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Abstract
Background and Objectives

Previous studies havereported a lower use of analgesicsin patients with Alzheimer’s disease (AD) than in non-AD elderly. To date, no
study hasfocused on persistent analgesic usein patients with mild to moderate AD.

Methods

The REAL.FR cohort study enrolled community-dwelling patients with mild to moderate AD. Persistent analgesic use was defined as
the consumption of at least one analgesic drug during two consecutive visits (6 months). Associated factors wer e identified in a nested
case-control study.

Results

In REAL.FR, 595 patients were present during at least two consecutive visits (mean age= 77.5 + 6.8 years, MM SE=20.1 + 4.2).
Prevalence of persistent analgesic use was 13.1% (95%Cl=[10.4-15.9]). The incidence of persistent analgesic use was 5.9/100
patient-years (95%Cl =[5.2-6.6]).

Women (adjusted Odds Ratio OR=3.1, 95%CI=[1.2-8.2]), patients with musculoskeletal disorders (OR=3.4, 95%CIl=[1.6-7.3]) and
patients treated with numerous medications (OR=3.0, 95%CI=[1.5-85.8]) were more likely to use analgesics persistently. Statistically
significant associations wer e found with disease duration and disease progression but not with AD severity at baseline.

Conclusions
Our results suggest alow use of analgesicsin AD patients, which could vary with AD progression.
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I ntroduction

Patients with Alzheimeér s disease (AD) could experéea dysfunction in pain since AD is a neurodegsive disease that can affe:
cerebral areas involved in pain perception. Inasisettings, studies have reported a lower arialges in cognitively impaired patient
than in non-cognitively impaired eldefly-1]19 Mosttieese studies included various dementia aetielbodespite differences may exi
in pain perception according to the dementia s cause.]20,21

Few studies have focused on acute analgesic ysiants with an ascertained AD diagndsis. 1 B,14 €dueéy reported a lower us
of analgesics in AD patients than in non-AD patef83% vs. 6% among those having a painful condifitihTwo studies focused o

Pagel 8
Drugs Aging . Author manuscript



Persistent analgesic use in Alzheimer s disease

specific drug classes, finding a lower use of niemesdal anti-inflammatory drugs (NSAIDS)45 vs.%8914] and a lower overall use ¢
opioids (3.66 vs. 4% ), but an increased use imgtmpioids (0.9% vs. 0.76 ) in AD patients than an+AD elderly[ 3 The fourth
study found a similar acute use of analgesics between AD and non-AD patients (2.9 1.1vs. 3.0 1.3 equivalent mg parpcetarn

Persistent pain or its inadequate treatment iscé®sal with numerous adverse outcomes in the siderlg. falls, functional
impairment, depression, etc.) and may be distrgdsincaregiver$. 22 To date, only one study haestigated persistent analgesic use
AD patients 2 In this cohort of nursing home residewith a very severe cognitive impairment, the aganalgesics by two months ¢
longer was lower in AD than in non-AD patients @24 4 vst40 5 equivalent mg paracetamol).

To our knowledge, no study of persistent analgesecin mild-to-moderate AD has been published. ystgdpersistent analgesic us
since the early stages of AD is of particular intpaoce for three reasons: first, these patientsolasually live in institutions and thus ai
not taken care of like nursing home residents; sgcpsychological consequences of persistent payworsen AD s signs or speed 1
AD's progression; last, AD s progression may influence pain experience and thus the need for analgesics.

Thus, we aimed to study the course of persistegigasic use in a cohort of community-dwelling pattsewith mild to moderate AD.
In particular, we estimated the incidence and gemce of persistent analgesic consumption and iftkshtthe factors associated wit
incident persistent analgesic use.

Subjects and methods
Setting and participants

The “Re seau sur la maladie d Alzheimer krart ais (RER).€ohort study has been described in detail elsesyt23 Briefly, the
study aimed to assess the natural course of ADjtarmhsisted of patients recruited in the 16 ekpentres of the French AD s Netwol
(hospital gerontology, neurology or psychiatry ghibetween 2000 and 2002. The patients had to meetDSM-IV[24 and
NINCDS-ADRDA[2] criteria for dementia of Alzheimetype at mild-to-moderate stage (MMSE score betwidkeand 26). The patient
were living in the community at the time of enrolmand looked after by an informal caregiver. Tineiuded patients were followed u
for 4 years. Local ethical committees and the Institutional Review Boards of each participating university approved REAL.FR.

Data collection

The data were prospectively collected during stedided examinations every 6 months after baseBsessment. On these occasio
examination was carried out by clinical investigat(gerontologists, neurologists or psychiatridtsparticular, the examination assesst
cognitive status (MMSE, 26 ADAS-CpgR7 ), dementiaesiy (clinical dementia rating (CDR) 28 ), functidretatus (activities anc
instrumental activities of daily living (ADL, IADL29]), and behavioural and psychological symptomdeshentia (Neuro-Psychiatri
Inventory (NPI) 30 ). The caregiver reported at each examination the drugs currently used by the patient (AD pharmacological tre
well as any other drugs, including over-the-counter (OTC) drugs), documented with prescriptions when possible.

Key variables

Persistent analgesic use was defined by the corttarm@f > 1 analgesic drug for at least 2 conseeutiisits (suggesting at leas
6-month duration of us¢). B1 Analgesics were defimgtheir anatomical, therapeutic and chemicalsifi@sition (ATC) codd: 3 NO2A
(opioid analgesics), NO2B (non-opioid analgesiasMO1A (non-steroidal anti-inflammatory drugs amttiaheumatic drugs). For ever
report of aspirin intake, we retrospectively chetkiee drug s indication and dosage in patients dscor order to rule out any use fc
cardiovascular protection.

Analysis

The present analysis was restricted to those sishjdwo had attended at least 2 consecutive V&S out of the 686 patients initiall
included in REAL.FR). We computed 85 confidencesiwals (936 CI) with binomial exact limits for preealce and incidence
estimates.

To study factors associated with analgesic us&isAD cohort, we conducted a nested case-contooly$33 Incident persisten
analgesic users were classified as cases. Thefldie consecutive visits where cases started wmiadgesics persistently was record
as the index date. Each case was randomly matohéaliex date to four controls (who did not reguetsistent analgesic use at the ind
date).

We used a conditional logistic regression modelcimed for index date and adjusted for age to anadggeciated factors. Variable
considered in initial models were measured at baseahd the ones significant in univariate analype®.2): sex, age, level of educatio
living arrangements (living alone or not), numbédougs received at baseline (apart from antideraearid analgesic drugs), current
history of incapacitating osteoarthritis, body memtex (BMI), and centre type (geriatric centre nsurologic or psychiatric centres). W
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explored two dimensions of AD: 1- AD s severity,essed by baseline CDR, baseline MMSE score, index@DR, index date MMSE
score; 2- AD s progression, assessed by the variati®MSE score since baseline and since the lait and the duration since first Al
signs.

Baseline characteristics were measured at the aiintee patients inclusion in the REAL.FR study. \8hecked that there was n
collinearity between our selected variables indpgahe correlation matrix for continuous variabéexl not including two variables witl
Spearman correlation coefficients > 0.7 as a rule of thumb and inspecting contingency tables for categorical or dichotomous vari

We used a backward method, controlling for confaracand collinearity at each step, to select viggakwith a 36 significant
threshold. Additionally, interactions between th@af selected variables were tested. Statisticalyses were performed with S&S
software version 9.1 (SAS institute, Cary, NC, USA).

Results

Characteristics of the 595 patients included at baseline are shdwble 1. The majority of enrolled patients were female% (77 )
the mean age was 7#5 6.8 years. At baseline,gDelolved for 3.3 2.2 years on average, with amMMSE of 20.1+ 4.2. Most 0
the patients were autonomous in the activitiesailydiving at baseline (7% had an ADL scare 5H)e mean duration of follow-ug
was 29 months and 206 patients (34.6 ) attended the 4-year visit.

Prevalence and incidence of persistent analgesic use

Overall, 152 patients reported using analgesitsast once throughout the study with 78 considesegersistent users. Prevalence
acute use (i.e. use of analgesic at any visit) 26a6% (986 CH[ 23.2 29]2 ). Prevalence of persistent @sédguse was 134 (%5 €I
10.4-15.9). Prevalence rates of acute analgesiparsgistent analgesic use are shown in Table 2nBddllow up, prevalence of acut
use showed a non-significant increasing trend ftesrend, g 0.12), while persistent use remairteddy over time (ranging from &4
t0 8.3% ).

Within the 4 year-study period, 77 patients stattedse analgesics persistently, thus indicatisyift in patients using analgesic
The incidence of persistent analgesic use was 5.9/100 patient-years €95 -Cl 15.2 6.6).

Among the incident persistent analgesic users,di@ms (64.% ) started using one analgesic compouhite 19 (24.% ), 7 (9% )
and 1 (1.% ) patients reported the simultaneousofise 3 and 4 analgesic compounds, respectivelalgesic drug classes used a
shown in Table 3. The most common analgesic usadeabr in combination was acetaminophen. Opioidysirconsisted mainly of
tramadol and dextropropoxyphen. Three patients wsledr opioids (extented release morphine sulfat@ patients and transderm
fentanyl in 1 patient).

Factors associated with the start of persistent analgesic use

The nested case-control study included 269 pati@tisle 4). Compared to the subjects not includetthé nested case-control stud
the ones included only differed for sex with fewer mert{24 V% 33 , p 0.015).

Compared to controls, cases were more frequentiyemy had a lower education level, a higher BMIpelger recent decrease i
MMSE score (not statistically significant), weréitey more medications and reported more frequantigpacitating osteoarthritis. Th
results of the multivariate analysis are shown abl@ 5. Women, patients with osteoarthritis wereramiikely to use analgesic:
persistently. The risk also increased with every other medication used.

We found statistically significant associationsvietn persistent analgesic use and AD duration @reht change in MMSE, but nc
with MMSE score at baseline or at the index datgiets with longer AD duration since diagnosis evsignificantly less likely to be
treated with persistent analgesics. Patients wHandt experience a worsening in cognitive functi¢irs. an increase in MMSE scor
between 2 visits) were more likely to use analgetian patients whose MMSE did not change or deetkdn our study 32 cases {49
and 67 controls (26 ) were found to have an increase in MMSE at index date (on average 2.2 points, SD 1.2).

Discussion

Overall, we estimated the prevalence of persisteatgesic use at ¥3 . Our study lacked a contralgiut we can compare ot
findings with the literature. A French postal synassessed persistent pain prevalence (definedlagygpain complaint of any intensit
that persisted for at least 3 months) in 2004. 3degdorted a prevalence of 20 in the general pojpul@nd 5% in people aged 75 yee
and oldef. 3% Despite different methods, ou%13 ge®it use figure contrasts with persistent painglesce found in previous work
but this gap concurs with the lower analgesic use found in severe AD patients than in non-AD ¢glderly. 2
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Two main hypotheses may explain this low use ofgasics. 1.) AD patients experience as much paimasAD people but receive
fewer analgesics for many reasops] 35 (i) AD pédiesspecially apathetic patients, rarely compéddout pain, (ii) clinical staff do no
adequately recognize pain or (iii) physicians avprdscribing more drugs to AD patients fearing as@edrug reactions which ar
prevalent in frail older people[; B6 or 2.) AD pmatis have a different experience of pain from ndh-people as indicated b
neuropathology and psycho-physic studies. 20,39 41

Evidence supports the two hypotheses and sugdestsiiie to modifications in pain processing, ADigras experience persistet
pain differentlyf 20,39 41 but that they also receigeer analgesics than their non-AD counterpgrts.S8ce the elderly without
dementia also usually receive suboptimal pain treatinent,]36,37 one can wonder about the quality of pain control in AD.

Our study is the first to examine the factors aidged with persistent analgesic use in such a latgaber of patients with ar
ascertained diagnosis for AD. As expected, femalatients taking more drugs and those with incaptieg osteoarthritis were mor
likely to start using analgesi¢s. 3839

The likelihood to start using analgesics persi$yanais not associated with AD severity (i.e. MMStbre at baseline or at the inde
date) in our study. This result concurs with pregidindingsl 2 Conversely, persistent analgesicwese associated with two proxies fc
the progression of AD within patients: a recentiiayement in cognitive functions (i.e. increase iMBE score since the last visit) we
associated with the start of persistent analges& whereas, a duration of AD longer than 5 yeaas associated with a decreas
probability to start persistent analgesic use. &hwesults indicate that the apparent lack of aatiodi between persistent analgesic use :
AD severity in cross-sectional surveys (i.e. iqatients) might actually exist within patients whea looked at AD progression. Indee
the more the disease progressed, the less likely were the patients to start using analgesics on a persistent basis.

Our work had some limitations. First, the measurarmlgesic use suffers from some limitations asREAL.FR study was no
designed for that purpose. The measure relied myiners memory and willingness and we may havesedisome analgesics taken
an“as-needéd basis, however unlikely to constatsistent use. A comparison of patient intervieawd claims data to assess drug t
in the elderly showed a fair agreement betweertwioesources in Frande. #0 Also, we were unsure vengihtients actually consume
the analgesics, even if we asked caregivers abgutlaug use, not only about prescribed drugs. Wueled adjuvant analgesics (e.
gabapentin, amitriptyline, etc.) because theseddweye seldom used (11 patients at baseline) antt tieat pain. Second, we assume:
maintained exposure to analgesics during the 2svisi define persistent use, but we were unablghexk this assumption. Third, w
observed an important attrition which could leadutaer-representing the frailest patients (who rhaye died, had a major AL
progression, or entered a nursing home). Attritioonvever, matched what is usually reported in Ald®&S[ 41 Last, study patient:
recruited in expert AD centres, may not be representative of all AD patients.

Conclusion

Our results suggest a lower prevalence of pergistealgesic use in mild to moderate AD patiente@spared to what has bee
reported in the elderly without dementia. We showleat persistent analgesic use was decreased dAfngrogression. Furthel
longitudinal studies are required to better undedtpain physiopathology according to MMSE evohutidntil then, we should carefully
screen AD patients for painful symptoms to adequately recognize and treat pain while minimizing potential adverse drug events.

Acknowledgements:

REAL.FR/DSA Group refers to: Vellas B., Ousset FFillette-Guyonnet S., Andrieu S. (Toulouse); Reagf M., Richard-Harston
(Bordeaux); Franco A., Couturier P. (Grenoble); dqRéer F., Mackowiak-Cordoliani M.A. (Lille); Frigdr B., Idiri H., Gallouj K
(Wasquehal); Michel B. (Marseille); Jeandel Cl. (Mgellier); Touchon J., Portet F., Lerouge S. (Mpafiier); Robert P., Brocker |
Bertogliati C. (Nice); Forette B., Teillet L., LeoWski L. (Paris); Belmin J., Pariel-Madjlelssi Rafis); Verny M., Artaz M.A. (Paris
Forette F., Rigaud A.S., Latour F. (Paris); JouaRnyBelliard S., Michel O.(Rennes); Gonthier Girt&ner C., Thomas-Anterion (Se
Etienne).

The DSA group refers to: Andrieu S., Savy S., Cantet C., Coley N.
Funding

REAL.fr was supported by a grant from the Frenchistry of Health (PHRC 98-47 N and PHRC 18-05).rRotion of the REAL.FR stuc
was supported by the University Hospital Centr@atfilouse. The data sharing activity was supportethe“ Association Monegasque p
la recherche sur la maladie d Alzheither (AMPA) anel tHtMR 1027 Unit INSERM- University of Toulouse IlThe funding organizatio
were not involved in the design or conduct of the study, data collection, management, analysis or interpretation, nor in the prepare
or approval of the manuscript.

Pages 8
Drugs Aging . Author manuscript



Persistent analgesic use in Alzheimer s disease

Footnotes:
Transparency statement The authors have no conflicts of interest relevant to the content of this study.

References:

® 1 .Scherder EJBouma A. Is decreased use of analgesics in Alzheimer diséas to a change in the affective component afpailzheimer Dis Assoc Disord . 1997 ;

11:(3)171-4

2 . Pickering G, Jourdan D, Dubray C. Acute versus chronic pain treatment in Alzheimer s diseBse J Pain . 2006 ; 10 : (4) 379 - 84

3. Bell JS, Laitinen M-L, Lavikainen P. Use of strong opioids among community-dwellingsoeis with and without Alzheimer s disease in FinlaRdin . 2011 ; 152 : (3

543 -7

® 4 . Bernabei R, Gambassi G Lapane K. Management of pain in elderly patients with can@AGE Study Group. Systematic Assessment of Garirug Use Vi

Epidemiology . JAMA . 1998 ; 279 : (23 ) 1877 - 82

5. Closs SJ Barr B, Briggs M. Cognitive status and analgesic provision in nursing home residents . Br J Gen Pract . 2004 ; 54 : (509 ) 919 - 21

6 . Feldt KS, Ryden MB, Miles S. Treatment of pain in cognitively impaired compaveith cognitively intact older patients with hipaftiture . J Am Geriatr Soc . 1998 ; «

(9) 1079 -85

® 7 .Horgas AL, Tsai PF. Analgesic drug prescription and use in cognitively impaired nursing home residents . Nurs Res . 1998 ; 47 : (4 ) 235 - 42

8 . Mantyselka P, Hartikainen S Louhivuori-Laako K. Effects of dementia on perceived daily pain in kedwelling elderly people: a population-based studge Ageing

2004 ;33:(5)496-9

® 9 . Morrison RS, Siu AL . A comparison of pain and its treatment in advardetentia and cognitively intact patients with figcture . J Pain Symptom Manage . 2000
1(4)240-8

® 10 .Nygaard HA, Jarland M. Are nursing home patients with dementia diagnasiscreased risk for inadequate pain treatment®J Geriatr Psychiatry . 2005 ; 20 : (:
730-7

® 11 .Nygaard HA, Naik M, Ruths S. Nursing-home residents and their drug use: a casgabetween mentally intact and mentally impairesidents. The Bergen dist

nursing home (BEDNURS) study . Eur J Clin Pharmacol . 2003 ; 59 :)(868 - 9

12 .Parmelee PA Smith B, Katz IR. Pain complaints and cognitive status among elderly institution residents . J Am Geriatr Soc . 1993 ; 41 : (5) 517 - 22

13 . Salles-Montaudon NFourrier A, Dartigues JF Evolution of drug treatments in the aged living at home . Rev Med Interne . 2000 ; 21 : (8 ) 664 - 71

14 . Scherder E Bouma A, Borkent M. Alzheimer patients report less pain intensity and pain affect than non-demented elderly . Psychiatry . 1999 ; 62 : (3) 265 -

15 . Schmader KE Hanlon JT, Fillenbaum GG Medication use patterns among demented, cognitingbaired and cognitively intact community-dwedielderly people

Age Ageing . 1998 ; 27 : (4) 493 - 501

16 . Zwakhalen SMG Hamers JPH Berger MPF. The psychometric quality and clinical usefulnekthoee pain assessment tools for elderly peopte dementia . Pain

2006 ;126 : (+ 3210- 20

® 17 .Semla TP, Cohen D, Paveza G Drug use patterns of persons with Alzheimer s dis@ad related disorders living in the communilyAm Geriatr Soc . 1993 ; Apr 4
(4)408-13

® 18 .Hanlon JT, Fillenbaum GG Studenski SA Factors associated with suboptimal analgesicrusernmunity-dwelling elderly . Ann Pharmacother . 699ul- Aug30 : (7
-8)739-44

® 19 .Lovheim H, Karlsson S Gustafson Y. The use of central nervous system drugs and asiefgamong very old people with and without dengenfPharmacoepidem

Drug Saf . 2008 ; Sep 17:(9) 912 -8

20 . Scherder E Oosterman J Swaab D. Recent developments in pain in dementia . BMJ . 2005 ; 330 : (7489 ) 461 - 4

21 .Scherder EJA Sergeant JA Swaab DF. Pain processing in dementia and its relation to neuropathology . Lancet Neurology . 2003 ;2 : (11 ) 677 - 86

22 .Panel AGS Pharmacological management of persistent pain in older persons . J Am Geriatr Soc . 2009 ; Aug 57 : (8 ) 1331 - 46

23 . Gillette-Guyonnet S Nourhashemi F Andrieu S. The REAL.FR research program on Alzheimer s diseaseits management: methods and preliminary saiNuti

Health Aging . 2003 ;7:(2)91-6

24 . American Psychiatric A . Diagnostic and statistical manual of mental disorders . Washington, DC American Psychiatric Association ; 1994 ; 4

25 .McKhann G, Drachman D, Folstein M. Clinical diagnosis of Alzheimer s disease: repdrthe NINCDS-ADRDA Work Group under the auspicesDafpartment ¢

Health and Human Services Task Force on Alzheéimer s Disédmgrology . 1984 ; Jul 34 : (7)) 939 - 44

26 . Folstein MF, Folstein SE, McHugh PR. “Mini-mental stat& . A practical method for gradithe cognitive state of patients for the cliniciahPsychiatr Res . 1975 ; Ni

12:(3)189-98

27 .Rosen WG Mohs RC, Davis KL . A new rating scale for Alzheimeer s diseage- J Psychiatry 1984 ; 141 : (11 ) 1356 - 64

® 28 .Hughes CP Berg L, Danziger WL. A new clinical scale for the staging of dementia . Br J Psychiatry . 1982 ; 140 : 566 - 72

® 29 .Katz S, Ford AB, Moskowitz RW. Studies of iliness in the aged. The index of ARLstandardized measure of biological and psychakhaiction . JAMA . 1963
185:914-9

® 30 .Cummings JL, Mega M, Gray K. The Neuropsychiatric Inventory: comprehensive assessment of psychopathology in dementia . Neurology . 1994 ; 44 : (12)

[ ]

31 . Brefel-Courbon G Grolleau S, Thalamas C Comparison of chronic analgesic drugs prevalendarkinsoh s disease, other chronic diseases argktieral populatios

Pain . 2009 ;141:@ p14-8

® 32 .Methodology WHOCCfDS . ATC-DDD index[. cited 2012 Mardh 6 ; Available fronu://www.whocc.no/atc_ddd_index/

® 33 .Etminan M. Pharmacoepidemiology Il: the nested case-contualys-a novel approach in pharmacoepidemiologieaesh . Pharmacotherapy . 2004 ; Sep 24 : (9)
-9

® 34 .Bouhassira ) Lantéri-MinetM , Attal N . Prevalence of chronic pain with neuropathic characteristics in the general population . Pain . 2008 ; 136 : (3 ) 380 - 7

35 . Scherder EJLow use of analgesics in Alzheimer s disease: possible mecharfayshiatry . 2000 ; Spring 63 : (1) 1 - 12

36 .McLachlan AJ, Bath S, Naganathan V Clinical pharmacology of analgesic medicines in older people: impact of frailty and cognitive impaiBnér€lin Pharmacol

2011;71:(3)351-64

® 37 .Marcum ZA, Perera S Donohue JM Analgesic use for knee and hip osteoarthritis in community-dwelling elders . Pain Med . 2011 ; 12 : (11) 1628 - 36

38 .Eggermont LH, Scherder EJGender and analgesic use in nursing home residents with dementia . J Pain . 2008 ; Oct9: (10) 970 - 1

39 . Pokela N, Bell JS, Lihavainen K. Analgesic use among community-dwelling people aggdears and older: A population-based interviewdyg . Am J Geria

Pharmacother . 2010; 8:(3) 233 -44

® 40 . Noize P, Bazin F, Dufouil C . Comparison of health insurance claims and patiieterviews in assessing drug use: data from thee@i@ity (3C) Study
Pharmacoepidemiol Drug Saf . 2009 ; Apr 18 : (4) 310-9

® 41 .Gardette V, Coley N, Toulza O. Attrition in geriatric research: how important is it and how should it be dealt with? . J Nutr Health Aging . 2007 ; 11 : (3) 265 -

Pages 8
Drugs Aging . Author manuscript



Persistent analgesic use in Alzheimer s disease

Table1
Baseline characteristics of included patients (N 595)
Baseline characteristics Value
Socio-Demographics
Age in years (meaa SD) 77.5+ 6.8
Female ¢ ) 71.3
Educatior= high school graduation ( ) 17.4
Alzheimer s disease related data
Years from first signs (mean SD) 3.3+ 2.2
Mini-mental state examination (mean SD) 20.1+ 4.2
Activities of daily living (meant SD) 5.5+ 0.8
Clinical dementia rating 24 ) 22.7
Currently treated with cholinesterase inhibitBres () 87.9
Comorbidities
Past or current high blood pressure ( ) 43.9
Past or current diabetes mellitys ( ) 9.8
Past or current depression () 37.5
Past or current musculoskeletal disease ( ) 14.7
Number of other drugs received (mean SD) 3.4+ 2.3
Other
Body mass index (mean SD) 247+ 4.0

a At the time of enrollment, only cholinesterase inhibitors were available for the treatment of Alzheimer s disease in France.

Table2
Prevalence of acute and persistent analgesic use during follow-up visits

Follow-up (months)

Par ameter 0 6 12 18 24 30 36 42 48
Number of patients 595 569 491 407 347 307 267 239 206
Mean Mini-mental state examinatian SD 20.1+4.2 19.6+5.0 18.3+5.7 17.3+5.9 16.4+5.9 15.9+6.3 15.4+ 6.3 14.8+6.7 14.3+6.4
Prevalence of acute analgesic usd ( %93 ac| ) 8.4[6.3 10.9 9.2[6.9-11.8 11.2[8.6 14B 11.2[8.4 148 12.6[9.4 16.p 10.8[7.5 14.8 13.6[9.6 18.2 15.9[11.5 21.p 10.4[6.4 15.p
Prevalence of persistent analgesic 9¢ (% 95 bCI ) 6.4[4.5- 8.7 6.4[4.3-8.9 5.8[3.8 8.7 55(3.384 6.6[4.0-99 7.3[43109 85[52126 7.2[4.1117

a defined as the use of analgesicit
b definedtsas analgesic
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Table3

Description of analgesic drugs/classes used during the first 6-month exposure among incident persistent analgesic users (n 77)

Analgesic compounds Proportion of patients among those using analgesic drugs chronically
Paracetamol (acetaminophen) alone or in combination ?n 52 ) 67.5%

Opioid drugs alone or in combinatior=(n 28) 36.4%

Non-steroid anti-inflammatory drugs, anti-rheumatic drugs (n 24) 31.2%

Other analgesi®& & 2) 2.3%

az2 patients used paracetamol alone or in combination with vitamin C or caffeine.
Carbasalate én 1), the analgesic drug was not recoreded (n 1)

Table4
Characteristics of patients included in the nested case-control study (n 269)
Characteristics Cases (N=65) Controls (N=204) p-Value
Socio-Demographics
Age in years at baseline (mean SD) 78.0+ 5.9 77.3t 6.6 NS
Female ¢ ) 89.2 72.1 0.005
Educatiorz high school graduation ( ) 12.34 23.6 0.055
Alzheimer s disease related data
Years from first signs (meath  SD) 3.2+ 26 3.2+ 2.0 NS
MMSE at baseline (mean SD) 20.4+ 3.9 20.6+ 4.2 NS
ADL at baseline (meas SD) 5.5+ 0.7 5.5+ 0.8 NS
CDR= 2 at baselingq ) 14.5 24.1 NS
Cholinesterase inhibitors at baselife ( ) 84.6 91.7 NS
Evolution of Alzheimer s disease
A MMSE between last visit and analysis (mean SD) -0.4+ 3.6 -1.1+ 29 0.061
A MMSE between baseline and analysis (mean SD) -1.9+ 45 -2.6+ 4.4 NS
Comorbidities
Past or current high blood pressuve ( ) 50.0 41.4 NS
Past or current diabete% () 6.9 10.0 NS
Past or current depressidh () 39.0 41.4 NS
Past or current musculoskeletal disease ( ) 33.3 11.7 <1074
Other drugs at baseline (mean SD) 44+ 2.3 3.3+ 23 <104
Other
Body mass index at baseline (mean SD) 257+ 4.6 247+ 4.0 0.024

Abbreviations: ADL: activities of daily living, CDR: clinical dementia rating, MMSE: mini-mental state examination, NS: not statistically significant (p>0.05), SD: standard deviation.
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Table5
Factors associated with persistent analgesic use (matched case-control study, adjusted for age and baseline MMSE score) (n 269)
Parameter Oddsratio 95% CI p-Value
Female vs. male 3.11 1.19-8.12 0.021
Musculoskeletal disease 3.39 1.58-7.29 0.002
Number of other dru@s 2.99 1.54-5.79 0.001
First signs of AD > 5 years 0.44 0.21-0.91 0.028
Change in MMSE since last visit 0.045
Increase 3.62 1.58-7.29 0.002
No change 1
Decrease 1.80 0.575.67 0.316
Abbreviations: AD: Alzheimer s disease, ClI: confidence interval, MMSE: mini-mental state examination.
4 Number of drugs apart from Alzheimer s disease medications and analgesics.
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