Neuroimaging evidence for central mechanisms of pain in difficult-to-treat rheumatoid arthritis
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Introduction Despite therapeutic advances, 5–20% of rheumatoid arthritis (RA) patients remain difficult-to-treat (D2T), with persistent symptoms, most notably chronic pain. Altered central nociceptive processing and stress–depression–pain interactions are thought to play a major role.
Aims. To identify brain connectivity patterns related to pain in D2T RA using functional magnetic resonance imaging (fMRI).

Methods. 34 RA patients (21 D2T, 13 non-D2T) and 27 healthy controls (HCs) underwent two resting-state fMRI scans, with standardized painful heat stimulation applied in between (Siemens 3T Magnetom Prisma).
Results. Resting-state fMRI revealed altered connectivity patterns in RA compared to HCs. Intrinsic connectivity of the posterior cingulate cortex (PCC) was reduced in RA, most prominently in D2T patients. Following painful stimulation, connectivity within the default mode network (DMN) showed distinct changes: it decreased in HCs and non-D2T patients, while D2T patients maintained higher levels. Fractional amplitude of low-frequency fluctuations (fALFF) analysis showed reduced activity in several regions (lateral occipital cortex, lingual gyrus, caudate, middle frontal gyrus, medial prefrontal cortex, precentral gyrus, frontal pole) in RA compared to HCs. D2T patients exhibited the lowest fALFF in many of these regions, with further reductions compared to non-D2T patients, indicating more complex alterations in pain processing, behavior, and cognition.

Discussion. Resting-state fMRI revealed altered connectivity and activity in pain- and emotion-related networks in D2T RA. These results indicate that peripheral inflammation control alone may be insufficient and support personalized strategies addressing both immune and CNS mechanisms. 
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