in Belgium[25]. Rare and poten-
tially fatal suspected ADRs are more likely to be identified after drugs have been licensed for
use on the open market and voluntary ADR reporting by HCPs is a cornerstone of generating
alerting adverse reaction signals[17].

One limitation to this study is that some suspected ADR(s) were described by more than
one HCP(s)[5]. Due to differences in the level of detail provided in the various ADR descrip-
tions, we were unable to establish the full extent of multiply described incidents, a challenge
that may be encountered by any voluntary ADR reporting system but one that can be mitigated
if ADRs are described comprehensively. A second limitation is recall bias owing to the use of
self-report but we mitigated this challenge by restricting the recall period for the ADR descrip-
tion to the previous one month. A third limitation is that neither the reporters nor the lead au-
thor performed ADR causality assessment to confirm causal relationships between the
suspected ADRs and the implicated drugs. Although the rare, serious or unanticipated ADRs
reported in this paper should be interpreted cautiously, the study investigators cross-checked
each suspected ADR against authoritative reference texts using the online British National For-
mulary as the main reference[15]. We also maintain that HCPs need only to suspect and subse-
quently to report suspected adverse reactions to pharmacovigilance (PV) units without the
prior requirement for formal causality assessment. Thus, NPCs should have the skilled person-
nel to be able to perform ADR causality assessment. Moreover, it is in this voluntary system of
ADR reporting that a number of ADRs relating to post-marketed drugs are first identified.

Our study has generated key positive insights into how comprehensive and how alerting are
the suspected ADRs reported by surveyed Ugandan HCPs.

Conclusions

Surveyed Ugandan HCPs who had suspected at least one ADR in the previous month compe-
tently provided comprehensive ADR descriptions: more, indeed, than are received per annum
nationally. Properly analyzed, and with local feed-back, voluntary ADR reports by HCPs could
be an essential alerting tool for identifying rare and serious suspected ADRs in Uganda.
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