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LETTER TO THE EDITOR

Minimum clinically important difference analysis
confirms the efficacy of IgPro10 in CIDP: the PRIMA trial

Dear Editor,
The PRIMA (PRivigen Impact on Mobility and

Autonomy, NCT01184846) trial, a prospective,
multi-center, single-arm, open-label, phase III trial,
was designed to assess efficacy and safety of IgPro10
(10% liquid IVIG formulated with L-proline, Privigen®,
CSL Behring, Berne, Switzerland) in patients with
chronic inflammatory demyelinating polyneuropathy
(CIDP) (Léger et al., 2013). The primary outcome of the
PRIMA study was the responder rate by the 10-point
adjusted Inflammatory Neuropathy Cause and Treat-
ment (INCAT) disability score (responders defined as
showing an INCAT score improvement ≥1 vs base-
line). The success criterion (responder rate ≥35%)
was met, making IgPro10 the second IgG product with
demonstrated efficacy in CIDP (after IGIV-C) (Hughes
et al., 2008; Léger et al., 2013).

Here we examine the clinical relevance of the
PRIMA study results using the concept of minimal clin-
ically important difference (MCID), which is defined as
the smallest difference in clinical score that patients
perceive as beneficial and that could lead to a change in
the patient’s management (Jaeschke et al., 1989). For
this analysis, responder rates for various outcome mea-
sures used in the PRIMA trial were recalculated based
on MCID cut-off values obtained through selected
methods to determine whether the statistically signif-
icant results obtained previously also reflect clinically
meaningful changes for patients with CIDP.

In the PRIMA trial, 28 adult patients with definite or
probable CIDP were included. All the enrolled patients
first received an IgPro10 induction dose of 2 g/kg body
weight in week 1, followed by up to seven infusions of
1 g/kg body weight at 3-week intervals.

Outcome measures used in the PRIMA trial were
selected based on previous recommendations for
assessment in inflammatory neuropathies (Merkies
and Lauria, 2006; Lunn et al., 2008). Change in INCAT
scores, Medical Research Council (MRC) sum scores,
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and maximum grip strengths upon treatment start
recorded in the PRIMA trial (assessed at baseline and
every 3 weeks thereafter (Léger et al., 2013)) were
examined here by applying selected MCID-based tech-
niques (Kleyweg et al., 1991; Hughes et al., 2001; Lunn
et al., 2008).

Because of a lack of consensus on the optimal
method for MCID determination in CIDP, a combi-
nation of techniques was recommended (Merkies
et al., 2010). The methods selected for the present
analysis were an anchor-based method (using the
Short Form 36, question 2 (Ware et al., 2000)), which
compares the changes in outcome measures with
the patient’s perception of clinical improvement,
and a distribution-based method that uses half
standard deviation of each of the chosen scales
(Sloan et al., 2003).

The MCID cut-off values, determined using the
techniques described above and published previously,
were adopted for INCAT score, MRC sum score, and
grip strength (Merkies et al., 2010). Because the INCAT
and MRC sum scores only use integer values, the
MCID for these parameters were rounded to 1 and 4,
respectively. For grip strength assessment, an MCID
value of 8 kPa was chosen because it has showed
satisfactory discriminatory abilities between treatment
and placebo outcomes in CIDP (Merkies et al., 2010).
In this analysis, all patients with a change in outcome
measure between baseline and study end larger or
equal to the MCID cut-off value were considered
responders.

From the results of this analysis, responder rates
for all recalculated outcome measures showed that a
substantial proportion of patients achieved a clinically
relevant improvement. For the INCAT disability scale,
the primary endpoint, the MCID-based response rate
was 61% (95% confidence interval [CI]: 42%, 76%;
Fig. 1), higher than the preset level of >35%. Based
on MRC sum score and grip strength MCIDs, 17
and 10 patients were defined as responders, which
corresponds to response rates of 61% (95% CI: 42%,
76%) and 36% (95% CI: 21%, 54%), respectively.
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Figure 1. Error bars represent 95% confidence intervals.
The responder rates for the PRIMA study (non-MCID) were
reported previously (Merkies et al., 2010).

In all patients except two, at least one of the out-
come measures reached the calculated MCID cut-off.
Of the 28 patients 11 (39%) had at least two out-
come measures that reached the calculated corre-
sponding MCID cut-offs, and in 8 patients (29%)
all three scales reached the corresponding MCID
thresholds.

The current analysis therefore demonstrates, by
applying the concept of MCID, that the benefit of
IgPro10 in CIDP is clinically meaningful in addition to
being statistically significant. The proportion of patients
reaching the predefined MCID cut-off for the primary
outcome (INCAT disability scale) was equivalent to the
responder rate calculated in the original study (Léger
et al., 2013).

The findings using the INCAT scale were vali-
dated by the impairment outcome measures of MRC
sum score and grip strength. The lower proportion
of patients showing clinically meaningful improvement
in grip strength (36%) compared with INCAT disabil-
ity scale and MRC sum score (both 61%) is proba-
bly due to the following aspects. While grip strength
evaluates focal impairment, in the current study of
the dominant hand, the INCAT and MRC scores
provide a more overall dysfunction of the patients
examined (Léger et al., 2013). In addition, the strin-
gent cut-off used for grip strength could have led to
a lower MCID response when compared with the
ordinal-based INCAT and MRC measures, the scores
of which might be inflated (Tennant and Conaghan,
2007; Marais and Andrich, 2008; Léger et al., 2013;
Vanhoutte et al., 2015). The small sample size and pos-
sibly non-uniform improvement across muscle groups

might have also contributed to the differences. Finally,
local dependency is seen in MRC sum score, which
could also inflate response findings (Vanhoutte et al.,
2012; Draak et al., 2015). The findings using the impair-
ment measures were also compatible with previous
reports (Merkies et al., 2010).

The limitations of this analysis are related to
methodological issues. First, the concept of MCID was
applied to two outcome measures that are based on
ordinal scales and are considered non-linear (INCAT
and MRC) (Vanhoutte et al., 2013; Draak et al., 2014);
therefore, the calculated MCID cut-off values may vary
across the range of values for these scales (Merkies
et al., 2010; Vanhoutte et al., 2013). Such variations
in MCID have been demonstrated in several articles
based on the varying measurement imprecisions (stan-
dard errors) (Heesch et al., 2006; Hobart and Cano,
2009; Vanhoutte et al., 2013). Second, the lack of
consensus regarding which MCID determination tech-
nique (or combination thereof) should be used in CIDP
warrants discussion among experts to reach a consen-
sus. In this analysis, the anchor-based method was
considered appropriate to take into account both objec-
tive and subjective evaluation of improvement, while
the distribution-based method served as comparator.
Third, the sample size is relatively small, as the power
calculation was based on the results of the ICE trial and
the expected response rate (Léger et al., 2013). Briefly,
due to the lower number of IVIG-naïve patients in the
PRIMA study compared with the ICE study, the respon-
der rate was expected to be higher and the necessary
sample size smaller (20 evaluable patients). In the ICE
study, a similar number of patients in the IVIG-C group
was treated for 24 weeks (n= 33), while 23 patients not
responding by week 6 were crossed over to placebo
(Hughes et al., 2008).

Despite these limitations, the findings in the cur-
rent analysis demonstrate that the efficacy of IgPro10
in patients with CIDP shown in the PRIMA trial is clini-
cally relevant.
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