Towards preventive pharmacovigilance
through medicine misuse identification: an
example with recombinant human growth
hormone for aesthetic purposes
Alfredo J. Rodrigues-Neto, Camila
Biazoni-Albaricci, Adalton Ribeiro,
Silvana Lima & Albert Figueras
European Journal of Clinical
Pharmacology
ISSN 0031-6970
Eur J Clin Pharmacol
DOI 10.1007/s00228-018-2510-9

1 23

Your article is protected by copyright and
all rights are held exclusively by SpringerVerlag GmbH Germany, part of Springer
Nature. This e-offprint is for personal use only
and shall not be self-archived in electronic
repositories. If you wish to self-archive your
article, please use the accepted manuscript
version for posting on your own website. You
may further deposit the accepted manuscript
version in any repository, provided it is only
made publicly available 12 months after
official publication or later and provided
acknowledgement is given to the original
source of publication and a link is inserted
to the published article on Springer's
website. The link must be accompanied by
the following text: "The final publication is
available at link.springer.com”.

1 23

Author's personal copy
European Journal of Clinical Pharmacology
https://doi.org/10.1007/s00228-018-2510-9

PHARMACOEPIDEMIOLOGY AND PRESCRIPTION

Towards preventive pharmacovigilance through medicine misuse
identification: an example with recombinant human growth hormone
for aesthetic purposes
Alfredo J. Rodrigues-Neto 1 & Camila Biazoni-Albaricci 1 & Adalton Ribeiro 2 & Silvana Lima 2 & Albert Figueras 3,4

Received: 12 February 2018 / Accepted: 22 June 2018
# Springer-Verlag GmbH Germany, part of Springer Nature 2018

Abstract
Purpose Historically, somatropin has been used for conditions related with ageing, but since the marketing of recombinant
human growth hormone (rhGH), increasing promotional pressure has prompted aesthetic uses, despite lack of evidences about
its efficacy and safety for those purposes.
Methods A routine analysis of the Pharmacovigilance Center of São Paulo (Brazil) showed reports of suspected adverse
reactions in young adults and mature patients receiving rhGH. After presuming an off-label use of this expensive product, a
drug utilisation study within the pharmacovigilance database has been carried out.
Results The analysis showed a bimodal age distribution of the rhGH reports. Up to 17.1% of the 1289 reports (n = 220) involved
patients aged ≥ 20 years taking rhGH for off-label uses.
Conclusions This information was the basis to design interventions in order to reduce inappropriate utilisation of this expensive
product. Analyses of how medicines are being used through pharmacovigilance databases are a way to identify its irrational
utilisation, thus facilitating preventive actions to improve how medicines are used and reducing avoidable adverse
effects.
Keywords Pharmacovigilance . Medicines utilisation . Off-label . Somatropin

Introduction
The importance of growth hormone (GH) was recognised early after its discovery in the nineteenth century. The potential
effects of GH in preventing ageing were suggested in the
1920s, but the interest on its use really increased after the
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synthesis and marketing of recombinant human growth hormone (rhGH) [1, 2].
In addition to its efficacy in GH-deficient children and
adolescents, some endocrine syndromes, and short stature,
GH deficiency in adults (GHD-A) was described and defined.
Studies began to show the potential benefits of GH replacement in these patients, although sound evidences for a reduction in cardiovascular events as well as mortality continue to
be lacking [3]. Additionally, several results in animals and few
observations in humans suggested the use of rhGH as an antiageing product, in muscle wasting or even decreased bone
mineral density. A careful recent review of the available evidences highlighted that results of clinical trials are lacking
and, in some cases, the real clinical relevance of the physiological effects observed after the use of rhGH are at best
controversial [4–6].
In Brazil, as in many other countries, rhGH has been approved for use in children presenting GH deficit, Turner or
Prader-Willi syndromes, and short stature for the gestational
age. In adults, the approved indications of use are clinical
diagnosis of GHD-A [7]. The EMA has also approved its
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use in acromegaly [8] and the FDA for muscle wasting from
HIV and short bowel syndrome [9]. Although these are
precise indications, off-label utilisation of rhGH is expected
due to historical non-evidence-based uses of nonrecombinant GH, the high cost of rhGH preparations (that
increases commercial pressure), and the growing attention
in the so-called biomedical enhancement and anti-ageing
currents, thus pushing off-label utilisation despite the lack
of information about the safety of its long-term use, and even
evidences found in studies in transgenic mice suggesting that
massive chronic elevations of GH levels could accelerate
rather than prevent ageing [10].
In Brazil, a specific regulation defines the guidelines to
prescribe and sell rhGH [11]. A medical prescription is required before the dispensation, and pharmacists keep the original prescription when they sell the product.
During a routine assessment of some reports of suspected
adverse drug reactions (ADR) in search for signals, consumption of rhGH among young adults was observed. As this use
could go against its approved indications, a study was designed and carried out. So, the main purpose of the present
analysis was to describe the indications of use of rhGH after a
careful revision of the reports of suspected ADR involving
this product received by the São Paulo Pharmacovigilance
System.

May 31, 2017 were identified and retrieved for future analysis.
All these reports were analysed in order to ensure that no
duplicated cases had been included.

Evaluation of the reports and indications of use
Taking into account the main objective of the present study,
only the following variables were identified and retrieved
from each report: ‘age’, ‘sex’, and ‘indication of use’. When
the variable ‘indication of use’ was not filled, the information
included as free text in the original report was analysed in
order to look for the description of additional data regarding
the reason to use rhGH. Additionally, as our focus was offlabel use of rhGH, only patients aged 20 years or older were
analysed in detail.
Two of us independently reviewed all the included reports
in order to classify the declared indications of use according to
the description written in the report. The following categories were identified: (1) reduced GH levels, (2) osteoporosis,
(3) aesthetic uses (including ‘building-up muscle mass’,
‘weight reduction’, ‘burning fat’, ‘obesity’, and ‘rejuvenation’), (4) other uses (‘diabetes’, ‘tissue repair’, or combination with concomitant products that lead to suspect aesthetic
use), and (5) miscellanea (without information, non-classifiable, or suspected technical complaint). In case of discordance
among both evaluators, a third opinion was searched and consensus was reached.

Methods
The present study was designed as a drug utilisation study
(DUS) of rhGH use in real practice taking the information
spontaneously filled in the reports of the pharmacovigilance
database of São Paulo (Brazil). Brazil was accepted in the
International Drug Monitoring Program of the WHO in
2001. Later, the minimum requirements concerning the compulsory reporting of any suspicion of severe adverse event by
the market authorization holders were established in 2005, and
regulations following the international standards were published in 2009. In May 2005, the Pharmacovigilance Centre
of the Centro de Vigilância Sanitária de São Paulo (PvC-SP)
(in Portuguese, Núcleo de Farmacovigilância) implemented
an electronic reporting system called Periweb. Since then to
May 31, 2017 (when the present study was conducted), up to
250,000 reports have been sent and included in the PvC-SP
database.

Study sample
All products containing rhGH marketed in Brazil were identified through the National Health Surveillance Agency
(ANVISA) [7]. In May 2017, seven different products were
marketed, so all reports of suspected ADR involving rhGH
received and included in Periweb between May 1, 2005 and

Results
During the study period, 1289 reports of suspected ADR in
patients being treated with rhGH were received. There were
646 men (50.1%), 578 women (44.8%), and 65 reports that
did not specify patient’s sex (5.1%). The age distribution was
as follows: 782 reports (60.7%) of patients younger than
20 years old, 223 (17.3%) patients between 20 and 50 years
old, and 50 (3.9%) reports involving patients older than
51 years; in the remaining 234 reports (18.2% of the study
sample), information on age was not filled (Supplementary
material).

Indications of use
Figure 1 shows the age distribution of the reports involving
patients using rhGH (Supplementary material). One aspect
that should be highlighted is the bimodal distribution of the
reports according to the age of the involved patients. A more
detailed analysis of the reported indications of use for rhGH
was carried out for the 273 patients aged ≥ 20 years in order to
identify potential off-label uses. Only 46 out of 273 (16.8%)
were using rhGH for reduced levels of GH, and two patients
(0.7%) received the medicine for osteoporosis; interestingly,
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Fig. 1 Age distribution of the reports of suspected adverse drug reactions describing the use of rhGH received at the Periweb database

124 patients (45.4%) were taking rhGH for aesthetic purposes,
and 59 patients (21.6%) were taking it for other off-label uses
(Table 1). The remaining 42 reports (15.4%) were classified as
Bmiscellanea^ (see BMethods^).
Taking into account that 234 reports (18.2% of the study
sample) did not include information about the age of the patient, the additional analysis of the indication of use of rhGH
among those reports showed that 41 patients (17.5% of them)
took rhGH for an approved indication, while 19 (8.1%) used it
for aesthetic purposes and 18 (7.7%) for other off-label use.
No information was available for the remaining 156 reports
(66.7%) (Table 1).
Thus, up to 220 reports (17.1% of the study sample) described an ADR after using rhGH for aesthetic purposes (143)
or other off-label uses (77).

Discussion
Although the main objectives of the pharmacovigilance
programmes are to identify previously unknown ADR and
help to define the safety profile during the postmarketing period of any medicine, careful analyses of pharmacovigilance
databases could also give some interesting clues to concomitant problems related with medicines and their use that eventually could produce an ADR. This was the case of the present
study, which showed that at least 17% of the reports involving
rhGH received at the PvC-SP described a suspected ADR that
appeared after an off-label indication of the product, including
aesthetic uses. Thus, implementing interventions to reduce the
inappropriate use of some specific medicines could also result
in a reduction of unnecessary adverse effects.
Two reports describing the use of rhGH for osteoporosis in
patients over 50 years were also observed in our sample. A
meta-analysis showed a significant increase in the femur and
lumbar spine bone density in adult patients with GH deficit
treated with rhGH, an increase time-, genre-, and age-dependent. These effects were observed in case of daily treatments

during at least 1 year were more accentuated in men, and a
small negative correlation between benefit and age was found
[12]. Notwithstanding this, osteoporosis is not an indication of
use for rhGH and more evidences are needed.
Most of this uncovered use in the adult population sample
of this study was aesthetic, for muscle mass increase and body
weight reduction. Uses of GH to mitigate the effects of ageing
had been proposed soon after the discovery of this hormone,
and the interest has been boosted since the availability of the
human recombinant somatropin. In Brazil, the existence of a
wide demand of rhGH for those uses had already originated
several criminal actions that are bringing about 475,000 US$/
month losses to the public health system (Sistêma Único de
Saúde, SUS) [13, 14].
The present analysis proposed a simple drug utilisation
study methodology based on a selected sample of patients,
those that were reported as having a potential adverse effect
to a pharmacovigilance database. This is a biased sample of
the real population exposed to the medicine of interest (rhGH),
but to our opinion, it is a quick and easy method that although
it does not allow quantifying inappropriate consumption, at
Table 1 Distribution of the indications of use of rhGH described for the
adult population (≥ 20 years old; n = 273 reports) and for those patients
with no age reported (n = 234)
Age group

Use

n

%

Adults (≥ 20 years old)

GH deficiency (label use)
Osteoporosis
Aesthetic uses
Other off-label uses
Miscellanea
Total
GH deficiency (label use)
Aesthetic uses
Other off-label uses
Miscellanea
Total

46
2
124
59
42
273
41
19
18
156
234

16.8
0.7
45.4
21.6
15.4
100.0
17.5
8.1
7.7
66.7
100.0

Not reported
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least it is useful to confirm the existence of a problem related
with the use of a given medicine. Based on this basis, it is
possible to justify an intervention addressed to health professionals and the population or to design an intervention to
quantify and characterise the extension of the identified problem among consumers that have neither presented an ADR
nor presented non-reported ADRs. In the case described herein, in addition to the number of reports in patients using offlabel rhGH (220), the distribution of the study sample
depicted in Fig. 1 showing a big sample of reports from children and adolescents besides the smaller but not insignificant
number of reports in adults helped to arise a reasonable doubt
that added to previous evidences found in Brazil and helped to
design informative interventions by health authorities.
In addition to the detection of previously unknown adverse
effects of medicines, pharmacovigilance databases can actually help to identify inappropriate or off-label uses of medicines,
thus contributing to alert health authorities and work towards a
more preventive pharmacovigilance that will benefit the
whole population.
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