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Background: There is a concern that topical tacrolimus and pimecrolimus, indicated for
second-line treatment of atopic dermatitis, may increase the risk of lymphoma and skin cancer,
particularly in children.

Objective: The aim of this study was to compare incidence rates (IRs) of lymphoma and skin
cancer between new users of topical tacrolimus or pimecrolimus and users of moderate- to
high-potency topical corticosteroids (TCSs) and untreated subjects.

Methods: This is a multicenter cohort study with frequency matching by strata of propensity
scores in population databases in the Netherlands, Denmark, Sweden, and the UK. [R ratios
(IRRs) were estimated using Mantel-Haenszel methods for stratified analysis.

Results: We included 19,948 children and 66,127 adults initiating tacrolimus, 23,840 children
and 37,417 adults initiating pimecrolimus, 584,121 users of TCSs, and 257,074 untreated sub-
jects. IRs of lymphoma per 100,000 person-years were 10.4 events in children and 41.0 events
in adults using tacrolimus and 3.0 events in children and 27.0 events in adults using pimecro-
limus. The IRR {95% confidence interval [CI]) for lymphoma, tacrolimus versus TCSs, was
3.74 (1.00-14.06) in children and 1.27 (0.94-1.71) in adults. By lymphoma type, the highest
IRR was 3.17 (0.58—17.23) for Hodgkin lymphoma in children and 1.76 (95% CI, 0.81-3.79)
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Abstract
Purpose:

ment persistence estimating the proportion of patients who have not yet experienced a
treatment break by a given day after treatment initiation. This method only allows
patients to be studied until their first treatment break. The "proportion of patients cov-

Standard Kaplan-Meier (KM) survival analysis is often used to study treat-

ered” (PPC) method is another approach to study treatment persistence. It measures
the proportion of live patients currently covered by treatment. We aimed to describe
the PPC method, show how the KM survival analysis and the PPC method can describe
treatment persistence, and discuss the interpretation/application of the methods.
Methods: We identified new users of statins, selective serotonin reuptake inhibi-
tors, hormone replacement therapy, and ibuprofen. We used KM estimates and the
PPC to describe persistence in the 3 years post treatment initiation, using a grace
period of 90 days to define a freatment break

Results: Three years after statin initiation, approximately 40% of patients were still
in continuous treatment (KM survival) and 60% of patients still alive were in current
treatment (PPC). Corresponding numbers were 12% and 25% for selective serotonin
reuptake inhibitors and 9% and 29% for hormone replacement therapy. At 1 year,
numbers were 5% and 10% for ibuprofen. The PPC showed markedly less variability

than the KM survival analvsis with different choices of erace penods.
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SUMMARY

Purpose Our aim was to perform a systematic review of the methods currently being used to assess adherence and
persistence in pharmacoepidemiological and pharmacoeconomic studies using automated databases.

Methods A MEDLINE search of English language literature was performed to identify studies published between January
1. 1980 and March 31. 2004 that evaluated adherence. compliance. persistence, switching. or discontinuations of medications
using automated dispensing data (pharmacy records). Two study investigators independently reviewed the abstracts and
articles to determine relevant studies according to specified criteria.

Results A total of 136 articles met the criteria for evaluation. The types of measures of adherence and persistence
commonly reported include the medication possession ratio and related measures of medication availability (77 studies),
discontinuation/continuation (58 studies), switching (34 studies), medication gaps (13 studies), refill compliance (7 studies),
and retentiveness/turbulence (4 studies). Specific issues considered include the assessment of exposed time to drug therapy
and specification of the follow-up period.

Conclusions The terminology. definitions, and methods to determine adherence and persistence differ greatly in the
published literature. The appropriateness and choice of the specific measure employed should be determined by the overall
goals of the study, as well as the relative advantages and limitations of the measures. Copyright © 2006 John Wiley & Sons,
Lud.

KEY WORDS — medication compliance: adherence: persistence; automated data; administrative data

INTRODUCTION according to schedule. while persistence generally
indicates whether a patient stays on therapy or the time
Adherence to prescribed medications is a key factor  from initiation to discontinuation of therapy.®'' How-
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Table 2 Percent distribution of prescriptions between different prescriber types [general practitioner (GP), specialist (SP), hospital doctor (HP)]
specified by patient age category, drug, and incident and nonincident prescriptions. Study period: 1 October 2008-30 September 2011

Drug Patient age category

2-5 years 6—12 years 13—17 years 18-24 years 25-49 years 50+ years

Incident prescriptions: percent distribution: GP/SP/HP

Methylphenidate (1)  6/28/66 (539) 7/27/66 (6,338) 10/30/59 (4,231)  18/44/38 (5243)  20/49/31 (9.767)  22/24/53 (2,864)
Atomoxetine (11) <10 5/27/68 (228) 8/32/60 (371) 15/28/55 (632) 14/35/48 (875) 17/32/50 (96)
Modafinil (n)* <10 <10 <10 <10 19/59/22 (27) 42/21/32 (19)

Nonincident prescriptions, weighed by DDD: percent distribution: GP/SP/HP

Methylphenidate (n) 18/25/57 (9,451) 23/24/53 (157,135) 29/24/47 (95,082) 39/33/27 (78,283) 43/38/18 (203,690) 58/23/19 (3,126)
Atomoxetine (n) 18/32/51 (565) 10/34/56 (22,985)  13/35/52 (18,211) 21/38/40 (14,520) 22/47/29 (24,007)  24/55/21 (2,201)
Modafinil (n)* <10 26/44/27 (75) 27/49/24 (391) 34/50/16 (1,571)  38/50/13 (5,094) 49/35/15 (2,692)

*Only persons previously using either methylphenidate or atomoxetine
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Abstract: The aim of this study was to measure the validity of the prescriber information recorded in the Danish National Pre-
scription Registry (DNPR). The prescriber information recorded in the pharmacies’ electronic dispensing system was considered
to represent the prescriber information recorded in the DNPR. Further, the problem of validity of the prescriber information per-
tains only to non-electronic prescriptions, as these are manually entered into the dispensing system. The recorded prescriber infor-
mation was thus validated against information from a total of 2000 non-electronic prescriptions at five Danish community
pharmacies. The validity of the recorded prescriber information was measured at the level of the individual prescriber and the pre-
scriber type, respectively. The proportion of non-electronic prescriptions with incorrect registrations was 22.4% (95% confidence
mterval (CI): 20.6-24.3) when considering individual prescriber identifiers and 17.8% (95% CI: 16.1-19.5) when considering pre-
scriber type. When excluding prescriptions specifically registered as ‘missing prescriber identifier’, the proportions decreased to
9.5% (95% CI: 82-11.0) and 4.1% (95% CI: 3.2-5.1), respectively. The positive predictive values for the classification of pre-
scriber types were in the range of 94.0-99.2%, while the sensitivity ranged between 64.6% and 91.8%. With a maximum of 14%
non-electronic prescriptions of all prescriptions in the DNPR in 2015, this corresponds to correct classification of prescriber types
in the DNPR of at least 97.5%. In conclusion, the prescriber information i the DNPR was found to be valid, especially in recent
years. Researchers should be aware of the low sensitivity towards prescriptions from private practicing specialists.

The Danish National Prescription Registry (DNPR) constitutes the prescriber variable was incorrectly recorded in 11% of

a unique data source that has been widely used in Danish non-electronic prescriptions [2].
pharmacoepidemiological research ever since it was made We undertook this study to validate the prescriber informa-
accessible to researchers in 2003 [1]. The DNPR contains sev- tion recorded in the DNPR.

eral variables describine the sinele drmme ourchase since 1995
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Sixteen-year nationwide trends in antithrombotic
drug use in Denmark and its correlation

with l[andmark studies

Kasper Adelborg,]'2 Erik Lerkevang Grove,>> Jens Sundbell 2 Maja Laursen,”

Morten Schmidt'-

ABSTRACT

Objective Antithrombotic drugs are widely used in the
prevention and treatment of cardiovascular diseases; yet,
nationwide long-term usage trends remain unexplored.
We examined long-term trends in the use of
antithrombotic drugs in Denmark.

Methods Using nationwide prescription data, we
obtained information on primary care use of antiplatelet
drugs, vitamin K antagonists (VKA), non-vitamin K
antagonist oral anticoagulants (NOAC), heparins and
fondaparinux during 1999-2014.

Results During the 16-year period, the use of
antithrombotic drugs per 1000 inhabitants/day increased
from 64 to 96 defined daily doses (DDD), and the
prevalence proportion of users doubled from 5.1% to
9.6% of the Danish population. From 1999 to 2014,
there was an increased use of both antiplatelet drugs
(from 60 to 79 DDD per 1000 inhabitants/day) and VKA
(from 4 to 9 DDD per 1000 inhabitants/day). NOAC was
marketed in 2008 and had an abrupt rise in use to 8
DDD per 1000 inhabitants/day in 2014. The use of
heparins and fondaparinux increased slightly during the
study period (from 0 to 0.6 DDD per 1000 inhabitants/
day). Hospital use of antithrombotic drugs also increased
during the study period, but constituted a minor part of
the total use (4 DDD per 1000 inhabitants/day in 2014).
Conclusions Considerable changes have occurred in
the use of antithrombotic drugs during the past

16 years, including the introduction of several new and

R TN R e~

affected by expert recommendations in international
clinical guidelines from large organisations such as
the European Society of Cardiology, American
Heart Association and the American College of
Cardiology.® Tt is unknown to what extent changes
in scientific evidence on antithrombotic drugs are
being implemented in clinical practice.

Despite the importance of understanding the pat-
terns in use of antithrombotic drugs, no previous
studies have examined these trends in a nationwide
setting. We examined 16-year trends in antithrom-
botic drug use in Denmark.

METHODS

Setting

We conducted this study in Denmark from 1
January 1999 to 31 December 2014. Denmark has
a population of approximately 5.6 million inhabi-
tants, and all inhabitants have equal and free access
to universal tax-supported healthcare, including ser-
vices at general practitioners, hospitals and partial
reimbursement for prescribed medications, including
antithrombotic drugs. Antithrombotic drug sales in
the primary healthcare sector comprise purchases of
prescription drugs and pharmacy-only over-the-
counter sale of aspirin. Of note, the vast majority of
low-dose aspirin is obtained by prescription due to
coprescribing with other drugs and cost reduction
by reimbursement.* Drugs prescribed by physicians



Table 1  Antithrombotic drug use in the primary healthcare sector during 1999-2014 in Denmark

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 201 2012 2013 2014

Overall

DDD* 63.5 65.6 67.7 71.3 75.7 79.7 82.3 86.2 89.5 93.9 95.3 96.0 96.5 96.9 96.1 959
Userst  50.6 53.5 59.3 65.5 71 76.3 80.2 84.5 88.2 91.4 92.5 93.9 953 96.0 95.7 95.5
Antiplatelet drugs

DDD* 59.7 61.6 63.2 66.7 70.5 73.9 75.9 79.1 81.7 85.7 86.9 87.5 87.3 85.7 82.4 79.0
Userst  44.6 47.0 52.5 58.4 63.6 68.1 7n3 75.0 78.1 81.1 81.9 82.6 83.1 82.1 79.4 769
VKA

DDD* 3.8 4.0 4.4 4.6 5.1 5.7 6.3 6.9 1.5 79 7.8 8.0 84 8.7 8.7 8.5
Userst 74 8.0 8.7 9.4 10.3 11.4 125 135 14.3 14.7 14.9 15.3 16.1 16.2 16.3 16.0
NOAC

DDD* - - - - - - - - - 0 0 0 0.2 1.9 4.5 19
Userst - - - - - - - - - 0.04 0.43 0.79 18 3.6 6.1 8.5
Heparins and fondaparinux

DDD* 0 0 0.10 0.10 0.10 0.10 0.10 0.20 0.30 0.40 0.50 0.50 0.50 0.60 0.60 0.60
Userst 0.12 0.15 0.18 0.20 0.24 0.31 0.36 0.49 0.70 0.85 0.89 1.1 1.2 1.4 1.4 13

*DDD per 1000 inhabitants/day.
tNumber of users per 1000 inhabitants.
DDD, defined daily doses; NOAC, non-vitamin K antagonist oral anticoagulants; VKA, vitamin K antagonists.
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Abstract: Paracetamol (acetaminophen) is one of the most commonly used analgesics in Europe; however, both the safety and
efficacy of paracetamol have recently been questioned. Little is known about cross-national differences in the sales of paraceta-
mol. Using national wholesale statistics and nationwide prescription drug registers, we investigated trends in total and prescribed
use of paracetamol in the Nordic countries. The total sales of paracetamol (Anatomical Therapeutic Chemical (ATC) classifica-
tion system code: NO2BEO1) measured as defined daily doses (DDD) per 1000 inhabitants/day, and the sales by prescription
(users per 1000 inhabitants/year), increased in the Nordic countries from 2000 to 2015. The total sales were highest in Denmark
throughout the period., with 65 DDD per 1000 inhabitants/day and lowest in Iceland with 30 DDD per 1000 inhabitants/day in
2015. The cross-national difference in total sales of paracetamol was smaller in 2015 than in 2000. The proportion of paraceta-
mol (DDD per 1000 inhabitants/day) sold by prescription was also highest in Denmark (78%). compared with 75% in Finland,
69% in Sweden, 61% in Norway and 38% in Iceland. Paracetamol by prescription was more common at older ages and among
women. Total and prescribed sales of paracetamol have increased in all five Nordic countries over time. Cross-national differ-

ences exist, with highest sales per capita in Denmark throughout the period.

Paracetamol/acetaminophen is one of the most commonly
used analgesic drugs in Europe [l], but relatively little is
known about cross-national differences in paracetamol sales.
Paracetamol has a favourable safety profile and is endorsed as
first-line treatment for many pain conditions [2] and for both
acute and persistent pain in geriatric patients [3].

However, the safety of paracetamol, especially for chronic
use, has, recently been questioned. A randomized controlled
trial found elevated aminotransferase activities after recurrent

Given that the efficacy of paracetamol has been questioned
for some of its main indications [5.11] and the unclear safety
profile of high-dosage paracetamol [4,5], it is important to
understand how paracetamol is used at the national level.
Cross-national comparison of drug use is necessary to distin-
guish between trends and changes influenced by nation-speci-
fic factors (e.g. guidelines and drug formulary), and can be
used to generate hypothesis and inform health policy to facili-
tate the rational use of drugs. By combining wholesale statis-
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Supporting Information

Additional Supporting Information may be found online in
the supporting information tab for this article:

Table S1. Overview data availability and access for this
study.

Figure S1. Total sales paracetamol + codeine combinations
(NO2ZAAS59) in DDD per 1000 inhabitants/day, all Nordic
countries 1999-2015.

Figure S2. Total sales paracetamol + caffeine combinations
(NO2BE51) in DDD per 1000 inhabitants/day, all Nordic
countries 1999-2015.

Figure S3. Female/male ratio of the use of plain paraceta-
mol (NO2BEO1) sold by prescription, users per 1000 inhabi-
tants yearly, all Nordic countries except Iceland (no data
available) 1995-2015.

Figure S4. Female/male ratio in 2015 subtracted with
Female/male ratio in 2006 of the use of plain paracetamol
(NO2BEOI) sold by prescription, users per 1000 inhabitants
yearly, the Nordic countries except Iceland and Finland.
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Sty OeEcrnve Evidence on the cardiotoxicity of nonaspirin nonsteroidal antiinflammatory drugs
(NSAIDs), particularly diclofenac and the newer selective cyclooxygenase (COX)-2 inhibitors, has
accumulated over the last decade. Our objective was o examine whether the use of NSAIDs in the
Mordic countries changed with the emerging evidence, regulatory statements, and clinical guidelines
advocating caution for the use of specific NSAIDs,

Desiow Drug utdlizadon study.

Data Soumces Mationwide wholesale statistics and prescription registries in Denmark, Finland, leeland,
Morway, and Sweden (2000-2016).

MEeastREMENTS AND Muw BEsinis Our main outcome measures were yearly total sales, expressed as
number of sold defined daily doses (DDDsK1000 inhabitants/day, and yearly prevalence of prescrip-
fon use, expressed as number of prescription users per 1000 inhabitants. The DDD is the assumed
average maintenance dose per day for a drug used for its main indication in adults. Total sales of
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Abstract

Purpose The use of ADHD drugs among adults is controver-
sial and has until recently not been approved for use in adults
in most countries. The aim was to investigate use of ADHD
drugs (stimulants and atomoxetine) among the entire adult
population in the Nordic countries.

Methods We conducted a multinational population-based pre-
scription register study based on the entire adult population in
the five Nordic countries (Denmark, Finland, Iceland, Norway
and Sweden). All users of ADHD drugs aged 18-64 years
during 2008-2012 were included, which for 2012 comprised
76,896 drug users among 15.8 million adult inhabitants.
Results Annual prevalence of drug use increased during the
study period for both genders and all age groups. The overall
prevalence increased from 2.4 to 5.3 per 1000 men and 1.8 to
4.4 per 1000 women. Incidence also increased, but to a lesser
extent in the last part of the study period. Methylphenidate

was used by 88 % of drug users. Treatment was discontinued
within the first year by 21 % of new drug users. Among all
users of ADHD drugs, 53 % of men and 64 % of women
concurrently used other psychotropic drugs, most frequently
antidepressants and hypnotics. Psychotropic co-medication
increased with age and was more pronounced among women
than men.

Conclusions Use of ADHD drug among adults more than
doubled over a 5-year period, and a majority were concurrent-
ly treated with other psychotropics. Adults constitute a sub-
stantial proportion of persons treated with ADHD drugs.
Thus, evidence for long-term efficacy and safety in adults is
urgently needed.

Keywords ADHD - Psychostimulants - Adults -
Pharmacoepidemiology - Nordic countries
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Gender Men

Age group 18-24 25-34 3544 45-64 18-64
ADHD users (n) 14,396 11,972 9059 7023 42,450
Any psychotropic 38 56 62 67 53
Antidepressants 20 32 37 40 30
Antiepileptics 7 15 16 17 13
Antipsychotics 14 20 20 19 18
Anxiolytics 7 17 21 25 16
Hypnotics 15 23 27 31 23
Melatonin 7 6 5 5 6

Other hypnotics 10 20 24 29 19



Early discontinuation and switch in treatment

Among 62,144 new users of ADHD drugs during 2008-2011,
13 % filled only the initial prescription and 9 % filled only one
more prescription, while 79 % filled 3 or more prescriptions of
any ADHD drug during the first year of treatment. When
restricting to users who 1nitiated treatment on methylpheni-
date, 21 % filled only one or two prescriptions of any
ADHD drug during the first year (discontinuation), while
8 % recelved atomoxetine within the first year (switching).
Among users who initiated treatment on atomoxetine, 25 %
filled only one or two prescriptions while 32 % received meth-
ylphenidate within the first year.
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Abstract Our objective was to describe the use of selec-
tive serotonin reuptake inhibitors (SSRIs) in the entire
Danish population of children and adolescents from 1995 to
2011. Data on filled SSRIs were obtained for all children in
Denmark aged 5-17 during 1995-2011. The amount and
type of SSRIs filled were calculated as well as incidence
rates and prevalence proportions. Furthermore, we looked at
concurrent use of other psychotropic drug treatment dura-
tion. A total of 23,547 children aged 5-17 used SSRIs
during the study period, most commonly sertraline followed
by citalopram. Overall, the incidence rate increased from
0.57 per 1,000 person years in 1997 to 3.30 in 2010 and fell
to 2.55 in 2011, while the prevalence proportion rose from

0.1 per 1,000 children at the end of 1995 to 3.3 at the end of

2011. However, these findings were driven entirely by an

concurrently, most notably antipsychotics (12-28 %) and
psychostimulants (10-33 %). About 50 % of adolescents
and 40 % of children discontinued (reatment within
12 months of initiation. We found a marked increase in the
use of SSRI drugs among adolescents in Denmark between
1995 and 2011. Whether this increase reflects a true
increase in disorder occurrence, an increase in diagnostic
intensily or more aggressive lreatment remains uncertain.

Keywords SSRIs - Antidepressants - Drug utilization
study - Children - Adolescents

Introduction
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Abstract

Background: The use of proton-pump inhibitors (PPIs] has increased over the last decade.
The objective of this study was to provide detailed utilization data on PPl use over time, with
special emphasis on duration of PPl use and concomitant use of ulcerogenic drugs.

Methods: Using the nationwide Danish Prescription Registry, we identified all Danish

adults filling a PPl between 2002 and 2014. Using descriptive statistics, we reported (i)

the distribution of use between single PPI entities, (ii) the development in incidence and
prevalence of use over time, (iii) measures of duration and intensity of treatment, and (iv) the
prevalence of use of ulcerogenic drugs among users of PPls.

Results: We identified 1,617,614 adults using PPls during the study period. The prevalence of
PPl use increased fourfold during the study period to 7.4% of all Danish adults in 2014. PPI

use showed strong age dependency, reaching more than 20% among those aged at least 80
years. The proportion of users maintaining treatment over time increased with increasing age,
with less than10% of those aged 18-39 years using PPIs 2 years after their first prescription,
compared with about 40% among those aged at least 80 years. The overall use of ulcerogenic
drugs among PPl users increased moderately, from 35% of users of PPl in 2002 to 45% in 2014.
Conclusions: The use of PPIs is extensive and increasing rapidly, especially among the elderly. Correspondencs to

Anders B. Ledrup, MD,
PhD

Keywords: proton-pump inhibitor, prescription registry, general population, prevalence, Departmentof Hepatology
and Gastroenterology,

mmdence, ulcerogenlc drugs Aarhus University Hospital,
MNerrebrogade 44, Aarhus,
8000, Denmark
. . . loedrup.ab@gmail.com
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Proton-pump inhibitors (PPIs) have for many sible associations between long-term PPI use and MScPharm, PhD

- - : - - Anne Broe, MD
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Results

We 1dentified 1,617,614 adults filling 18,963,535
prescriptions for PPIs throughout the study period.
517,000 (32%) filled only one prescription,
whereas 449,272 (28%) and 739,339 (46%) filled
two to four, and five-plus prescriptions, respec-
tively. The median number of DDDs filled per
prescription was 56 (interquartile range 28-98).
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Figure 2. (A] Number of users (point-prevalence
proportion), and (B) number of new users (incidence
rate) of proton-pump inhibitor use among adults
(=18 years) in Denmark from 2002 to 2014.
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Proportion of concomitant users (%)
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Use of topical ocular antibiotics in young children:
a Scandinavian drug utilization study
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ABSTRACT.

Purpose: Acute infectious conjunctivitis is a common disease. While usually self-
limiting, children often receive treatment to be accepted back into nursery, day
care or school. We aimed to describe trends in the utilization of topical ocular
antibiotics in voung children aged (0—4 years in Denmark, Norway and Sweden.
Methods: Using individual-level data from the Danish National Prescription
Registry (2000-2015), we provided detailed descriptions of treatment patterns at
the individual level, stratified by age (0-1 vears, 2—4 vears) and antibiotic
substance. Aggregate-level data for Danish, Norwegian and Swedish children
{0—4 years) were obtained from publicly available data sources (2000-2016).
Results: We identified 107 581 Danish children aged 04 years receiving
271 980 treatment episodes. The incidence rate was relatively stable between
WMWY and YO0 fon avorame SET and YT 1M noresncveare Far (e #0 1o and Yo 0

in eight children has symptoms of acute
conjunctivitis and the percentage is
even higher among younger children
(Hevding 2008). The majorty of
patients with acute conjunctivitis are
treated by general practitioners rather
than ophthalmologists {Azari & Bar-
ney 2013).

The difficulty in distinguishing
between viral and bactenal conjunc-
tivitis is a common problem (Hevding
2008; Sheikh et al. 2012; Azari &
Barney 2013). In young children, 50—
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