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1 | INTRODUCTION

The generic drug (GD) contains the active substance(s) with the

Abstract

Introduction: Dissemination of generic drug (GD) use could provide significant sav-
ings on drug expenditures and contribute to the long-term sustainability of health-
care. We aimed to exhibit the nationwide trend of GD use in primary care and
investigate potentially relevant drug and patient factors.

Methods: Prescriptions written by primary care physicians in Turkey between 2013
and 2016 were analysed using the National Prescribing Information System. We de-
termined the ratio of GD prescriptions with all prescriptions in terms of quantity
and cost. In addition, we analysed the use of GD in terms of demographic charac-
teristics of the patients, the most frequently prescribed preparations and frequent
indications.

Results: In the 4-year period, we identified 518,335,821 prescriptions, those with at
least one GD constituted 54.0% (n = 786,972,813) with a total cost-share of 36.9%-
37.8%. GD use was the highest in 2016 (54.4%) and lowest in 2014 (53.6%). GD pre-
scribing was higher in women than men every year (P < .001 for each), with the
highest difference in 2016 as 54.7% vs 54.0%. GD utilisation decreased as the age
group increased, which was 64.0%-64.5% in <18-year-old group and 46.0%-47.1%
in 275-year-old group. Among the top ten encountered indications, the highest and
lowest GD prescribing was detected in acute tonsillitis (68.1%) and hypertension
(33.9%). Metformin had the highest percentage of GD prescribing (96.1%-97.7%),
whereas esomeprazole showed the lowest GD prescribing (4.5%-14.8%) among the
most frequently used preparations in primary care.

Conclusion: This study shows a modest upward trend of GD utilisation in primary
care, though its share appears to be lower than expected. GD use revealed a consist-
ent reduction towards older age groups. GDs were more likely to be prescribed for

acute conditions, particularly infectious diseases.

as 20%-90% less than that of the reference drugs before the pat-

ent expires.? Therefore, disseminating GD use has been accepted

as an effective approach to control increasing drug expenditures.®

same qualitative and quantitative composition as the reference drug
and has the same/similar pharmaceutical form. For market approval,
a candidate GD only requires demonstration of bioequivalence to
the reference drug after patent expiration. No repetition of preclini-
cal and clinical phase trials usually allows for cheaper pricing with

the same therapeutic effect.! In fact, the price of GDs is reported

Furthermore, this provides significant savings on healthcare costs
and contributes to the long-term sustainability of healthcare.*

It has been consistently shown that the effectiveness and safety
of drugs do not differ between generic and reference prepara-
tions.”® Despite a huge evidence base, physicians, other healthcare

professionals and patients were often reported to have various
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concerns regarding the quality, efficacy and safety of GDs as well as
negative attitudes towards their use.”*? In fact, GD use is affected
by many further factors, including demographic and clinical features
of patients, variety of alternative options of drugs available for a
given indication, prescribing with brand/generic name and pharma-
cological properties of the drug, etc. 132t

Primary care prescriptions provide important insights about
pharmacotherapy-focused subjects such as the drug utilisation pat-
tern of the majority of the population, overall clinical features and
preferences of patients and the prescribing behaviours of physicians.
Primary care physicians exercise a fairly large volume of prescribing
practice by initiating both the treatments of newly diagnosed pa-
tients and maintaining of those with chronic diseases. Therefore, the
generic or reference status of the drugs prescribed in primary care
can provide important information about GD utilisation patterns
across the country. Apart from revealing the physician's behaviour
in primary care, such findings will also lay the ground for the possi-
ble development areas in pharmacotherapy to make GD use more
rational. In this study, we aimed to exhibit the nationwide trend of
GD use in primary care and investigate potentially relevant drug and

patient factors.

2 | MATERIALS AND METHODS

In this cross-sectional study, all electronic prescriptions written by
primary care physicians in Turkey between 1 January 2013 and 31
December 2016 were analysed retrospectively. These prescription
records were anonymised and obtained via Prescription Information
System (PIS) managed by Turkish Medicines and Medical Devices
Agency. This study was approved by the Ethics Committee for
Non-interventional Studies of Dokuz Eylul University (Approval No:
2019/05-32) and carried out in accordance with the principles in the
Helsinki Declaration.

Drug-related data collected from prescriptions included
Anatomical Therapeutic Classification (ATC) code, generic/
reference drug status, route of administration (injectable/non-
injectable), origin (domestic manufactured/imported), number of
generic/reference drugs. Patient-related data included gender, age
groups (‘<18 years,” “18-44 years,” “45-64 years,” “65-74 years”
and “275 vyears”), and ICD-10 (International Classification of
Diseases-10) diagnostic codes. The percentage of GDs relative to
all drugs in these prescriptions was calculated for all patients and
also for these subgroups. In addition, the mean number of drugs
per prescription (NDPP) for generic and reference drugs was
determined.

The most frequently prescribed 20 active ingredients by year
were listed and the number/percentages of the GDs were calcu-
lated. In addition, the number of references and generic prepa-
rations for each of them commercially available in the market for
the corresponding year was determined. As the number of generic

brands may influence GD prescribing behaviours of the physicians,

What'’s known

e Generic drugs have generally lower costs than reference
drugs and provide significant savings on healthcare
costs.

e Generic drug utilisation varies widely between countries
and which is affected by many factors, including demo-
graphic and clinical features of patients.

What'’s new

e In Turkey, generic drugs had a share of 54% in quantity
and 37% in cost.

e Generic drug prescribing was decreased as the age
group increased, which was lowest in the 275-year-old
group.

e Generic drugs seem to be more pronounced in acute
conditions, particularly infectious diseases.

Clinical significance

e The findings in our study emphasise that one of the pri-
oritised addresses of activities to promote generic drug

use is primary care physicians.

we tested if any correlation existed between the generic/total brand
ratio and GD prescribing for the year 2013-2016.

GD use was also determined in active ingredient groups with
varying frequency of prescription: the most frequently prescribed
preparations ranked as “1-10,” “51-60," “101-110,” “251-260" and
“501-510" were identified for the total study period and the num-
ber and rate of GDs prescribed specifically for each of these groups
were examined.

The most frequently used drugs for specific indications were also
identified to determine particular GD prescribing rates. This analysis
was performed with single-diagnosis prescriptions (282,398,506),
which constituted 54.5% of prescriptions, to make possible as-
sociation of the drug(s) with the particular indications. The top 10
frequent diagnoses in these single-diagnosis prescriptions were de-
termined according to ICD-10 codes and GD use in these diagnoses
was examined. In addition, prescriptions with certain other remark-
able diagnoses [acute nasopharyngitis (JOO), acute sinusitis (JO1),
depression (F32-F33), low back pain (M54.5), asthma (J45-J46), dys-
pepsia (K30), acute cystitis (N30.0), osteoarthritis (M15-M19) and
type 2 diabetes (E11-E14)] were further analysed to determine GD
number/percentages of 30 most commonly prescribed active ingre-
dients for each indication.

In cost-related analyses, the prices of generic and reference
drugs were converted into Euro (€) currency. The PIS from which we
acquired drug prices and made calculations was initialized to operate
in 2010. The prices of drugs introduced to the market until this year

were standardised at the currency of 2010. For the drugs that were
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licenced within the study period, standardisation was made at the
retail prices when they were first released. The mean cost of GDs in

the prescriptions containing at least one GD was examined.

2.1 | Statistical analysis

Statistical analyses were performed with GraphPad Prism 5.0 pro-
gramme. In this descriptive study, the data were expressed as num-
bers and percentages for categorical variables and as mean and
standard deviation for continuous variables. Chi-square test and t
test were used to compare categorical and continuous variables of
the groups, respectively. Correlation analyses were performed with
SPSS 25.0 software. An overall type 1 error level of 5% was used to

infer statistical significance.

3 | RESULTS

During the 4-year period (covering 2013-2016), we identified
518.3 million prescriptions, those with at least one GD constituted
54.0% (n = 786,972,813). The frequency of GD prescriptions has
been found to increase each year, from 53.6% in 2014 to 54.4% in
2016. The annual mean “NDPP” for GDs ranged from 1.51 + 1.17 to
1.53 + 1.16 (Supplement S1).

In total, GDs constituted 54.2% and 53.8% of all drugs in the
prescriptions generated for women and men, respectively. GD pre-
scribing was significantly higher in women than men every vyear,
with the highest difference in 2016 as 54.7% vs. 54.0% (P < .001),
(Figure 1). The frequency of GD prescribing declined as the age
group increased, from 64.2% in <18-year-old population to 46.5%
in 275-year-old population (P < .001, Figure 2; see Supplement S1
for each year).

The frequency of GD prescribing was also more than half
for injectable drugs (53.1%-56.2%) (Supplement S2). During the
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FIGURE 3 The distribution of the cost shares of generic and
reference drugs in prescriptions written between 2013 and 2016

study period, 97.7%-97.9% of GDs were found to be domestically
manufactured.

The total cost of the drugs prescribed in primary care for 4 years
was €24.08 billion. GDs accounted for 37.4% of the total cost
(Figure 3). The mean annual cost of all drugs was €6.02 billion (range:
€4.81-€6.71 billion), and GDs costed an average of €2.25 billion
(range: €1.82-€2.53 billion). Prescriptions containing at least one GD
constituted 80.0% of all prescriptions (Supplement S3).

Among the most frequently prescribed preparations with at least
one generic and reference brand commercially available in the mar-
ket, metformin had the highest (96.1%-97.7%) and esomeprazole had
the lowest (4.5%-14.8%) GD prescription rate (Table 1). For these
top 20 preparations, we detected no significant correlation between
generic/total brand ratio and GD prescribing for any of the years
(r: .448, 0.507, .458, .490 between 2013 and 2016, respectively;
P > .05). The share of GDs was 71.0% for the group of top 10 fre-
quently prescribed active ingredients and it showed a consistent de-
cline as long as the frequency of prescription decreases (Figure 4).

In the top 10 most frequently encountered diagnoses, GD pre-
scribing was higher in all indications (highest in acute tonsillitis as
68.1%) except “essential hypertension” (33.9%) and “general med-
ical examination” (48.1%) (Table 2). For specific indications, GD
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TABLE 1

Years

2016

2015

2014

2013

Drug

Drug

Drug

Drug

Product

Product

Product

Product

Generic Drug

n (%)

Generic Drug

n (%)

Generic Drug

n (%)

Generic Drug

n (%)

R G

Rank

R G

Rank

G

R

Rank

G

R

Rank

Drug (ATC)

1.048.967 (32.6)
93.912.373 (68.5)

3

19

961.685 (33.1)

2

3

24

1.073.447 (36.9)
102.337.187

26 2

907.817 (38.0)

5

8

27

Oxymetazoline (RO1TAAQ5)

93.609.850 (69.8)

88.514.708 (70.7)

First 20 Drug Generic

Subtotal

(71.0)
105.706.142

109.674.000

(46.3)
203.586.373

103.423.349
(44.7)

89.795.204 (43.9)

Other Generic Drugs

(43.3)
208.043.329

197.033.199
(53.9)

178.309.912
(54.1)

Total Generic Drug

(54.4)

(53.6)

Abbreviations: comb, combination; G, generic drug; R, reference drug.

?Except psycholeptics.

bCombinations with vitamins B6 and B12.
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prescribing was higher in infectious (63.8%-65.3%) and several non-
infectious diseases (low back pain, osteoarthritis and type 2 diabe-
tes) but lower in depression (41.4%), asthma (42.2%) and dyspepsia
(44.7%) (Figure 5).

4 | DISCUSSION

We examined >500 million primary care prescriptions, where GDs
had a share of 54% in quantity and 37% in cost. Although this could
be lower than expected, it is notable that GD prescribing exhibits a
modest upward trend. Another remarkable finding of the study was
the higher predominance of GD prescriptions in commonly encoun-
tered acute conditions particularly infectious diseases. Nevertheless,
the frequency of GD prescribing decreased with age, which might be
related to the higher rate of chronic diseases in advanced age groups
and observed preference of reference drugs in chronic diseases, in-
cluding hypertension, asthma and depression.

GD utilisation varies among countries, especially with the ef-
fect of different government policies. The share of GDs ranges
from 17% to 83% across Europe, 84% in the USA, 68.6% in Canada
and 56.2% in Japan.?2?% This sales volume was reported to vary
between 53.6% and 56.6% in Turkey with an increasing trend but
still behind that of many OECD countries.?*?° This increasing
trend across the country seems to be compatible with GD use in
primary care in our study. However, the fact that 20% of the pre-
scriptions in our study did not contain GDs indicates the need for
investigating underlying causes as this modest increase appears
to be not sufficient and should be improved. Spreading GD use
is an important strategic step in reducing health expenditures. In
Europe, policies were developed between 2008 and 2015 where
increasing GD use was aimed to decrease drug expenditures by
making it compulsory to prescribe drugs with active substance
names in many countries such as Belgium, Greece and Spain.??%¢
In a circular issued by the Turkish Ministry of Health in 2009 and
re-addressed afterwards if required, it was emphasised that it is
not scientifically and legally valid for physicians to write on pre-
scriptions that pharmacists should not substitute reference drugs
with GDs.?” This situation indicates somehow an unsatisfactory
level of physicians’ adoption for GD prescribing and may have con-
tributed to the limited increase we observed in the study period.
On the other hand, the dissemination and promotion of GD use
has been incorporated in the year 2018-2022 Action Plan of the
health authority regarding rational use of medicines.?® In this con-
text, our findings might serve as a baseline for further studies that
would examine the impact of this intervention.

Among potential patient factors effective on GD use, we did
not observe a profound impact of gender—although mildly higher in
women—whereas age appears as an important parameter affecting
GD use. Although GDs constituted near two-thirds of all drugs in
children in our study, we observed that this trend decreased as the
age got older and reference drugs became predominant over the

age of 65 years. Higher use of GDs in younger patients might be
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partially associated with their clinical conditions for which the drugs
are indicated, for example relative dominance of infectious diseases
in younger individuals.?? In fact, the GD prescribing (63%-68%) de-
tected in acute diagnoses in our study was in parallel with the higher
rate of generics of antibiotics prescribed in infectious diseases. It
was reported that 66.5% of prescribed antibiotics for acute infec-
tions in primary care in Turkey were GDs and its use was highest
(66%) in acute pharyngitis.° Similarly, in our study, GDs formed 66%
of all drugs in this indication. On the other hand, it has been shown
in several studies that there is a prejudgement towards GDs in the
elderly patient group, for whom we found low use of GDs.2%3%:32
This may have affected the prescribing behaviour of physicians.33
In addition, the difference in GD prescribing behaviour in chronic
diseases that increase with age in our study may partially explain
the consistent decreasing trend related to age. It was reported that
the use of GDs in patients with multiple chronic diseases was lower
than those without, and patients with chronic diseases may have a
negative attitude towards GDs.%*%¢ Furthermore, such unfavour-
able attitudes were reported to affect physicians’ prescribing with
a tendency to reference drugs increased with comorbidity and older
age.”” Consistently, up to 79% of physicians were reported to pre-
fer reference drugs for their patients with some medical conditions
including cardiovascular diseases.®® This was further supported by
the lower GD use in chronic conditions in our study, including hyper-
tension (34%), depression (41%) and asthma (42%). In particular, GD
use was reported to vary 35%-45% in hypertension, making the per-
formance of our physicians lower than expected.>**° This might be
partly explained by the fact that about 80% of metoprolol, the only
antihypertensive agent among the top used agents, was prescribed
as generic in our study. Given the increase in chronic care expendi-
tures, it seems crucial GD use be encouraged in chronic diseases that
increase with age in reducing drug-related costs.***? In fact, using
GDs in the treatment of CVDs and diabetes has been reported to
reduce healthcare expenditures.*>*® Considering the raising share
of chronic disease management in primary care, the findings in our
study emphasise that one of the prioritised addresses of activities to
promote GD use is primary care physicians.

GDs have generally lower costs than reference drugs. The aver-
age price of a reference drug in Turkey was reported to be >3-fold of
that for GDs.** In our study, GDs constituting 54% of the drugs had
a 37% share in the cost. In 2017, the average GD sales volume of 26

OECD member countries was reported to be 52% and its share was
25%.2> On the other hand, this rate is higher in the USA, and it is re-
ported that generics, which make up 89% of the drugs prescribed in
2016, constitute 26% of the total prescription cost.*” In this context,
our findings on GD use might be suggested as partially satisfactory
in primary care. Efforts to encourage and increase GD use reported
that drug expenditures were reduced by 61% in the European Union
countries with a saving of approximately €100 billion in 2014.% This
tends to justify enhancement of GD-focused interventions in pri-
mary care for a sustainable healthcare service.

Generic market competition is an expected phenomenon in fre-
quently used drug groups. In fact, we observed about 70% share of
GDs for the top 20 most frequently prescribed preparations. This
value fell below the country average after the first 60 drugs that
were most often prescribed, leaving the reference drugs as predom-
inant afterwards. On the other hand, we detected no association
between drug's generic brand availability and GD prescribing per-
centage for the commonly used preparations. This does not seem to
confound our findings regarding the impact of age and clinical indi-
cation on GD use.

GD use by pharmaceutical forms showed a similar pattern as
overall findings in our study, with a very modestly higher use for
injectable drugs although with a fluctuating course. While we may
suggest that pharmaceutical form does not appear to affect GD use,
this needs to be further investigated by qualitative and/or quantita-
tive studies focused on the various forms of the drugs. On the other
hand, we observed 98% of GDs to be domestic manufactured in pri-
mary care. This was consistent with the previous reports of the over-
all domestic share of GDs in the country, which may be attributed to
the accredited authorised role of the health authority in monitoring
and auditing Good Manufacturing Practices internationally.*

The percentage of prescribing drugs with their generic name
in prescriptions is one of the indicators of rational drug use and in-
crease use of GDs.*’ This practice is exercised in many countries
with different strategies. A USA study reported that prioritisation of
generic brands during browsing of physicians for drugs in electronic
prescribing increased GD share in prescriptions.48 In addition, this
was reported to be further contributed by prescribing with generic
names rather than brands.*’

In this study, GD prescribing patterns of physicians were eval-

uated. Therefore, the main limitation of this study could be its
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FIGURE 5 The reference and generic status of the top 30 frequently prescribed preparations for selected indications

retrospective design because we could not assess the actual util-
isation of the generic or reference drug by patients, including the
conditions and changes during its dispending at the pharmacy or
reimbursement level. In this descriptive study, the relationship be-
tween diagnosis and treatment was not established and drug/di-
agnosis details were not evaluated by their demographic groups.
In addition, for minimising confounding indications, prescriptions
with multiple diagnoses were not assessed for indication-oriented
GD use, which can be considered as another limitation of this study.
Finally, the cost analyses of the study should be interpreted consid-
ering that the currency conversion of Turkish Lira to Euro was not
performed on actual time, rather on a standardised year.

In conclusion, the extent of GD utilisation in primary care facil-
ities in Turkey has been presented for the first time with a holistic
perspective and with the trend of change over the years. This study
shows a modest upward trend of GD utilisation in primary care,
though its share appears as lower than expected. GDs were less
likely to be prescribed in older age groups. This may be related to the
fact that chronic conditions increase with age and physicians tend
to prefer to prescribe reference drugs in chronic diseases. Primary
care physicians are typically more likely to provide health care for
patients of all ages, a larger population and diversity than other phy-
sicians in a given time period. Therefore, the contribution of primary
care physicians to the efforts that aim to increase GD use will be
considerably significant. This will also help to enhance drug-based
cost savings in a major component of the healthcare system. The
striking points obtained from this research not only introduce a per-
spective on GD use in primary care but also give important clues in

critical aspects for the dissemination of GD use.
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