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ABSTRACT

High peak levels of serum IgG may not be needed for maintenance treatment of
chronic inflammatory demyelinating polyradiculoneuropathy (CIDP) with intravenous
immunoglobulin (IVlg). More frequent dosing of IVIg leads to more stable IgG levels
and higher trough levels which may be related with improved clinical efficacy. More
frequent lower dosing leads to lower peak levels and may induce less systemic side-
effects. The DRIP study is a double-blind randomised controlled cross-over intervention
study. CIDP patients > 18 years old, proven IVIg dependent and receiving an individually
established but stable maintenance dose and interval of IVlg (Kiovig) can be included.
One group (A) will be treated with their normal dosage and interval of IVlg and receive
a placebo (albumin 0.5%) infusion in between their regular IVlg infusions, for a total of
four infusions. The other group (B) will be treated with half their normal IVlg dosage
(with the same volume of placebo to maintain the total volume) at half their interval
(double their frequency) for four infusions. After a wash-out phase (2 infusions), patients
will cross-over to the other treatment group. During the study the total dose of IVig
administered will remain unchanged as before start of the trial. The main objective is
to investigate whether high frequent low dosage IVIg treatment is more effective than
low frequent high dosage IVIg treatment as maintenance treatment for CIDP. Hand grip
strength, as measured by the Martin Vigorimeter, will be used as the primary outcome
measure. Secondary objective is to investigate whether high frequent low dosage of
IVlg results in less adverse events compared to low frequent high dosage treatment. The
DRIP study is currently ongoing and the protocol is presented.
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INTRODUCTION

Intravenous immunoglobulin (IVIg) is a proven effective treatment for chronic inflamma-
tory demyelinating polyradiculoneuropathy (CIDP).' It is unknown whether high serum IgG
peak levels are required to induce a clinical response and to reach and maintain a stable
clinical condition in CIDP patients when treated with IVIg. The question how to treat CIDP
patients most effectively with IVlg during the course of disease remains and randomised
trials comparing different dosage schedules are needed.”® The pharmacokinetics of IgG
differs when more frequent lower dosages are given in comparison to a less frequent
higher IVIg dosage regimen. A lower dose more frequent IVIg regimen likely results in lower
peak and higher trough levels of serum IgG, and may therefore be a preferable treatment
schedule (Figure 1). ” More frequent dosing leads to more stable IgG levels without very
high peak levels which have been held responsible for the systemic side effects.”®* Whether
more frequent, but lower IVlg dosing, leads to better clinical efficacy with less systemic
side-effects, will be investigated in a dose-response RCT in CIDP (DRIP study). The results of
the DRIP study may help to develop a more evidence based guideline regarding the optimal
dose and frequency of maintenance IVIg treatment in CIDP. This trial has been registered in
the Dutch Trial register as NTR3705. The background and outline of this study is described.

MATERIAL AND METHODS

Patients

CIDP patients responsive to IVlg who need regular IVIg treatment and who are in a stable
condition with regular maintenance treatment of liquid 10% (100 g/l) IVlg (Kiovig, Baxter
AG, Vienna, Austria) can be included. In all patients the diagnosis of CIDP or acute-onset
CIDP (A-CIDP) has to be established by a consultant neurologist. The patients need to fulfil
the European Federation of Neurological Societies/Peripheral Nerve Society (EFNS/PNS)
clinical diagnostic criteria for CIDP” ' To indicate that each patient is still IVlg dependent
and has active CIDP, he/she must have shown either an objective deterioration (decrease in
muscle strength as measured with the Martin Vigorimeter and/or MRC sum score) follow-
ing reduction of IVlg dose or lengthening of the IVIg interval, or an objective improvement
following an increase in IVlg dose or shortening of the IVig interval at some time during
the 9 months before randomisation. To be able to measure a meaningful improvement
in the primary outcome measurement, patients are only eligible when their hand grip
strength as measured by the Martin Vigorimeter was < the median value (kPa) for an age
and sex matched healthy control."" Patients with an infusion interval < 14 days will be
excluded because we consider an infusion frequency of more than once a week (during
the trial) not feasible for patients. The in- and exclusion criteria are displayed in Table 1.
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Table 1. In- and exclusion criteria DRIP study

Dose response trial of IVIg in CIDP (DRIP study)

Inclusion criteria

Exclusion criteria

1.

Diagnosis of CIDP or acute-onset CIDP made by a
consultant neurologist, fulfilling EFNS/PNS clinical
diagnostic criteria. > '°

Age > 18 years.

Significant improvement following the first use of
IVIg. (decrease > 1 modified Rankin scale) **

IVlg dependency.

(objective* deterioration following IVIg reduction or
improvement following an increase in IVIg < 9 months
before randomisation)

Ongoing intermittent treatment with 10% liquid IVIg
(Kiovig) for at least 2 infusions. The dose must have
been not changed within the 8 weeks prior to the
study.

EMG findings compatible with CIDP showing
peripheral nerve demyelination at least once during
their illness. *

Signed informed consent.

1.

v

10.

1.

Known IgA deficiency or known allergic
reaction to IVIg.

Hand grip strength (Martin- Vigorimeter ")
> the median value (kPa) for an age and sex
matched healthy control. "

Maintenance dose < 15g of IVIg every
infusion or an infusion interval < 14 days.

Known hereditary neuropathy or severe
concomitant diseases (HIV, Lyme, hepatitis,
heart failure, SLE, drug or toxin induced
neuropathy, vasculitis, malignancy)

Multifocal motor neuropathy.
(fulfilling EFNS/PNS criteria) %’

IgM paraprotein with anti- MAG antibodies.

Atypical CIDP.
(pure sensory, persistent unifocal, CNS
involvement)

Participation in a controlled trial of an
investigational medicinal product < 12 weeks
prior.

Severe known abnormalities in liver, kidney
function or serum glucose level.

Treatment with > 20mg
prednisone a day.

Treatment with other immunosuppressive
drugs if the dosage has been changed within
8 weeks prior to start of the study.

CIDP, chronic inflammatory demyelinating polyradiculoneuropathy; CNS, central nervous system; EFNS/
PNS; European Federation of Neurological Societies/Peripheral Nerve Society; EMG, electromyography; HIV,
human immunodeficiency virus; INCAT, inflammatory neuropathy cause and treatment group; IVlg, intrave-
nous immunoglobulin; MAG, myelin-associated glycoprotein; MRC, medical research council; SLE, systemic

lupus erythematosus.
* Martin Vigorimeter ' or MRC sum score *
* Preferentially fulfilling the electro diagnostic criteria proposed by the INCAT *° or EFNS/PNS.’
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Treatment allocation and randomisation

Random assignments will be provided via a computer-generated list produced by the
study statistician. A block randomisation will be made for each centre. The pharmacist
will hold treatment codes for all the participants in the study. One investigator (KK) will
allocate the next available number on entry after informed consent is given. Another un-
masked neurologist (EB) will randomise patients according to the computer-generated
list. Allocation concealment will be ensured via sequentially numbered, opaque sealed
envelopes. Allocation will be revealed after all patients have completed the trial and
data entry has been declared complete.

Treatment and blinding

In the DRIP trial every patient will be treated at baseline (one infusion) according to their
own individual established IVIg dosage and interval prior to start of the trial. During the
double-blind phase (4 infusions) one group (A) will be treated with their normal dosage
and interval of IVIg, followed by a placebo infusion between their regular infusions, so
that they receive an infusion of either IVlg or placebo at half of the interval. The other
group (B) will be treated with half of their normal dosage of IVlg (with placebo added
to maintain the total volume) at half of the interval (Figure 2). Blinded study medication
will always be divided over two infusion bags during the whole study so that IVlg as well
as placebo will be given separately and the IVlg does not have to be diluted (in case of
half the dose and interval) and in order to maintain the blind. Aloumin 0.5% has been
chosen as placebo because of its identical appearance to IVIg during visual inspection.
Albumin has been used as a placebo in various IVIg trials including the largest IVIg treat-
ment trial in CIDP. '?

After a wash-out phase (2 infusions), patients will cross-over to the other treatment
group (Figure 2). This study period seems reasonable because the half-life of IVIg is 18-
32 days* "* and the efficacy of IVlg can be determined within 1-2 weeks after start of
treatment.'”'® The total amount of IVlg given during the whole double-blind phase will
remain the same in both groups.

A two-period, double-blind cross-over design was chosen because of its statistical ef-
ficiency. In this design, each patient acts as his/her own control, enabling a more precise
estimate of the treatment effect. Due to the extended wash-out period (2 infusions)
and the short half-life of IVlg a carry-over effect will be very unlikely. Patients will re-
ceive their treatment at home or at the hospital day-care according to where they were
treated prior to trial entry. IVlg will be administrated at home or in the hospital day-care
setting by a nurse who is trained in administering IVIg and the treatment of (S)AEs. The
study period will be approximately 14-26 weeks, depending on infusion frequency prior
to randomisation.
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Dose response trial of IVIg in CIDP (DRIP study)

| 30g IVig | weeko | 30g IVig |

| 30g IVIg | Week 4 | 15g IVIg+Placebo* |

| Placebo | Week 6 | 15g IVIg+Placebo* |
DOUBLE-BLIND PHASE 1

| 30g IVIg | Week 8 | 15g IVIg+Placebo* |

| Placebo | Week 10 | 15g IVIg+Placebo* |

| 30g IVig | Week12 | 30g IVig |

WASHOUT

| 308 | weekis | 30givig |

| 15g IVIg+Placebo* | Week 20 | 30g IVig |

| 15g IVIg+Placebo* | Week 22 | Placebo |
DOUBLE-BLIND PHASE 2

| 15gVigsPlacebo* | week24 | 30g IVig |

| 15g IVIg+Placebo* | Week 26 | Placebo |

Example of the study outline for a patient treated with 30 grams of IVIg every 4 weeks.

*Placebo is added to maintain the total volume.

Figure 2. Study outline

Outcome measures

The primary objective of this study is to investigate whether high frequency low dosage
IVlg treatment is more effective than low frequency high dosage as maintenance treat-
ment for CIDP. Secondary objectives are to investigate whether high frequency low dos-
age of IVIg results in less adverse events, as well as higher IgG trough levels compared
to low frequency high dosage. Hand grip strength (Martin Vigorimeter) will be used
as the primary outcome measure. The Martin Vigorimeter is a simple assessment tool
measuring hand grip strength that tended to parallel or precede initial improvement
in inflammatory neuropathy cause and treatment (INCAT) disability score in a placebo
controlled trial that confirmed the efficacy of IVIg.'® Stronger grip strength has been
reported to translate into better functionality for patients.'” Prior to every infusion, hand
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grip strength will be measured (mean of three measurements of both hands) by the
nurse administrating the IVIg under standard and stable conditions. To eliminate pos-
sible (minor) differences between Vigorimeters, patients will use the same Vigorimeter
throughout the whole study. The mean of the two Vigorimeter measurements before
the first infusion of each double blind phase will be taken as a baseline measurement. A
difference of > 8 kPa in the mean of the four Vigorimeter changes from baseline in favor
of the group treated with half the dosage and interval as compared with the other group
will be considered a clinical relevant improvement. Patients additionally will complete

21,22

questionnaires regarding disability (R-ODS) '*°, fatigue (R-FSS) *"" %, quality of life (SF-
36) Z, and side effects (side effects questionnaire) 2-5 days after every infusion. Blood
samples will be drawn before and after every infusion to investigate serum IgG levels.
Changes in the R-ODS, R-FSS, and SF-36 and the occurrence of side-effects will be used

as secondary outcome measures.

Statistical analysis

Historical data, from a similar population of stable but IVIg dependent CIDP patients,
showed a SD =7.65 kPa for the mean Vigorimeter change from baseline after 4 subse-
quent infusions (AVigorimeter).”* To demonstrate a clinically relevant difference in Vig-
orimeter measurements, at least 15 patients are required who complete both treatment
arms (two-sided alpha 0.05, power > 80%). A difference of > 8 kPa in the mean of the four
Vigorimeter changes from baseline in favor of the group treated with half the dosage
and interval as compared with the other treatment group will be considered a relevant
clinical improvement.” The value of 8 kPa is based on the minimum clinically important
difference cut-off value of 8 kPa for grip strength (Vigorimeter) using the % SD tech-
nique.”” The mean Vigorimeter change from baseline will be compared between both
treatments using ANOVA for cross-over studies. Repeated measurements ANOVA will
be used to explore changes in Vigorimeter and serum IgG levels. Data will primarily be
analysed according to the intention-to-treat principle. The percentage of patients with
at least one serious adverse event will be compared using McNemar’s test. The most
common reported side-effects will be described and the amount of patients reporting
these in both groups will be compared.

CONCLUSION

Currently it is unknown how IVIg maintenance treatment should be given in CIDP in
order to be most effective and convenient. The DRIP study may give more insight into
what constitutes a preferable dosage regimen for IVlg maintenance treatment of CIDP.
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