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TABLE 4. Guillain-Barré syndrome: North American and
French plasmapheresis trials

PE Control
North American (1985)7
Number of patients 122 123
Time to improve 1 grade (days) 19 40
Time to walk unaided—all patients 53 85
(days)
Time to walk unaided—respirator 97 169
(day)
Time on ventilator (days) 9 23
% improved 1 grade at 1 month 59 39
% improved at 6 months 97 87
French (1987)°
Number of patients 109 111
Time to weaning (days) 18 31
Time to walk unaided (days) 70 111
Time in hospital (days) 28 45
% patients to ventilator after entry 21 42

PE, plasmapheresis.

All differences in both columns are statistically significant.
aFrom Ref, 57.

5From Ref. 58.

purified protein fraction. There is no need for further PE
treatments after 200 to 250 mL/kg has been exchanged,
even if the patient is still quite weak and ventilator depen-
dent, and there is no evidence that further PE beyond this
amount increases the likelihood of a beneficial effect (59).

Although the PE-treated groups in the North American
and French studies did better than control subjects, the
time spent on a ventilator was still fairly long, even in PE-
treated patients. Therefore, physicians, patients, and fam-
ily members need to have realistic expectations about the
extent of the effect of both PE and intravenous immuno-
globulin (IVIg). Dramatic improvement within days of
beginning treatment is not the rule; however, if improve-
ment does occur, it is probably likely to have happened in
that patient without treatment.

One of the limitations of plasmapheresis is the need
for a large double-lumen intravenous catheter to be
placed in the subclavian or femoral vein, introducing the

potential risks of pneumothorax, hemorrhage, and sep-
sis. The complications of PE include hypotension, pul-
monary embolism, anemia, low platelets, and prolonga-
tion of clotting parameters.

Intravenous Immunoglobulin

IVIg is being used increasingly for the treatment of neu-
rologic and nonneurologic immune-mediated diseases. Its
mechanism of action is unknown. The first large study to
show the effectiveness of IVIg in GBS was the Dutch trial
(60) comparing the efficacy of IVIg to PE in 150 patients.
That study had no control group and showed that IVIg was
as effective as, and possibly better than, PE. Table 5 shows
the results of the Dutch IVIg study in comparison with the
North American Plasmapheresis Study. A criticism of the
Dutch study was that the PE group did not do any better
than the control group in the North American study; a sub-
sequent larger study further showed no difference between
the outcomes with [VIg or PE (61).

The total dose of IVIg is 2 g/kg. Therefore, for a 70 kg-
patient this is 140 g. The dose can be given over 5 days (0.4
g/kg/day) or 2 days (1 g/kg/day). Because most GBS
patients are in the hospital for longer than 2 days, there is
probably no advantage to giving it in less than 5 days for
this disorder. Although the side effects are usually mild, the
infusions are generally better tolerated if given over 5 days
(Table 6). The side effects of IVIg include flulike symp-
toms, with chills, fever, myalgia, diaphoresis, hypotension,
fluid overload, nausea, vomiting, rash, headache, aseptic
meningitis, and neutropenia. Renal insufficiency and
stroke secondary to hyperviscosity may also occur, partic-
ularly in older patients with concomitant medical prob-
lems. Patients with IgA deficiency may experience ana-
phylaxis when given IVIg. Although it is generally good
practice to obtain quantitative IgA levels before infusing
the drug, in acute GBS this is often not practical. Hepatitis
C outbreaks in patients who received IVIg occurred in
Europe and the United States (62,63). Manufacturers now
take steps to eliminate the possibility of hepatitis virus

TABLE 5. Guillain-Barré syndrome: Dutch IVIg vs. plasmapheresis studies compared with
the North American plasmapheresis study

DUTCH? North American®
IVig PE PE Control

Total patients 74 73 108 120
Improved 1 grade (4 weeks) (%) 53 34 59 39
Days to improve 1 grade (median) 27 41 19 40
Days to grade 2 55 69 53 85
Number of multiple complications 5 16

Ventilator dependent by week 2 (%) 27 42

aFrom Ref. 60.
bFrom Ref. 57.

IVlg, intravenous immunoglobulin; PE, plasmapheresis.
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TABLE 6. /Vig side effects

Chills/fever/myalgias (“flu-like”)
Diaphoreses/flushing
Hypotension
Fluid overload
Nausea/vomiting
Headache/aseptic meningitis
Renal insufficiency
Allergic reaction

Hives

Macular rash

Anaphylaxis (IgA deficient pts)
Stroke (hyperviscosity)
Hepatitis C
Neutropenia

IVlg, intravenous immunoglobulin.

transmission by heat pasteurization or solvent/detergent
inactivation, so this is no longer a concern. There has never
been a reported case of HIV infection transmitted by IVIg.

Two reports raised the issue of relapses after treatment
with IVIg (64,65), causing confusion among doctors try-
ing to make a rational treatment decision for a GBS
patient (66). Relapses were also reported with PE
(57,67). The French study had a relapse rate of 5.5%
compared with 1% for the control group with PE. Physi-
cians have to accept that some GBS patients may have
minor relapses. Although the relapse rate may be slightly
higher with either IVIg and PE compared with no treat-
ment, the weight of all available clinical evidence indi-
cates it is better to treat GBS patients than not to.

Should Both Plasma Exchange
and Intravenous Immunoglobulin Be Used
in Guillain-Barré Syndrome Patients?

A question left unaddressed until recently was whether
combined treatment with PE and 1VIg was superior to
treatment with either agent alone. Although there does
not appear to be much sense in giving a patient IVIg and
then removing it with PE, the converse could potentially
be true. The Plasma Exchange Sandoglobulin Guillain-
Barré (PSGBS) study group conducted a multicenter trial
comparing monotherapy with PE or IVIg and PE fol-
lowed by IVIg. Combined treatment produced no signifi-
cant difference in outcome compared with either modal-
ity alone (Table 7) (61); accordingly, PE and 1VIg therapy
appear to be equally effective. A similar smaller study
supported this view (68). The PSGBS study found no sig-
nificant difference in the incidence of side effects from
PE compared with IVIg.

Both PE and IVIg have strengths and weaknesses as
therapies (Table 8). In older hemodynamically unstable
patients, [VIg may be a better choice, as well as in hospi-
tals where PE is not available. Both therapies are expen-

TABLE 7. Guillain-Barré syndrome: plasma exchange,
1Vlg, or both

PE IVig Both
Number of patients 121 130 128
Days to walk unaided 49 51 40
% Unable to walk unaided 16.7 16.5 13.7
after 48 weeks
Median days to hospital 63 53 51
discharge
Median days to stop artificial 29 26 18
ventilation
Deaths 4.1% 4.6% 6.3%

PE, plasma exchange; IVlg, intravenous immunoglobulin.
From Ref. 61.

sive; a 5-day course of each costs about $10,000 to
$20,000. In some institutions, IVIg is significantly more
expensive than PE because of pharmacy charges.

Corticosteroids

Corticosteroids are probably not of benefit in the treat-
ment of GBS; in fact, in an early study, steroid-treated
patients did worse than control subjects (69). Intravenous
methylprednisolone was evaluated in GBS by a large ran-
domized British study in which 124 patients received 500
mg daily for 5 days within 15 days of onset compared
with an equal number of placebo-treated control subjects
(70). PE was given to some patients depending on the
practice of the center, and about half of the patients in
addition received PE. There was no difference between
the two groups in the degree of improvement at 4 weeks
or in secondary outcome measures. They concluded that
“a short course of high-dose methylprednisolone given
early in GBS is ineffective” (70). A smaller Dutch open-
label pilot study of 25 patients receiving intravenous
methylprednisolone and IVIg did better than 74 patients
from the earlier Dutch study who received IVIg alone
(71). A similar study is underway in Europe. Although the
issue of intravenous corticosteroids in early GBS requires
further investigation, at the present time this is not a rec-
ommended therapy.

Treatment of GBS Variants

Although there have been no controlled series address-
ing treatment of the GBS variant syndromes, in general,
if such patients have significant clinical impairments,
they should be treated as discussed above for GBS.

Prognosis

According to Ropper and colleagues (1,2), about 15%
of patients have complete recovery without residual
symptoms or signs; about 5% die of secondary complica-
tions, including aspiration pneumonia, adult respiratory






