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Correctly classifying the subjects of a
study in exposed or non-exposed
constitutes the foundation of an

epidemiologic study.

Since by definition, in a
pharmacoepidemiological study, the
exposure 1s a drug, a sound knowledge of
drug utilisation, pharmacology and
toxicology are essential to the design and
critical appraisal of these studies.
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Does use of tranexamic acid during

HIP SURGERY cause... problems?

Bleeding?
Myocardial infarction?

Ischemic stroke?



Single dose
T1/2 = 3 hours

Coding?



Does use of tranexamic acid during

MENORRHAGIA cause... problems?

Bleeding?
Myocardial infarction?
Ischemic stroke?
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Figure 2. Median International Normalized Ratio Levels Over Time
Among Users of Warfarin Exposed to Dicloxacillin

Percentile

Median International Normalized Ratio

-56 -49 -42 -35 -28 -21 -14 -7 0 7 14 21 28 35
Days Relative to Dicloxacillin Exposure

Pottegard et al. JAMA 2015
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Abstract

Purpose: Preclinical studies have suggested that proton pump inhibitors (PPls) may
increase pancreatic cancer risk; however, epidemiological studies are few, with con-
flicting results. This spurred us to evaluate whether PPl use is associated with an
increased risk of pancreatic cancer in a large population-based study.

Methods:
demographic and health care registries. All patients with a first cancer diagnosis of pancre-
atic cancer between 2000 and 2015 were identified from the Danish Cancer Registry and

age-matched, sex-matched, and calendar-matched 1:20 to population controls using risk

We conducted a nationwide case-control study using data from Danish

set sampling. Conditional logistic regression was applied to calculate odds ratios (ORs) and
95% confidence intervals (Cls) for pancreatic cancer associated with PPl use, adjusting for
potential confounders. Secondary analyses examined dose-response patterns and associ-
ations with individual PPIs as well as with histamine-2-receptor antagonists.

Ever use of PPls occurred among 27.8% of 6921 pancreatic cancer cases
and 25.4% of 34 695 matched controls, yielding a neutral adjusted OR of 1.04 (95%
Cl 0.97-1.11). Odds ratios were also close to unity in analyses of high use of PPls
(>1000 DDDs; OR, 0.92 95% Cl| 0.80-1.07). There was no evidence of a dose-
response relationship, with ORs close to unity across categories, including for those
with the highest cumulative use (>2000 DDDs; OR, 1.03 95% Cl 0.84-1.26). Analyses
of subgroups as well as individual types of PPl and of histamine-2-receptor antago-

Results:
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Lagtime
(months)
0
6
12
18
24
30
36
42
48
54
60

Adjusted OR

1.51 (1.31-1.73)
1.02 (0.90-1.17)
1.00 (0.87-1.15)
0.97 (0.85-1.12)
0.92 (0.79-1.07)
0.92 (0.79-1.07)
0.94 (0.80-1.10)
0.97 (0.82-1.14)
0.95 (0.80-1.12)
0.96 (0.81-1.15)
0.97 (0.81-1.16)

Hicks et al. Pharmacoepidemiology Drug Saf 2018
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Abstract

Purpose The aim of this study was to describe primary non-
adherence (PNA) in a Danish general practitioner (GP) set-
ting, i.e. the extent to which patients fail to fill the first
prescription for a new drug. We also assessed the length of
time between the issuing of a prescription by the GP and the
dispensing of the drug by the pharmacist. Lastly, we sought to
identify associations between PNA and the characteristics of
the patient, the drug and the GP.

Methods By linking data on issued prescriptions compiled in
the Danish General Practice Database with data on redeemed
prescriptions contained in the Danish National Prescription
Registry, we calculated the rate of PNA among Danish pa-

~ew + P A

“Cardiovascular system” (ATC group C). Most of the patients
redeemed their prescriptions within the first week. Older age,
high income and a diagnosis of chronic obstructive pulmonary
disease were found to be significantly associated with lower
rates of PN A, while polypharmacy and a diagnosis of ischae-
mic heart disease were associated with higher rates of PNA.
Conclusions The overall rate of PNA among Danish residents
in a GP setting was 9.3 %. Certain drug classes and patient
characteristics were associated with PNA.

Keywords Patient adherence - Medication adherence -
General practice - Registries - Pharmacology -
Pharmacoepidemiology



Exposure
Definition

Adjusted ORP
(95% Confidence
Interval)

Fixed window
30d
60d
90 d
120 d

Fixed daily intake
1.5 DDD/d
1.0 DDD/d
0.5 DDD/d
0.2 DDD/d

517 (2.40-11.11)
5.13 (2.75-9.55)
473 (2.72-8.23)
3.64 (2.14-6.18)

6.48 (2.88-14.57)
595 (3.02-11.71)
278 (1.77-4.37)
149 (1.16-1.93)

Hallas, Pottegard, and Stevring, PDS 2016



What 1s the height difference

between men and women?



Adjusted ORP

Exposure (95% Confidence
Definition Interval)
Fixed window
30d 5.17 (2.40-11.11)
60 d 5.13 (2.75-9.55)
90 d 473 (2.72-8.23)
120 d 3.64 (2.14-6.18)
Fixed daily intake
1.5 DDD/d 6.48 (2.88-14.57)
1.0 DDD/d 595 (3.02-11.71)
0.5 DDD/d 2.78 (1.77-4.37)
0.2 DDD/d 149 (1.16-1.93)

Hallas, Pottegard, and Stevring, PDS 2016



Incidence rate ratios of Gl-hospitalisations of NSAID users

Current users Recent past users Old past users

(0-30 days) (30-60 days) (60-150 days)
Diclofenac 3.9 2.2 1.3
Indomethacin 4.0 1.7 14
Naproxen 3.8 2.3 1.4

Nonusers 1.0




One statin tablet a day?

One alendronic acid a week?
An SSRI tablet a day?
1-2 paracetamol 3-4 times daily?
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Density

0.010

0.005
Prevalence
(Backward
recurrence)
- 100 pills | 200 pills| 3
0,000 Stopping (Uniform) 62.7 90.2 1252
01 Jan 01 Apr 01 Jul 01 Oct 01 Jan Male 70 78.1 1129 157.1

Date of redemption Female 50 65.4 92.2 126.5
Female 70 81.2 1173 163.1
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Abstract To determine whether atypical antipsychotics,
when compared to typical antipsychotics, increase the risk
of breast cancer. We conducted a retrospective cohort study
using a nested case—control analysis within the United
Kingdom General Practice Research Database population.
We identified all female patients prescribed at least one
antipsychotic (either typical or atypical), between | Janu-
ary 1988 and 31 December 2007, with follow-up until 31
December 2010. All incident cases of breast cancer were
identified and matched up to 10 controls. Adjusted rate
ratios (RR) of breast cancer associated with ever use of
atypical antipsychotics was compared to ever use of typical
antipsychotics. The cohort included 106,362 patients pre-
scribed antipsychotics during the study period. During a
mean follow-up of 5.3 years, 1237 patients were diagnosed
with breast cancer (overall rate: 2.7 per 1000/year). Com-
pared to patients who only used typical antipsychotics,

averlitcive 11eare nf atvricral antirevehaficre vweares et an

observed in terms of cumulative duration of use and
cumulative dose in olanzapine equivalents. The results of
this study should provide reassurance that compared to
typical antipsychotics, atypical antipsychotics do not
increase the risk of breast cancer.

Keywords Antipsychotics - Breast cancer - Population-
based
Introduction

Antipsychotics are now playing important role in the
treatment of several psychiatric disorders. In fact, there has
been a significant increase in their use. particularly for
off-label indications [1, 2]. Despite their effectiveness,
antipsychotics frequently cause side effects, including

hyvinmertnralacrtinerta [2 81 Hioch cormtim rralacrtfin lavale



Cases (n = 1237) Controls (n = 11,625) Adjusted RR (95% CI)*

Typical antipsychotics only, n (%) 976 (78.9) 9090 (78.2) 1.00 (Reference)

Atypical antipsychotics only

Cumulative duration of use, n ('F’E:)b
=224 days 36 (2.9) 355 (3.1) 0.95 (0.65, 1.39)
224-687 days 30 (2.4) 366 (3.1) 0.73 (048, 1.11)
=687 days 30 (2.4) 357 (3.1) 0.75 (0.50, 1.13)
Cumulative dose (in olanzapine equivalents), n 'F’E:}b
=910 mg 32 (2.6) 354 (3.0) 0.85 (0.57, 1.26)
910-3965 mg 31 (2.5) 369 (3.2) 0.76 (0.51, 1.13)
=3965 mg 33 (2.7) 355 (3.1) 0.82 (0.56, 1.20)

* Adjusted for the variables listed in Table I

b . .
Based on tertile categories
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AIMS

Some antipsychotics increase prolactin levels, which might increase the risk of breast cancer. Existing evidence is conflicting
and based on sparse data, especially for the increasingly used second-generation antipsychotics. We conducted a nationwide
case-control study of the association between antipsychotic use and incident breast cancer.

METHODS

From the Danish Cancer Registry, we identified women with a first-time diagnosis of breast cancer 2000-2015 (n = 60 360). For
each case, we age-matched 10 female population controls. Using conditional logistic regression, we calculated odds ratios (ORs)
for breast cancer associated with use of antipsychotics. We stratified antipsychotics by first- and second-generation status and by
ability to induce elevation of prolactin.

RESULTS

In total, 4951 cases (8.1%) and 47 643 controls (7.9%) had ever used antipsychotics. Long-term use (=10 000 mg olanzapine
equivalents) was associated with breast cancer, with an adjusted OR of 1.18 [95% confidence interval (Cl), 1.06, 1.32]. A weak
dose—response pattern was seen, with ORs increasing to 1.27 (95% C11.01, 1.59) for =50 000 mg olanzapine equivalents. As-
sociations were similar for first- and second-generation antipsychotics (ORs 1.17 vs. 1.11), but also for nonprolactin inducing-
antipsychotics (OR 1.17). Stratifying by oestrogen receptor status, positive associations were seen for oestrogen receptor-positive
cancers (long-term use: OR 1.29; 95% CI 1.13, 1.47) while no associations were observed for oestrogen receptor-negative
cancers.

CONCLUSIONS

Overall, our results do not suggest a clinically important association between antipsychotic use and risk of breast cancer. The
importance of drug-induced prolactin elevation is unclear but may lead to a slightly increased risk of oestrogen receptor-positive
breast cancer.



Main exposure variables and covariates
Exposure to different antipsychotics was standardized using
olanzapine equivalents [38]. For drugs not assigned a conver-
sion factor, one defined daily dose (DDD), per WHO defini-
tions, was considered equivalent to 10 mg olanzapine [39].
We applied a pre-specified main exposure measure corre-
sponding to a cumulative exposure of 10 000 mg olanzapine,
while restricting to antipsychotics with prolactin inducing
properties (Appendix S2). We included all exposure from
1995 (the opening of the Prescription Registry) until 1 year
before an individual’'s index date. The largely arbitrary cut-
off of 10000 mg olanzapine equivalents was selected based
on pharmacological consideration that if antipsychotic use
inferred a risk of breast cancer, a substantial use was likely
to be necessary to detect an increased risk. For dose-
response analyses, we used the following prespecified cate-
gories: 0-4999 mg, 5000-9999 mg, 10000-19 999 mg,
20000-49999 mg and >50000 mg. These strata were se-
lected to ensure that we did not overlook risk associated
with either very short or very high use of antipsychotics.
In all exposure calculations, we disregarded prescriptions
redeemed within 1 year before the index date to reduce
the possibility of reverse causation [40], and because such
recent exposure is unlikely to affect cancer development.



Exposure group Cases Controls Adjusted OR"

Ever use
| temgtemwe |
Cumulative use
0-4999 mg
5000-9999 mg
10 000-19 999 mg
20 00049999 mg
>50 000 mg




Exposure group Cases Controls Adjusted OR"

Ever use 4798 46156 1.00 (0.97-1.04)

Cumulative use®

0-4999 mg 3756 37619 0.97 (0.94-1.01)

5000-9999 mg 349 2878 1.19 (1.05-1.34)
10 000-19 999 mg 243 2131 1.11 (0.95-1.29)
Cases (n = 1237) Controls (n = 11,625) Adjusted RR (95% CD)*
20 000-49999 mg 246 1993 1.27 (1.07 ————
Typical antipsychotics only., n (%) 976 (78.9) 9090 (78.2) 1.00 (Reference)
Atypical antipsychotics only
250 ooo mg 204 1 5 35 1 .2 7 (1 .O-I Cumulative duration of use, n (%)°
=224 days 36 (2.9) 355 (3.1) 0.95 (0.65, 1.39)
224-687 days 30 (2.4) 366 (3.1) 0.73 (048, 1.11)
=687 days 30 (2.4) 357 (3.1) 0.75 (0.50, 1.13)
Cumulative dose (in olanzapine equivalents), n (%)"
=910 mg 32 (2.6) 354 (3.0) 0.85 (0.57, 1.26)
910-3965 mg 31 (2.5) 369 (3.2) 0.76 (0.51, 1.13)
>3965 mg 33 (2.7 355 (3.1) 0.82 (0.56, 1.20)

% Adjusted for the variables listed in Table 1
" Based on tertile categories
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Proportion of patients covered (%)
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