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ABSTRACT (word count199)

Objective.. Ta investigate whether continued use of non-aspirin NSAID, low dose
aspirini*highrdose aspirin, statins, allopurinol, and angiotensin agents detiheases
rate ofincident depression using Danish nation-wide populatsed registers.

M ethods:"All persons in Denmark who purde the exposure medications of interest
between1995 and 2015 and a random sample of 30 % of the Danish populegion we
included in the studylwo different outcome measures were inclydga diagnosis of
depressive disorder at a psychiatric hospitah@atient or outpatient and 2) a combined

measure of a diagnosisdépression or use of antidepressants.
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Results: A total 0of 1,576,253 subjects were exposed to one of the six drugs of interest
during the exposure period from 2005 to 2015. Continued use of low dose aspirin,
statins, allopurinol, and angiotensin agents were associated with a decreaséd ra
incident depression according to both outcome measures. Continued uses of non-
aspirin NSAIDs as well as high dose aspirin were associated with an increased rate of
incident depression.

Conclusion: The findings support the potential of agents acting on inflammation and
the stress response system in depression as well as the potential of pepakibn
registers to,systematically identify drugs widpurposing potential.

Key words. drug repurposing, NSAID, aspirin, statins, allopurinol, angiotensin,
inflammation; stress, depressive disorder, antidepressants

Significant outcomes

e Initial use of all exposure drugs was associated with increased rategleht
depression reflectingositiveassociations between the physical illnesses for
which.the drugs were prescribed and depression.

e Compared to initial usepatinued treatmentwith low dose aspirin, statins,
allopurinol, and angiotensin agents magréase the rate of incident
depressionvhereas antinuedtreatmentsvith nonaspirin NSAIDs as well as
high dose aspirimay not.

e These findings are in accordance with pathophysiological mechanisms of
actionof the drugs.

Limitations

e Altheugh we addressed confounding in the design of the study analyses and by
adjusting for comorbid physicdlnessesconfoundingactorscannot be
excluded.
I ntroduction
Depression imposes a very high societal burden in terms of cost, lost productivity,
morbidity, suffering, and mortalit}; and is a leading cause of disability and disease
burden worldwidé. Despite the high prevalence and healthcare costs of depression,
the inefficient, costly and unpredictable drug development process has led to
decreased public and investor confidence in the abilities of companies to develop safe
and efficacious drugs®. One of the major reasons for this decreagbelong and

costly development from preclinical to clinical trials as a major proportion of
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candidate drugs fails to reach the market due to disappointing efficacy or
unpredictable side effects in human3here has also been an industry focus on

monoamine targets leading to maasynilar agents, but few truly novel ones.

An increasingly prevalent idea in many fields of medicine — such as oncolsgy —

drug repurpasing °. This refers to a process whereby a clinicaléed drug is shown

to possess hitherdonknown potential utility in an alternative disorder. Repurposing
assumes that the agent is safe and that use can be expanded safely at usually low cost

in a novel niché ®. Indeed, much drug use in psychiatry at present is off-label.

We systematically used Danish natwide populationbased registers to invesate
whether-agents with ampriori preclinical or theoretical evidence base may have
effects in depression. This approach is predicated on a theoretical construftathat
shared pathway of risk for diverse non-communicable disorders, that include
depression, cardiovascular disorders and diabetes. These disorders share common
environmental risks as well as common biological pathvaye studied 6

medications isted below, each wijthtativeantiinflammatoryor neuroprotective

effects.

Non-aspirin nonsteroidal antinflammatory drugs (nomaspirin NSAID)

Depression has been associated with increased low grade inflammation as indicated
by increase-reactiveprotein(CRP) and cytokine level&'!. A metaanalysisof
randomized_clinical trialsuggested that treatment with NSAID decreases depressive
symptomswithout increased risks of adverse effects, however results were limited by

smallk:sample sizes, a high risk of bias and high heterogeneity across Studies

Aspirin

Aspirin inhibits cyclooxygenasg-{COX-1) and acetylates COX, blocking the
convefsion of arachidonic acid to prostaglandins and thromboxaf& lé@&v dose of
aspirin (75'mg to 150 mg / dagyeferentiallyinhibits COX1 while at higher doses
(>.500 mg/ day) it additionally reduces COX-2 function. Preclinical evidence
suggests that inhibition of COXis neuroprotective whereas inhibition of COX-2

increases leukocyte recruitment into the brain exacerbigsige damag¥. An
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epidemiological study repted that aspirin was associated with decreased risk of
incident depression at a trend level during a median follow-up of seven'ears
Subsequent studies have not confirmed that aspirin use was associatextreidsed
risk of incident depressiafi*’. In a pilot RCT in depression, aspirin demonstrated
utility=together with sertralin€®, and in bipolar depression, there was &atiare

signal 6f the effects of combined aspirin and minocyclindlo study has specifically
investigated associations between low versus high dose aspirin, respgeatidely
incident depression.

A total of 137 paticipants(meanage 65 y, 55.5%emale)wereusingaspirinatbase

Statins

Statinsmiay have effects in depression dueteir anti-inflammatory functiong®

A metaanalysis including 7 randomized controlled trials found no overall effect
differences ompsychologicalvellbeingbetween statins and placebo btitinswere
associated with improvements in mood scores among patients with clinical depression
20.21 Acgordingly, it was shown in a Swedish a register linkage study that statins

might protect against depressin

Allopurinol

There is some evidence of dysregulation of the purinergic system in mood disorders.
Blunted adenosine A2A receptor signalling is documented in depré3siom there

is provisional clinical evidence that allopurinol may have an efficacy signadiviam

24.25 There are no randomized clinical trials on allopurinol and depression.

Angiotensin agents

Based/'on.the Wellcome Trust CaSentrol Consortium genome-wide study
angiotensiniagentsay have effectsm mood disorder®’. A number of observations
have linked-angiotesin converting enzyme polymorphisms with depression and the
serotoniné and dopamine neurotransmitter systéris a recent caseontrol study
including961 individuals we confirmed ACE inhibitors to be associattda

reduced likelihood for depression onefThere are no randomized clinical trials on
angiotensin agen@nd depression although there is a positive study of telmisartan in

schizophrenid®.

This article is protected by copyright. All rights reserved



Aims of the study

We aimed taiseDanish populatiofbased registers to investigate whether the
abovementioned drugs are associated with decreased risk of incident depression. To
take into account confounding by indication we estimated the rate of incident
depressiontduring successive prescription periods of the drugs whereas the period
with non-use was included for comparison.

We hypothesised that continued use of non-aspirin NSAID, low dose aspirin, statins,
allopurinol, and angiotensin converting enzyme inhibitors and angiotensin antagonists
(angiotensin agents) decreases the rate of incident depression, and that the rates
decrease with the number of prescriptions.

M ethods

The registers

Data were obtained by linking Danish population-based registers using the unique
personal identi€ation number, which is assigned to all 5.7 million persons living in
Denmarksthus ensuring accurate linkage of information between registers,
irrespective.of changes in name and demographits this way, the Medicinal

Product Statistics” was linked with the Danish Medical Register on Vital Statistics
% the Danish National Hospital Registéand the Danish Psychiatric Central
Register”.

The Medicinal Product Statisticentains data on all prescribed medication purchased
at pharmacies from January 1, 1995 and onw#rd$e register includes prescription
data from all physicians in Denmark, i.e., from primary care including general
practise and private specialists and from secondary outpatient hospitattagss
Non-aspirin NSAIDs, statins, angiotensin agents and allopurinol are availalgley
prescription,/apart from low-dose ibuprofen, which is obtainable overetheter in
Denmark-(but as regular users of loase ibuprofen receive a 50% refund when
redeenmgrasprescription for ibuprofen, thus most regular users of low-dose ibuprofen
are alserrecorded in the database). Around 88 % of the total use a$pian-
NSAIDs'is:by prescription and thus recorded in the registé& Low-dose aspirin is
primarily used for prevention and treatment of cardiovascular and thromboembolic
events, with a daily recommended dose of 75-150 mg. Due to the reimbursement of
50 % of the cost, the vast majority (92 %) of the total safiémv-dose aspirin are
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prescriptions, whereas higlose aspirin (500 mg tablets), typically used for transient
pain relief, is sold primarily ovethe-counter in Denmark’.

The Danish Medical Register on Vital Statistitsontains data on deaths.

The Danish National Hospital Regisfécontains datan all patients treated at all
somatic*hospitals as-ior outpatients in Denmarfkom 1 January 1977 and onwaass
a part of the official Danish health survByLikewise, all psychiatric admissiomsd
diagnosesire recorded ithe register (as part ttie Danish Psychiatric Central
Register™) from 1 April 1970 and onwards. Since 1 January 1994 the ICD-10 has
been in.use.in both registéfsand since 1 January 1995 diagnoses from outpatient
contacts have been included.

Diagnases from primary casge not included in the registers but pharmacological
treatment from primary care is recorded in the Danish Medical Register on Vital

Statistics (as prescriptions from all other physicians).

Study mpulation

All persens.who purchased the exposure medications of interest aleadh the study
period fromJanuary 1, 1995 tbecember 31, 2015 were identified in Medicinal
Product Statistics and entered into the study at the date of the fgstiptien.
Additionally; a random sample consisting of 30 % of the Danish population was
identified in tie Danish Medical Register on Vital Statisérsong all inhabitants in
Denmark who were alive at January 1, 1995. The random sample ahslilmjects o

never loughtthe drug and thereby defines the group of unexposed subjects.

Exclusion criteria

The following individuals were excluded: individuals who purchased gmédsants at
least .once before the entry into the study (i.e., before a purchigecofrent candidate
drug) andiindividuals with a diagnosis of depression (back to 1970) prior to entry into

the study:

Outcome

The primary outcome was a diagnosis of depressive disordecc@&3DF32 -
DF33.31)given at a psychiatric contact (apatients or outpatients) and as identified in
theDanish Psychiatric Central Regist&econdary outcome was a combined endpoint

of either the primary outcome or use of antidepressants:(AUBA).
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Follow up period

Individuals were followed from entrytio the study until date of death, date of a
diagnosis of organic mental disorders, mental disorders due to psyehcatistance
use, schizophrenia and mania/bipolar disorder (E8400 incl.) or December 31, 2015

(end of'study; period).

Exposure drugs

Low dose aspirin low-dose acetylsalicylic acid (ATC code BO1ACO06, 75 mg, 100 mg,
or 150'mg per tablet), high dose aspirin (ATC code NO2BAO1, NO2B2&®&1 mg
tablet3snan-aspirin NSAID (ATC code: MO1AB15, MO1AB55 and NO2BEO1),

statins (HMG CoA reductase ittlitors, ATC codes: class C10AA), allopurinol

(ATC codes:IM04AA01, MO4AAO01, MO4AA51) or angiotensin agents (angiotensin
converting enzyme inhibitors and angiotensin antagonists, ATC codes: C09, C09C,
C09D, 'C09X, CO1CXO06).

Comorhidity.

Somatic diagnoses wecategorised within nine IGB and ICD-10 defined somatic
disease chapters (I: infections, II: neoplasms, llI: diseases of the blood, IV + IX +X:
endocrine, nutritional and metabolic diseases and diseases of the circulatory or
respiratory system, \AVIII: Diseases of the nervous system, eye and ear, XI:
diseases of the digestive system, XII: diseases of the skin and subcutaneous tissue,
XIllI: diseases of the musculoskeletal system, XIV: diseases of the genitourinary
system and pregnancy, child birth and the puerperium) and separately within each of

these disease areas.

Designrofithe analyses

There arestwo main potential sources of errors of the planned analyses thatle@ ne

to address: Confounding by indication may occur if an unobserved variable (e.qg.,
some somatic comorbidity) is a risk factor for the studied outcome (depression) and at
the same time is an indication of the drug of inteteddetection biasnay acur if

subjects who are prescribed the drug of interest are more likely to get diagndsed wit
the outcome disease (depression) and/or to get antidepressants than unexposed

subjects.

This article is protected by copyright. All rights reserved



However, strategic sampling designs may be worked out, e.g., basedsetfth
controlled case series meth8dr as previously done in pharmaco-epidemiological
studies by our grouf *?and ths will under certain circumstances allow us to either
completely eliminate or at least to assess the magnitude of the bias. To control for
confounding‘effects and detection bias and to estimate the effect of duration of
treatment, rates were compared during successive prescriptithesexfposure drugs

as in pfriof'studies™ *2

Statistical analyses

The association between drug exposure and the rate of incident depression was
analysed separately for each candidhitey using Poisson regression. In these
analyses, the principle is that each folaw day where a subject is at risk for
experiencing the outcome is categorized according toutlient values of the drug
exposure and of the potential confounders whetiedylaily risk (the rate) of the
outcome can be ascertain@the drug exposure on a given day during follow-up was
defined.as.the cumulated number of prescriptions of the candidate drug during the last
10-years in.appropriate categories (number and watitategories were chosen
dependent on the general usage of the candidate drug). The category “1-
prescriptions” was used as reference category in all analyses. The exposure category
status was continuously updated during the follow up separately for each subject. To
achieve the cumulation of exposure in the fixed/&8r period, all analyses of the
outcomes were restricted to the calendar years 2005 to 2015 (the Danish Medical
Product Statistics register starts in 1995). The analyses included all iradswduo
received any of the exposure drugs in Denmark from 2005 to 2015 together with all
individuals who were part of the 304andom sample of thgeneral population in

1995, Individuals of the 30% random sample were followed from 1 January 2005, the
othe individuals were followed from 1 January 2005 or first purchase of the
candidate-drug under study (whichever date came last). Follow-up continued until
date ofithe event of interest, date of death, date of a diagnosis of organic mental
disorders, mental disorders due to psychoactive substance use and schizophrenia
(DFO0-29 incl.) or 31 December 2015 (whichever date came first).

Note that an individual, initially selected as a member of the random sampée of t
population, may change exposure status if he or she later purchased the drug under

study.
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Separate analyses were performed to compare rates of incident depression among
individuals exposed and unexposed to non-aspirin NSAIDs, low dose aspirin, high
dose aspirin, statinsngiotensin agents aradlopurinol (Table 2). Similarlyseparate
analyses were done with the combined endpoint (incident depression or use of
antidepressants) as the outcome measure (Table 3).

All analyses'were adjusted for gender, current ager(08-21, 3year intervals, 91

94, 95/99), current calendar year (1-year bands) and current employment status
(working or student = reference, unemployed, age pension, disability, other).
Additional analyses were performed in which we also adjusted for the time-dependen
comorbhidity.status with additive effects of 9 dummy variables indicating the 9
comorhbidity groups. The comorbidity status was always evaluated 10 years ago to
avoid timeinterference between exposure status and comorbidity.

Reported were hazard ratios with 95% confidence limits and exposure trend tests
obtained with a likelihood ratio test comparing a Poisson regression model without
candidate drug exposure to a model which assumes a linear increase in outcome

hazard rate.between the exposure categories (excluding thesnoategory).

Data approval
The study.was approved by the Data agency of the Capital Region of Denmark.
Ethical approval of anonymous register studies are not needed according to Danish

law.

Results

A total 0f 1,576,253 subjects were exposed to one of the six drugs of interest during
the exposure period from 2005 to 2015. Table 1 shows the number of subjects
exposed.in.total and for each drug (N), age and female gender proportion at first
prescription:

Table 2presentsisk time in yearsvith at least ong@rescription of the exposure drug,
events.with a diagnosis of depression (primary outcome), hazard ratios (HRe@djus
for age, gender, employment status, eal@ndar yeafunadjusted and adjusted for
somatic diagnoses) and trend te$tble 3preserd similar analyses wita diagnosis

of depression or use of antidepressants as the outcome measure (secondary outcome).
For all drugs and in all analyses, the hazard rate of depression, and the hazafrd rat

depression or use of antidepressants, resgdgtiwere significantlyower in subjects
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with O prescriptions (non-use) compared with 1-2 prescriptions. Further, the hazard
rates decreased with increasing number of prescriptiblasv dose aspirin, statins,
allopurinol, and angiotensin agents accogdim both outcome measures (for

allopurinol the trend test was borderline statistically significant only in relation to a
diagnesisofidepression as outcomale 3). Continued uses of naaspirin

NSAIDS as well as high dose aspirin were associated with increased rates of incident

depression on both outcome measures.

Discussion

Using Danish nation-wide population-based registers we found that continued use of
low dose aspirin, statins, allopurinol, and angiotensin agents were associated with a
decreasedate of incident depressioHR of incident depression were systematically
decreased early after prescription of all these drugs (HR for prescription p&iod 3
versus prescription period 1-2 were below 1) and continued to decrease during at leas
one subsequent prescription period levelbelow the rates during the unexposed
periods«Continued uses of naspirin NSAIDs as well as high dose aspirin were

associated.with increased rate of incident depression.

It is not likely'thatthese findingsre a reult of bias or confounding as one would
expect that the rate of developing depression would in fact increase with the number
of prescriptions and be higher among patients prescribed these drugs during longer
time periods reflecting a stronger indicatiaredo more comorbid severe physical
disorder(s). In the prepecified plan of analyses we decided to address bias or
confounding by indication of the drug of interest in two different ways: First, by the
design‘of the study as we decided to estimate teeofalepression during successive
prescription. periods of the drug compared with the rate during prescription petiod 1-
We systematically confirmed in all analyses that the prescription pe@odéals
associated-with increased HR of depression competbdhe period with the non-

use period (see Tables 1 and 2) illustrating confounding by indication since the drugs
were prescribed for physical disorders associated with increased rate of developing
depression including pain (NSAIB), osteoarthritis®€ (NSAID), prevention and
treatment of cardiovascular and thromboembolic evéhtew-dose aspirin)arthritis

urica ¢ allopurino) and other kinds of arthriti§é{NSAID), hypercholesterolemi&>(
stating andhypertension“f angiotensirinhibitors)and congestive heart failur¥ (
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angiotensin inhibitors). Second, in addition to adjustments for geager

employment status and calendar period year periodswe adjusted the analyses for

all physical comorbiditiesecorded in the Danish National Hospital Register as many
patients suffer from multiple diseases (e.g. increasamtcorrence of chronic pain,
depressionvand cardiovascular dis€4s® and aiming to reduce unknown or residual
confounding, Results from these analyses with adjustments for somatic diagnoses
confirmed the results from primary analyses unadjusted for somatic illness. In
addition, results from these analyses also confirmed confounding by indication as all
HR rates for. unexposed periods (prescription number 0) versus prescription period 1-
2 were systematically higher in analyses adjusted for somatic diagnoses compared
with analyses unadjusted for somatic diagnoses (Tables 1 and 2).

On the other hand, it cannot be excluded that the decrease in the risk of depression
observed in patients taking more than 2 prescriptions is partly the result of bette
adherence to treatment in these patients with consequent better control of medical
diseases and lower incidence of negative disease evolution and complications.
Furthergit's;possible that low dose aspirin, statins, allopurinol and angiotensis age
are more likely to be used for prophylaxis in relatively asymptomatic people, wherea
NSAID and high dose aspirin are more likely to be used for acute and chronic pain.
We confirmed our hypotheses regarding all the investigated drugs except continued
use of non-aspirin NSAID. Further as suggested, high dose aspirin was associated
with increasedates of incident depression potentially as at higher doses it might
inhibit COX-2 increases leukocyte recruitment into the brain increasing tissue damage
3 The'nonaspirin NSAIDsmay exert similar effects as these drags nonselective
inhibitors of both COX-1 and COX-2" > Further, noraspirin NSAIDS are

primarily used for moderate to severe pain, and this indication is known to increase
the risk.of diverse mood and anxiety disordérsVe have no other methodological
explanations as to why naspirin NSAIDs were associated with increased incidence

of depression.

Other advantages of the study

First, the study included all persons in Denmark who purchased theiexpaesdication
of interest (100%) together with a random sample of 30 % of the Danislajapu
Second, two different outcome measures were included, 1) a diagnbsjsaessive

disorder at a psychiatric hospital contact as inpatient or outpatie@) @ combined
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measure of a diagnosisaépression or use of antidepressants . Notably, the study
includes prescription data from all physicians in Denmark, i.e., from primary care
including general practise and private specialists and from secondary outpatient
hospital care.

As can be'seen from Tableg@d 3, the number of events was substantially higher
with outcome measure 2 than with outcome measure 1 but the results of analyses with
the two outcome measures were very similar serving to increase the internal and
external validity of the findings. Third, potential reverse causation is sulvstgnti
excluded asmly incident depression/use of antidepressants were included in the
analyses since we excludedlividuals who have got antidepressants (from 1995 to
2005) or a'diagnosis of depression (back to 1970) prior to the drug class of interest.
Fourth, the follow-up period included a 10 years period (from 2005 to 2Biba)ly,

as the first study ever we estimatess$ociations with incident depression in relation to

the duration of treatment during successive drug prescriptions.

Limitations

The lprirary outcome measure was not resedrased but based on clinical
diagnosessHowevethe ICD-10 diagnosis of depression recorded in the Danish
Psychiatric Central Research Register has a high validity as compared with a research
diagnostic interview with th€linical Assessment in Neuropsychiatry (SCAN

Further, we added analyses with a combined outcome measure on a diagnosis of
depression or the use of antidepressants and systematically confirmed results from the
primary analysesNe did not include continuagse of antidepressards a separate
outcome measure as such a measure is arbitrarily defined and as antide@sssants
prescribed. fopther conditions thadepression.

As depression is often undiagnosed or untreated, the increased HR of prescription
period d=2«wversuperiod 0 is likely underestimated.

As withsall other registers including nationwide medication data, the Danish
Medicinal'Product Statistics includes no information on adherence or dose of the
exposure drugs, although repeat prescriptanesa reasonable proxy of adherefice

As we estimated theate of incident depression during successive prescription periods

it is unlikely that noradherence substantialtpnfounded our results.
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Finally, it cannot be excluded that there may be a therapeutic window for some of the
exposure drugs as HR for some drugs showed a tendedegriase initially and
increase during late prescription periods. For exankfiRefor statins show a drop of

HR to 0.55-0.56 early on and then a rise up to 0.72 by the end (Table 3) and HR for
allopurinol'was around 1i@ late prescription periodslowever, caution should be
exerted with'such an interpretatias HR from late prescription periods were based

onashortrisk time and few events.

Perspectives

Considering the relatively weak evidence on antidepressant effects of the investigated
drugs (as summarized in the introduction of the paper) it is surprising how consistent
we weresable to confirm our hypotheses using the present Danish pophbkessh-

data. Populatiofrased registers have not previously been used to systematically
pursue drug repurposing and is not widely used as a method of identifying agents for
re-purposing” >* As illustrated by the present study, populatiased registers are of
value to_systematidglidentify drugs with repurposing potentials. Thus, these

findings should be replicated in other populati@sed registers using similar designs

and statistical analyses to address selection and confounding factors.
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Drug N Age Female proportion
Total 1576253 57 (43;69) 52.9
Non-aspirin /NSAID 1016259 54 (38;69) 55.1
Low dose aspirin 315542 65 (56;74) 46.7
High dose aspirin 56189 58 (45;70) 62.3
Statins 497080 62 (53;70) 48.5
Allopurinol 50476 66 (55;76) 30.8
Angiotensinragents 494183 61 (52;71) 48.8
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Table 2. Number of individualswith at least one prescription of the drug (N), risk time, eventswith a diagnosis of depression,

hazard ratios (HR) of depression adjusted for age, sex, employment status, and calendar year (unadjusted and adjusted for somatic

diagnoses).
Variable Prescription Risk time (per Event | Unadjusted for Trend test Adjusted for Trend test
number 1000 person years) | swith somatic somatic diagnoses
depres diagnoses
sion
Hazard ratio p* Hazard ratio p*
(95% CI) (95% CI)
Non-aspirin 1-2 5065| 7664 1 1
NSAIDs 0 12229| 14456| 0.62 (0.660.64) 0.67 (0.650.69)
3-9 2331 4059| 1.30(1.251.36) 1.27 (1.221.32)
10-19 954 | 1668| 1.31(1.241.39) 1.08 (1.071.09) 1.26 (1.261.33) | 1 97 (1.061.08)
20-29 478| 872 1.37(1.271.47) P00 (1.2-1.40) | p. < 0:001
30-39 296 578 | 1.47 (1.351.60) 1.40 (1.281.52)
40-49 197 375| 1.43(1.291.59) 1.36 (1.221.51)
>50 474 1010| 1.63 (1.531.75) 1.53 (1.431.64)
Low dose 1-2 1167| 2058 1 1
Aspirin 0 12478 16002 0.53(0.510.56) 0.62 (0.590.65)
3-9 1301| 1906| 0.86(0.810.92) 0.86 (0.810.91)
10-19 1326| 1479 0.67 (0.620.71)| 0.67 (0.620.71)[  0.93 (0.910.94) 0.93 (091-:0.94)
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20-29 981| 1079| 0.66(0.610.71) p <0.001 0.67 (0.620.72) p <0.001
30-39 871 950| 0.66 (0.610.71) 0.67 (0.620.72)
40-49 78 121| 0.84(0.761.01) 0.83 (0.691.00)
> 50 191 318| 0.88(0.781.00) 0.87 (0.770.98)
High dose 1-2 383 780 1 1
Aspirin 0 13971| 18224| 0.61(0.560.65) 0.70 (0.650.76)
3-9 104 237| 1.19(1.031.38) 1.18 (1.021.36)
1.14 (1.091.19) 1.13(1.081.18)
1019 26 59 1.20 (0.921.57) 1.18 (0.961.54)
p <0.001 p <0.001
20-29 9 26 1.42 (0.962.10) 1.40 (0.942.06)
30-39 3 8 1.19 (0.662.16) 1.17 (0.652.12)
40-49 5 11 1.47 (0.732.95) 1.44 (0.722.89)
> 50 7 34| 2.60 (1.843.66) 2.44 (1.733.44)
Statin 1-2 935| 1581 1 1
0 12139| 15967| 0.55 (0.520.58) 0.65 (0.610.68)
3-9 1695| 2100 0.75(0.710.81) 0.76 (0.710.81)
0.93 (0.920.94)
1019 1606| 1582| 0.62 (0.580.67) 0.63 (0.590.68) | (g3 (0.920.95)
<0.001 ' R
20-29 1046 979| 0.62 (0.570.67) P 0.63 (0.580.68) p < 0.001
30-39 805 692 | 0.59 (0.540.65) 0.61 (0.550.66)
40-49 213 229| 0.68 (0.590.78) 0.68 (0.600.79)
> 50 239 355| 0.85(0.750.95) 0.84 (0.750.95)
Allopurinol 1-2 245 322 1 1
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0 13836| 18169| 0.77 (0.690.86) 0.90 (0.8601.01)
3-9 212 226 0.86 (0.731.02) | 0.96 (0.921.00) 0.86 (0.721.02)| 0.97 (0.931.01)
1019 153 160 0.86 0.71-:1.04) p =0.07 0.87 (0.721.05) p=0.13
20-29 15 19| 0.74 (0.580.93) 0.76 (0.600.96)
30-39 100 89| 0.74(0.580.94) 0.77 (0.610.99)
40-49 94 83| 0.95(0.601.51) 0.96 (0.611.53)
>50 24 37| 1.07 (0.761.51) 1.06 (0.751.49)
Angiotensin 1-2 837| 1383 1 1
agents 0 11851| 15513 0.60 (0.570.64) 0.69 (0.650.73)
3-9 1569| 2085 0.84 (0.780.89) 0.96 (0.940.97) 0.84 (0.780.90) 0.96 (0.950.97)
1019 1651 1793 0.71(0.660.76) <0001 0:72(0.670.77) b <0.001
20-29 1281 1241 0.65 (0.660.70) 0.66 (0.610.71)
30-39 1281| 1262| 0.68(0.630.73) 0.71 (0.660.77)
40-49 578 648 0.75 (0.680.82) 0.78 (0.710.85)
>50 636| 812| 0.80 (0.740.88) 0.82 (0.750.90)

*Trend tests"among treated patients.
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Table 3. Number of individualswith at least one prescription of the drug (N), risk time, eventswith a diagnosis of depression or use
of antidepressants, hazard ratios (HR) of depression or use of antidepressants adjusted for age, sex, employment status, and calendar

year (unadjusted and adjusted for somatic diagnoses).

Variable Prescription | Risk time | Eventswith | Unadjusted for Trend test Adjusted for Trend test
number (per 1000 | depression somatic somatic
person diagnoses diagnoses
years)
Hazard ratio p* Hazard ratio p*
(95% CI) (95% CI)
Non-aspirin 1-2 12806 211070 1 1
NSAIDs 0 6955 77089| 0.69 (0.680.69) 0.71 (0.760.72)
3-9 7597 206754| 1.58 (1.571.59) 1.20 (1.261.20) 1.56 (1.551.57) 1.19 (1.191.20)
1019 1529 56011| 2.03 (2.022.05) 0 <0001 199 (1.972.01) b <0.001
20-29 461 17612 2.04 (2.012.07) 1.98 (1.952.02)
30-39 223 8391| 1.95 (1.912.00) 1.90 (1.861.94)
40-49 121 4668| 1.97 (1.912.03) 1.91 (1.861.97)
>50 180 7231| 2.03(1.992.08) 1.96 (1.912.01)
Low dose 1-2 805 32357 1 1
Aspirin 0 10337 162942| 0.42 (0.420.43) 0.48 (0.470.48)
3-9 883 28568| 0.75 (0.740.77) 0.75 (0.740.76)
10-19 895 25096| 0.64 (0.630.65)| 0.64 (0.630.65)| 0.93(0.920.93)| 0.93(0.930.94)

This article is protected by copyright. All rights reserved




20-29 652 18502| 0.64 (0.630.65) p <0.001| 0.64 (0.630.66) p < 0.001
30-39 586 18036/ 0.69 (0.680.70) 0.70 (0.680.71)
40-49 43 1842| 0.83(0.790.87) 0.82 (0.780.86)
>50 81 3786| 0.84(0.810.87) 0.83 (0.800.86)
High dose 1-2 229 7771
Aspirin 0 11344 196312 0.58 (0.570.60) 0.66 (0.640.67)
3-9 53 1871| 0.97 (0.921.02) 0.96 (0.911.01)
10-19 11 494| 1.10(1.001.20)| 1.10(1.061.20)| 1.03 (1.011.05)| 1.03 (1.031.05)
20-29 4 162| 1.08 (0.931.27) p=0.00435 1.09 (0.931.27) p = 0.00686
30-39 42| 1.18 (0.951.46) 1.19 (0.96, 1.47)
40-49 2 83| 1.04(0.761.41) 1.06 (0.781.44)
> 50 2 110 1.31 (1.091.59) 1.28 (1.061.54)
Statin 1-2 656 26764 1 1
0 10073 163347| 0.40 (0.390.40) 0.46 (0.450.46)
3-9 1192 31761 0.65 (0.640.66) 0.65 (0.640.66)
10-19 1120 25004| 0.55 (0.540.56) 092 (0.2092) 555 (0.540.56) | 92 (0.920.93)
20-29 720 15968| 0.56 (0.550.57) p<0.001 0.56 (055-0.57) | p' < 0:001
30-39 551 12948| 0.59 (0.580.60) 0.60 (0.590.61)
40-49 136 3756| 0.64 (0.610.66) 0.64 (0.620.67)
> 50 128 4589| 0.72 (0.690.74) 0.72 (0.760.74)
Allopurinol 1-2 173 5224 1 1
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0 11234 193718 0.62 (0.660.63) 0.71 (0.690.73)
3-9 153 4184| 0.91 (0.870.94) 0.98 (0.970.99) 0.90 (0.870.94)
10-19 111 2821| 0.83(0.800.87) p <0.001 0.84 (0.800.88) | 0.98 (098-0.99)
20-29 73 1952 0.87 (0.830.92) 0.89 (0.850.94) p =0.002
30-39 70 1875| 0.85(0.860.89) 0.89 (0.840.94)
40-49 10 362 1.02(0.921.14) 1.04 (0.941.16)
> 50 14 552 | 0.99 (0.911.08) 1.00 (0.911.09)
Angiotensin 1-2 590 22252 1 1
agents 0 9821 157397 0.46 (0.450.47) 0.52 (0.510.52)
3-9 1135 30746| 0.73(0.720.74)| g5 (0.950.96) 0.73 (0.720.74) | g6 (0.960.96)
10-19 1196 27356| 0.62 (0.600.63) p <0.001 0.62 (0.610.63) p <0.001
20-29 920 20733| 0.60 (0.590.62) 0.62 (0.600.63)
30-39 925 21229 0.62 (0.610.63) 0.64 (0.630.66)
40-49 399 10329| 0.67 (0.660.69) 0.69 (0.680.71)
> 50 402 12486| 0.74 (0.720.76) 0.76 (0.740.77)

*Trend tests"among treated patients.
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