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ABSTRACT

This is a cross-sectional retrospective observational national study. Abuse/misuse 
of the pregabalin and related parameters analyzed. Pregabalin was mostly pre-
scribed by general practitioners (26.2%). Pregabalin prescribing frequencies of 
other physicians were as follows, respectively: neurology (14.1%); mental health 
and illness (12%); physical therapy and rehabilitation (8.8%); internal medicine 
(4.8%). Accordingly, pregabalin (811.954box) and paracetamol, combinations excl. 
psycholeptics (1,131,069box) were the first two sales. In total cost of sales, pre-
gabalin (57,721,322.00 TL) and methylphenidate (41,915,196.00 TL) were the top 
two sales rankings. According to the disposal results of ILAYS pharmaceuticals in 
2020, pregabalin (2693box per year) and morphine (862box per year) were the 
most disposed drugs. It was determined that the frequency of pregabalin was fol-
lowed by gabapentin. In conclusion, our study reveals the extent of abuse of prega-
balin in Turkey with its data.
Key words: controlled drug pharmaco-economy, drug abuse, pregabalin, pre-
scription drug monitoring

INTRODUCTION

In Turkey administrative regulations are made to ensure the rational use of 
drugs and to prevent drug abuse. In Turkey, red-colored prescriptions (opi-
oids, methylphenidate etc.) are generally for the prescription of narcotic opioid 
drugs, while green-colored prescriptions (benzodiazepines, barbiturates, pre-
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gabalin etc.) are generally for the prescription of psychotropic drugs, including 
pregabalin. Apart from these, there are also prescription drugs in white-con-
trolled prescription (gabapentin), subject to control. After coloured-controlled 
paper prescriptions, the electronic colour-controlled prescription system be-
came operational in Turkey. Electronic prescription data provides both phar-
maco-epidemiological and pharmaco-economic benefits, considering the pa-
tient’s comorbidity and literature data, which are thought to be predisposing 
factors in the disease, electronic records were used in this study.

The abuse of drugs is among the irrational drug parameters, and it is stated by 
the World Health Organization (WHO) that drugs should be prescribed and 
used rationally1.

According to WHO estimates, more than 50% of medicines are improperly 
prescribed, procured or sold. Half of all patients cannot use their medications 
properly2.

Drug abuse is defined as the use of drugs other than for medical purposes, 
especially when the physician does not see it necessary, on their own will or on 
the recommendation of unauthorized persons3.

Pregabalin is an antagonist of voltage gated Ca2+ channels and specifically 
binds to alpha-2-delta subunit of the channel. It has antiepileptic and anal-
gesic actions. It safe and efficous enough to be first line therapeutic agent for 
neuropathic pain. Pregabalin, (S)-3-(aminomethyl)-5-methylhexanoic acid, is 
a pharmacologically active S-enantiomer of a racemic 3- isobutyl gamma ami-
no butyric acid analogue. It is the first frug to be approved by FDA for diabetic 
neuropathy and post-herpetic neuralgia4. 

Pregabalin is a GABA analogue, and this has direct or indirect effects on do-
paminergic reward system. That is why pregabalin is a good candidate to be 
abused by the patients. The physicians must be aware of previous abuse history 
of the patients before prescription pregabalin5.

Explaining the pharmacoeconomics and pharmacoepidemiology of prescrip-
tion drug abuse will facilitate monitoring. Prescription drug abuse can be pre-
vented by including results in electronic decision support mechanisms. It is 
aimed to attract attention of the pregabalin abuse and the role of health pro-
fessionals including clinical pharmacists in prevention and awareness of the 
drug abuse.
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METHODOLOGY

This national study is an observational retrospective research study based 
on electronic prescriptions of all individuals who have been declared to have 
abuse-controlled drug prescription drugs in Turkey between the years of 2017 
and 2020.

All electronic records of the people who were mentioned in the announce-
ments of the Ministry of Health, which they have made drug abuse for five 
years between 2016-2020, about the need to be careful against abuse to health 
institutions, until 31 December 2020, were examined.

The extent of this abuse has been examined from the perspective of pregabalin 
drug with active ingredient, for which special restrictions have been imposed 
due to the unusual increase in abuse across Turkey.

Detailed 18-month sales reports of one of Turkey’s three largest pharmaceu-
tical distribution warehouses and ILAYS (national licensed disposal center), 
that is, the year 2020, 12-month report of drugs that pharmacies are liable to 
destroy were examined.

The first of the 216 announcements, which were detected to have abused 
drugs and distributed to health institutions/organizations in Turkey, was on 
24.02.2016 and the last one was on 04.09.2020. When missing/wrong infor-
mation, duplicate person/articles were accepted as exclusion criteria in these 
articles, 199 articles were evaluated. The limitations of our study are the dis-
tribution of only 216 abuse detection official announcements across Turkey, 
between the years 2016-2020, the deficiencies/inaccuracies in 17 articles, and 
the context problems between electronic prescriptions. These prescriptions 
are excluded.

The Microsoft Excel document of our study was determined to be 5,506 kilo-
bytes, consisting of approximately 700 thousand cells.

Statistical program was used for statistical analysis. In our study, “p<0.05 val-
ue” was accepted as a significant value.

RESULTS and DISCUSSION

199 people were included in the study as abusers. After the first warning letter 
belonging to this patient, the electronic prescription records of the person were 
examined with all the prescribing details since 2017 (the start of e-prescription 
in Turkey).  725 health institutions in 76 different provinces; It was determined 
that a total 6610 prescriptions were prescribed, 3262 green colour-controlled-
controlled prescriptions 680 of which were red colour-controlled-controlled 
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prescriptions, and prescriptions were dispensed from 1222 different pharma-
cies in 69 different cities.

Table 1. Grouping of controlled drugs in our study according to ATC codes and number of 
patients/prescriptions

ATC ATC NAME ATC CODE PRESCRIBED 
ABUSE (n)

ABUSED 
PRESCRIPTION (n)

Benzodiazepine 
derivatives

clonazepam N03AE01 65

109

907

1.819
alprazolam N05BA12 66 659

diazepam N05BA01 36 227

lorazepam N05BA06 21 106

Other antiepileptics 
(pregabalin) pregabalin N03AX16 98 98 548 548

Tertiary amines biperiden N04AA02 36 36 400 400

Opium alkaloids and 
derivatives

combinations 
(codein+dionin) R05DA20 4 4 44 44

Drugs used in 
opioid dependence

buprenorphine, 
combinations N07BC51 11 11 86 86

Barbiturates and 
derivatives phenobarbital N03AA02 2 2 22 22

Opioids

tramadol N02AX02 23

40

305

818

pethidine N02AB02 24 218

morphine N02AA01 8 119

oxycodone N02AA05 12 96

fentanyl N02AB03 11 88

tramadol and 
paracetamol N02AJ13 11 23

hydromorphone N02AA03 1 1

Centrally acting 
sympathomimetics methylphenidate N06BA04 4 4 28 28

Benzodiazepine 
related drugs zopiclone N05CF01 4 4 7 7
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Figure 1.  Number of abuse prescriptions by provinceFigure 1.  Number of abuse prescriptions by province

All drugs taken by abusers for approximately 4 years (17.3.2017- 31.12.3020) 
are limited according to ATC group and active substance name and code. 
Benzodiazepines are followed by opioids, followed by pregabalin. Considering 
that pregabalin is not a drug group but only an active ingredient, abuse seems 
to be much greater.

It is aimed to collect relevant data for the contribution of the e-prescription 
system to drug abuse as the stages of pregabalin in e-prescription systems:

• Neither colour-controlled nor e-prescription

• E-prescription but not colour-controlled

• Both colour-controlled and e-prescription

While the active ingredient of Pregabalin (ATC: N03AX16) was in the sys-
tem as a controlled drug as of February 1, 2018, it was included in the col-
our-controlled prescription class as of 01.04.2019. While the e-prescription 
requirement was on 17.03.2017, this requirement for pregabalin started on 
01.04.2019. In terms of prescription history, prescriptions were examined ac-
cording to drug ATC names.

In addition, the obligation to write pregabalin in the e-prescription system is 
different from other coloured-controlled prescription drugs. In other words, 
while other drugs were already controlled, they had to be in the system as soon 
as the e-prescription system started, but this was not the case for pregabalin, 
and it was included in the system approximately 2 years after the e-prescrip-
tion system started.
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The active ingredient of pregabalin can be used as an index-marker for control-
ling drug abuse and waste, in a way, for the control of the e-prescription system 
in Turkey, due to the above-mentioned features. Because this drug with active 
substance was passed in all layers of the prescription monitoring system (it 
was not in the system, it was subject to control in the system, it was as a green 
prescription in the system) with certain date intervals.

Unlike other coloured-controlled prescriptions, the fact that pregabalin is in all 
the following stages provides the opportunity to use it as an indicator:

● While neither colour-controlled nor e-prescription (n=18), the average pre-
scription date is September 12, 2017 (±98,073 days)

● Coloured-controlled but non-e-prescription (n=175) while the average pre-
scription date was September 20, 2018 (±110,84 days)

● Average January 27, 2020 (±191,57 days) for both e-prescription and colour-
controlled (n=364)

The differences in dates between the prescription phases of the active ingredi-
ent of pregabalin were examined by one-way ANOVA. Since the equality of 
variances could not be achieved, Tamhene test was applied for post hoc for 
pairwise comparisons. Accordingly, the difference between all paired groups 
was found to be significant (p<0.001).

The following results were found to be statistically significant for the other 
mean prescription differences of pregabalin:

● Both e-prescription and colour-controlled prescription date averages - 866 
days more than neither colour-controlled nor e-prescription date average

● Both e-prescription and colour-controlled prescription date average - 493 
days more than the colour-controlled but non-e-prescription date average

● Colour-controlled but non-e-prescription date average - 372 days more than 
neither colour-controlled nor e-prescription date average

By taking the date of April 2019, the relevant figure was created so that a gener-
al view would be more accurate so that the course of all drugs that are taken by 
patients who abuse drugs and that are required to be registered in the system.

The decision to take urgent measures for pregabalin was given by the scientific 
advisory commission with the announcement of the Department of Pharmacovigi-
lance and Controlled Substances of the Ministry of Health6. In our study, we have 
created the following figure for a visual overview in order to take a holistic view of 
the drug course taken by individuals who abuse drugs according to drug pregabalin.
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Figure 2. Pregabalin, cumulative prescription number graph by other drugs in the e-prescription 

system between September 2017 and June 2020 
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Figure 2. Pregabalin, cumulative prescription number graph by other drugs in the 
e-prescription system between September 2017 and June 2020

It was understood that the decision of the Ministry of Health’s scientific com-
mittee was correct, but since there was no decrease in the slope of the prega-
balin curve before the decision, we can say that we have concluded that the 
e-prescription system is not sufficient to prevent drug abuse, and perhaps it is 
sufficient to register the prescription.

The fact that it almost intersects with the perpendicular line on the block just 
after 1 April date may have shown the accumulation in the relevant dates, but 
the fact that this hunger does not go away even though months have passed 
reveals the seriousness of the problem.
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As a result, we can say that monitoring is not enough. However, since the litera-
ture detailed below mentions that this may not be easy, we can emphasize that 
a reaction should be taken according to the relevant literature from now on.

Monitoring has an important place in the identification, evaluation and treat-
ment of drug abuse or misuse. All monitoring tools have some limitations. At the 
beginning of these constraints are the ignorance of age and cultural differences. 
The healthcare industry and patients benefit greatly if abuse and misuse can be 
detected with monitoring tools. Monitoring tools are cost-effective in identify-
ing patients at risk, and the use of these tools provides therapeutic benefits7.

However, these monitoring tools should be age and population compatible8.

With the use of monitoring tools, early diagnosis of substance use can be made, 
so that young people can be prevented from encountering larger problems in 
the future9.

The use of computerized monitoring tools is both speed and cost-effective10.

In our study, these three aspects were supported and explained. It is thought 
that we can get better results with better opportunities.

For example, we can say that our study, which we started to work on before the 
publication of the following study and which is Turkey-wide, shows results in 
line with the literature, but it is more comprehensive than those in the litera-
ture. Rose et al. The risk factors of abuse in the study, in which data on more 
than three million adults were examined, are similar to those in our study and 
support our study. These risk factors include frequent visits to the pharmacy 
and frequent visits to the same doctor11.

In order to prevent the abuse of prescription drugs in the world, laws are made 
on how to collect and dispose of prescription drugs12.

In our country, the destruction of these drugs can be given as examples of li-
censed disposal centers with the determination of the Ministry of Health of-
ficials. The Pharmaceutical Waste Management System (ILAYS), managed by 
pharmacists, is one of them, and first of all, a list of drugs is created for drug 
disposal, and transactions are carried out by pharmacists. As a result of the de-
livery of the drugs subject to control, together with the drug lists and the report 
prepared in the Health Directorates, they are directed to the disposal centers13.

In our study, detailed 18-month sales reports of one of Turkey’s three largest phar-
maceutical distribution warehouses and ILAYS, that is, the year 2020, 12-month 
report of the drugs that pharmacies are obliged to dispose were examined. 
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Accordingly, pregabalin (811,954box for 18 months) and paracetamol, combi-
nations excl. psycholeptics (1,131,069box for 18 month) are the first two sales. 
In total cost of sales, pregabalin (57,721,322.00 TL for 18 months) and meth-
ylphenidate (41,915,196.00 TL for 18 months) were the top two sales rankings.

According to the drug dispose report of ILAYS, pregabalin (2693box per year) 
and morphine (862 box per year) were the most destroyed drugs in 2020. Ac-
cording to the same report, when the costs of disposed controlled drugs for 
2020 were calculated, pregabalin and morphine were determined as two val-
ues.

It has been observed that the most common active ingredients of clonazepam, 
alprazolam, pregabalin and biperiden are included in the prescriptions of these 
abusers. The fact that these patients continue to use drugs that may be the 
subject of abuse reveals that the e-prescription system in our country is not 
sufficient to follow these patients.

Pregabalin was the highest number of general practitioners (26.2%), respec-
tively; neurology (14.1%); mental health and illness (12%); physical therapy 
and rehabilitation (8.8%); internal medicine (4.8%); It was prescribed by fam-
ily medicine specialist (2.3%).

In accordance with the decisions taken by the Scientific Advisory Commis-
sions, “Medicines Containing the Active Substance of Pregabalin”, which is in 
the status of a drug subject to monitoring that must be given with a normal pre-
scription, will be included in the list of “Green Drugs to be Given by Prescrip-
tion” as of 01.04.2019. In addition, provided that it is valid from the specified 
date, “Medicines Containing Pregabalin Active Substance” can be prescribed 
only by the relevant specialist physicians within the therapeutic indications 
specified in the Approved Short Product Information, in case it is desired to be 
prescribed without a Drug Use Report6.

However, both addicts and abusers put pressure, including violence, on health-
care professionals to take this drug. According to the results of the second half 
of 2020, people who abused prescription drugs in our study took gabapentin 
after pregabalin. We think that the reason for this is that after pregabalin was 
counted as a controlled drug, abusers turned to gabapentin. Because gabapen-
tin shows similar effects to pregabalin14. 

Considering the fact that overuse of gabapentin leads to deaths in an article 
published in JAMA in 2022, it will be seen from another perspective that the 
magnitude of the prescription drug crisis in Turkey are much larger15.
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As a result, our study revealed that pregabalin cannot be adequately controlled 
in Turkey and it would be beneficial to incorporate the data in this publication 
in e-prescription decision-making processes immediately.
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