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Background: Chronic inflammatory demyelinating polyneuropathy (CIDP) is a heterogeneous disorder
and both clinical course and response to treatment vary widely. Because of the propensity for relapse,
CIDP requires maintenance therapy after the initial response to treatment. There is no consensus regarding
this in the published literature.
Present report: A patient with CIDP was treated with oral prednisolone and cyclophosphamide pulse
therapy but required repeated plasma exchange and intravenous immunoglobulin (IVIg). Treatment with
ciclosporin freed the patient from repeated IVIg administration. Therapeutic responses in 14 subsequent
cases including three patients who showed improvement with ciclosporin are also presented along with an
algorithm of the authors’ suggested protocol for treatment.
Conclusion: Ciclosporin should be considered for patients with intractable CIDP who require repeated
IVIg.

C
hronic inflammatory demyelinating polyneuropathy
(CIDP) is characterised by hyporeflexia or areflexia
and progressive or relapsing motor and/or sensory

dysfunction of more than one limb, developing over at least
two months.1 Randomised controlled trials have shown
beneficial short term responses to steroids,2 plasma exchange
(PE),3 4 and intravenous immunoglobulin (IVIg),5–8 but there
is little information available on the effects of long term
therapy. Therapy for CIDP should be individualised based on
cost, availability, and potential adverse effects. IVIg and PE
are expensive therapies, and protracted use of steroids is
accompanied by a variety of side effects.
Ciclosporin is an immunosuppressive agent widely used in

organ transplantation and certain autoimmune diseases.
Reports suggest that it is effective for patients with CIDP
who have experienced relapse or have failed to respond to
other treatments.9–11 Here we report a patient with pure motor
CIDP who showed no improvement with prednisolone and
cyclophosphamide pulse therapy but was successfully and
safely treated with ciclosporin. Therapeutic responses of and
outcomes for 14 subsequent patients are also presented. The
aim of our study was to develop a provisional treatment
strategy for CIDP based on published clinical trials and our
own clinical experience.

CASE REPORT
A 34 year old man developed weakness in his left arm in
February 1998. One month later, he had weakness in his
right arm. The symptoms gradually worsened and in May
1998 he could no longer walk without support because he
was easily fatigued. Cranial nerve examination revealed no
abnormalities. On the Medical Research Council scale,
muscle strength was grade 3 for the proximal and grade 2
for the distal muscles of the upper limbs. In the lower limbs,
muscle strength was grade 4 for both the proximal and distal
muscles. There were no tendon jerks or glove and stocking
type paresthesias. His sense of touch, pain, vibration, and
position was normal. The neuropathy impairment score

(NIS) (previously called the neurological disability score2)
for the right side was 48 and for the left side 51. (Based on
the report by Dyck et al2 the NIS was evaluated by sum score
of the impairment of cranial nerves, muscle weakness,
reflexes, and sensation: 0 = deficit, 1 = mild deficit, 2 =
moderate deficit, 3 = severe deficit, and 4 = complete
absence of function or severe deficit. Total score for
maximum severity = 120.)
The results of the nerve conduction study are shown in

table 1. In accordance with the diagnostic criteria for CIDP,1

both the median and ulnar nerves had decreased motor
conduction velocity. The left peroneal nerve had a partial
conduction block. Abnormal temporal dispersions were noted
in the segments between the wrist and elbow for both ulnar
nerves and between the ankle and the segment below the
fibular head for the right peroneal nerve. Both the median
and posterior tibial nerves had prolonged distal latencies, and
in the median and posterior tibial nerves the minimal F wave
latencies were prolonged. Sensory nerve conduction studies
showed no abnormalities. These findings met the demyelina-
tion criteria for CIDP.1

On cerebrospinal fluid examination the protein level was
raised (99 mg/dl) with 1 cell/ml. The patient was diagnosed as
having ‘‘probable CIDP’’ because of the clinical and physio-
logical findings, based on the criteria published by the
American Academy of Neurology AIDS Task Force.1

Figure 1 shows each treatment and response. He under-
went six sessions of PE (every other day) starting on 23 June
1998. His strength improved rapidly after the first PE, and
after the sixth he could walk without support. His NIS
decreased to 6 (right) and 5 (left). Steroid therapy consisting
of a daily dose of 60 mg (1 mg/kg) of oral prednisolone was
started on 1 July 1998. After 1 month the dose was reduced
by 5 mg every week. While the drug was being tapered off, on
20 October 1998, at a dose of 20 mg, limb weakness recurred.

Abbreviations: CIDP, chronic inflammatory demyelinating
polyneuropathy; IVIg, intravenous immunoglobulin; NIS, neuropathy
impairment score; PE, plasma exchange
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He underwent five sessions of PE again (every other day),
and the dose of prednisolone was increased to 60 mg.
Although the combination of PE and prednisolone reduced
his limb weakness, he had another relapse four weeks after
the last PE.
Since the patient did not respond to steroids, we tried

cyclophosphamide pulse therapy. From 12 December
onwards he received 1.8 g (1 g/m2) cyclophosphamide
intravenously in accordance with the therapeutic regimen
reported by Good et al.12 He remained relapse free for four
months, but in April 1999 he experienced relapses again. We
adjusted the cyclophosphamide dose, in increments of 25%
according to the protocol, to achieve transient reduction of
the white blood cell count to 1500–2000 /ml. Although the
dose was increased to 2.2 g (1.25 g/m2) and then to 2.8 g
(1.6 g/m2), he continued to have relapses in May and June.
PE was frequently required to alleviate the symptoms.
In May 1999, we stopped cyclophosphamide and replaced

it with ciclosporin. Initially, 300 mg (5 mg/kg per day) of
ciclosporin (Sandimmun, Sandoz, Basel, Switzerland) was
given in two divided doses. From 12 June 1999 it was reduced
to 250 mg, which corresponds to a serum concentration of
between 150 and 200 ng/ml. Because the maximal effect of
ciclosporin occurs after several weeks of treatment, the
patient was given 25 g (0.4 g/kg) human immunoglobulin
(Kenketsu glovenin-I-Nichiyaku, Nihon Pharmaceutical,
Tokyo, Japan) intravenously daily for five days from 18

June onwards. His strength greatly improved four days after
the last infusion, and eight days later, he could walk unaided.
On 1 July he again developed weakness. As he could not
stand, another course of IVIg was given for five days, starting
on 12 July. Again his strength improved, and in August he
could walk more than 100 m without needing to rest.
Although improved strength was maintained, he was given
25 g IVIg (0.4 g/kg) daily for five days from 9 August
onwards and 65 g (1 g/kg) human immunoglobulin each on
8 September and 6 October 1999.
In May 2000, his medication was switched from Sandim-

mun to Neoral (200 mg; Sandoz, Basel, Switzerland), a new
formulation of ciclosporin based on a microemulsion drug
delivery system. He had no further relapses for 27 months
after the last treatment with IVIg. The dose of ciclosporin was
slowly tapered and, on the patient’s request, it was stopped
on 30 January 2002. On 22 February hand weakness
reappeared; 200 mg daily of ciclosporin was started again
and IVIg was given daily for five days from 6 March onwards.
His grip strength improved rapidly. The strength of all four
limbs gradually increased and by August 2002 all weakness
disappeared. Since restarting ciclosporin there have been no
further relapses, the patient’s condition having been stable
for 20 months. At the last follow up evaluation in April 2004,
he had normal strength in all limbs. The motor nerve
conduction velocities in both median, ulnar, and right tibial
nerves had increased, and the compound muscle action

Table 1 Nerve conduction study results

Median nerve Ulnar nerve Peroneal nerve Posterior tibial nerve Sural nerve

Normal limit Right Left Normal limit Right Left Normal limit Right Left Normal limit Right Left Normal limit Right Left

Motor nerve conduction study

Motor nerve conduction velocity (m/s) .48.0 34.0 27.0 .48.0 38.0 36.0 .39.0 35.0 34.0 .38.0 38.0 38.0

Distal latency (ms) ,4.5 5.7 6.3 ,3.5 3.4 3.3 ,6.2 7.5 7.7 ,5.6 7.1 7.2

Distal CMAP amplitude (mV) .4.4 5.6 4.6 .4.6 5.8 4.3 .1.2 4.8 3.7 .5.8 5.1 4.6

P/D ratio of CMAP amplitude 0.88 0.89 0.79 0.76 0.78 0.76 0.87 0.85

P/D ratio of CMAP duration 1.11 1.07 1.16 1.20 1.21 1.11 1.12 1.17

Minimum F-wave latency (ms) ,29.5 46.7 51.0 ,29.1 ND ND ,52.9 ND ND ,52.7 73.5 76.0

Sensory nerve conduction study

Sensory nerve conduction velocity (m/s) .44.0 48.0 50.0 .42.0 42.0 44.0 .40.0 48.0 47.0

SNAP amplitude (mV) .11.1 28.4 29.8 .7.8 17.1 25.1 .3.0 16.0 10.2

The amplitude and duration of the initial negative phase were measured for the CMAPs.

CMAP, compound muscle action potential; ND, not done; P/D, proximal versus distal; SNAP, sensory nerve action potential.
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Figure 1 Clinical course: the patient did not respond to prednisolone and cyclophosphamide pulse therapies, but the neuropathy impairment score
decreased (see right side of graph) during treatment with ciclosporin in combination with intravenous immunoglobulin.
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potential amplitude had increased in both the tibial nerves
and the left ulnar nerve. He is still taking ciclosporin, 160 mg/
day, and the serum concentration is between 100 and 150 ng/
ml. Except for hypertrichosis, there have been no side effects.

THERAPEUTIC RESPONSES OF AND OUTCOMES FOR
15 CONSECUTIVE PATIENTS WITH CIDP
Table 2 shows the therapeutic responses of and outcomes for
15 consecutive patients with CIDP, including the patient
described above, who were treated with our proposed
protocol as described below (fig 2). All patients were
admitted to Dokkyo University School of Medicine Hospital
between 1998 and 2003. All responded to IVIg or PE as the
initial therapy, but four (patients 9–12) did not improve after
being given steroids and a second line maintenance therapy
was required.
Patient 9 did not respond to steroids and IVIg was

frequently required. Subsequently, cyclophosphamide pulse
therapy was given monthly for six months, but it was also
unsuccessful. Ciclosporin was substituted for cyclophosph-
amide with no clear beneficial response. We considered using
tacrolimus, and therapy was started with a daily dose of
3 mg. It had no beneficial effect and IVIg was given again.
Patient 10 had predominant motor dysfunction and

responded rapidly to IVIg in combination with steroids, but
relapse occurred while prednisolone was being tapered off.
The steroid therefore was switched to ciclosporin. A second
course of IVIg was given four weeks after the first, and the
patient has been stable for nine months.
Patient 11 was given oral prednisolone after IVIg treat-

ment. There was an initial response to prednisolone, but

relapse occurred while it was being tapered off and diabetes
mellitus developed. Although repeated IVIg produced tran-
sient improvement, relapse occurred again one month after
the last IVIg. Treatment with ciclosporin was started, after
which IVIg was no longer necessary. Since the introduction
of ciclosporin there have been no further relapses, the
patient’s condition having been stable for 20 months.
Patient 12 had motor and sensory dysfunction, responded

temporarily to IVIg, but limb weakness persisted. Despite
treatment with prednisolone and PE, weakness remained.
IVIg was given monthly for three months and ciclosporin
started. The patient’s strength gradually improved, and there
have been no relapses for 18 months.
In all four patients there were no serious side effects of

ciclosporin.

DISCUSSION
Our patient with CIDP did not respond to steroid and
cyclophosphamide pulse therapies and was successfully
treated with ciclosporin. Relapse after ciclosporin had been
tapered off indicated that ciclosporin was effective and
necessary as a maintenance therapy. The patient was young
with selective motor involvement, no sensory symptoms or
signs, and normal findings on sensory conduction studies.
Four patients with a pure motor form of CIDP were reported
by Sabatelli et al.13 Selective involvement of motor fibres was
suggested by the absence of abnormal sensory symptoms or
signs and normal findings in an electrophysiological study of
sensory fibres and in a sural nerve biopsy. Sabatelli’s patients
had a younger age of onset (3–29 years), and the clinical
course was relapsing-remitting. All four patients did not

Table 2 Responses of and outcomes for 15 CIDP patients after treatment with the proposed standardised protocol

Patient
Age at
onset/sex

Initial therapy and
response

Maintenance therapies and responses

Outcomes*

NIS (severe side)�

1 2 3 4
Before
treatment

After
stabilisation
and remission

1` 34/M Plasma exchange Oral prednisolone Cyclophosphamide pulse Ciclosporin Stabilised for 26 months 51 0

Temporarily responded Temporarily responded, relapsed
during tapering

Unchanged Responded

2 47/M Plasma exchange Oral prednisolone No therapy required Complete remission 42 0

Temporarily responded Responded (40 months)

3 59/F Plasma exchange Oral prednisolone No therapy required Complete remission 39 0

Temporarily responded Responded (34 months)

4 62/M Plasma exchange Oral prednisolone No therapy required Complete remission 67 0

Temporarily responded Responded (32 months)

5 46/M IVIg Oral prednisolone No therapy required Complete remission 36 0

Rapidly responded Responded (29 months)

6 52/M IVIg Oral prednisolone No therapy required Complete remission 28 0

Rapidly responded Responded (28 months)

7 44/F IVIg Oral prednisolone No therapy required Complete remission 46 0

Slowly responded Responded (24 months)

8 11/M IVIg Oral prednisolone No therapy required Complete remission 30 0

Rapidly responded Responded (18 months)

9 53/M IVIg Oral prednisolone Cyclophosphamide pulse Ciclosporin Tacrolimus Stabilised for 12 months; 66 12

Temporarily responded Unchanged, relapsed during tapering Unchanged Unchanged Unchanged maintained IVIg

10 45/F IVIg Oral prednisolone Ciclosporin Stabilised for 9 months; 37 6

Temporarily responded Temporarily responded, relapsed
during tapering

Responded maintained IVIg; no further
relapses

11 34/F IVIg Oral prednisolone Ciclosporin Stabilised for 20 months; 45 7

Temporarily responded Temporarily responded, relapsed
during tapering

Responded no IVIg required; no further
relapses

12 65/F IVIg Oral prednisolone Ciclosporin Stabilised for 18 months; 48 4

Temporarily responded Unchanged, progressed Responded no IVIg required; no further
relapses

13 19/F IVIg Oral prednisolone Stabilised for 12 months; 31 4

Rapidly responded Responded no IVIg required

14 45/M IVIg Oral prednisolone Stabilised for 11 months; 42 6

Rapidly responded Responded no IVIg required

15 37/M IVIg Oral prednisolone Stabilised for 6 months; 37 3

Rapidly responded Responded no IVIg required

*Duration of remission since steroids were stopped.

�Neurological impairment score; previously called the neurological disability score (described by Dyck PJ et al
2
); sum score of maximum severity = 120.

`Patient in case report.

IVIg, intravenous immunoglobulin.
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respond to steroids but showed considerable improvement
with IVIg. Our patient’s clinical features were similar to
theirs. Ciclosporin should be considered for treatment resistant
CIDP.
Successful treatment of CIDP with ciclosporin has been

reported previously.9–11 Mahattanakul et al11 started ciclo-
sporin at 3–5 mg/kg per day in eight patients, three of whom
either improved or stopped taking prednisone. The authors
reported that ciclosporin might prove an ideal long term
treatment for young patients with relapsing CIDP, sparing
them the side effects of steroids. Barnett et al9 investigated
the role of ciclosporin in the treatment of 19 patients with
resistant CIDP who had not responded adequately to steroids,
PE, IVIg, and other immunosuppressive therapies. The
patients were divided into progressive and relapsing types
based on the course of the disease and their response to
therapy at follow up as graded by clinical and electrophysio-
logical criteria. That study strongly indicated that ciclosporin
was an effective therapeutic agent for patients with both
types of resistant CIDP. They could not, however, identify any

clinical characteristics which would predict a response to
ciclosporin therapy.
CIDP is considered to be an immune mediated disorder

based on its positive responses to immunotherapy, although
the pathomechanisms are unclear. Antibodies have long been
suspected of mediating nerve damage in CIDP because most
CIDP patients respond to PE. Antibodies to the P0 myelin
glycoprotein have been reported, which are capable of
inducing experimental demyelination.14 In contrast, endo-
neurial inflammatory changes due to T cell infiltration and
macrophage associated demyelination during the active
phase are often seen in nerve biopsy specimens.15 16

Ciclosporin acts by inhibiting T cell dependent immune
responses17 18 and produces its immunosuppressant effects by
inhibiting calcineurin mediated dephosphorylation of the
nuclear factor of activated T cells bound to cyclophilin.
Although pathomechanisms in CIDP are not clear, it may
suppress responses of helper T cells by inhibiting the
production of interleukin-2 and interferon-c and preventing
further recruitment and activation of macrophages.

Established diagnosis of CIDP

IVIg
0.4 g/kg/day daily for 5 days

Check risk of
IVIg
PE

PE
Twice a week for 3 weeks

then once a week for 3 weeks

Assessment of efficacy within 2 weeks

Check steroid risk

Assessment of efficacy within 2 weeks

Reconsider diagnosis or

Non-responders to IVIg and PE

Oral steroid
1 mg/kg/day daily for 4 weeks

2nd IVIg
0.4 g/kg/day daily for 5 days

4 weeks after 1st infusion
3rd IVIg

1 g/kg/day for 1 day after 8 weeks

Tapering off by 5 mg every week after 4 weeks
Switching to 20 mg on alternate days after daily 15 mg

Tapering off by 5 mg every 4 weeks after 12 months

Ciclosporin
3 mg/kg/day (initial dose)

Keep trough concentration between 100 and 150 ng/ml

Try to stop it 12–24 months after the start of treatment

Increase to between 150 and 200 ng/ml

Response

No response No response

No

Cyclophosphamide pulse
1 g/m2/day monthly

Yes
No

Yes

Response

ResponseNo response

No response

No IVIg risk
(Yes/No PE risk)

Yes IVIg risk
Yes PE risk

Yes IVIg risk
No PE risk

Response Response

Check ciclosporin risk

Continue for maximum 6 months

No response

Figure 2 Proposed protocol for chronic inflammatory demyelinating polyneuropathy (CIDP) treatment. IVIg, intravenous immunoglobulin; PE, plasma
exchange.
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PROVISIONAL TREATMENT PROTOCOL
On the basis of evidence from randomised controlled
trials2–8 19 20 and our own clinical experience, we have
established a treatment protocol for CIDP (see fig 2). A
randomised crossover study comparing IVIg with PE showed
they were equally effective for treating CIDP.19 A recent
randomised crossover trial compared IVIg with oral pre-
dnisolone.20 The outcome measure showed slight but not
significantly more improvement with IVIg than with pre-
dnisolone. The duration of treatment, however, was relatively
short for a chronic disorder that generally requires treatment
for many months or years. Steroid therapy is inexpensive and
readily available, but its benefits take as long as two months
to appear.20 21 In contrast, IVIg and PE provide rapid
stabilisation and improvement, often within the first week
of therapy.
In the treatment of CIDP, a distinction needs to be made

between initial and maintenance therapy. Except in the
presence of IgA deficiency, renal failure, and vascular disease
or cardiac insufficiency complications, IVIg is generally well
tolerated and easy to administer; therefore, IVIg rather than
PE should be the initial therapy. For patients at risk with
IVIg, PE is the preferred initial therapy. For those patients
with illnesses of undetermined diagnosis, a trial IVIg or PE
can resolve the nature of the immune-mediated disorder. A
treatment algorithm for CIDP based on systematic review has
been proposed.22 It is recommend that patients with mild to
moderate impairment and disability who do not have a pure
motor form of CIDP or contraindication to steroid therapy
should be started on prednisolone. Patients with moderate to
severe impairment and disability in whom a quick response is
needed or those with pure motor forms should be treated
with IVIg. Most patients with CIDP improve after treatment
with IVIg, but many experience relapses and require periodic
administration of IVIg at intervals of several weeks to
maintain improvement. The length of IVIg treatment needed
is not yet clear. To decrease the frequency of IVIg adminis-
tration, a trial of oral immunosuppressants should be offered
to patients who have relapses.5

For maintenance therapy, steroids should be started in
conjunction with IVIg or PE. Because the maximal effect of
steroids may be delayed for two months or more after start of
therapy,20 22 additional IVIg courses should be provided.
Second (0.4 g/kg per day daily for five days) and third (1 g/
kg per day for one day) IVIg courses, respectively, have been
given four and eight weeks after the first infusion. Because
treatment for less than six months and rapid tapering of
steroids may increase risk of relapse,23 the steroid dose is
slowly reduced over a 12 month period. There have been
anecdotal reports of beneficial treatment with cyclophosph-
amide, ciclosporin, and mycophenolate but no randomised
trials.24 Based on our clinical experience, if patients have
relapses after steroid reduction and require repeated IVIg or
PE, ciclosporin should be considered. Published data on
ciclosporin are limited to several small case series, and the
response rates range from 40% to 90%.9 11 If patients respond
to treatment with ciclosporin, improvement generally starts
after two months.25 However, it has potential side effects such
as nephrotoxicity, hypertension, nausea, oedema, hirsutism,
headaches, and cramps, so patients with pre-existing severe
renal impairment and hypertension should not be given
ciclosporin. Nephrotoxicity, the most frequent side effect of
ciclosporin, is usually dose dependent. It occurred in three of
eight patients who began ciclosporin therapy on the high
dose of 7 mg/kg per day or more and this necessitated
reduction or cessation of the drug.9 Ciclosporin therapy can
be made safe and effective by starting with a dose of 3 mg/kg
and by close clinical monitoring of the patient’s serum
ciclosporin and creatinine concentrations. Based on our

experiences, serum trough concentrations should be kept
between 100 and 150 ng/ml during the first six months of
treatment. Patients who fail to respond to IVIg, PE, steroids,
and ciclosporin may require other potentially effective
immunotherapy such as cyclophosphamide,12 tacrolimus,26

interferon alfa27 and beta,28 mycophenolate,29 or autologous
stem cell transplantation.30

CIDP is a heterogeneous disorder and clinical course and
response to treatment varies.31 Also, there are several variants
of the disease.32–36 Whether each variant requires a specific
treatment is not clear. Because it is impossible to predict in
advance who will respond to which treatment, we use the
standard therapeutic protocol to treat all patients with CIDP.
The favorable findings in our patients, as well as those in
previous reports,9 11 support the need for a randomised
controlled trial of ciclosporin for the treatment of CIDP. The
beneficial effects of maintenance IVIg pulse therapy, reported
by Hahn et al,5 also require confirmation by long term trials.
Larger studies may determine which subgroups of patients
will respond to a particular therapeutic regimen.
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