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Abstract 

Introduction: Corticosteroids and Intravenous immunoglobulin (IVIg) are effective as initial treatment in patients with 
chronic inflammatory demyelinating polyradiculoneuropathy (CIDP), but their long-term use is less defined. We 
compared the efficacy and tolerability of 6-month therapy of intravenous methylprednisolone (IV MP) versus IVIg. 
Methods: This trial compared efficacy and tolerability of IVIg (0·5g/kg per day for 4 consecutive days) and IV MP (0·5 
g in 250 ml sodium chloride solution per day for 4 consecutive days) given every month for 6 months were assessed. 
After therapy discontinuation, patients were followed up for 6 months to assess relapses. Results: 40 patients (20 IV MP, 
20 IVIg) completed the study. More patients stopped MP (12 [60%] of 20) than IVIg (8 [40%] of 20; relative risk 0·54, 
95% CI 0·34–0·87; p=0·0085). When adjusted for sex, age, disease duration, comorbidity, modified Rankin scale (mRS) 
at enrolment, and previous treatment with IVIg and steroids, the difference between the two groups remained significant 
(odds ratio 7·6, 95% CI 1·7–33·8; p=0·0070). Reasons for discontinuation were lack of efficacy (twelve in the IV MP 
group vs. 8 in the IVIg group), adverse events (one in the IV MP group), or voluntary withdrawal (2 in IV MP group). 
The proportion of patients with adverse events did not differ between IV MP group (14 [67%] of 20) and IVIg group (11 
[46%] of 20; p=0·1606). After discontinuation, more patients on IVIg worsened and required further therapy (eight 
[38%] of 20, p=0·0316). Conclusion: Treatment of CIDP with IVIg for 6 months was less frequently discontinued than 
with IV MP. 
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……………………………………………………………………………………………………………………………….. 

Introduction 

Chronic inflammatory demyelinating polyradiculo-
neuropathy (CIDP) is a chronic relapsing or progressive 
neuropathy [1, 2]. CIDP is often disabling with over 
50% of patients having temporary disability and about 
10% eventually becoming persistently disabled or dying 
because of the disease [3]. 
 
Its prevalence ranges from 0.8 to 8.4 per 100 000 
people [4, 5]. Data supporting an immune pathogenesis 
[6] have led to the use of immune therapies. 
Randomized trials and some uncontrolled studies on  
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CIDP patients have shown the efficacy of 
corticosteroids, plasma exchange, and intravenous 
immunoglobulin (IVIg) [7–9]. Two randomized trials 
on a small population of patients showed a comparable 
short-term efficacy of IVIg and oral corticosteroids [10] 
and of IVIg and plasma exchange [11]. Little is known 
about the efficacy of these therapies over the long term. 
In a randomized trial, IVIg was more efficacious than 
placebo for 6 months and possibly up to 12 months 
[12,13], whereas a similar remission rate was seen over 
12 months with the use of either daily oral 
corticosteroids or pulsed high-dose dexamethasone 
[14]. The comparative efficacy and tolerance of IVIg or 
corticosteroids over this period remains unclear. We 
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compared the efficacy and tolerability of 6-month 
therapy with intravenous methylprednisolone and   IVIg 
in patients with CIDP. 

Methods 

It was a Double blind, Randomized trial. Patients with 
CIDP were enrolled from 2010- 2014. Eligible patients 
included age at least 18 years, had definite typical CIDP 
according to European federal of neurological society 
criteria [15] and had disability scoring 2 or more on 
either the overall neuropathy limitation scale (ONLS) 

[16]. 
 
Patients excluded were pregnant females, having 
atypical CIDP [15], multifocal motor neuropathy [17], 
underlying diabetes, and IgM monoclonal gammopathy, 
concurrent medical disorders preventing treatment or 
assessment. On trial entry, patient should not have had 
known contraindication to steroids like heart failure, 
cataract, psychosis, uncontrolled hypertension, gastric 
ulcer or allergy to IVIg, IgA deficiency, renal 
insufficiency. Informed consent was taken from all 
patients and the study was approved by the ethical 
committee. Randomization was done with a computer 
generated 1:1 randomization scheme. 
 
Patients were randomly assigned to receive in 1:1 
proportion either IVIg at doses 0.5 g/kg x 4 consecutive 
days and IV steroids 0.5 gm in 250 ml sodium chloride 
solution for 4 consecutive days. 
 
Each patient treated for 28 days (within 3 days) for 6 
months. After 6 months, therapy was discontinued and 
patients followed up for further 6 months for 
deterioration (worsening by at least one point in the 
ONLS). During the 4 days of therapy, patients received 
either omeprazole or another gastro protective agent. 
 
Patients were screened within 30 days before 
enrollment with medical assessment including 
measurement of blood pressure and body weight, 
electrocardiography, chest X-ray, complete neurological 
assessment, nerve conduction study on minimum 4 
motor and 3 sensory nerves for demyelination, routine 
blood investigations and intraocular pressure. Severity 
of neuropathy was graded with MRS and ONLS.  
 
After enrollment, patients were assessed before (month 
0) and 15 days after the 1 st therapy then every month 
before each therapy course and 1 month after last 
therapy (month 6). 

Patients were subsequently assessed every 2 months 
until 12 months. Each periodic assessment included 
several investigations. General assessment includes 
enquiry about side effects. Neurologic assessment 
include ONLS score (range 0-12, healthy to unable to 
perform any purposeful movements with arms and legs 
(0-5 in the arms and 0-7 in the legs) [16-19], MRS score 
(range 0-5, healthy to severely disabled) [17], Time to 
10 meter  walk, Medical Research Council cum score 
on 12 muscles (range 0-60, most impaired to healthy) 
[20], inflammatory neuropathy causes and treatment 
(INCAT) sensory sum score (range 0-20, healthy to 
severe sensory loss) [21]. 

 
These were assessed at the baseline, 15 days, 2, 6 and 
12 months after starting therapy. NCV was done before 
and after 15 days after therapy and 6 month after. 
Routine lab tests were done at study entry, 15 days after 
therapy, before,  2, 4 course of therapy and 1 month 
after 6th course. BP measured after each infusion and 
intraocular tension was reassessed after 3 and 6 months. 
The primary outcome was the difference in the 
proportion of patients discontinuing treatment with IVIg 
/IV MP during 6 month of therapy because of side 
effects, intolerance, inefficacy (absence of improvement 
after 2 month or worsening after 15 days). 
 
Several secondary outcomes were also assessed: the 
change of assessment scores after 15 days, 2 months 
and 6 month of therapy compared with baseline, the 
proportion of patients worsening by at least one point in 
the ONLS or MRS score during the 6 month after 
therapy discontinuation, the difference in the time to 
worsening after discontinuation, the difference in the 
proportion of  patients without limitation on the ONLS  
(i.e. with score 0 or 1, with one not in the lower limb 
and modified Rankin Score (i.e. with scores 0 or 1) at 
the end of 6 months, the proportion of patients 
unresponsive to the first therapy who improved after the 
alternative therapy, the proportion of patients 
experiencing adverse events during therapy and the 
change on nerve conductions before and after 6 month 
of therapy. 
 
An independent data safety monitoring was not deemed 
to be necessary since both therapies are currently used 
in clinical practice and unexpected adverse events were 
deemed unlikely to occur. 
 
Statistical analysis: A sample size of 40 patients was 
taken. All statistical analysis was done with significant 
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set at the 5 % level and using 2 sided tests or 2 sided 95 
% CI. 
 
The primary outcome was assessed by comparing 
treatment at each visit and longitudinally with 
univariate tests (Fisher’s exact test and actuarial 
methods and multivariable tests (logistic regression and 
Cox-proportional hazard model. 
 

A per person incidence rate of adverse events were 
reported for each group and its 95% CI was computed 
with the Poisson distribution method. The 2 groups 
were compared on the secondary binary outcome with 
the Fisher’s exact test. 
 
All other secondary outcomes were assessed with the 
Wilcoxon Mann-Whitney test and ANOVA. Data were 
analyzed with SPSS version. 

Results 

40 patients enrolled from December 2010 to September 2014. 20 patients treated with IV Methylprednisolon and 20 with 
IV Ig. Compared with patients in IVIg group, those in Methylprednisolon group tended to have a worse MRS score and 
ONLS score, to be older (Table-1). The sex ratio, mean disease duration, course of CIDP, MRC cum score was similar in 
the 2 groups (Table-1). 
 
Table -1: Demographic and clinical characteristics. 

Features IV MP (n-20) IVIg  (n-20) 

Men 15 12 

Women 5 8 

Age (years) 66(39-60) 54 (19-70) 

CIDP   

Progressive 14 13 

Relapsing 6 7 

Disease Duration (yrs) 4 (0-25) 3 (0-12) 

ONLS 4 (2-9) 3(2-5) 

MRS 3 (2-5) 2(1-4) 

 
8 of 20 patients (40%) treated with IV Methylprednisolone completed the IV MP 6 months study period compared to 12 
of 20 patients (60%) with IVIg. The cumulative probability of treatment discontinuation was significantly higher with IV 
MP than with IV Ig at 15 days, 2 months and 6 months (Table-2). 
 
Table 2: Cumulative Treatment Failure. 

Duration IV MP 
n-20 

IVIg 
n-20 

Relative risk 
(95% CI) 

P Value 

15 days 18 16 .75(.56-.99) 0.0389 

2 months 6 10 .65(.44-.97) 0.0406 

6 months 8 (40%) 12 (60%) .54(.34-.87) 0.0085 

 
When adjusted for sex, age, disease duration, co morbidities, mRS and ONLS scores at enrolment the difference between 
the 2 groups were significant (95% CI 1.7-33.9; p=0.0070). The difference was also significant when we used the Cox 
model to analyse failure occurrence within 6 months. (Hazard ratio 3.7, 95% CI 1.0-13.9, P=0.0414). 12 patients 
discontinued IV MP, among which 7 because of progressive worsening after treatment, 4 because of failure to improve, 1 
because of adverse event (gastritis). Total 8 patients discontinued in IVIg group, 6 patients discontinued IVIg because of 
progressive worsening after therapy, 2 because of absence of improvement.  
 
All patients worsening or not improving after either treatment were shifted to the alternative therapy. Both groups 
significantly improved at 6 month compared with baseline in MRS (Table-3). 
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Table 3: Changes in secondary outcomes (intention-to-treat analysis). 

 IV MP (n-20) IV Ig (n-20) P value 

MRS    

ENROLEMENT 3(2-5) 2(1-4) --- 

15 days 2(1-5) 2(0-4) .1742 

2 months 2(0-5) 2(0-3) .1413 

6 months 2(0-5) 2(0-3) .0228 

P value* .0220 .0006 .3542+ 

    

ONLS    

ENROLMENT 4(2-9) 3(2-5) --- 

15 days 4(1-9) 3(0-8) .1506 

2 months 4(0-9) 3(0-5) .0388 

6 months 3(0-9) 2(0-5) .1322 

P value* .0582 <.0001 .4030+ 

    

MRC cum score    

ENROLEMENT 51.0(7.7) 53.2(7.0)  

15 days 52.1(7.9) 54.8(7.9) 0.1089 

2 months 53.1(7.7) 56.8(4.5) 0.0896 

6 months 52.8(8.7) 57.9(3.2) 0.929 

P value 1.8(0.1250) 4.7(.0078) .6148+ 

    

Time  10 meters walk    

ENROLEMENT 16.0(8.9) 13.8(4.9)  

15 days 13.9(8.7) 13.0(4.9) 1.0 

2 months 13.7(11.6) 11.4(3.9) .6131 

6 months 15.5(12.2) 10.6(4.2) .2300 

P value -0.5(.2051) -3.2(.0025) .0800+ 

 
Patients treated with IVIg also improved in ONLS score, mRS cum score, timed 10 meters walk. No significant 
difference in the degree of improvement between the two groups seen. The proportion of patients without limitation in 
the ONLS and mRS scores at the end of 6 month was similar  in the  IVIg group 8/20 and in the IV MP group 8/20 
(p=.6852). 
 
The analysis of the variations in the 2 most relevant motor nerves for the diagnosis of CIDP showed a marginal non-
significant improvement in both the groups in distal and proximal amplitude of CMAPS in motor conduction velocities. 
The only significant difference was in the reduction in the distal latency in the IVIg group. 3 of 8 patients of IVIg group 
who did not improved showed improvement with methylprednisolone and 5/12 patients of IV MP group who did not 
improved showed improvement with IVIg. During 6 month after therapy discontinuation, none of the patients who had 
improved with IVMP worsened and required further therapy where as 8/20 patients (38.5%) who had responded to IVIg  
worsened  1-5 months (median 4 months) after the last therapy, they all responded to resumed therapy. At the end of 
month 12 of study 10/20 patients (50%) treated with MP and 12/20 (54%) patients treated with IVIg improved (p-0.763) 
 
A total of 34 adverse events were reported in 20 patients treated with IV MP including one with gastritis leading to 
discontinuation and 18 in 20 patients treated with IVIg group (Table-4). 
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Table 4-Adverse events in the two groups. 

Parameters IVMP IVIg 

High BP 3 3 

Hyperglycemia 2 1 

Weight gain 2 0 

Epigastric pain 2 1 

Gastritis 1 1 

Vomiting 0 1 

Headache 0 1 

Peripheral edema 2 0 

Dyspnea 1 1 

Flu like syndrome 0 3 

Cough 0 1 

Depression 1 1 

Agitation 1 0 

Insomnia 2 0 

Lower limb pain 1 0 

Delirium 1 0 

Visual Hallucinations 1 0 

 
The proportion of patients having at least one adverse event did not significantly differ between the IV MP group (10/20; 
50%) and IVIg group (10/20 patients; 50%), p value is 0.1600. 

Discussion 

Treatment of CIDP with IVIg for 6 months was less 
frequently discontinued because of intolerance, 
inefficacy or adverse events than was treatment with 
intravenous methylprednisolone. Assessment scores 
showed that responses were more favorable in the IVIg 
group as compared to methylprednisolone group. 
 
Limitation of the study was the imbalance of some 
baseline characteristics in the two treatment groups. The 
small sample size prevented further safety and efficacy 
assessment in patient subgroups.  Patients treated with 
intravenous methyl prednisolone tended to be older and 
have more functional impairments than did patients 
treated with IVIg.  
 
However, our results could be applicable to treatment of 
patients in an active or stationary phase of the disease 
with significant disability, without contraindication to 
steroids or IVIg, and who have not failed to respond to 
one of the treatments. We used monthly pulse 
intravenous methylprednisolone, because this regimen 
allowed us to mask the treatment of patients in the 
hospital with the same type of intravenous regimen used 
for IVIg. Compared with intravenous 
methylprednisolone, oral prednisolone therapy would 
have been continued at home and would have required  

 
 
the preparation of a different oral placebo. In addition, 
to make the two regimens identical for the patient and 
the nurse, we gave intravenous methylprednisolone for 
4 consecutive days in the same way as IVIg 
administration.  
 
Corticosteroids are effective in patients with CIDP 
when prescribed orally [22] and the dose of 60 mg per 
day of prednisolone is usually thought to correspond 
with a monthly dose of 1350 mg intravenous 
methylprednisolone. The pulse dose of oral 
dexamethasone of 160 mg per month was used, 
equivalent to 850 mg intravenous methylprednisolone 
in the prednisolone treatment for chronic inflammatory  
demyelinating polyradiculoneuropathy (PREDICT) 
study [14]. The dose of intravenous methylprednisolone 
used in our study (0.5 g per day for 4 consecutive days) 
was in the range of doses used in other trials in patients 
with inflammatory neuropathies, including Guillain-
Barre syndrome (e.g., intravenous methyl prednisolone 
0.5 g per day for 5 consecutive days in addition to IVI) 
[23] and with CIDP (intravenous methylprednisolone 1 
g per day for 3–5 consecutive days followed by 
maintenance infusions of 1 g per week for a month and 
subsequent tapering doses for 1–2 years) [24]. A few 
reports on a small series of patients described a similar 
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efficacy when steroids were prescribed in pulsed 
monthly doses or daily regimens [24–26] and a 
randomized trial [14] showed comparable efficacy of 
standard oral prednisolone and pulsed, high-dose, 
monthly oral dexamethasone over 6 months. In some of 
the studies, pulsed corticosteroids were associated with 
fewer adverse events than daily oral steroids [24–26]. 
However, the high dose of intravenous 
methylprednisolone used in our study might explain the 
non-significant higher rate of adverse events in the 
methylprednisolone group than in the IVIg group. IVIg 
and oral prednisolone had the same efficacy after 2 
weeks of therapy in a short-term trial [10]. We did not 
find a significant difference in the degree of 
improvement between IVIg and intravenous methyl 
prednisolone even after 6 months of therapy, but more 
patients were able to continue therapy with IVIg than 
with methylprednisolone. However, the early shift of 
therapy by patients treated with methylprednisolone 
who deteriorated or did not improve after 2 months 
excluded patients who might have later improved as 
indicated by the PREDICT study, in which the median 
time to improvement in the pulsed dexamethasone 
group was 17 weeks [14]. Our study also showed that, 
when efficacious and tolerated, intravenous methyl 
prednisolone was associated with fewer relapses than 
IVIg after discontinuation of therapy. Similar long-term 
efficacy of corticosteroids was reported in six of ten 
patients treated with pulsed high-dose dexamethasone 
who sustained improvement for 6 months after therapy 
discontinuation [26] Additionally, the follow-up of the 
PREDICT study showed that the median time to relapse 
after therapy discontinuation ranged from 11.0 months 
for oral prednisolone to 17.5 months for pulsed 
dexamethasone [27] The longer efficacy of 
corticosteroid than that of IVIg after discontinuation 
could be relevant to the long-term treatment of CIDP.  
 
Most patients with CIDP require long-term therapy, 
facing the inconveniences of repeated infusions and 
high costs related to IVIg or of side-effects often 
associated with the prolonged use of corticosteroids 
[28]. These inconveniences have led to the use of 
immunosuppressive agents in CIDP [29]. The efficacy 
of which has not been confirmed in randomized studies 
[19, 30–32]. Whether the high dose of corticosteroids 
used in our study delayed progression compared with 
IVIg or induced longer remission will be clarified by a 
follow-up study. The lower cost of intravenous 
methylprednisolone along with above described factors 
might favour the choice of this drug as initial treatment 
for patients with CIDP. 

On the one hand, long-term use of IVIg was less 
frequently discontinued because of inefficacy, 
intolerance and adverse events than was treatment with 
intravenous methylprednisolone. On the other hand, 
methylprednisolone induced a longer-term remission 
than did IVIg. Whether the later difference might also 
affect the chronic course of the disease remains to be 
clarified. 

Conclusion 

We showed that treatment of CIDP with IVIg for 6 
months was less frequently discontinued because of 
inefficacy, inefficacy or adverse events than was 
treatment with intravenous methylprednisolone.  
 
Future studies are required to assess whether the longer-
term efficacy of intravenous methylprednisolone 
compared with IVIg has an effect on the chronic course 
of CIDP. 
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