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Intravenous immunoglobulin treatment in
patients with chronic inflammatory demyelinating
neuropathy not responsive to other treatments

R Nemni, S Amadio, R Fazio, G Galardi, S Previtali, G Comi

Abstract
Nine patients with chronic inflammatory
demyelinating poliradiculoneuropathy
(CIDP) were treated with intravenous
immunoglobulin. All patients had been
previously treated with prednisone
and/or plasma exchange without effect.
Objective improvement in clinical condi-
tion occurred in six patients. One patient
became refractory after two treatment
courses, two patients had no response.
The results indicate that intravenous
immunoglobulin has beneficial effects in
a high percentage of patients with CIDP
who are unresponsive to other treat-
ments.
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Chronic inflammatory demyelinating poly-
radiculoneuropathy (CIDP) is a chronic pro-
gressive acquired neuropathy thought to be
mediated by the immune system. The course

of CIDP may be a stepwise or continuous
worsening over months or years. Diagnosis is
based on clinical symptoms and signs, neuro-

physiological studies, lumbar puncture, and
cerebrospinal fluid examination that fulfil
published criteria for CIDP.I Randomised
controlled studies have documented that
prednisone2 and plasma exchange3 are both
beneficial and these two forms of therapy rep-
resent the mainstay of treatment for CIDP.
Both treatments, however, have side effects
and some patients do not respond to treat-
ment. Approximately 95% of patients with
CIDP initially respond to prednisone, but
dose reduction frequently results in a relapse.4
Plasma exchange is helpful in patients whose
condition is deteriorating rapidly, in nonre-

sponders to prednisone, and in patients who
need to avoid prednisone. The beneficial
effect of plasma exchange begins to fade 10 to

Table 1 Patient characteristics

Disease CSF CSF
duration Clinical protein cells Result

Patients Age/sex (months) form (mg/lOO ml) (x 106/1) ofIVIg

1 38/F 14 P 242 6 Unchanged
2 62/M 10 P 124 2 Unchanged
3 63/M 10 P 89 5 Improved
4 62/M 14 P 85 0 Improved
5 63/M 18 P 70 2 Improved
6 52/F 60 P 375 11 Improved
7 27/F 16 R 120 1 Improved
8 49/M 24 P 80 2 Temporarily

improved
9 47/M 10 R 65 0 Improved

CSF (upper limit ofnormal 50 mg/100 ml); P = progressive; R = remitting.

14 days after treatment has been stopped.3
Intravenous immunoglobulin (IVIg) has been
reported to have a beneficial effect in patients
with CIDP5-8 but the percentage of responsive
patients has not been established. Five criteria
for the selection of CIDP patients for treat-
ment with IVIg have been suggested by van
Doom et at9: progression of weakness before
treatment, no difference in weakness between
arms and legs, disease duration less than one
year, areflexia of the arms, and motor nerve
conduction velocity of the median nerve less
than 80% of the lower limit of normal.
However, a recent double-blind placebo con-
trolled study by the same group concluded
that better criteria are necessary to select
CIDP patients for treatment with IVIg.10 In
our department prednisone is the first choice
treatment for CIDP. Plasma exchange is used
less frequently, and only for selected patients.
We decided to analyse the usefulness of IVIg
for patients in whom either prednisone or
plasma exchange or both were not effective.

Patients and methods
From 1991-93 we treated nine patients fulfill-
ing the diagnostic criteria for CIDP' with
IVIg. Six patients had been treated previously
with prednisone (1 5 mg/kg/d for two months
and then a gradual reduction) which had no
effect in four (patients 3, 4, 6, and 7) and pro-
duced an unsatisfactory response in two
(patients 8 and 9). Two patients had no bene-
ficial effect from either prednisone and plasma
exchange (patients 2 and 5) while one (patient
1) experienced a rapid deterioration after
plasma exchange. All patients were treated
with IVIg (Sandoglobulin, Sandoz, Basel,
Switzerland) 0-4 g/kg, for five consecutive
days. The response to therapy was assessed
using the modified Rankin scale" at day 20
after the onset of each IVIg course: 0 =
asymptomatic; 1 = nondisabling symptoms
not interfering with lifestyle; 2 = minor dis-
ability symptoms leading to some restriction
of lifestyle but not interfering with patients'
capacity to look after themselves; 3 = moderate
disability symptoms significantly interfering
with lifestyle or preventing totally indepen-
dent existence; 4 = moderately severe disability
symptoms preventing independent existence,
although patients do not need constant atten-
tion day and night; 5 = severely disabled,
totally dependent, requiring constant atten-
tion day and night. Improvement was defined
as at least a one point decrease on the Rankin
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Table 2 Neurophysiologicalfeatures

Electrophysiologicalfindings Electromyographic findings

Patients NCV CB/TD DML F-wave Axonal loss* Denervationt MUAPs changes Recruitmen4

1 Slowed - Increased Absent 4 + L prolonged duration +
increased amplitude

2 Slowed + Increased Abnormal 2 + +D prolonged duration +
increased amplitude

3 Slowed + Normal Abnormal 4 + +D prolonged duration +
polyphasic

4 Slowed + Normal Absent 1 + ++ L prolonged duration +
increased amplitude

5 Slowed - Increased Absent 5 + ++D prolonged duration +
polyphasic

6 Slowed + Increased Abnormal 3 + + L prolonged duration +
increased amplitude

7 Slowed + Increased Abnormal 4 + F prolonged duration +
increased amplitude

8 Slowed + Normal Abnormal 4 absent prolonged duration + +
polyphasic

9 Slowed + Increased Abnormal 0 +F prolonged duration + +
polyphasic

NCV: Nerve conduction velocity, CB: Conduction block, TD: Temporal dispersion, DML: Distal motor latency,
MUAPs: Motor unit action potentials.
*Evaluated as number out of five nerves tested with a decrease of action potential amplitude greater than 50% of lower limit of
normal;
tFibrillation, positive sharp waves or fasciculations recorded from: + = less than 30% of explored sites; + + = more than 30%
and less than 60% of explored sites; more than 60% of the explored sites.
*Recruitment at maximum voluntary effort: + = poor/single oscillation; + + = intermediate pattern; + + + = interference
pattern.

scale. The same regime was repeated after six
to 10 weeks in six of seven responders,
selected when at least a one point increase on

the Rankin scale had been detected by two
investigators. Thereafter, the lowest effective
dose which prevented deterioration of the
patient was empirically found.

Electrophysiological studies
Sensory conduction velocities of the median,
ulnar, and sural nerves, and motor conduc-
tion velocities of ulnar and peroneal nerves

were measured before treatment in all
patients. The mean amplitude ratio of the
ulnar and peroneal nerves was evaluated. This
is the ratio of the amplitude of compound
motor action potential (cMAP) after proximal
(elbow or fibular head) and distal (wrist or

ankle) stimulation. Conventional electromyo-
graphic evaluation included distal as well as

proximal muscles of all four limbs. Five
patients (3, 4, 5, 7, 8) agreed to a repeat elec-
trophysiolgical examination one month after
the second course of treatment to monitor the
effects of IVIg. Statistical analysis was per-
formed by student's t test for paired data.

Results
We treated nine CIDP patients not responsive
to prednisone and/or plasma exchange (table
1). There were six men and three women,
ranging in age from 29 to 63 years (mean, 53
years) at the onset of CIDP. Disease duration,

before IVIg was started, ranged from eight
months to five years (mean, 14 months) and
the mean follow up was 19 months (range,
eight to 35 months). Seven patients had a pro-
gressive form, and two had remissions and
exacerbations.

Neurophysiological results before IVIg
treatment are summarised in table 2. Seven of
nine patients (patients 3-9) improved after
treatment with IVIg, one had complete remis-
sion after one treatment (patient 9), one

became refractory after two courses of treat-
ment (patient 8), and the other five (patients
3-7) needed repeated infusions to maintain
the clinical improvement (table 3). The first
signs of improvement were seen three to seven

days after onset of IVIg treatment. The
disability before treatment, 20 days after the
onset of the first and second IVIg courses, and
after eight months was measured with the
Rankin score (table 3). Neurophysiological
studies performed after IVIg treatment
demonstrated slight changes of mean values
of usual conduction tests, not reaching statisti-
cal significance (data not shown). Only the
mean amplitude ratio of the ulnar nerve

showed significant improvement (p < 0 01);
the mean amplitude ratio of the peroneal
nerve was also increased, but the difference
was not significant (p < 0. 18).

Discussion
Our results indicate that IVIg treatment

Table 3 Rankin disability score (0-5)
Patients Initial First IVIg course Second IVIg course At 8 months of therapy

1 5 5 5*
2 5 5 5*
3 5 4 3 3
4 4 3 2 2
5 4 2 2 2
6 3 2 2 2
7 3 0 0 0
8 4 2 2 4
9 3 0 ND -

ND = Not done; * = Improved on cyclophosphamide.
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improves neurological function in a high
percentage of CIDP patients not responsive to
other treatments. The patient who did not
show a lasting response to IVIg had some

unusual clinical findings including a coarse,
irregular tremor, and ataxia. No previous data
are available in published reports on the effect
of IVIg treatment in CIDP patients with these
clinical characteristics.
Among the responders to IVIg, both

patients with a relapsing form of CIDP
responded very well. It is likely that in this
form, in which there is probably an intermit-
tent disruption of the regulatory interactions
of the immune system, the immunological
balance is more easily restored.
Among our patients only two of six who

improved during IVIg treatment, and one of
three who did not improve, fulfilled the criteria
suggested by van Doom et a19 predicting a
response to therapy.
A clear increase of cMAP amplitude related

to functional improvement has been previ-
ously demonstrated in individual patients
during immunoglobulin or plasma therapy.'2
However, a more recent study failed to
demonstrate any significant improvement of
mean cMAP ratio in a group of 15 CIDP
patients after IgIV treatment.'0 In our patients
we found a significant increase in mean cMAP
amplitude ratio of the ulnar nerve after treat-
ment, whereas the cMAP amplitude ratio of
the peroneal nerve did not reach statistical
significance. An increase in mean cMAP
amplitude ratio represents a decrease in motor
conduction block; muscle weakness is either
related to axonal loss or conduction block or
both. Since the time elapsed between the two
neurophysiological examinations was short, it
is more likely that in our patients the increase
in cMAP amplitude ratio is due to the effects
of IVIg on conduction blocks. Consistent with
this hypothesis, the time to clinical improve-
ment after IVIg courses of treatment was also
short.

Despite the evidence for several patho-
genetic humoral immune factors in CIDP it is
not clear yet how they influence disease

activity. Similarly the biological effects of IVIg
have not yet been fully clarified and many
mechanisms have been proposed.'3
Nevertheless, it is well established that IVIg
has a role in the treatment of CIDP patients.
A large controlled trial comparing IVIg with
prednisone is now needed to indicate how
IVIg should be used in practice and to address
the question of its cost effectiveness.
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