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Abstract

Introduction: Peripheral inhibition of tumor necrosis factor (TNF)-α, outside of the

central nervous system,may result in clinical improvement of Alzheimer’s disease (AD)

outcomes. TNF-α inhibitors (TNFIs) are effective treatments for various autoimmune

conditions andmaybeeffective for preventing and/or treatingAD. Theobjective of this

study was to compare the risk of dementia and AD in patients initiating methotrexate

versus those initiating TNFIs.

Methods: Insurance claims data from databases of commercially insured and

Medicare-eligible patients were used to estimate the risk of dementia and AD within

patientswith rheumatoid arthritis (RA) initiating a TNFI versus initiation ofmethotrex-

ate. A sensitivity analysis included all patients without the RA diagnosis requirement.

The at-risk period spanned from the index date until a diagnosis of the outcome, loss-

to-follow-up, or receipt of the comparator drug. Patients were matched 1-to-1 using

propensity scores. A Cox proportional hazards model was used to estimate the hazard

ratio (HR). Negative controls were used to calibrate the results.

Results: A total of 11,092 new TNFI patients and 44,023 new methotrexate patients

were identified, and 8925 from each group were matched. The outcome of dementia

occurred in 1.4%of patients in both groups. The calibrated results from theCox regres-

sion found no difference between the two groups (commercially insured database: cal-

ibrated HR = 0.69, 95% confidence interval = 0.45 to 1.05; Medicare-only database:

1.14, 0.66 to 1.96). Results were similar in all sensitivity analyses: outcome of AD and

including patients without RA.

Discussion:No significant difference for the risk of dementia or ADwas seen between

patients initiating a TNFI versus methotrexate. Although this study cannot conclude

whether use of TNFIs is protective against dementia and AD compared with receiving

no treatment, therewasnoevidence that it ismoreprotective than the active compara-

tor methotrexate.
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1 BACKGROUND

Alzheimer’s disease (AD) affects nearly 6 million individuals in the

United States and accounts for 60% to 80% of dementia cases.1 There

are currently noavailable treatments that can slowor stop theprogres-

sion of AD or the resulting neuronal damage, dementia, declining cog-

nitive function, and ultimately death.

Inflammation is hypothesized to play a key role in the develop-

ment of AD,2–6 and thus medications that may reduce inflammation

could prevent the onset of AD or be effective in stopping or revers-

ing its course. One mediator of inflammation is the production of

tumor necrosis factor (TNF)-α, a cytokine with proinflammatory and

immunoregulatory functions, which was first found to play a role in

the development of rheumatoid arthritis (RA) and later associatedwith

other autoimmune conditions.7 The development of TNF-α inhibitors

(TNFIs) has revolutionized the treatment space for RA, psoriasis, anky-

losing spondylitis, inflammatory bowel disease, and other inflamma-

tory conditions.8

Some evidence suggests that TNF-α levels in the brain are associ-

atedwithADpathophysiology anddisease progression.9 It follows that

the use of TNFI therapy may be effective in preventing and/or revers-

ing the disease course. However, a limitation of current TNFI therapy

for the treatment of inflammation occurring in the brain is the inability

for the molecules to cross the blood-brain barrier.10,11 Although there

is both clinical and pre-clinical research suggesting the potential bene-

fits of TNFI when bypassing the blood-brain barrier via administration

through intracerebroventricular and perispinal injections,12–14 these

studies havebeen limited tomousemodels of unprovenvalue in predic-

tion of human outcomes and human studies, which were either open-

label or too small to determine efficacy.

Furthermore, it has been hypothesized that peripheral inhibition of

TNF-α, outside of the central nervous system, may result in clinical

improvement of AD outcomes without crossing the blood-brain bar-

rier, although evidence in support of such hypotheses is limited.9,15 If

it were true, however, then currently available TNFIs may be effective

for the treatment and prevention of AD and related dementia without

the necessity of crossing the blood-brain barrier.

There is a large prior body of evidence suggesting that long-term

use of anti-inflammatory medications reduces the risk of AD.16–18 Rel-

atively few have, however, examined the use of TNFIs specifically.

A retrospective cohort study that compared the effects of TNFIs to

methotrexate on the incidence of AD found large protective effects

associatedwith initiation of a TNFI.19 Other recent research has found

similar results regarding the association between TNFI use and a lower

risk of AD.20,21 However, there are methodologic limitations to the

prior research. In the Stacey et al. study, there may be an immor-

tal time bias22 in the TNFI group due to many patients having previ-

ously receivedmethotrexate—andmust not have experienced the out-

come during this time—whereas the opposite circumstance of receiv-

ing a TNFI prior to initiating methotrexate did not occur. The indi-

viduals who made it through methotrexate use and onto a TNFI may

have been a subset of individuals least at risk to develop dementia

RESEARCH INCONTEXT

1. Systematic review: The authors reviewed the litera-

ture using traditional sources and meeting abstracts

and presentations. Several recent publications examining

the association between TNF-α inhibitor (TNFI) use and

Alzheimer’s disease (AD) exist and have been cited; how-

ever, they have significant design limitations.

2. Interpretation: No significant difference for the risk of

dementia or AD was seen between patients initiating

TNFI versus methotrexate. These results contrast previ-

ous research, which may be due to confounding present

in the design of previous studies.

3. Future directions: Additional observational researchmay

be conducted in other patient populations and data

sources to determine if the results are consistent with

the data presented in this study. Databases with longer

patient follow-up may be useful for capturing more cases

and for studying the long-term comparative effectiveness

of these therapies. Prospective clinical studies may be

warranted if future observational studies show potential

beneficial effects of TNFI for the prevention of AD and/or

dementia.

or may have benefited from protective effects of the methotrexate

prior to initiating the TNFI. The studies from Chou20 and Zhou21 are

even more limited in their study design, as they relied on case-control

designs, which have been shown to have significant bias relative to ret-

rospective cohort studies,23 and lacked robust control for confounding

variables. A similarly designed, unpublished, case-control study made

headlines in 2019 when data suggested that there may be a protective

effect of etanercept on the development of AD24; however, the signal

was not pursued further by the drug maker for a number of potential

reasons.25

This study aimed to improve on previous observational research by

using a more appropriate study design to compare the risk of demen-

tia and AD in patients initiating use of a TNFI versus those receiv-

ing methotrexate. This retrospective cohort study utilizes a new-user

design, large-scale propensity scoremodeling, andnegative control cal-

ibration to adjust for observed and unobserved biases.

2 METHODS

This retrospective observational study utilized administrative insur-

ance claims data from two US-based databases, which were ana-

lyzed independently. A schematic of the study design is shown in

Figure 1.
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Incl.: Continuous medical and drug coverage)
Days [-365, 0]

Covariate Assessment Window [long-term]
(Baseline conditions, medications, procedures, measurements)A

Days [-365, 0]

Cohort Entry Date
(First prescription of TNFI or Methotrexate)

Day 0

Exclusion Assessment Window
(Age < 18, initiate both TNFI and MTX)

Days [0, 0]

Time

Washout window (no MTX or TFNI)
Days [-365, -1]

Covariate Assessment Window
(Age, sex, index month and year)

Days [0, 0]

Outcomes captured
Days [1, Censor B]

Incl.: ≥2 diagnoses for rheumatoid arthritis
Days [-365, 0]

Covariate Assessment Window [short-term]
(Baseline conditions, medications, procedures, measurements) a

Days [-30, 0]

F IGURE 1 Study design schematic illustrating observation windows for inclusion and exclusion criteria, covariate assessment, and outcome
identification in relation to the index date (Day 0). ABaseline covariates include all conditions, medications, procedures, measurements (eg,
laboratory testing), andmedical devices used; as well as variables specific to rheumatoid arthritis severity. BEarliest of: outcome of interest, filling
comparator study drug, disenrollment, end of the study period

2.1 Data source

Each database contains data from adjudicated health insurance claims

and health plan enrollment information.

1. Optum’sClinformatics® Data Mart de-identified database.

Includes 84 million members with private health insurance, who

are fully insured in commercial plans or in administrative services

only and Medicare Advantage. At the time of this study, data were

available fromMay 31, 2000 through June 20, 2019.

2. IBM® MarketScan® Medicare Supplemental Database (MDCR):

Includes data for > 9 million retirees with primary or Medicare

supplemental coverage through privately insured fee-for-service,

point-of-service, or capitated health plans. At the time of this study,

data were available from January 1, 2000 through July 31, 2019.

Data elements included were outpatient pharmacy dispensing

claims (coded with National Drug Codes) and inpatient and outpatient

medical claims, which provide diagnosis codes (coded in ICD-9-CM or

ICD-10-CM) associated with a visit. The use of the IBM MarketScan

and Optum claims databases was reviewed by the New England Insti-

tutional Review Board (IRB) and was determined to be exempt from

broad IRB approval, as this research project did not involve human sub-

jects research.

2.2 Exposures

Two exposure cohorts were identified. These included new users of

a (1) TNFI (including infliximab, golimumab, etanercept, certolizumab,

and adalimumab) or (2) methotrexate. Each exposure cohort was

defined as the set of patients who had a first exposure for the cohort-

defining drug with no prior use of the comparator drug at any time (ie,

TNFI patients had no prior methotrexate use, and vice versa). The date

of the first exposure was considered the index date.

Patientswere 18 years or older on the index date andwere required

to have ≥365 days of continuous pre-index observation immediately

prior to the index date. Patients with the outcome of interest prior

to the index date were excluded. The primary analysis included RA

patients,which included all patientswith≥2visit dateswith a diagnosis
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of RAwithin 365 days before and including the index date. A sensitivity

analysis included all patients without the RA diagnosis requirement.

2.3 Outcomes

Theprimary outcomeof interestwas newly diagnoseddementia,which

required a diagnosis of dementia on two distinct dates within 365 days

of each other. The date of the first dementia diagnosis was considered

the date of the event.

A secondary endpoint was newly diagnosed AD. Like dementia, the

ADoutcomedefinition required twodiagnosis codes forADwithin 365

days of each other, and the date of the first diagnosis was considered

the date of the event.

AD tends to be under-coded in claims data26 and thus we used

the broader definition of “dementia” as our primary endpoint, which

includes AD as well as generic conditions of “senility,” “degenerative

brain disorder,” and others, but excludes Lewy body dementia, drug-

and alcohol-induced dementia, or dementia caused by concussions or

syphilis, among others. A full list of the included concepts and mapped

ICD-9-CM and ICD-10-CM codes can be found in Appendix Table 1.

The definition of dementia used in this study showed good sen-

sitivity (85.5%), specificity (85.9%), and fair positive predictive value

(77.6%) in a validation study comparing Medicare claims against clin-

ical assessments from the Aging, Demographics, and Memory Study

(ADAMS).26

2.4 Time at risk

Time-at-risk included all time starting fromone day following the index

date until the earliest date of (1) end of observation in the database;

(2) end of the study period ( June 30, 2019 for Optum; July 31,

2019 for MDCR); (3) receiving the comparator study medication (ie,

receipt of methotrexate for the TNFI cohort, or receipt of TNFI for the

methotrexate cohort); (4) presence of the outcome.

2.5 Statistical analysis

Comparisons were made between new users of TFNI therapy versus

new users of methotrexate for all combinations of the following varia-

tions: (1) population: RA patients and all patients; (2) outcome: demen-

tia and AD; and (3) database: Optum andMDCR. This resulted in eight

unique pairwise comparisons of TNFI versus methotrexate. The pri-

mary comparison was for the outcome of dementia within the subset

of RA patients in each of the databases.

Propensity score matching was used to reduce potential con-

founding as the result of imbalance between the exposure cohorts

(methotrexate and TNFI) on baseline covariates. The propensity score

was estimated using the predicted probability from a regularized logis-

tic regression model, fit with a Laplace prior (LASSO) and the regular-

ization hyperparameter selected through cross-validation. Covariates

used in the propensity score model included demographics (gender,

age, index year, andmonth), all previously diagnosed conditions, all pre-

viously received prescription drugs, all procedures received, all mea-

surements taken, and the number of visits (total and by place of ser-

vice), number of distinct prescription medications received, and num-

ber of distinct diagnosed conditions observed during the 365days and

30 days prior to exposure, and the Charlson comorbidity index accord-

ing to previously diagnosed conditions. Additional variables specific to

RA severity were also used, including the number of RA-specific visits

(inpatient, emergency department, and outpatient), any corticosteroid

use, disease-modifying anti-rheumatic drug use, opioid use, and joint

surgeries observed in the 365 and 30 days preceding the index date.

The exposure cohorts were matched 1:1 using a caliper of 0.2 times

the standard deviation of the logit of the propensity score distribution.

Standardized mean difference was used to evaluate the performance

of propensity score adjustment, where variableswith standardized dif-

ferences<0.10were considered well-balanced.27

The potential for residual systematic error was examined by plot-

ting the distribution of estimates from negative control outcomes,28,29

which can be found in Appendix Figure 1. The negative control out-

comes showed slight positive residual bias, illustrated by the distribu-

tion of estimates centered just to the right of the null hypothesis of

1.0. Empirical calibration of effect estimates and confidence intervals

(CIs) for the study endpointswas used to account for this small positive

residual bias.30,31

A Cox proportional hazard model conditioned on the matched

sets32 was used as the final model. For each outcome model, we

reported the empirically calibrated hazard ratio (HR) and 95%CIs. The

methotrexate group served as the comparator; all risk estimates are in

reference tomethotrexate.

2.6 Registration

This study was registered on ClinicalTrials.gov (NCT04571697).

3 RESULTS

There were 44,023 methotrexate patients and 11,092 TNFI patients

identified from the Optum database who were diagnosed with RA and

met all inclusion criteria, of which 8925 in each group were matched

on propensity scores. In the MDCR data, 2125 from each group were

matched. Study flow and impact of each inclusion criteria are shown in

Figure 2. Patients had between 2 and 3 years of follow-up (2.2 years for

TNFI and methotrexate patients in Optum; 2.7 and 2.9 years for TNFI

andmethotrexate patients, respectively, inMDCR).

Baseline characteristics prior to and after matching, including

patient demographics, healthcare utilization, and comorbid conditions

are found in Table 1. The use of propensity scores to match the pop-

ulation resulted in well-balanced cohorts for all patient characteris-

tics in Table 1. In addition, all 51,982 covariates assessed in the Optum

databasewerewell balanced (standardizeddifference<0.10) anda sin-
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F IGURE 2 Study flow diagram of inclusion criteria within the cohorts of rheumatoid arthritis (RA) patients in theOptum andMDCR
databases. TNFI, TNF-α inhibitor; MTX, methotrexate

gle covariate in the MDCR database had a standardized difference of

0.10, whereas all others fell below the threshold (Appendix Figure 2).

Distributions of the preference scores are displayed in Appendix Fig-

ure 3 and further illustrate well-balanced cohorts after matching.

Roughly three-fourths of matched patients in each database were

female, and the average age at index was 55-years-old in Optum

and 73-years-old in MDCR. Common comorbid conditions included

cardiovascular-related conditions and diabetes (Table 1).

The primary analysis examined the outcome of dementia within

patients having a prior diagnosis of RA. Within the Optum database,

there were 124 individuals from each matched cohort who were first

diagnosed with dementia during follow-up, resulting in identical inci-

dence rates of 6.3 per 1000 person-years (Table 2). The calibrated HR

from the Cox proportional hazards model was 0.69 (in favor of TNFI,

95%CI=0.45 to1.05), anddid not reach statistical significance.Within

theMDCR population incidence rates of dementia were higher than in

the Optum database (12.9 and 13.7 per 1000 person-years for TNFI

andmethotrexate, respectively). The calibratedHR indicated no signif-

icant difference between groups (HR = 1.14, 95% CI = 0.66 to 1.96).

The variation between the unadjusted incidence rates and the HRs

reflects adjustments from negative control calibration and, more sig-

nificantly, the impact of differences in the timing of events between the

two groups.

Similar results were observed across all other combinations of out-

comes (AD), populations (not restricted to RA), and databases, with

no statistically significant difference between TNFI and methotrexate

groups (Table 3). Kaplan-Meier curves from the Cox proportional haz-

ards model are shown in Figure 3 and illustrate the absence of signifi-

cant separation between the two groups. Uncalibrated estimates were

similar in magnitude to the calibrated results, although slightly larger.

4 DISCUSSION

This study provides a robust assessment comparing the effective-

ness of TNFI therapies and methotrexate for the incidence of demen-

tia. The analysis leveraged two large US-based administrative claims

databases: one which included commercially insured individuals,

including those with Medicare eligibility, and a second containing only

Medicare beneficiaries. The analysis was replicated using various sen-

sitivity analyses including the examination of dementia as an outcome

as well as the more specific outcome of AD, and an examination of

patients diagnosed with RA and a broad population of all patients

regardless of diagnosed conditions. Across all comparisons, no sig-

nificant difference in risk of dementia or AD was observed between

patients initiating a TNFI versus those receivingmethotrexate.

Results of this study contrast recent research that has shown TNFIs

to be effective in preventing AD.19–21 There are significant differences

in study design between prior work and the current study. Stacey

et al.19 employed a retrospective cohort design and leveraged claims
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TABLE 2 Outcome of primary objective examining risk of dementia within patients diagnosedwith rheumatoid arthritis (RA) identified from
theOptum andMDCR databases

TNFI Methotrexate Calibrated results

Database Sample Outcome

N at

risk

Person-

years

Nwith

outcome

IR per

1000 py

N at

risk

Person-

years

Nwith

outcome

IR per

1000 py HR

95%CI

Lower

95%CI

Upper

Optum RA patients Dementia 8925 19,753 124 6.3 8925 19,542 124 6.3 0.69 0.45 1.05

MDCR RA patients Dementia 2125 5641 73 12.9 2125 6211 85 13.7 1.14 0.66 1.96

Abbreviations: RA, rheumatoid arthritis; TNFI, TNF-α inhibitor; IR, incidence rate; py, person-years; HR, hazard ratio; CI, confidence interval.

TABLE 3 Results for all other combinations of outcomes (dementia and Alzheimer’s disease), study samples (all patients and patients
diagnosedwith rheumatoid arthritis [RA]), within each database (optum andMDCR)

TNFI Methotrexate Calibrated results

Database Sample Outcome

N at

risk

Person-

years

Nwith

outcome

IR per

1000 py N at risk

Person-

years

Nwith

outcome

IR per

1000 py HR

95%CI

Lower

95%CI

Upper

Optum All patients Dementia 29,079 72,981 318 4.4 29,079 64,424 322 5.0 0.91 0.69 1.19

Optum All patients AD 29,180 73,637 113 1.5 29,180 65,145 124 1.9 0.83 0.52 1.32

Optum RA patients Dementia 8925 19,753 124 6.3 8925 19,542 124 6.3 0.69 0.45 1.05

Optum RA patients AD 8958 19,979 42 2.1 8958 19,736 49 2.5 0.96 0.50 1.86

MDCR All patients Dementia 5414 15,971 190 11.9 5414 15,716 199 12.7 1.34 0.90 2.04

MDCR All patients AD 5467 16,340 82 5.0 5467 16,066 70 4.4 1.51 0.86 2.72

MDCR RA patients Dementia 2125 5641 73 12.9 2125 6211 85 13.7 1.14 0.66 1.96

MDCR RA patients AD 2143 5789 26 4.5 2143 6310 30 4.8 1.44 0.57 3.63

Abbreviations: RA, rheumatoid arthritis; TNFI, TNF-α inhibitor; py, person-years; HR, hazard ratio; CI, confidence interval; AD, Alzheimer’s disease.

data, much like the current study, to compare users of methotrexate

versus TNFI. However, that study allowed patients to have had prior

exposure to the comparator drug. Because many patients using a TNFI

first usemethotrexate, andmuch less oftendopatients use aTNFIprior

to methotrexate, this could present a bias. First, patients moving from

methotrexate to TNFI may have experienced beneficial effects of the

methotrexate prior to starting their TNFI. Second, those TNFI patients

exposed tomethotrexate did not have the outcome of AD prior to initi-

ating TNFI and could represent a group of “healthy survivors” who are

least at risk todevelopAD;had theydevelopedADwhile onmethotrex-

ate and prior to initiating the TNFI they would not be eligible to enter

the TNFI cohort by design, but had they started immediately with the

TNFI rather than methotrexate they may have been diagnosed with

AD while using TNFI. Thus the inclusion of TNFI patients with prior

methotrexate exposuremay have introduced immortal time bias.

The other two studies examining this question20,21 were case-

control studies that have been shown to have significant bias,23 and

these specific studies had minimal control for confounding factors,

mainly limited to controlling for age, sex, race, and a handful of comor-

bidities. Conversely, the present study used techniques to control

for all observed confounding using propensity score models and con-

trolled for unmeasured confounding using negative control calibra-

tion. In addition, the case-control studies aimed to estimate the asso-

ciation between TNFI use versus no TNFI use, which is a different

research question then the one posed here, which examines the use

of TNFI versus the use of methotrexate. Assessing the association

between an outcome and a specific treatment using observational

real-world data without using an active comparator calls into ques-

tion how interchangeable the exposed and unexposed groups are; that

is, can we really expect patients who received a TNFI to be the same

as patients who possibly received no disease-modifying antirheumatic

drug (DMARD) treatment for their RA?

This study followed best practices for conducting comparative

effectiveness research using real-world data,33 and there are notable

strengths of this study. The use of multiple databases, multiple out-

comes, andmultiple target populations illustrates the robustness of the

findings. Propensity score matching with the use of LASSO regression

models allowed for the balance of all observed potential confounders

in the claims datawith>50,000 variables assessed. In addition, the use

of negative control outcomes to estimate the amount of residual bias

inherent to the study design allowed for the calibration of the study

results to account for this residual bias and unobserved confounding.

The comparative cohort study design allowed for the direct estima-

tion of risk, as measured by hazard ratios, rather than relying on odds

ratios obtained by case-control designs. By implementing a new-user

design, this study capturedevents following treatment exposureswhile

avoiding confounding from previous treatment effects.

There are limitations to this study. Outcomes of dementia and AD

relied on ICD-9-CM and ICD-10-CM diagnosis codes, which are not

perfect. The largest limitations are with the limited sensitivity of the
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F IGURE 3 Kaplan-Meier graphs for the outcomes of dementia (1st and 3rd rows) and Alzheimer’s disease (2nd and 4th rows) for the
population of patients diagnosedwith rheumatoid arthritis (RA) (top two rows) and all patients (bottom two rows) in theOptum (left) andMDCR
(right) databases
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AD definition likely resulting in a lower observed incidence of the con-

dition than the truth. However, the primary analysis used the broader

category of dementia and excluded many forms of dementia that were

specifically not due to AD, such as Lewy body dementia, drug- and

alcohol- induced dementia, or dementia caused by concussions or

syphilis, among others. There is a tradeoff between using a highly spe-

cific measurement, such as the AD definition, versus using a more sen-

sitive measure, such as the dementia definition34; by using both types

of definitions and arriving at the same conclusionwe gain confidence in

the validity of our results.

Average observation time following initiation of one of the study

drugs was< 3 years, which limits the ability to identify cases that were

caused many years following initial exposure. In addition, dementia

represents the last stage of AD pathophysiology35; therefore, identi-

fying potential prevention of ADmay be indicative of the identification

of slowing or reversal of the AD pathway that has already begun.

The primary objective of this study included patients diagnosed

with RA. The claims data do not have information on clinical RA dis-

ease severity indices such as the Rheumatoid Arthritis Severity Scale

(RASS).36 Instead, the study used data on RA visits (outpatient, emer-

gency room [ER], and inpatient), use of opioids, corticosteroids, and

DMARDs, and the presence of joint surgeries to proxy disease severity.

Furthermore, socioeconomic variables (such as race/ethnicity, educa-

tion, income) and behavioral variables (such as diet and exercise) were

not available.

Generalizability of the findings are limited to patients who have a

moderate likelihood of receiving either of the treatment arms. Propen-

sity score distributions show overlap between the two groups indicat-

ing reasonable generalizability. In addition, inclusion criteria required

that patients had no prior exposure to either study therapy. In the RA

population this resulted in an exclusion of 69% of TNFI patients in

Optum and 74% of TNFI patients in MDCR. In the population of all

patients, these criteria resulted in an exclusion of 38%and55%of TNFI

patients in Optum and MDCR, respectively. Although this appears to

limit generalizability within the population of RA patients, the study

design was chosen not to maximize generalizability in this population,

but tominimize bias to obtain valid results. Thehighproportionof TNFI

patients with prior methotrexate use was the driving factor for the

decision to exclude these patients due to the bias itmay introduce. Fur-

thermore, the patient population included in this analysis may not be

generalizable to the broader population of elderly patients at risk of

dementia and AD; the databases used in this study comprise commer-

cially insured individuals, including those who have purchased primary

or supplementary Medicare through a Private Fee For Service plan (ie,

Medicare Advantage).

Finally, this study examined the comparative effectiveness between

TNFI use andnewly diagnosed dementia andAD relative tomethotrex-

ate and the same outcomes. Therefore, this study does not rule out

TNFI therapy as being protective against dementia and AD versus not

receiving any treatment at all, but instead implies that any associations

with the outcomes were no different than what was observed with

the use of methotrexate. In fact, methotrexate has been found to be

protective against dementia in previous observational research.37,38

However, a recent study examining medications associated with a

decreased risk of dementia found no protective effects of TNFI thera-

pies when using a self-controlled cohort design, comparing use of TNFI

versus no TNFI use.39

5 CONCLUSIONS

No difference was found in the risk of being diagnosed with demen-

tia or AD between patients initiating a TNFI versus those initiating

methotrexate. Although this study cannot conclude whether use of

TNFIs is protective against dementia and AD compared with receiving

no treatment, therewas no evidence that it is more protective than the

active comparator methotrexate.
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