
Review Article
Poor-Quality Medicines in Cameroon: A Critical Review

Christelle Ange Waffo Tchounga,1,2,� Pierre-Yves Sacr�e,1 Patient Ciza Hamuli,1,3 Rose Ngono Mballa,2,4

Emmanuel Nnanga Nga,2 Philippe Hubert,1 and Roland Marini Djang’eing’a1
1University of Liege, CIRM, Laboratory of Pharmaceutical Analytical Chemistry, Department of Pharmacy, Li�ege, Belgium; 2University of Yaound�e

I, Faculty of Medicine and Biomedical Sciences, Yaound�e, Cameroon; 3University of Kinshasa, Faculty of Pharmaceutical Sciences, Lemba,
Kinshasa, Democratic Republic of the Congo; 4Laboratoire National de Contrôle des M�edicaments et Expertise, Yaound�e, Cameroon

Abstract. Poor-quality medicines are the cause of many public health and socioeconomic problems. We conducted
a review to acquire an overview of the situation concerning such medicines in Cameroon. Different searches were per-
formed on databases from several websites of the WHO, the Ministry of Public Health of Cameroon, the Anti-Counterfeit
Medicine Research Institute, the Global Pharma Health Fund, and the Infectious Disease Data Observatory. We identified
92 publications comprised of 19 peer-reviewed studies and 73 alerts. Based on studies completed, 1,664 samples were
analyzed, and the prevalence of substandard and falsified (SF) medicines could be estimated for 1,440 samples. A total
of 67.5% of these samples were collected from the informal sector, 20.9% from the formal sector, and 11.6% from both
sectors. We found a prevalence of SF medicines across the peer-reviewed studies of 26.9%, whereas most of the SF
medicines belonged to the anti-infective class. The problem of SF medicines is not studied sufficiently in Cameroon;
therefore, efforts should be made to conduct adequate studies in terms of representativity and methodology.

INTRODUCTION

Recently, there has been a resurgence of publications on
substandard and falsified (SF) medicines. Of 1,172 relevant
publications in the previous half century, 69% were pub-
lished in the past decade.1–4 The negative consequences
resulting from SF medicines include public health and socio-
economic impacts.5,6 The WHO estimates that 10% of medi-
cines in circulation in low- and middle-income countries are
either substandard or falsified,6,7 and this percentage is likely
to fluctuate according to the regions of the world.3 However,
this estimate remains global, because it is based on compila-
tions of studies worldwide.2,8 There are few reliable data that
determine accurately the prevalence of SF medicines, result-
ing from the scarcity of well-designed studies that have been
identified as having good methodological quality and a repre-
sentative sampling strategy.2,4,9–12 Among the most recent
WHO alerts, one can mention the falsified chloroquine, which
has been reported, unfortunately, in the context of the coro-
navirus disease 2019 pandemic that has claimed more than
1,000,000 victims worldwide.13,14 In Cameroon, the supply of
medicines is normally regulated through the approved struc-
tures of the official sector, which covers the public and private
sub-sectors.15 Despite this, one deplores the presence of SF
medicines with an increasingly flourishing illegal sector.16

Medicine quality studies (MQSs) are also a means of fighting
against SF medicines. Together with alerts, they constitute a
kind of “sensor” to measure the extent of the situation, to
determine prevalence, and to develop measures for more effi-
cient control. Several systematic reviews have been con-
ducted on SF medicines around the world.3,5,12,17–21

However—to our knowledge and to date—none has con-
cerned Cameroon, where there is a need to have an over-
view of the situation in this country to define fully and, as
much as possible reorient the areas of control. This is why

we undertook this narrative review, with the objectives of
determining the scope of MQSs carried out and the alerts
issued on the quality of medicines, of understanding the
means implemented to assess their methodological quality,
and of determining the resulting prevalence.

MATERIALS AND METHODS

Literature search. We searched for publications from April
1, 2020 to June 16, 2020 using the keywords “falsified,” “poor
quality,” “counterfeit,” “degraded,” and “quality” (in English and
in French) in databases such as Scopus, PubMed, Google,
and Google Scholar. We always used both terms “medicines”
and “drugs,” and added “Cameroon” each time. In addition,
we extended our research to the journal Health Sciences and
Disease, which is a publication of the Faculty of Medicine and
Biomedical Sciences of the University of Yaound�e in Camer-
oon,22 and Infectious Diseases Data Observatory (IDDO).23

The alerts were searched on the Web sites of the Ministry
of Public Health of Cameroon (MPHC); the Direction de la
Pharmacie du M�edicaments et des Laboratoires (DPML) of
Cameroon; the Institute of Research against Counterfeit
Medicines (IRACM); Global Pharma Health Fund (GPHF-
Minilab); the WHO (rapid alert); and the IDDO.

Inclusion criteria. The following criteria were included:
published articles, case reports, and abstracts covering
studies related to quality of human medicines in Cameroon;
and alerts related to the detection and seizure of poor-
quality human medicines in Cameroon.

Data collection. The collected data were processed in
Microsoft Excel 2016 (Microsoft Corp., Redmond, WA). The
medicines declared as falsified, substandard, not complying
with the evaluated parameters, or out of specification were
classified as SF medicines.

Methodological assessment. We used a 12-point check-
list adapted from Almuzaini et al.10 to assess the methodolog-
ical quality of the studies. Each criterion was assigned a score
of 1, and a score of 0.5 when the criterion was half met.

Definition of SF medicines. We considered SF medi-
cines to be the noncompliant medicines in the reports for the
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different tests performed. We then used the reports’ defini-
tions and sometimes reinterpreted them according to cur-
rent WHO terminology (see Supplemental Materials).

RESULTS AND DISCUSSION

Distribution of publications by category and by year.
More than 92 publications were identified for the years 1995
to 2020 representatively. The following categories were
assigned (Figure 1): IRACM notifications (33.7%), GPHF-
Minilab alerts (23.9%), studies (20.6%), WHO alerts (9.8%),
MPHC alerts (7.6%), and case reports (4.4%). An increase in
SF medicines was noted for these years. The small propor-
tion of alerts issued by the MPHC is explained by the recent
digitization of data on SF medicines in Cameroon.
Nineteen studies were recorded (Table 1), leading to an

average of less than one study per year. However, there has
been an increase in the frequency of studies since 2004,
which is explained by the availability of low-cost methods,
such as GPHF-Minilab system used in quality control struc-
tures, official and faith-based health facilities as well.

Distribution of studies by therapeutic class and sample
size. Two studies involved antiretrovirals,24,25 four were on
antimalarials,26–29 two focused on anti-inflammatories and
analgesics,30,31 three reported on antibiotics,32–34 and three
described anthelmintics35–37 (Figure 2). The remaining stud-
ies included multiple therapeutic categories combining the
following therapeutic classes: antimalarials, antibiotics, anal-
gesics, anthelmintics, antidiabetics, glucocorticoids, diu-
retics, estrogen analogs, medicines for the cardiovascular
system, bronchodilators, antianemics, spasmolytics, and
antacids.32,33,38–42

The majority of the studies (63.2%) had sample sizes less
than 50, which is much less than those of the WHO, for
which about 85% of the studies had sample sizes greater
than 500.6 This can be explained by the fact that none of
these studies has sample size calculated in advance. The
median in our study (37) is more than the one described by
Tabernaro et al (10).43

Distribution of samples according to sampling sector
and sampling area. We subdivided the field of medicine
distribution into three main levels according to the WHO: lev-
els I and II for the formal sector (FS), and level III for the infor-
mal sector (IS).26 In Cameroonian context, the IS means the
sale of medicines outside the authorized distribution system.
For most studies (52.6%), sample collections were con-

ducted in both the FS and the IS (Supplemental Table S1). The
proportion of FS studies was 21.1% and that of IS studies
was 26.3%. The largest proportion of analyzed samples came
from the IS (58.4%), whereas very few came from the FS
(18.1%). The remaining proportion (23.5%) of the samples
stemmed from studies that included both sectors and for
which a distinction could not be made. This choice can be
explained by the fact that 53.6% of the Cameroonian popula-
tion buys their first-line medicines in the IS.44 All regions of
Cameroon have been covered by MQSs, but not with the
same frequency. For four of the studies that covered several
regions, it was not possible to acquire details of the number of
samples collected per locality. The least-studied regions are in
red in Figure 3, with only one study each. One study25 men-
tioned the difficulties of geographic access as a limitation to
the extent of the study to other regions. This reveals that the
sampling strategies adopted in different studies do not take
into account the representativity of the Cameroonian territory.

Prevalence of SF medicines. Because for two studies it
was not possible to determine precisely the proportion of SF
medicines, only 17 studies (1,440 samples) were considered
for the SF medicine prevalence estimation, and we noticed a
heterogeneity of prevalence within a range from 0.0%
to 89.7%.
The overall SF medicine prevalence was 26.9% (Table 2),

which within the 18% to 48% interval obtained by Almuzaini
et al10 for low- and middle-income countries (to which Cam-
eroon belongs), but is more than that found by Ozawa
et al.,19 who obtained 18.7% for the African region.
When considered by therapeutic class, the greatest SF med-

icine prevalence was found for antiparasitics (34.4%). Of the
585 antiparasitics, 79.5% were antimalarials. The prevalence
of antiparasitics that we found in our study is close to that

FIGURE 1. Distribution of publications according to the type and year. GPHF, Global Pharma Health Fund; OMS, Organisation Mondiale de
la Sant�e (World Health Organization in french); IRACM 5 The Institute of Research against Counterfeit Medicines. This figure appears in
color at www.ajtmh.org.
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found by Tabernero et al.43 (30.1% of poor-quality antima-
larials), but more than that found by the WHO6 (11.8%). For
the anti-inflammatories and analgesics, SF medicine

prevalence (34.3%) is close to that found by the WHO
(33.6%), which included analgesics in a class called “other
single categories.”6 For antibiotics, SF medicine prevalence

FIGURE 2. Distribution of studies according to therapeutic classes. ARVs5 antiretrovirals. This figure appears in color at www.ajtmh.org.

FIGURE 3. Geographic coverage of studies in Cameroon. This figure appears in color at www.ajtmh.org.
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(20.4%) was greater than that found by some systematic
reviews (12.8%45 and 12.4%19) and by the WHO (7.2%).6 The
SF medicine prevalence for samples of the multiple-categories
class was 19.0%, which is much more than that obtained by
the WHO (7.2%).6 The lowest SF medicine prevalence was
seen in antiretrovirals (13.0%); however, in only two small
studies with small sample sizes.24,25 This prevalence is greater
than that obtained by the WHO (4.2%),6 but additional studies
are needed to be more accurate. For antituberculosis drugs,
no data were found for Cameroon. However, the WHO
obtained a global prevalence of 6.7% in 2017.6

To identify the geographic sampling area accurately (Sup-
plemental Figure S1), we determined SF medicine preva-
lence whenever possible, and noticed a high proportion of
SF medicines in Yaound�e (40.5%) and in Douala (75.8%),
Cameroon, the political and economic capitals, respectively.
Such high values may be the result of the high density of
economic activity in these cities. For three studies, there
was no precision with regard to sampling locations. Accord-
ing to sampling sector (Figure 4), 47.1% of the studies
covered both the FS and the IS; however, there was no indi-
cation of SF medicine prevalence by sampling sector. There-
fore, we calculated the prevalence for the two sectors and
found it to be 55.7%, whereas for the IS and the FS it was
26.5% and 11.5%, respectively. Because most of the sam-
ples considered for prevalence analysis came from the IS,
we can assume that, in Cameroon, medicines from that sec-
tor have the greatest proportion of SF medicines.

Analytical techniques. As documented in Supplemental
Table S2, most of the classical pharmaceutical analytical tech-
niques were used for identification and assay purposes. Thin
layer chromatography (TLC) was the most used technique
(57.9% of the studies), the percentage of which is more than

that reported by the WHO (41.5% for most samples).6 Fifty
percent of these studies used also the GPHF-Minilab. This
observation was also reported by Koczwara and Dressman,12

who noticed that 90% of the studies used both TLC and
GPHF-Minilab. In fact, the latter has the advantage of allowing
visual inspection, identification, semiquantitative assay, and
disintegration tests.46 TLC was followed by high-performance
liquid chromatography in 42.1% of the studies, a finding simi-
lar to that reported by the WHO (41.1% of the samples).6 A
total of 36.8% of the studies used ultraviolet–visible spectro-
photometry compared with the 5.3% found by the WHO.6

Colorimetry was also used in 21.1% of studies, followed by
titration (15.8%), atomic absorption spectrometry (5.3%), and
more intensive techniques (5.3%).
It was not possible to estimate the number of samples

analyzed for each technique used because, for some stud-
ies, when more than one technique was used, the number of
samples allocated to each technique was not specified.39

None of the studies we reviewed used vibrational spectro-
scopic techniques, despite encouraging results obtained
with this technology.47,48

Pharmacopeias used and galenical forms studied.
More than half studies mentioned the United States Pharma-
copeia; about one third, the European Pharmacopoeia and
the International Pharmacopoeia; whereas the British Phar-
macopoeia and the Indian Pharmacopoeia were used in less
than 10% of studies.
Other studies used the GPHF-Minilab manual (26.3%), in-

house methods (15.8%), manufacturer’s methods (10.5%),
and consensus acceptance limits (5.3%). One study did
not mention any references,41 which is similar to the situa-
tion reported by Tabernero et al.43 and Tschida et al.45 The
availability of pharmacopeias can be the main reason for
this situation, which therefore can increase the risk of
incorrect decision making resulting from inappropriate
analytical methods.
Most of the galenical forms studied were oral solid forms

(tablets and capsules) because of their ability to be easily
adulterated, as mentioned by some authors.39 One study
was limited to oral liquid forms and another to powders for
injection. The reasons for these restrictions could be the lack
of equipment and facilities for liquid formulations.25

Methodological quality of studies. None of the 19 stud-
ies satisfied the 12-point checklist criteria10 and only 10
studies had scores between 6.0 and 7.5 (Supplemental Fig-
ure S2). It should be noted that only one study reported
using the guidelines for MQSs published in 2009.9

Only 36.8% of studies gave a definition of what they con-
sidered to be SF medicines (noncompliant, counterfeit, sub-
standard and falsified, out of specification, abnormalities),
and only 10.5% took into account the current WHO defini-
tion. In 89.5% of studies, the definition was reinterpreted. As
noted by Tabernero et al.,43 the lack of a definition and
coherence about the status of medicines may have the
drawback of non-comparability of studies.
None of these studies expressed results in terms of propor-

tion of outlets dispensing SF medicines. All of them expressed
the results in terms of the proportion of poor-quality, out-of-
specification, or counterfeit medicines. Newton et al.9 sug-
gested that the expression of prevalence should be done for
both the proportion of SF medicines and the outlets dispensing
these SF products.9

TABLE 2
Samples considered for prevalence calculations

Sample
Acceptable
quality (n)

Poor
quality (n) Total (n) Prevalence (%)

Antiparasitics including
antimalarials

384 201 585 34.4

Anti-inflammatories
and analgesics

92 48 140 34.3

Antibiotics 351 90 441 20.4
Multiple categories 166 39 205 19.0
Antiretrovirals 60 9 69 13.0
Total 1,053 387 1,440 26.9

FIGURE 4. Distribution of analyzed samples according to quality and
sampling sector. FS 5 formal sector; IS 5 informal sector. This figure
appears in color at www.ajtmh.org.
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Sampling strategy and ethical aspects. Only 47.4% of
the studies indicated the use of random sampling. However,
only four of them had a sample size greater than 50. Random-
ized sampling has the benefit of providing a sufficient sample
size9 and creates a basis for determining the risks of SF medi-
cines in a population.12 In a systematic review of poor-quality
antibiotics, 80% of the studies did not mention the random
nature of the sampling45; therefore, the SF medicine preva-
lence of 26.9% that we derived might not reflect reality.
Two studies used the mystery client approach, one study

indicated an overt approach, and two studies used both
approaches. For the remaining 13 studies, we did find any
details concerning the sampling strategy. The mystery client
approach is recommended, especially when it enhances the
probability of obtaining samples that are sold in reality.9,49

Only 21.1% of the studies stated they obtained ethical
clearance versus 78.9%. Although the need for ethical clear-
ance in medicine sampling is not widely debated, Newton
et al.9 suggest that if the issue is of concern, the study
should be discussed with the appropriate ethics committee
and affected populations.

Causes of noncompliance. Most of the reports of non-
compliance were related to anti-infective medicines, which
also constituted the largest proportion of the medicines stud-
ied. These irregularities have serious consequences for patient
health because anti-infectives are among the lifesaving drugs.
Active pharmaceutical ingredient (API) content was the

most common reason for noncompliance in 63.2% of the
studies, including over- and under-dosages.26,31–33,35–42

Noncompliant antimalarials and antiparasitics had an API of
80%, and overdosages ranging from 136% to 174%. For
antibiotics, these percentages were between 0% and 80%.
Concerning analgesics and anti-inflammatories, these per-
centages were less than 90% and more than 126% (over-
dosage); for the multiple-category class, these percentages
were between 0% and 84%.
We also identified problems with content uniformity in

10.5% of the studies40,42 and mass uniformity in 26.3% of
the studies.26,27,33,36,40 The lack of API was found in 31.6%
of the studies27,28,32,38,39,42; the API substitution was noted
in 21.1% of the studies.28,38,39,42

The visual inspection test was the second reason for non-
compliance (52.6% of the studies).24–27,31,33,36,38,40,42 Visual
inspection can be a reasonable predictor of chemical non-
compliance, whereas a physically noncompliant appearance
does not necessarily correlate with a poor physicochemical
quality of medicine. In addition, visual inspection is simple
and suitable for field studies, in particular when people are
being trained.50

Some pharmaco-technical problems were listed: disinte-
gration in 36.8% of the studies,26,30,33,36,38,40,42 dissolution
in 21.1% of the studies,26,29,38,42 tablet hardness in 31.6%
of the studies,27,30,31,33,36,40 and friability in 36.8% of the
studies.27,31,33,35–37,40 In addition, pH noncompliance was a
cause of failure in one study (5.3%).32

Case reports. As indicated in Table 3, case reports con-
cerned falsified medicines (9 samples)—exclusively, antima-
larials.51–54 Only one of these falsified samples contained the
correct API at the correct dosage. For the remaining sam-
ples, there was either API substitution or API under-dosage.

WHO, GPHF-Minilab, and MPHC alerts. We identified a
total of nine WHO alerts issued in Cameroon (Table 4),
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concerning falsified medicines from 2013 to 2020,14,23 pri-
marily antimalarials (66.7% of cases). The most frequent rea-
son for noncompliance was the lack of an API.
Twenty-two GPHF-Minilab alerts are listed on its Web site

and Facebook page,55 and IDDO’s Web site23 (Table 5). For
21 of these alerts, the medicines were analyzed using the
GPHF-Minilab system.
The most frequent reason for noncompliance of falsified

medicines was, again, the lack of API. Problems of API sub-
stitution, API under-dosing, dissolution, hardness, and disin-
tegration of the solid dosage form were also reported.
On the DPML56 and MPHC57 Web sites, seven alerts and

circular letters concerning eight falsified medicines (Table 6)
were noted, which is much less than that observed in Peru
from 1997 to 2004, with 354 identified alerts.58 This could be
explained by the fact that DPML data was not digitized until
2018.
We found one case of API substitution. It was a substitu-

tion of the combination artemether–lumefantrine (CoartemVR )
with ciprofloxacin and sildenafil. We also found four cases of
API absence, one of falsification related to the brand name,
and one without information.56,57

IRACM notifications. There were 31 notifications about
SF medicines in Cameroon on the IRACM Web site59 from
April 2012 to June 2020. They concerned operations of sei-
zure and destruction of medicines from the IS, carried out
jointly by the territorial authorities, Cameroonian customs,
the National Order of Pharmacists, and economic operators
in Cameroon. It should be noted that these seizures were
made in all regions of Cameroon except the far northern
region, which may be related to the difficulty in accessing
this region. The geographic areas with greatest number of
seizures were in center, Adamawa, and southern regions.

CONCLUSION

This review highlighted the SF medicines in Cameroon.
According to the 19 studies reported since 1995, we esti-
mated an SF medicine prevalence of 26.9%. The majority of
the medicines collected and analyzed was from the anti-
infective therapeutic class (78.1%), and most of the samples
were from the IS (58.4%). In addition to these studies, we
discovered alerts from the WHO, MPHC, and GPHF-Minilab;
and incidents from IRACM. The IDDO was also used as an
interesting tool that facilitates the easy retrieval of medicine
quality data across geographic localization and time.23 It is
important to recognize the efforts made to detect SF medi-
cines, and to inform health professionals and the public,
even if the studies are not representative of the entire coun-
try or of the therapeutic classes currently available.
Also, we observed different approaches in methodological

quality of design and reporting of studies that may include
biases in the results obtained. The determination of the
prevalence of SF medicines can be consolidated by support-
ing drug regulatory authorities in their efforts to carry out
more frequent missions of inspection and sampling of sus-
pect medicines for analysis while taking into account the
opportunity of the Cameroon National Medicines’ Quality
Control Laboratory (LANACOME: Laboratoire National de
Contrôle des M�edicaments et Expertise). More studies
should be initiated that pay special attention to areas not
regularly covered by MQSs.
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Thus, great care should be taken to conduct studies of
better methodological quality that are representative of the
coverage of the pharmaceutical system in each geographic
area studied, while following the guidelines for reporting field
studies. We also recommend standardizing the methodology
for issuing alerts to ensure better data compilation.
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