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We thank Mahlknecht and colleagues for their thoughtful com-
ments on our recently published research in which we examined
the occurrence of disability milestones (frequent falls, hallucinations,
dementia, and nursing home placement) and their relationship to
death in a cohort of 162 patients with Parkinson’s disease (PD) and
deep brain stimulation of the subthalamic nucleus (STN-DBS).1

In response to our work, they reanalyzed data from one of their
previous studies comparing patients with deep brain stimulation
(DBS) to a matched control group.2 Similar to our observations,
they found that psychosis was the only milestone to occur less
frequently in patients with STN-DBS, which could be a conse-
quence of the lower daily dose of dopaminergic medication. All
other milestones showed comparable incidences in patients with
STN-DBS and in the matched control group without DBS. As in
our study, the time from milestone occurrence to death was the
same in both groups.

Mahlknecht and colleagues argue that their observations could
be taken as a hint that STN-DBS modifies the course of PD,
whereas our interpretation has been more conservative. We agree
with the notion that we cannot expect data from randomized
controlled trials about the long-term effects of STN-DBS and that
we have to base our counseling on retrospective analyses like the
ones cited. We definitely agree that STN-DBS is a powerful
symptomatic treatment that significantly and continually improves
patients’ quality of life.

We draw the reader’s attention to a second notion that is
embedded in these studies. The frequency of disability milestones
and the time between milestone occurrence and death is similar
in these two independent cohorts of patients with STN-DBS, in
the cohort of patients without STN-DBS, and in the original
cohort by Kempster and colleagues.3

Taken together, this evidence suggests that the final stage of
PD is much more homogenous than earlier stages of PD, raising
the question what drives disease progression during this final stage
of PD. Rödström and colleagues4 recently demonstrated acceler-
ated neurodegeneration in late-stage PD as reported by serum
neurofilament. We also measured serum neurofilament in our
cohort, finding significantly higher serum neurofilament
in patients with clinical milestones.5 Given that serum neu-
rofilament reports the rate of neurodegeneration, these findings
suggest that the functional decline in late stage of PD is driven by
accelerated neurodegeneration, which could be explained by the
exponential spread of Lewy pathology across the nervous system.

For counseling patients, it should be noted that these findings
apply to patient cohorts, and because of the significant differ-
ences between individual patients, the time between milestone
onset and death cannot be predicted for an individual patient.
For clinical trials investigating disease modifying effects, however,
onset of disability milestones could be used as a robust and
relevant outcome measure.
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