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ABSTRACT

Keywords

Objective. To assess all the incidents of substandard, falsified and unregistered medicines in 2017 and 2018
in Latin America, determining the types of products affected, stages of the supply chain in which incidents
were detected, quality deviations identified in tested samples, and regulatory measures taken by authorities.
Methods. A comprehensive search of the websites of the Latin American national regulatory authorities was
conducted, identifying all eligible incidents during 2017-2018. Standardized values were collected from each
incident for pre-determined variables: country, year, type of incident, therapeutic group, supply chain, regula-
tory measures and laboratory data.

Results. A total of 596 incidents in 13 countries were included (236 substandard, 239 falsified, 116 unregis-
tered and 5 stolen). The therapeutic categories with the highest incidents were: anti-infectives, medicines for
pain/palliative care, hormones/contraceptives, medicines for the respiratory tract, and medicines for mental/
behavioural disorders. The most common places where incidents were detected were commercial establish-
ments, pharmacies, health services and manufacturers. The most recurrent quality deviations were failure in
parameters (appearance or physicochemical), incorrect labelling, different quantity of active pharmaceutical
ingredient, presence of unknown particles, and microbiological contamination. The most frequent regulatory
measures identified were alerts, withdrawals, seizures, and prohibition of marketing/distribution/use.
Conclusions. In Latin America, substandard, falsified and unregistered medicines persist as a highly preva-
lent problem. An advanced degree of regulatory development in countries is associated with higher incident
detection/reporting rates and a more comprehensive set of measures. The pharmaceutical supply chain is
more vulnerable in its final node. Quality deviations identified in tested samples pose serious risks to public
health.

Counterfeit drugs; substandard medicines; quality control; pharmaceutical preparations; pharmaceutical
trade; Latin America.

Substandard, falsified (SF) and unregistered medical prod-
ucts pose a significant threat to public health by undermining
the ability to prevent, treat, cure and palliate diseases (1). Such
medical products also expose patients worldwide to the harm-
ful effects of undeclared/unauthorized substances, excipients
and contaminants. In addition to these deleterious direct public
health effects, SF and unregistered medical products may also
deteriorate patients’ confidence in supply systems and highly
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strategic interventions such as vaccination campaigns, con-
tribute to antimicrobial resistance (2) and have a substantial
negative socioeconomic impact in society (3, 4).

Over the last decade, the Pan American Network for Drug
Regulatory Harmonization (PANDRH), an initiative of all the
National Regulatory Authorities (NRA) of medicines in the
Region of the Americas, has actively encouraged its member
countries to issue public alerts and warnings when SF incidents
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are detected (5, 6); and to report them to the World Health Orga-
nization (WHO) Global Surveillance and Monitoring System
(GSMS). This system collects incidents from all countries in the
world and further supports case investigations and manage-
ment. The alerts typically provide information on the incidents,
what types of medicines are most commonly falsified (i.e.,
which groups of patients are involved and the level of risk),
and at which point of the supply chain they are detected (7, 8).
Nevertheless, since the reporting mechanism is relatively recent
and NRAs must prioritize reporting, usually only high-impact
or critical incidents are communicated and, in practice, not all
detected cases are sent to the global database.

There is a paucity of research and evidence in this area
and no more than a handful of comprehensive multi-coun-
try efforts and studies (1, 9-15) have described the prevalence
of SF and unregistered medicines in specific contexts (e.g.,
lower-middle-income countries or focusing on a specific type
of medicines), making it evident that poor-quality pharma-
ceuticals are a substantially understudied problem (16). Many
studies and reports, however, note that a better understanding
of the public health impact of these products and the magnitude
of the problem is a key element when advocating governments
to invest in strengthening their medicines regulatory capacities
9,16, 17).

The regulatory capacity in the Americas widely var-
ies and NRAs have different degrees of development and
enforcement capacities. Some of the reasons include lack of
harmonized procedures, definitions and training; shortage of
human resources and appropriate competencies to address
regulatory challenges; and lack of infrastructure/information
systems (8, 18).

The present work assesses all the incidents of SF and unreg-
istered medicines published by Latin American NRAs between
2017 and 2018. Additionally, it determines the types of products
that were most frequently affected in the Region, the different
stages of the supply chain in which they were most commonly
detected, the most frequent types of quality deviations identi-
fied in tested samples, and the main regulatory measures taken
by NRAs when addressing these incidents.

METHODS
Data search

A comprehensive search of the websites of the NRAs of med-
icines was conducted in each of the 19 Spanish or Portuguese
speaking countries in Latin America, compiling all the public
alerts, warnings or advisories issued from January 1 2017 to
December 31 2018 regarding incidents of SF, unregistered or
stolen medicines. All websites were explored to identify the
sections where this information was published, and all records
were screened manually for inclusion and exclusion criteria.

Inclusion criteria

¢ Incidents where information provided at least minimum
data that allows: a) classifying the product as a medicine, b)
identifying the specific name of the product and active phar-
maceutical ingredient (API), ¢) identifying or determining if
the product was SF, unregistered or stolen, and d) classifying
the product by a therapeutic group.
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* Incidents identified —either through active or passive
surveillance— within the national territory of the country
that issued the alert/warning/advisory.

* Incidents identified through information received from an
international organization or another country, affecting a
product proven to be present in the market of the country
issuing the alert/warning/advisory.

Details on handling of individual categories and specific prod-
ucts can be obtained from the author upon request.

Exclusion criteria

* Incidents involving products that either were or were
advertised as natural, herbal, phytotherapeutics, dietary
supplements, food, cosmetics, hygiene products, sanitizing
agents or household cleaning products.

e All alerts/warnings/advisories replicated from (or issued
based on) information received from international organiza-
tions or other countries, without evidence suggesting that
the product was present in the national territory.

* Ambiguous statements alerting, recalling or withdrawing
the product without explicitly mentioning that it was SF,
unregistered or stolen.

® Products that advertised to have therapeutic effects (e.g., to
gain strength) but were not medicines.

® Products that only declared to contain herbal ingredients,
even if they later proved to contain an API.

e Incidents regarding medical supplies (e.g., bulk raw
materials).

e All incidents where websites, links or related documents
were corrupted, damaged or not available to extract infor-
mation on the case.

e All alerts and information regarding the global issue of sub-
standard valsartan and other medicines contaminated with
nitrosamines (in order not to mask the trends identified).

Data collection

A data collection format was developed in Microsoft® Excel,
and the following variables from all eligible incidents were
extracted, when available:

e “Country” and “Year” where incident occurred.

¢ Name of the “Product” involved.

e “Type of incident” according to the WHO definitions for
“substandard”, “falsified” or “unregistered” medical prod-
ucts (1). Additionally, the category “stolen” was added, since
products that leave the legal supply chain may re-enter itata
later stage as falsified or substandard versions.

e “Therapeutic group”.

¢ Point of the “Supply Chain” where it was detected.

e “Laboratory data” on quality deviations identified in the
samples.

e “Regulatory measures” taken by the NRA.

Data analysis
Since terminology among countries is not harmonized, the

description of the incident permitted to classify it as “sub-
standard”, “falsified”, “unregistered” or “stolen”. The unit of
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analysis considered for the present work was the “incident”,
which was defined as a case of a single SF, unregistered or
stolen medicine that was published in any sort of public com-
munication by the NRA on its website, either alone or together
with other products.

The variable “Therapeutic group” was the main indication
of the product according to the categories adopted by the 21
WHO Expert Committee on the Selection and Use of Essen-
tial Medicines (19). Two additional categories were added:
“Homeopathic” and “Other”.

Furthermore, the variable “Supply chain” included the follow-
ing options: manufacturer, wholesaler, distributor, pharmacy,
health service (i.e., hospital, clinic, etc.), patient, store/drug-
store/market, offer through internet, other, and not available.

The variable “Laboratory data” collected information on the
type of quality deviations that were identified whenever labo-
ratory analyses were done to samples (e.g., incorrect labelling,
microbiological contamination, or failure in the physicochemi-
cal/appearance parameters, among others).

The variable “Regulatory measures” included the decisions
that the NRAs took after identifying the incidents (e.g., issue of
public alerts, prohibition of marketing/distribution/use, seizure
of affected products, destruction of samples, among others).

RESULTS

A total of 23 sections of 15 websites from the NRAs of med-
icines of 15 Latin American countries were systematically
searched for alerts, warnings, communications or advisories
and met the inclusion criteria. At the moment when searches
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were conducted (16 June, 2019), the NRAs of the Dominican
Republic, Nicaragua, Paraguay and Uruguay did not have a
website where incidents of SF and unregistered products were
published. Table 1 presents the classification of such events,
by country. Data is presented in terms of whether or not the
incidents were related to a country where there is an NRA of
Regional Reference (NRAr). As defined by the Pan American
Health Organization/World Health Organization, a NRAr is
one that has been assessed and has obtained the highest level
of achievement of a series of critical indicators that reflect the
WHO's recommendations for regulatory bodies (20).

Based on eligibility (inclusion) criteria, a total of 596 inci-
dents in 13 countries were included in this study. Cuba and
Guatemala had no incidents meeting the inclusion criteria. A
total of 236 incidents were related to substandard products,
239 to falsified ones, 116 to unregistered ones and 5 to stolen
ones. Countries with the highest numbers of reports were Peru
(30.8%; N=184), Brazil (28.5%; N=170), Chile (9.8%; N=59) and
Colombia (9.8%; N=59). Only 5 incidents (0.8%) of stolen med-
icines were registered in the Region. Among countries that do
not have a NRAr, Peru had a high number of incidents regard-
ing falsified products (N=171), which considerably differs from
other countries in the same category, which had a range from 0
to 19 cases in total.

Figure 1 presents the total eligible incidents, by therapeutic
group. The therapeutic categories with the highest incidents
were: anti-infective medicines (16.7%; N=100), medicines for
pain and palliative care (14.2%; N=85), hormones, other endo-
crine medicines and contraceptives (9.5%; N=57), medicines
acting on the respiratory tract (6.0%; N=36), medicines for

TABLE 1. Total eligible incidents of substandard, falsified, unregistered and stolen medicines in Latin America (2017-2018), by

country

Substandard

Falsified Stolen Total

Unregistered/ Unauthorized

Regulatory Authorities of regional reference Argentina 22 15 1 0 38
Brazil 110 9 50 1 170
Chile 53 4 1 1 59
Colombia 28 3 28 0 59
Cuba 0 0 0 0 0
Mexico 1 7 9 0 17
Sub-total 214 38 89 2 343

Other Regulatory Authorities Bolivia 0 3 0 0 3
Costa Rica 0 2 9 2 13
Ecuador* 4 4 8 0 16
El Salvador 0 2 2 1 5
Guatemala 0 0 0 0 0
Honduras 0 0 1 0 1
Panama 5 0 0 0 5
Peru 12 17 1 0 184
Venezuela 1 19 6 0 26
Sub-total 22 201 21 3 253
Total 236 239 116 5 596

Notes: Table prepared by the author from data published in the following NRA websites. Argentina: https://www. gob.ar/anmat/alertas/medi )s; http://www.anmat.gov.ar/alertas_medicamentos.asp; https://www.argentina.

gob.ar/anmat/alertas/productosmedicos; http://www.anmat.gov.ar/alertas_productos_medicos.asp; Bolivia; http://agemed.minsalud.gob.bo/vigilancia/alert-ilici.htm (site not available anymore, due to an update to a new domain); Brazil:

http://portal.anvisa.gov.br/produtos-irregulares#/; Chile: http://www.ispch.cl/category/categorias-cc

)/alertas-sanitarias/retiro-de-medi

)s; http://www.ispch.cl/buttons/docs/Listado%20de%20productos%20con%20

resol%20prohibicion%20us0%20y%20distribucion%20para%20web.xIsx; Colombia: https://app.invima.gov.co/alertas/medicamentos-productos-biologicos; Costa Rica: https://www.ministeriodesalud.go.cr/index.php/alertas/alerta-
por-productos-en-el-mercado; Cuba: https://www.cecmed.cu/vigilancia/alertas; https://www.cecmed.cu/vigilancia/notas-informativas; Ecuador: https://www.controlsanitario.gob.ec/category/notialertas/alertas-arcsa-medicamentos/; El
Salvador: https://www.medicamentos.gob.sv/index.php/es/servicios-m/ciudadanos/alertas-dnm/alertas-sanitarias; https://www.medicamentos.gob.sv/index.php/es/servicios-m/ciudadanos/alertas-dnm/alertas-sanitarias-internacionales;
https://www.medicamentos.gob.sv/index.php/es/servicios-m/ciudadanos/alertas-dnm/alertas-nacionales-historial; Guatemala: https://medicamentos.mspas.gob.gt/index.php/alertas/comunicado-a-medicos-prescriptores; Honduras: http://

www.arsa.gob.hn/index.php?page=alertas; Mexico: https://www.gob.mx/cofepris/docun

lertas-sanitarias-de-medi

)s; https://www.gob.mx/cofepris/documentos/alertas-sanitarias-de-otros-productos-y-servicios; Panama:

http://www.minsa.gob.pa/informacion-salud/alertas-y-comunicados?title=&field_decree_date_value%5Bvalue%5D%5Byear%5D=; Peru: www.digemid.minsa.gob.pe/main.asp?Seccion=371; Venezuela: http://www.inhrr.gob.ve/alertas_
ce.php. Data includes incidents reported between January 2017 and December 2018. For full inclusion criteria, please refer to Methods section. At the moment when searches were conducted (16 June, 2019), the NRAs of the Dominican
Republic, Nicaragua, Paraguay and Uruguay did not have a website where incidents of SF and unregistered products were published. *Data from Ecuador is only available for 2018.
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FIGURE 1. Total eligible incidents of substandard, falsified, unregistered and stolen medicines in Latin America (2017 — 2018), by

therapeutic group
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Notes: Figure prepared by the author from data published in the NRA websites detailed in Table 1. Data includes incidents reported between January 2017 and December 2018. Total number of incidents = 596. For

full information on group classification please refer to Methods section.

mental and behavioural disorders” (6.0%; N=36), and gastro-
intestinal medicines (6.0%; N=36). Noticeably, the cases in the
first three categories accounted for 40.6% of all 596 incidents
compiled. Among all top categories, the majority of cases were
either substandard or falsified; with the exception of “hor-
mones, other endocrine medicines and contraceptives”, in
which the incidents of unregistered products accounted for half
(49.1%; N=28) of the total.

There was a tendency to not report data on the different
stages of the supply chain where incidents were detected. Of
all 596 incidents eligible for the analysis, 54.8% (N=327) did not
have any information on this regard. Among incidents that did
report this variable, Figure 2 shows the corresponding propor-
tions for each stage of the supply chain, as well as the absolute

Rev Panam Salud Publica 44, 2

number of detections per country (an incident may have been
detected at more than one stage).

The most common places where incidents were detected
(46.0%; N=156) were shops/drugstores/markets, largely due to
incidents of falsified products in Peru that accounted for 98.7%
(N=154) of cases in this individual category and that were sold
in this type of facilities. Besides, pharmacies (retailers) and
health services, such as hospitals or clinics, as well as manu-
facturers, were also identified as common places where SF and
unregistered products were present in countries.

In terms of the variable “laboratory data” (that examines the
quality deviations that were identified in the samples tested)
Table 2 describes the findings on available data by the ten top
therapeutic groups affected and the type of incident. Of all 596
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FIGURE 2. Stages of the supply chain where incidents of substandard, falsified, unregistered or stolen products were detected in
Latin America (2017-2018), including individual detections by country
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Notes: Figure prepared by the author from data published in the NRA websites detailed in Table 1. Data includes incidents reported between January 2017 and December 2018. Total number of detections = 339.
Individual incidents may have been detected at more than one stage of the supply chain. Percentages are calculated based on the total number of detections at different stages of the supply chain. Cases where
this information was not reported were not taken into consideration for this section of the analysis. At the moment when searches were conducted (16 June, 2019), the NRAs of the Dominican Republic, Nicaragua,
Paraguay and Uruguay did not have a website where incidents of SF and unregistered products were published.

eligible incidents, only 40.1% (N=239) reported details on the
type of quality deviations that products presented. Percentages
were calculated based on the total number of quality deviations
identified. Cases where information on this variable was not
reported were not taken into consideration for this section of
the analysis. The quality deviations most commonly identified
were: failure in parameters (appearance or physicochemi-
cal) (30.2%; N=79), incorrect labelling (18.7%; N=49), different
quantity of or no active pharmaceutical ingredient (API) (12.2%;
N=32), presence of unknown particles (11.1%; N=29) and micro-
biological contamination (8.0%; N=21). The reporting rate of this
variable was very low among falsified and unregistered prod-
ucts; and considerably high in the case of substandard products.

Table 3 shows the ten most common regulatory measures
that were contained in the alerts from eligible incidents. The
“public alert” was, by far, the most commonly adopted mea-
sure among all authorities (all eligible incidents were extracted
from a regulatory document published by the NRA). Of all
1 793 regulatory measures identified in 13 countries, 72.5%
(N=1 301) were issued by five of the six NRArs.

Measures such as withdrawal/recall of the affected products,
seizure/confiscation, prohibition of marketing, prohibition of
distribution and prohibition of use; were also frequently used

by countries. Brazil was the country with the highest number
of regulatory measures (41.1%; N=737). These figures were
directly related to the number of incidents detected. Brazil and
Colombia were the only countries that consistently used at least
eight of the ten main types of measures. As per the information
available, Brazil was the only country in the region implement-
ing the prohibition of advertising; Colombia was the only one to
request local stakeholders to monitor adverse events following
the use of affected products (pharmacovigilance); and Brazil,
Colombia and Peru were the only cases where a destruction of
the affected products was specifically ordered.

DISCUSSION
Frequency and distribution of incidents

Our findings suggest that SF and unregistered medicines in
Latin America is a problem of great magnitude. Based on the
published data of detected incidents, it appears that five out of
the six NRArs (Argentina, Brazil, Chile, Colombia and Mexico)
considerably detect and communicate the highest proportion
of incidents in the Region. The existence of NRArs, therefore,
may indicate higher regulatory development as well as better
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TABLE 2. Quality deviations in tested samples of substandard, falsified, unregistered and stolen medicines in Latin America (2017-
2018), by therapeutic group and by type of incident

Incorrect Diff. Different  Microbiolog. Contaminants, Unknown Failure of Failure in Other Not. rep.
labelling  quantity of  API contamination sub-products particles  primary parameters

or no API or impurities packaging/ (appearance
admin. syst. physiochemical)

Anti-infective medicines 8 1 1 5 1 10 1 18 6 54
Medicines for pain/ palliative care 0 9 1 1 1 5 2 9 3 57
Hormones, endocrine/ contraceptives 4 5 0 2 2 0 0 4 0 43
Medicines acting on the respiratory tract 2 2 0 0 0 0 0 2 1 29
Med. for mental and behav. disorders 7 0 0 0 3 0 0 7 0 19
Gastrointestinal medicines 3 0 0 1 1 1 2 5 1 22
Cardiovascular medicines 8 1 0 0 3 3 0 8 0 13
Disinfectants and antiseptics 0 2 0 6 0 0 0 4 0 20
Medicines affecting the blood 5 5 0 0 1 1 1 9 0 5
Antineoplastics/ immunosuppressives 1 2 0 2 1 2 1 4 1 9
All other therapeutic categories 11 5 3 4 5 7 5 9 4 86
Total 49 32 5 21 18 29 12 79 16 357
Substandard 48 26 4 20 15 29 12 69 16 15
Falsified 0 6 1 1 3 0 0 8 0 223
Unregistered 1 0 0 0 0 0 0 2 0 114
Stolen* N/A N/A N/A N/A N/A N/A N/A N/A N/A 5
Total 49 32 5 21 18 29 12 79 16 357

Notes: Table prepared by the author from data published in the NRA websites detailed in Table 1. Data includes incidents reported between January 2017 and December 2018. Total number of quality deviations identified = 261. Individual
incidents sometimes presented more than one quality deviation. AP| = Active Pharmaceutical Ingredient, Diff. = different, Microbiologic. = Microbiological, admin. syst. = administration system, Not. rep. = Not reported, Med. = Medicines,
behav. = behavioral. *Quality control analyses cannot be done on stolen samples since they are missing by definition: they are reported as N/A = Not available.

TABLE 3. Regulatory measures taken by Latin American Drug Authorities on incidents of substandard, falsified, unregistered or
stolen products (2017-2018), by country and by type of incident

Public  Withdrawal /  Seizure/ Prohib. of Prohib. of ~ Prohib. of Prohib. of Prohib. of Destruction Regq. for PV Other

alert recall confiscation manufacturing  marketing distribution use advertising monitoring
Regulatory Argentina 38 22 0 0 0 0 36 0 0 0 1
Authorities Byl 170 103 19 28 118 105 101 48 19 0 26
?;ﬁg'nocnea' Chile 59 53 0 0 0 0 5 0 0 0 0
Colombia 59 13 1 0 52 50 55 0 33 59 2
Cuba 0 0 0 0 0 0 0 0 0 0 0
Mexico 17 1 2 0 0 0 0 0 0 0 6
Sub-total 343 192 22 28 170 155 197 43 52 59 35
Other Bolivia 3 0 0 0 0 0 0 0 0 0 0
Regulatory  costa Rica 13 0 1 0 0 0 0 0 0 0 0
AULROTIHES £ ador 16 0 0 0 0 0 0 0 0 0 1
El Salvador 5 0 1 0 5 1 3 0 0 0 1
Guatemala 0 0 0 0 0 0 0 0 0 0 0
Honduras 1 0 0 0 0 0 0 0 0 0 0
Panama 5 0 0 0 1 0 0 0 0 0 2
Peru 184 15 166 0 1 0 0 0 14 0 0
Venezuela 26 0 0 0 0 0 26 0 0 0 0
Sub-total 253 15 168 0 7 1 29 0 14 0 5
Total 596 207 190 28 177 156 226 48 66 59 40
Type of Substandard 236 182 1 1 89 92 112 0 16 28 32
incident  Falsified 239 3 176 0 9 7 47 0 14 3 4
Unregistered 116 20 13 27 77 55 66 48 36 28 3
Stolen 5 2 0 0 2 2 1 0 0 0 1
Total 596 207 190 28 177 156 226 48 66 59 40

Notes: Table prepared by the author from data published in the NRA websites detailed in Table 1. Data includes incidents reported between January 2017 and December 2018. Total number of regulatory measures indentified = 1 793. NRAs
sometimes issued more than one regulatory measure per incident. MA = Marketing Authorization, Prohib. = Prohibition, Req. = Request, PV = Pharmacovigilance. At the moment when searches were conducted (16 June, 2019), the NRAs
of the Dominican Republic, Nicaragua, Paraguay and Uruguay did not have a website where incid of SFand gi d products were ished
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capacity to conduct market surveillance, thus resulting in higher
rates of detection of SF and unregistered products. Additionally,
local stakeholders, such as customs authorities, wholesalers,
distributors, hospitals, pharmacies or even patients and health
professionals in countries with NRArs may be more conscious of
their role in reporting suspected incidents to the health author-
ities due to public communications or awareness initiatives led
by the NRA. Since most NRArs were created at least 20 years
ago, there appears to be a positive relation between maturity
of the regulator and detection rate of incidents. This statement
should be interpreted with caution, however, since other sources
state that high numbers of reports depend not only on the matu-
rity of the NRA, but also on the susceptibility of the country’s
market to the penetration of SF and unregistered products (21).
Cuba, the remaining NRAr, has a particular pharmaceutical
market with no private production/distribution and has identi-
fied the same absence of incidents in other works (22).

The overall proportion of substandard and falsified incidents
was very similar, but this similarity arises mainly due to the
high number of falsified incidents reported in Peru. There is
a high proportion of non-pharmaceutical, informal and clan-
destine establishments in Peru where falsified medicines have
been found (23). In the last few years, the Peruvian NRA has
conducted large police operations and massive seizures in high
risk zones of different cities, targeting specific shopping centres
where falsified products were sold (24). However, setting this
case aside, the proportion of substandard products is generally
higher than that of falsified products.

Therapeutic groups of medicines

The therapeutic categories of medicines that are most com-
monly SF or unregistered give an idea of the groups of patients
who are at higher risk to consume them. Among these cate-
gories, anti-infective medicines had the highest frequency of
incidents (of all types). Although antibiotics and other antimi-
crobials should only be dispensed to or purchased by patients
who have valid prescriptions, this is hardly the case in practice.
In the Americas alone, one study found that 88% of countries,
despite existing regulations, dispense antibiotics without a pre-
scription (25). Many medicines for pain/palliative care, and
those acting on the respiratory tract (which were ranked, after
anti-infectives, as the second and fourth most common groups
of medicines with incidents of SF or unregistered units, respec-
tively) often include over-the-counter products, so patients may
get direct access to these medications if they choose to.

A particularly concerning issue regarding the high number of
incidents of SF anti-infective medicines is the impact that these
products have on the development of antimicrobial resistance
(26). Patients who receive suboptimal doses of an antimicrobial
for the treatment of an infection may experience a therapeutic
failure and may contribute to the development of drug resis-
tance in the microorganism (27). At the populational level, this
situation has an important impact on higher morbidity and
mortality indicators, loss of patient confidence in the health
system, and a waste of valuable economic resources (1).

The findings of this study in terms of the main therapeutic
categories involving incidents in the Region are consistent with
the global data collected by the Global Surveillance and Moni-
toring System. Based on all reports from countries between 2013
and 2017, the System reported that anti-infective medicines
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(antibiotics, HIV /hepatitis medicines and malaria medicines)
and medicines for pain management (anaesthetics and pain-
killers) were the two most frequent therapeutic groups with
SF incidents worldwide (21). Other studies have also found
anti-infectives to be the most affected type of medicines (12).

The last therapeutic category among the top four most fre-
quent ones is “hormones, endocrine and contraceptives”. In this
group, there was a considerable number of incidents involving
anabolic and androgenic steroids (many of which were found
to be unregistered), as well as contraceptives. Steroids are com-
monly misused by those wishing to increase muscle mass, lose
weight and/or increase physical performance. However, the
use of these drugs often leads to serious adverse effects that are
both physical and psychological and can easily cause addiction
(28). In addition, poor-quality contraceptives, especially those
containing a suboptimal dose of the API, may lead to therapeu-
tic failures (i.e., unintended pregnancies).

Stages of the supply chain where incidents
were detected

The vast number of players in supply chains (i.e., suppliers of
raw materials, manufacturers, wholesalers, pharmacies, hospi-
tals, health care providers and patients) makes products more
vulnerable to a considerable number of threats that may affect
their safety, quality and efficacy (29).

Detection was most common in stores/drugstores/markets,
pharmacies and hospitals/clinics. In these three types of facil-
ities, that account for 78.1% of all the documented detections,
medicines were ready to be sold, dispensed or administered to
patients. This finding supports the hypothesis that the supply
chain is most vulnerable in its final node, and SF and unregis-
tered medical products may enter it more easily. As a medicine
moves towards the patient along the product life cycle, the
number of regulatory controls decreases, while the number of
stakeholders and transactions increases (21).

This study found a relatively low proportion of SF and unreg-
istered medicines sold by the internet or social media (4.7%).
However, as previously highlighted, this study does not capture
information on the dietary supplements (e.g., vitamins, miner-
als, botanicals, amino acids, among others) and other products
that advertise therapeutic properties (e.g., sexual enhancement,
weight loss, glycaemic control, etc.) that are not technically
medicines but are frequently sold online. Additionally, the
detection and response to internet sales of medical products is a
common major challenge among all NRAs.

Quality deviations

Although there are no standardized classifications of quality
deviations of pharmaceutical products (30), we grouped the most
common types of results found among eligible incidents, when
NRAs analysed samples of products out of specifications. These
findings came from active surveillance programmes that moni-
tor the quality of medicines in the market, from investigation of
reports of incidents made by the public (or other stakeholders)
and from routine analyses conducted by manufacturers or mar-
keting authorization holders on their own products.

Among products that reported information on this variable,
quality deviations such as failure in physicochemical param-
eters, incorrect labelling, different quantities of or no API,
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presence of unknown particles and microbiological contamina-
tion, are highly concerning. All of them may compromise the
efficacy and/or safety of the product. Alterations in physico-
chemical parameters may range from organoleptic changes to
stability issues of the API or excipients. Some of these compo-
nents may, due to environmental reasons, suffer degradation
leading to either inactive or toxic agents. Another concerning
deviation is incorrect labelling, which may mislead patients to
the administration of wrong drugs, the use of higher or lower
doses than required, or even the intake of expired products.
Different quantities of or no API may either lead to therapeu-
tic failures or to intoxication/poisoning. Lastly, microbiological
contamination may lead to infectious processes when admin-
istered to individuals. According to this study, however, these
types of quality deviations did not affect a specific therapeutic
group of medicines. These considerations regarding the type of
disease treated, the intended route of administration, or even
the environmental conditions in which a product is stored in the
field, give an idea of the potential impact of substandard medi-
cines in public health. Strengthening of post-market surveillance,
including inspections and testing of samples, is critical to timely
identify substandard products before they reach patients.

Regulatory measures

NRAs must have the necessary legal provisions or mandates,
mechanisms and resources to conduct effective surveillance of
the pharmaceutical market and to further intervene (i.e., take
the corresponding actions) when non-compliance is detected in
marketed products.

Since each incident in this study was extracted from infor-
mation contained in public alerts, advisories or warnings, these
were the regulatory measures with the highest prevalence. The
alerts are, per se, a key regulatory decision that NRAs take to
warn the public about a problem with a product on the market.
Other significantly prevalent measures were withdrawal/recall
of the affected products, seizure/confiscation, and prohibition
of marketing, distribution and use.

As seen throughout this study, alerts do not always contain
all the information necessary to characterize, manage, and ulti-
mately minimize an identified risk related to an SF or unregistered
product. The gaps in access to information highlight the need for
a coordinated multi-stakeholder approach to address this prob-
lem, in which every actor and authority has clearly defined roles,
timelines and communication channels and procedures.

There appears to be a direct relation between the number of
regulatory measures taken and the presence of an NRAr in a
country. According to our data, NRArs issue a more compre-
hensive set of measures when addressing incidents.

Limitations of this study and recommendations
for regulators

Limitations of this study include the fact that the reports are
based only on published data of detected incidents, and detec-
tion generally depends on the degree of development of the
regulatory system. Countries sometimes do not publish the
information on incidents, either because the details of the cases
are incomplete or for other reasons. Additionally, reports not
always state if the incident was detected based on active surveil-
lance or spontaneous reports. Furthermore, the real dimension

Rojas-Cortés ¢ Substandard, falsified and unregistered medicines in Latin America

of the illicit market of medicines (i.e., the cases that evade regu-
latory controls), due to its clandestine nature, is still unknown.
Illegal sexual enhancers and products for weight loss were not
included in the analysis. These products, which often contain
undeclared ingredients and are advertised alleging unproven
therapeutic properties, are highly prevalent in the Region. Lastly,
another limitation of the information collected is the possibil-
ity that countries issued regulatory measures after the original
alerts/warnings were published, and these were not captured.

Regulatory controls should target all stages of the supply
chain to ensure that authentic, safe, efficacious and quality
medicines produced by licensed manufacturers are the same
ones that patients receive and consume. Comprehensive sets of
measures, strong enforcement capacities and international col-
laboration are required to effectively prevent, detect and respond
to SF incidents. Standardization among countries of fields/basic
information regarding the SF incidents that must be included
in public alerts may facilitate a common understanding among
stakeholders of the risks involved and the actions that must be
taken. A field needing further study is the dimension and public
health impact of SF natural, herbal, phytotherapeutics, dietary
supplements, food, cosmetics, hygiene products, sanitizing
agents and household cleaning products. Actual implementa-
tion of NRA measures/decisions by stakeholders is another area
that would benefit from additional research.

CONCLUSIONS

According to the data collected from 2017 to 2018, in Latin
America SF and unregistered medicines persist as a highly
prevalent public health problem. An advanced degree of regu-
latory development in countries (i.e., the existence of a NRAr)
is associated with higher incident detection/reporting rates, as
well as with a more comprehensive set of regulatory measures
taken in response to incidents. Our findings are consistent with
the global data collected by the WHO Global Surveillance and
Monitoring System in terms of the most frequently affected
therapeutic categories of products. Results also highlight the
vulnerability of the pharmaceutical supply chain towards its
end, where the products are about to be dispensed or adminis-
tered to patients. Quality deviations identified in tested samples
pose significant risks for the health of patients that range from
lack of efficacy to toxic effects. NRAs should allocate sufficient
resources, strengthen their enforcement capacities and collabo-
rate among each other at regional /global levels to appropriately
prevent, detect and respond to SF medical products.
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Medicamentos de baja calidad, falsificados y no registrados en América
Latina, 2017-2018

RESUMEN

Palabras clave

Objetivo. Evaluar todos los incidentes de medicamentos de baja calidad, falsificados y no registrados en
2017 y 2018 en América Latina, y determinar los tipos de productos afectados, las etapas de la cadena de
suministro en las que se detectaron incidentes, las desviaciones de calidad identificadas en las muestras
analizadas y las medidas regulatorias adoptadas por las autoridades.

Métodos. Se realizé una blusqueda exhaustiva en los sitios web de las autoridades regulatorias nacionales
de América Latina y se identificaron todos los incidentes admisibles ocurridos durante 2017 y 2018. Se rec-
ogieron valores estandarizados de cada incidente conforme a variables predeterminadas: pals, afio, tipo de
incidente, grupo terapéutico, cadena de suministro, medidas regulatorias, y datos de laboratorio.
Resultados. Se incluyeron en total 596 incidentes de 13 paises (236 relacionados con calidad deficiente,
239 falsificados, 116 no registrados y 5 robados). Las categorias terapéuticas con mayor nimero de inci-
dentes fueron los agentes antiinfecciosos, los medicamentos para el dolor/cuidados paliativos, las hormonas/
anticonceptivos, los medicamentos para las vias respiratorias y los medicamentos para trastornos mentales/
conductuales. Los lugares mas comunes en los que se detectaron incidentes fueron los establecimientos
comerciales, las farmacias, los servicios de salud y los fabricantes. Las fallas de calidad mas recurrentes
fueron deficiencia de los parametros (fisicoquimicos, o el aspecto), etiquetado incorrecto, cantidad diferente
del principio activo, presencia de particulas desconocidas y contaminacion microbioldgica. Las medidas
regulatorias identificadas con mas frecuencia fueron las alertas, los retiros e incautaciones del producto, y la
prohibicién de su comercializacion, distribucion o uso.

Conclusiones. En América Latina, los medicamentos de baja calidad, falsificados y no registrados con-
tinuan siendo un problema frecuente. Un desarrollo regulatorio avanzado se asocia con tasas mas altas de
deteccion y notificacion de incidentes, y un conjunto mas amplio de medidas en los paises. La cadena de
suministro farmacéutico es mas vulnerable en su Ultimo eslabodn. Las deficiencias de calidad identificadas en
las muestras analizadas plantean graves riesgos para la salud publica.

Medicamentos falsificados; medicamentos de baja calidad; control de calidad; preparaciones farmacéuticas;
comercializacion de medicamentos; América Latina.
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