
Study Population and Demographic Characteristics
► Overall, 2,105,677 patients with confirmed diagnosis of RA, UC, CD, AS, or 

Ps/PsA were identified, of whom 114,082 received anti-TNF/anti-IL-17 
treatment, while 1,991,595 remained untreated in the timeframe of 2015 to 
2022. The breakdown by disease category is depicted in Table 1.

► In all study groups that received treatment, the average age at the time of 
initial diagnosis was 47 years. For the collective group that did not receive 
anti-TNF/anti-IL-17 treatment, the average age was 54 years (notably higher). 
The median age across all groups was 48 years and was 56 years in the 
untreated study group. The largest proportion of patients across all study 
groups fell within the age range of 45 to 64 years. Furthermore, females 
constituted a majority in every study group.

PD incidence (unadjusted)
► The PD incidence rate was 0.661 per 100 person-years (PY) in the exposed 

cohort compared to 0.949 per 100 PY in the unexposed cohort. The calculated 
unadjusted IRR comparing the exposed to the unexposed was 0.696 (95% CI: 
0.669, 0.724).

► To explore a potential treatment-response relationship, quintiles were created 
dividing the range of person-time to allow for an equal (or close to equal) 
number of patients within each of the 5 quintiles. This resulted in a decrease of 
the PD incidence rate across the quintiles as the duration of follow-up time 
increased. Overall, the analysis of person-time incidence rates revealed a 
potential treatment-response relationship, with an incidence rate of 5.295 (95% 
CI: 4.937, 5.673) in the lowest person-time quintile and 0.158 per 100 PY 
(95% CI: 0.139, 0.179) in the highest person-time quintile. (Figure 1)

PD incidence (adjusted)
► The results of the multivariate Poisson models comparing cohorts exposed to 

anti-TNF or anti-IL-17 treatment with those lacking exposure revealed a 
significantly lower risk of PD (adjusted IRR: 0.77 [95% CI: 0.74-0.80]; 
P<0.0001) (Table 2). 
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C O N C L U S I O N S
Among individuals with autoimmune conditions and anti-
inflammatory treatment, specifically anti-tumor necrosis 
factor (TNF) and anti-interleukin (IL)-17, a lower 
Parkinson’s disease (PD) incidence rate was observed in 
comparison to those not treated (unadjusted and adjusted)
Person-time incidence rates indicate a potential 
treatment-response relationship
Lowering the levels of systemic inflammation may be 
associated with a reduced risk of PD

 Autoimmune diseases such as rheumatoid arthritis (RA), ulcerative colitis (UC), Crohn’s 
disease (CD), psoriasis (PS), psoriatic arthritis (PsA), and ankylosing spondylitis (AS) are 
characterized by an immune response to self-antigens causing tissue damage.1 

 Previous studies have linked the development of PD with autoimmune disorders, 
suggesting shared pathophysiology.2 Further, seminal scientific publications suggest that 
reducing inflammatory processes can be a potential target for intervention in PD.3,4

 To date, relatively little information is available regarding the potential benefit of anti-TNFs, 
such as adalimumab, and anti-IL-17 drugs, such as secukinumab and ixekizumab, on the 
development of PD.

I N T R O D U C T I O N

Objective
► To assess the comparative incidence of PD among patients with autoimmune diseases 

who are exposed to anti-TNF/anti-IL-17 drugs vs those without exposure.

Study Population and Data Source
► This was a retrospective cohort study utilizing closed claims data from the Komodo 

Health database (2014-2022).
► All eligible patients had at least 1 inpatient claim or at least 2 outpatient claims for RA, 

UC, CD, AS, or Ps/PsA identified by International Classification of Diseases, 9th 
Revision, Clinical Modification (ICD-9-CM) or International Classification of Diseases, 
10th Revision (ICD-10) diagnosis codes and were ≥18 years of age.

► The index diagnosis date was determined based on the first observable and confirmed 
diagnosis, assigning patients to the respective disease cohort, with a baseline period 
of 6 months and a variable follow-up duration.

► Individuals presenting with PD (identified by any diagnosis or prescription claim) any 
time prior to the index diagnosis date in the 6-month baseline period were excluded.  
► PD events were identified by 1 inpatient or ≥2 outpatient diagnosis claims, or 1 

outpatient diagnosis claim and ≥1 prescription claim associated with PD therapy 
identified by diagnostic codes.

► Among patients with a confirmed autoimmune diagnosis, those with anti-TNF or anti-
IL-17 treatment were identified. The index treatment date was defined as the start date 
of anti-TNF/anti-IL-17 and could occur on the index diagnosis date or within the 12 
months thereafter.

► Patients not presenting any prescription claim for anti-TNF or anti-IL-17 treatment 
within the timeframe of the study were categorized as individuals not treated with anti-
TNF/anti-IL-17. 

Study Outcomes and Methods
► Charlson Comorbidity Index (CCI) scores using the Quan-enhanced CCI5 were derived 

based on the presence of ICD-9 or ICD-10 codes in the 6-month baseline period.
► Binary indicators for the presence of comedications common to autoimmune diseases 

were generated and each comedication was identified by the presence of National 
Drug Codes (NDCs) and Healthcare Common Procedure Coding System (HCPCS) 
codes, including conventional synthetic disease-modifying antirheumatic drugs 
(csDMARDs), corticosteroids, and nonsteroidal anti-inflammatory drugs (NSAIDs).

► Person-time (in years) with anti-TNF and/or anti-IL-17 treatment (exposure time) was 
defined as the start date of anti-TNF and/or anti-IL-17 therapy until the end of 
enrollment or PD index date, whichever was earliest. Person-time (in years) for 
individuals who had never used an anti-TNF/anti-IL-17 (non-exposure time) included 
the index diagnosis date until the index treatment date, end of enrollment, or PD index 
date, whichever came first. 

► Descriptive statistics were reported to describe unadjusted PD events across each 
study group

► Poisson regression models were utilized to assess the association between treatment 
with anti-TNF and/or anti-IL-17 therapies and the incidence of PD. 
► Poisson regression facilitates adjustment for differences in individual‐specific times 

at risk (time between index diagnosis date and exposure/non-exposure to 
treatment/end of observation period) due to inclusion of these times as offset in the 
model. Poisson regression is also the preferred method to evaluate data with rare 
events.6 The model allowed for the adjustment of potential confounding factors, 
including age, gender, baseline CCI, treatment exposure, and post-index date use 
of other DMARDs, csDMARDs, corticosteroids, and NSAIDs.

► By incorporating these covariates into the Poisson regression model, it accounted 
for both confounding effects and time-varying factors such as age and exposure to 
treatment. The resulting estimated incidence rate ratios (IRRs) with their 
corresponding 95% confidence intervals (CIs) characterized the relative incidence 
of PD in patients treated with anti-TNF and/or anti-IL-17 therapies compared to 
those not receiving these treatments.

Table 1. Patient Attrition
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Table 2. Summary of PD Incidence Among Anti-TNF/Anti-IL-17 
Treated vs No Exposure

R E S U LT SO B J E C T I V E  a n d  M E T H O D S

n %
Patients with 1 inpatient or ≥2 outpatient claims at least 30 days 
apart but within 12 months for RA, UC, CD, AS, or Ps/PsA  between 
Jan 1, 2015, and Dec 31, 2022

3,969,339 100

Patients excluded 1,863,662 47

Final sample 2,105,677 53

12.3

2.6
1.4 0.8 0.4

5.3

1.4 0.7 0.4 0.2

0 1 2 3 4

PD
 ra

te
 p

er
 1

00
 P

Y

Quintiles of patients by length of person-time

Non-treated
PD rate per 100 PY

Treated
PD rate per 100 PY

Figure 1. PD Events as a Function of Quintiles of Follow-up Time

Variable PD event Person-years

Multivariate Poisson modela

Adjusted IRR per 
100 person-years

(95% CI)
P-value

Anti-TNF/anti-IL-17 treatment

Yes 2,597 393,114.3 0.77 (0.74-0.80) <0.0001

No 50,562 5,328,307.40 1 (Ref)

Anti-TNF only treatment

Yes 2,471 371,667.4 0.77 (0.74-0.81) <0.0001

No 50,562 5,328,307.40 1 (Ref)

Anti-IL-17 only treatment

Yes 81 15,598.3 0.64 (0.52-0.80) <0.0001

No 50,562 5,328,307.40 1 (Ref)

a The model allowed for the adjustment of age, gender, baseline CCI, treatment exposure, other 
DMARDs used post-index, csDMARDs used post-index, corticosteroids used post-index, and 
NSAIDs used post-index.

Figure 2. Adjusted IRR per 100 PY
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Overall 2,105,677 
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► When comparing anti-TNF treatment only to non-exposure to anti-TNF/anti-IL-17 
treatment (Table 2), the results were similar (adjusted IRR: 0.77 [95% CI: 0.74-
0.81]; P<0.0001). Patients exposed to anti-TNF/anti-IL-17 treatment only also 
demonstrated a significantly lower risk of PD compared to those who were not 
exposed (adjusted IRR: 0.64 [95% CI: 0.52-0.80]; P<0.0001) (Figure 2).

► These results suggest that both types of treatments (anti-TNF and anti-IL-17) 
may have some level of protective effect against PD.
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