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Background: Previous data have been conflicting regarding a possible impact of treatment with biological DMARDs (bDMARDs)
on the need for total knee replacement (TKR) and total hip replacement (THR) in patients with rheumatoid arthritis (RA)1.
Objectives: To investigate impact of national guidelines recommending bDMARD treatment for RA on the secular trends of TKR
and THR among incident RA patients compared with matched general population controls (GPC) in Denmark.
Methods: Nationwide register-based interrupted time-series analysis using the National Patient Register and Civil Registration
System.
RA: incident patients diagnosed at a rheumatology department from 1996-2011. 
GPC: 10 individuals matched to each RA patient on age, sex and municipality. 
Outcome: First TKR and THR, respectively.
Intervention: introduction of bDMARDs and associated publication of bDMARD recommendations in Denmark in 2002.
Statistical analyses: 5-year age- and sex-standardised incidence rates of THR and TKR calculated for incident RA patients diagnosed
biannually in 1996-2011, and GPCs. Secular trends in the pre-bDMARD guideline era (1996-2002) were compared with those in the
bDMARD period (2003-2016) using segmented linear regression and a 1-year lag period (2002-03). Absolute changes in TKR and
THR at the midpoint (February 2007) between guideline implementation and end of study period were estimated.
Results: In total, during 1996 to 2011, 30 868 incident RA patients were identified (mean age at diagnosis 58.3 years, 70% women)
and compared with 301 527 GPCs. See Table for results.
Table: Changes in 5-year incidence rate of total hip (THR) or total knee replacement (TKR) in incident
rheumatoid arthritis (RA) patients following introduction of biological DMARDs compared with
secular trends in age, sex and municipality-matched general population controls (GPC).

Cohort n
THR
/TKR

Baseline
incidence rate / 1000 person years

∆ per year*
pre-2002

∆ in level
2003

∆ per year
post-2003

TKR RA 865 5.87 +0.19 - -0.20
GPC 2438 0.42 +0.21 - +0.08

THR RA 935 8.72 -0.38 +2.23 -0.38
GPC 4744 2.89 +0.11 - +0.02

Stepwise backward elimination to produce most parsimonious model: p-entry<0.05 and p-exit>0.2. * ∆ per
year based on biannual data.
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Conclusions: Prior to 2002, the incidence of TKR increased among RA patients, but started to decrease after introduction of
bDMARDs and their associated guidelines in 2003 (absolute change -1.8 TKRs/1000 person years in Feb. 2007). In contrast, the
incidence of TKR increased among GPCs throughout the entire study period. The incidence of THR increased in GPCs for the entire
duration of the study period, whereas there was a downward going trend among RA patients, but with a surprising level increase in
2003. The overall patterns of our findings are in line with those recently reported from England and Wales1.
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