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Abstract

Background Specific treatment for Guillain-Barre syndrome is based on plasma exchange and intravenous immu-
noglobulin (Ivig). In developing countries such as Morocco, we are often confronted with constraints in terms of price
and availability of substitutes. Comparative studies of these two therapeutic modalities have been conducted particu-
larly in severely extensive forms.

Results Our study compared small-volume plasmapheresis (SVP) with intravenous Immunoglobulin over a nine-year
period in the neurology department of the University Hospital Center of Marrakech in terms of efficacy and safety
in Moroccan patients with GBS of varying degrees of severity.

We included 76 patients who were hospitalized for GBS. Forty-six patients were treated with SVP and 30 were treated
with Ivlg. The therapeutic choice depended on contraindications, socioeconomic considerations, patient choice,

and availability of treatment. The clinical and paraclinical evaluations of the two groups were statistically comparable,
including factors that may influence the prognosis (p > 0.05). The efficacy of Ivig and SVP did not show a statistically
significant difference except for a longer neurology department stay with plasmapheresis (p <0.001). This efficacy

is evaluated by the evolution of the Hughes and MRC sum scores one month after treatment, length of hospital stay,
use of mechanical ventilation and its duration, and mortality rate.

Conclusion The results selected further encourage the use of SVP because of its efficacy and safety, which are com-
parable to those of Ivlg. And the review of the literature confirms our recommendations.
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Background

Guillain—Barre syndrome (GBS) is an acute polyradicu-
loneuropathy of autoimmune origin. Its incidence is
around 0.5 to 2 cases per 100 000 inhabitants [1]. It is an
emergency with neurological and medical complications
whose gravity can justify hospitalization in intensive care.

The treatment of Guillain—Barré syndrome remained
symptomatic until the 1990s, and the aim of specific
measures was to limit the spread of paralysis, promote
motor recovery, and reduce the neurological sequelae [2].
Intravenous immunoglobulin (Ivlg) and plasma exchange
(PE) are immunomodulatory treatments that have been
proven effective in accelerating recovery of motor func-
tion [3, 4]. Small-volume plasma exchange (SVPE) may
be an effective alternative treatment for GBS, particularly
in developing countries where cost is the limiting factor
for the prescription options [5].

The aim of our study is to compare the two components
of GBS specific treatment; small-volume plasmapheresis
and intravenous immunoglobulin, based on efficacy and
tolerance in the neurology department at the Mohamed
VI University Hospital in Marrakech in order to share
our experience and discuss a possible therapeutic variant
that merits further research.

Methods

This is a single-center study comparing small-volume
plasmapheresis and intravenous immunoglobulin in two
groups (A and B) for the treatment of Guillain—Barre
syndrome in terms of safety, and efficacy.

Treatment allocation: The choice of treatment depends
on contraindications, socioeconomic considerations,
patient choice, and availability of treatment.

Conventional plasma exchange aims to remove patho-
logical agents from the circulation, this will allow non-
selective removal of plasma proteins, including albumin
and immunoglobulins. It requires the use of an extra-
corporeal system, which returns the blood to the cell
separation system and, after plasma extraction and the
addition of colloidal replacement solution, to the patient.
In this technique, large volumes of plasma (3 to 5 L) are
removed from a patient requiring a large quantity of sub-
stitute fluid.

While plasmapheresis is based on the concept of
apheresis as a method of separating different blood com-
ponents without the need for a replacement fluid, given
the small volume.

With conventional plasma exchange, plasma can be
separated from blood by either continuous or discon-
tinuous centrifugation, or by filtration. In our study,
the small-volume plasmapheresis uses nanofiltration
technique.
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Group A received 5 sessions of small-volume plasma-
pheresis (SVP) (by "HEMOFENIX") over 10 to 14 days.
This device consists of flat, porous nano-membrane fil-
tration (consisting of the superposition of several porous
membranes covered by nano pores) allowing separation
of the plasma during the passage of the blood through
the filters.

The "HEMOFENIX" system is suitable mainly for cell
separation for the purpose of donation but, if necessary,
also lends itself to simpler purification therapies. It is a
technique with a small filling volume of the extracor-
poreal circuit (10-70 ml) and small-volume variability
(9 ml). The operation of the device is based on membrane
plasmapheresis with a single needle via a sterile dispos-
able extracorporeal circuit. Since the device operates
at normal speed, the lack of volume restored increases
with time, so the plasma must be compensated periodi-
cally (after lifting 100—600 ml; depending on the patient’s
weight, hemodynamic status, and other indications). The
total volume of blood exchanged during GBS is half of
the total plasma volume.

Patients included in the study received SVPE and not
conventional plasma exchange. Patients who received
conventional plasma exchange were excluded (among
the fifteen patients who did not receive neither of the two
therapeutic modalities studied).

Group B received 0.4 g/kg/day of intravenous immuno-
globulin for 5 days.

Patient selection: The study concerns a series of
patients who presented with an acute polyradiculoneu-
ritis, hospitalized at the neurology department of the
Mohammed VI University Hospital Center in Marrakech,
for Guillain—Barre syndrome from 2010 to August 2019.

The selection of patients included was performed using
the hospitalization registries of the department. A search
was then performed to retrieve medical records where
terms "Guillain—Barre syndrome" or "acute polyradicu-
loneuritis" or "polyradiculoneuritis" were included in the
discharge diagnosis.

We included all patients diagnosed with GBS with high
level of certainty according to the Brighton criteria (The
sensitivity of the Brighton criteria correlates with the
levels of the criteria) [6] and who are treated with small-
volume plasmapheresis or intravenous immunoglobulin.

Over the study period, 111 patients with polyradiculo-
neuritis were detected on preliminary screening (Fig. 1).

We excluded from this study: Any acute polyradiculo-
neuritis secondary to infectious, toxic, or other inflam-
matory causes. And patients with incomplete records or
insufficient data were also excluded.

Data collection and statistical methodologies: We
have adopted a standardized datasheet for all our
patients, in order to obtain the necessary demographic
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Fig. 1 Flow-chart of the patient selection

(age, sex, origin, past medical history, preceding infec-
tion), clinical (the different symptoms and clinical
signs and their onset), and para clinical information
including nerve conduction studies and cerebrospinal
fluid study as well as therapeutic and outcomes using
Hughes and MRC scores furthermore the occurrence
of adverse events.

In this study, we used SPSS and EXCEL software.
The data collected were entered and analyzed using
SPSS software (software version 16.0).

The study was descriptive and comparative. Means
and standard deviations were calculated for continu-
ous variables and frequencies and percentages for cat-
egorical variables. A comparison of percentages was
performed using the Chi-square test and the Fisher’s
exact test. The comparison of means was performed
by the Mann—Whitney test.

The degree of statistical significance was set at 0.05
(p-value significant if < 0.05).

Ethical considerations: The study was conducted
without any commercial or financial relationship that
could be interpreted as a potential conflict of interest.

Data collection was carried out with respect to
patient anonymity and data confidentiality.

Results

Homogeneity of the two groups: Our study involved 76
patients; all of them received symptomatic measures
associated with the specific treatment. Small-volume
plasmapheresis (SVP) was performed on 46 patients
and intravenous immunoglobulin (Ivlg) was adminis-
tered to 30 patients.

The mean age of the patients was 42.4+18.1 with a
range of 7 to 82 years. The difference between the two
groups was statistically non-significant (p=0.18).

There was a male predominance; 53.9% (n: 41) of
male and females represented 46% (n: 35), sex ratio of
1.17. Male predominance remains marked in the differ-
ent age groups; the difference between the two groups
was statistically non-significant (p =0.13).

In the four weeks prior to the onset of neurologi-
cal signs, an infectious event was reported in 30.3% of
patients and this history was dominated by respiratory
55.6% (18.4% of all patients), and digestive 24.2% (6.6%
of all patients) infections. Other infections included
tonsillitis, otitis, isolated fever, and urinary tract infec-
tion. The difference between the two groups was statis-
tically non-significant (p =0.96).
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The total time management (from the onset of the 1st
neurological signs to the start of treatment) was stud-
ied and evaluated in days. It ranged from 1 to 33 days
with a mean of 13.6 days. This delay was mainly related
to the time before the consultation, which varied from 1
to 30 days with a mean of 10.3 days +7.7. The difference
between the two groups was statistically non-significant
(p=0.15).

All our patients had a motor deficit (100%) which was
predominantly symmetrical (in 94.5% of patients), stretch
reflexes were abolished in all cases (100%) and hypoto-
nia was objectified in 88% of our patients. The difference
between the two groups was statistically non-significant
(p>0.05).

In this study, 46.1% of the patients had a sensory disor-
der. The difference between the two groups was statisti-
cally non-significant (p >0.05).

Cranial nerve damage was present in 48.7% of cases.
It was essentially the 7th bilateral cranial pair which
was affected, causing bi paresis or bifacial palsy (in 44%
(n=17) of cases), followed by the bulbar nerves: X, IX,
X1, and XII which were affected in 41%, and ophthalmo-
plegia in 15% (n=6) of cases, for whom the diagnosis of
Miller Fisher Syndrome was retained. These patients had
ataxia in the foreground associated with ophthalmoplegia
and areflexia while the motor deficit was mild, the anti-
GQ1b antibody assay was performed in only two patients
and was positive.

In our series, 47.8% of patients treated with SVP and
50% of those treated with Immunoglobulin had damage
to one or more cranial nerves. The difference between
the two groups is statistically non-significant (p =0.85).

The distribution of other clinical signs including swal-
lowing disorders, respiratory distress, ataxia, sphincter
disorders; urinary disorders, constipation, and diarrhea,
was comparable between the two groups. The two most
frequent signs were respiratory distress in 26.3% of cases
and swallowing disorders in 21.1% of GBS cases. The dif-
ference between the two groups was statistically non-sig-
nificant (p >0.05).

Electromyography was performed in all patients. There
was a predominance of the acute inflammatory demy-
elinating polyradiculoneuropathy (AIDP), and the acute
motor axonal neuropathy (AMAN) forms with equal
proportions (33.6%). The difference between the two
groups is statistically non-significant (p > 0.05).

Lumbar puncture was performed in all patients. Cer-
ebrospinal fluid proteins measured ranged from 0.2 g/ to
4.3 g/, with a mean of 1.2 g/1. The difference between the
two groups is statistically non-significant (p=0.69).

Evolution of patients presenting GBS: The evolution of
the scores was similar in the two groups. At one month
after treatment there was an improvement in The Medical
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Fig. 2 Evolution of the MRC sum score of the 2 groups after 1 month
of treatment

Table 1 The neurological scores at admission and one month
after treatment for both groups (means + standard deviations)

SVP group IVlg group
Mean score Admission 1 month Admission 1 month
Hughes 37410 21116 40+1.0 23114
MRC UL 29+12 39413 28+15 42+10
MRC LL 20+13 343+14 21412 35+1.1
MRC sum score  29.8+13.1 454+153 31.0+£152 457+£126

SVP small-volume plasmapheresis
IVlg intravenous immunoglobulin
MRC Medical Research Council

UL upper limbs

LL lower limbs

Research Council score (MRC) of the upper limbs (UL)
with a score of 5 in 50% of patients treated with SVP and
48% of patients treated with Iv Ig (Table 1), and in the
lower limbs (LL); 21% of patients had a score of 5 in SVP
group and 17% in Iv Ig group (Table 1). The mean MRC
sum score increased from 29.8+13.1 to 454+15.3 in
SVP group, and from 31+15.2 to 45.7 + 12.6 in IvIg group
(Fig. 2, Table 1). The mean Hughes score in SVP group
patients decreased from 3.7+1.0 to 2.1+1.6 and from
4.0+£1.0 to 2.3+ 1.4 in Ivlg group patients (Fig. 3, Table 2).
Patients in both groups improved one or more grades on
Hughes and MRC scores after one month of progression
(Table 2). The improvement in the MRC sum score was
15.6£14.3 in the SVP group and 14.7 £13.6 in the IV Ig
group. The evolution of the different functional scores for
the two groups is statistically comparable (p>0.05).

The duration of stay in the neurology department
for patients in our series ranged from 6 to 30 days
with a mean of 13.7+5.3 days. In SVP group the mean
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Table 2 The evolution of functional scores (at admission and at
one month after therapy); for the two groups

SVP group Vig group P value
Difference MRC UL 1 month-initial 1.0+1.1 13+13 040
Difference MRC LL 1 month-initial 13412 14+10 055
Difference MRC sum 1 month-initial  156+143  147+136 065
Difference Hughes initial-1 month 1.5+13 1.7+12 058
SVP small-volume plasmapheresis
IVlg intravenous immunoglobulin
MRC Medical Research Council
UL upper limbs
LL lower limbs
4,07
5
2,37

% 3,72

3

, M Plasmapheresis

2,17 a Immunoglobulins

Mean of Hughes score

at admission Mean of Hughes score
one month after

Fig. 3 Evolution of the mean Hughes score of the 2 groups after 1
month of treatment

Table 3 Use of intensive care unit and mechanical ventilation in
the two groups

SVP group Ivig group B
Frequency Percentage Frequency Percentage
Intensive 11 239 14 46.7
care unit
hospitaliza-
tion
Use 8 174 12 40
of mechani-
cal ventila-
tion

SVP: small-volume plasmapheresis

IVIg: intravenous immunoglobulin

duration of hospital stay was 15.4+5.1 days, and in Iv
Ig Group it was 11.2+4.6 days. The difference between
the two groups was statistically significant (p<0.001).
About 32.9% of patients (n: 25) required hospitalization
in an intensive care unit. The length of stay in inten-
sive care unit ranged from 1 to 29 days with a mean of
10.4 +8.8 days (Tables 3, 4). The duration of ventilation
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ranged from1 to 21 days and 20 patients (26.3%) required
ventilation during a mean of 9.8 + 6.6 days (Tables 3, 4).

Post-treatment side effects were noted in 15 cases
(21.4%) (Table 5). The onset of recovery ranged from 2 to
30 days, and a mean of 11.9 days + 6.8 (Table 4). Recovery
was complete in 73% of the cases, while 9.2% of the cases
retained sequelae (17.8% lost to follow-up). Neurological
sequelae: (Hughes Score>2): 9.2% (n: 9) of our patients
retained disabling sequelae; 6 cases (13.0%) in group SVP
and 3 cases (10%) in Iv Ig group, it is dominated by foot-
drop gait.

There were four deaths (5.3%); three deaths (6.5%) in
the plasmapheresis group and one death (3.3%) in the
Ivlg group. These patients had a severe respiratory dis-
tress at admission.

Cost analysis in a country such as Morocco is neces-
sary, since overall health budgets are low, and most of
these costs are covered directly by individuals.

The cost of plasmapheresis is essentially attributable
to the price of filters and single-use equipment, which
costs 3,000 MAD (3000 per device, such as a total of
15,000 MAD for five procedures). There is no need for a
replacement product such as albumin, which can be pur-
chased for around 1,096 MAD for a 100-ml dose, weight-
dependent, and difficult to obtain for a blood-based
product that can only be produced in limited quantities.

For immunoglobulins, the price per unit varies from
226 MAD to 570.2 MAD, or a total dose of 27,120—
68,424 MAD for a patient weighing 60kg.

And considering that the only significant difference
between the results of the two groups was the length of
hospital stay. An analysis of the cost of hospitalization
was carried out, using the pricing system for acts and ser-
vices rendered by hospitals and departments under the
authority of the Ministry of Health, which showed that
longer hospital stays had no influence on the cost of GBS
treatment.

The average cost of hospitalization in neurology for
plasmapheresis was 1926 + 639 MAD and for immuno-
globulins 1400 + 580 MAD, with a non-significant differ-
ence (p>0.05).

Discussion

The treatment of GBS: The ultimate goal in any therapeu-
tic approach is the improvement of GBS patients there-
fore, it becomes necessary to identify which treatment
results in optimizing profit in a short time with few com-
plications and minimal cost. For this reason, a compara-
tive analysis of the two immunomodulatory treatments
for GBS remains an important tool for the production of
a context-based therapeutic strategy.
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Table 4 Hospital stay in the intensive care unit and mechanical ventilation among the two groups

SVP group Ivlg group

Min Mean Max Min Mean Max
The length of intensive care unit hospitali- 1 89+78 26 2 11.8+9.7 29
zation (days)
The length of ventilation (days) 2 21 5 10.6+5.5 19
Recovery start time (days) 2 123+£7.0 30 3 113+65 25

SVP small-volume plasmapheresis

IVlg intravenous immunoglobulin

Table 5 Side effects in both groups of treatment

Treatment SVP 1\
Immunoglobulin
Number of patients 7 8
Percentage 15.9% 30.8%
Types of side effects (number * Headaches (2) * Headaches (1)
of patients) *Vomiting (1) *Vomiting (2)
* Febrile sensa- * Febrile Feel-
tions(1) ings(2)
* Infectious syn- * Infectious syn-
drome (2) drome (2)
* Rashes (2) * Allergic events
*Thoracic pain (1) Q)
* Hypotension (1) *Thrombocytope-
*Swarming (1) nia (1)
* Neuropathic
pain—tingling (1)

A single patient may have 2 or more signs

The specific treatment of Guillain—-Barre Syndrome is
based on immunotherapy, which is represented by Ivig
and Plasma exchange. This immunotherapy has long
proven its efficacy, particularly in severe extensive forms,
by limiting the extension of paralysis and allowing an
early recovery and reduction in the rate of sequelae [7-9].

Plasma exchanges are accepted by the American
Apheresis Society Committee as first-line therapy for
GBS and are recognized as grade A (good quality evi-
dence). The strategy is to exchange 1-1.5 volumes of
plasma 5-6 times over 10-14 days, with albumin or
fresh-frozen plasma as replacement fluid [10].

The literature search has found a difference in the vol-
ume of plasma collected and the optimal number of
plasma exchanges, depending on the trials. Many stud-
ies use the North American trial protocol in which a total
of 200 to 250 ml/kg was exchanged over seven to 10 days
[11].

In India, low-volume plasma exchange was used by
Tharakan and colleagues with satisfactory results [12].
They used 15 ml/kg body weight/day to continue until
disease progression was stopped or recovery began.

A recent study conducted at the hospital in Dhaka,
Bangladesh to assess the safety and feasibility of SVPE in

20 GBS patients [13]. SVPE is based on the same princi-
ple as a conventional plasma exchange but uses a simple
new technique at a lower cost. It involves the sedimenta-
tion of blood cells in a blood bag, removal of the super-
natant plasma, and the blood cells are transfused again.
This procedure has been repeated three to six times a day
for eight consecutive days; fresh-frozen plasma (FFP) and
saline were used as replacement fluids [13].

The majority of comparative studies of plasma exchange
and intravenous Immunoglobulin have used a technique
of 200-250 ml/kg/day for 4-5 days by centrifugation or
filtration [14, 15]. A study published by an Indian team
comparing the three therapeutic modalities (high-vol-
ume plasma exchange, intravenous immunoglobulin, and
small-volume plasma exchange); the authors of this study
concluded that there is no difference between small and
large volume plasma exchanges) [16].

Factors that may influence therapeutic response: Some
clinical outcomes and severity scales have been reported
in the literature to predict the prognosis of the disease in
the short and long term [17, 18]. Advanced age, the pres-
ence of gastroenteritis as a precursor infection, diarrhea,
high Hughes score on admission, a decreased MRC sum
score, respiratory failure, cranial nerve involvement, and
electrophysiological type have been recognized in several
studies as prognostic factors that will influence therapeu-
tic response [17, 19-23].

In our series, the two groups were comparable in terms
of variables that may influence therapeutic response with
a p-value of<0.05, which implies a statistically similar
pattern of the degree of disease at the start of treatment
[17,19-23].

Evolution after treatment: The GBS disability scale is
currently the reference scale for treatment indications.
One month after treatment, the mean Hughes score in
SVP group patients decreased from 3.7+1.0 to 2.1+1.6
and in group B patients from 4.0+1.0 to 2.3+ 1.4. The
difference between the two groups was non-significant.
These results are similar to those reported by Mahesh-
wari and colleagues, Hughes and colleagues, and Bril and
colleagues but differ from those of Kishore who found a
result in support of plasma exchanges [14, 15, 24, 25].
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One month after treatment the mean MRC sum score
in patients of group A increased from 29.8+13.1 to
45.4+1 5.3 and in group B from 31.0+15.2 to 45.7+12.6.
The difference between the two groups was not meaning-
ful. This is consistent with data from the study by El Bay-
oumi and colleagues [26] and Y. Ye and colleagues [27].

The difference in the duration of mechanical ventila-
tion between the two groups of our series is non-signifi-
cant, which is in line with the results of Salara, Netto, and
Vasjar and colleagues. However, Charaa and colleagues
found a shorter duration with IVIG, and in the El Bay-
oumi study plasma exchanges shortened this duration
[16, 26, 28-30]. In general, the duration of mechanical
ventilation with both treatment modalities is less than in
other studies, which may be explained by the severity of
the disease in the patients included in these studies.

If intensive care measures were used; the mean length
of stay in the intensive care unit was 8.9+7.8 days in
group A and 11.8+9.8 days in group B with a p-value of
0.4. This result is comparable to the results of Mahesh-
wari, Netto, El Bayoumi and Hughes, but differs from the
results of Salara, Charaa, Walker and Alshekle who found
a longer hospital stay in the intensive care unit with
plasma exchanges [16, 23, 25, 26, 28, 29, 31, 32]. The aver-
age of our series remains lower than those of the other
studies, which can be explained by the relative benignity
of the disease of the patients included in our study com-
pared to other studies carried out in intensive care units,
as well as the organizational aspect of the university hos-
pital center involving the minimization of the length of
hospitalization, mainly in high-demand departments
such as the intensive care unit.

The average length of stay in the neurology depart-
ment was 15.4+5.1 days in Group A and 1.2+4.6 days in
Group B (p<0.001). This increase in duration in Group A
is primarily related to the rhythm of treatment adminis-
tration. Patients in the other studies remain hospitalized
as long as possible for further rehabilitation, whereas our
patients, due to lack of space, were obliged to leave the
ward once they had passed the severe stage, by making an
appointment for physiotherapy.

A meta-analysis published by Hughes and colleagues
revealed no difference in complications related to treat-
ment [9]. The overall side effects were 21.4% in our study,
with 9.2% in group A, and 12.1% in group B, respectively.
Most complications were mild, easily treated in both
groups and without significant difference.

Mortality of GBS ranges from 3 to 13% in the first year.
The main risk factor for mortality in the acute phase is
hospitalization in intensive care units and especially the
need for invasive ventilation. Death is due to an unfa-
vorable evolution of the initial respiratory failure but
especially to the appearance of pneumopathy and septic
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shock. Rarely is caused by the dysautonomic syndrome.
In our study, there were 3/46 deaths in the group treated
with plasmapheresis and 1/30 deaths in the group treated
with intravenous Immunoglobulin, a number that
remains higher than that of other studies (Van der Mech:
2/73-1/74, El Bayoumi 0/21-0/20 and Bril: 0/24-0/26)
[14, 16, 26]. These deaths are explained by the severity of
the GBS symptoms at admission including severe respira-
tory distress.

About 30% of patients retain residual weakness after
3 years, and about 3% suffer a relapse of muscle weakness
and tingling sensations many years after the initial attack,
and about 15% of GBS individuals do not fully recover
[33]. In our series, nine patients (9.2%) had disabling
sequelae; 6 cases (13%) in group A and 3 cases (10%)
in group B. This is in line with the data in the literature
19/114 (16.6%) in the plasmapheresis group and 21/129
(16.2%) in the group treated with intravenous immuno-
globulin [15].

Regarding the comparison of the average cost of the
two therapy modalities, our study shows that SVP is
about a quarter of the cost of IvIg.

Nagpal’s meta-analysis of the direct costs of the two
methods showed that IvIig was 60% more expensive than
plasma exchange (PE: $6204, IVIG: $10,165) [34], 53%
more expensive in an Indian study [24] and twice as
expensive in the Winters study [35].

Our comparative study illustrates the efficacy and
safety of both types of specific treatment. The results
further encourage the use of small-volume plasmapher-
esis given the efficacy, safety which are comparable to
those of intravenous Immunoglobulin and the lower cost
even with the practically long hospital stay objectified in
patients treated with plasmapheresis.

Limitations

The study is retrospective, patients were not randomized,
but the two groups were comparable for different charac-
teristics. The impact of the heterogeneity of the pathways
adopted by patients from diagnosis to the last rehabilita-
tion visits, as well as the indirect costs, were not stud-
ied. The unavailability of conventional plasma exchange
throughout the study phase made a comparison of plas-
mapheresis and conventional plasma exchange unfeasi-
ble, despite its relevance. This will be the subject of future
study.

Abbreviations

Ivig Intravenous immunoglobulin
SVP Small-volume plasmapheresis
GBS Guillain-Barre syndrome

PE Plasma exchange

SVPE Small-volume plasma exchange

MRC Medical Research Council
n Number
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AIDP Acute inflammatory demyelinating polyradiculoneuropathy
AMAN  Acute motor axonal neuropathy

uL Upper limbs

LL Lower limbs

FFP Fresh-frozen plasma

MAD Moroccan dirham
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