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Treatment of Guillain-Barre syndrome with
anti-T cell monoclonal antibodies

Thomas E Feasby

Abstract.
Three patients with acute Guillain-
Barre syndrome were treated early in
the course of the disease with OKT3, an

anti-T-cell monoclonal antibody. Each
patient developed acute lymphopenia
with specific depletion of T3-positive
lymphocytes. Two patients had con-

tinued progression of clinical deficits for
eight and 14 days. This suggests that T
lymphocytes may not be essential for
progression of Guillain-Barre syndrome
at this stage of the disease.

Guillain-Barre syndrome (GBS) is probably
an autoimmune disease and may be mediated
by T-cells. Lymphocytes infiltrate nerves

early in the disease' and immunohisto-
chemical staining revealed that many of them
are T-cells.2 Elevated levels of soluble
interleukin 2 receptors have been found in
GBS indicating that T-cell activation has
occurred.3 The experimental model of GBS,
Lewis rat experimental allergic neuritis
(EAN), is known to be T-cell mediated since
it can be passively transferred with T-cells
alone.4
The course of EAN can be modified by

treatment with several different anti-T cell
monoclonal antibodies (MAb).5 OKT3, a

murine MAb directed against all human T-
cells, has proved to be effective treatment for
acute rejection of renal, hepatic and cardiac
transplants.' Acute transplant rejection is
primarily mediated by T-cells. Thus it
seemed appropriate to try to treat acute GBS
with OKT3. This report presents the results
of a pilot trial of three patients.
OKT3 is an IgG2a immunoglobulin which

produces severe rapid depletion of circulating
T-cells.9 It is directed against the T3 receptor
on T-cells likely producing modulation as

well as depletion of T-cells.'0
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Methods
Patients
Three patients were studied and all fulfilled
the clinical diagnostic criteria for GBS."
Nerve conduction studies showed the typical
features of GBS.'2 Each patient was in the
progressive stage of the disease, within eight
days from the onset of neurological symp-
toms. Informed consent was obtained. The
protocol was approved by The University of
Western Ontario Review Board for Health
Sciences Research Involving Human
Subjects.

Drug administration
An intradermal skin test (0-1 mg of OKT3
(Orthoclone OKT*3, 1 mg/ml) was carried
out one hour before OKT3 treatment because
of a report of anaphylaxis associated with
OKT3 (Rice GPA, personal communication).
No reactions were seen. Indomethacin 50 mg
orally every eight hours was started 12-24
hours before treatment and continued for five
days to suppress the adverse reactions to the
first few doses of OKT3. For the same reason,
each patient received acetaminophen 650 mg
every six hours throughout the treatment
course and methylprednisolone 100 mg IV
immediately before the first dose.

Five milligrams of OKT3 were given daily
by intravenous injection for 10 days in two
patients and three days in one patient. Each
patient received a course of four plasma
exchanges of three litres at two day intervals.
On plasma exchange days, the OKT3 injec-
tion was always given after the procedure.

Assessment
Neurological assessments were done daily.
The clinical grading system was similar to
that of Hughes et al.13 The grades were:
0 = normal; 1= minor symptoms; 2 = able to
walk more than five metres without support;
3 = able to walk five metres with support;
4=unable to walk five metres with support
(confined to bed or chair); 5= requires a
respirator; 6 = dead. The vital capacity was
measured daily.

Total lymphocyte counts were performed
daily. Lymphocyte subsets were enumerated
by flow cytometry at intervals during the
course of treatment.

Results
Clinical course
Each of these patients had typical GBS (table
1). Patients 1 and 3 had preceding viral illnes-
ses. Each illness began with tingling in the feet
followed by ascending weakness. Treatment

Table 1 Clinicalfeatures

Patients 1 2 3

Sex M F F
Age 18 32 26
Interval frQm first neurological
symptom to OKT3 (days) 8 6 8

Worst clinical grade 5 5 4
CSF protein (mg/l) 960 890 570
Onset _ grade 4 (days) 7 7 8
Autonomic instability Yes Yes Yes
Grade at 1 year 2 3 2
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Figure Graphic representation of the clinical course ofpatient 1. Time in daysf
the onset of neurological symptoms on the abscissa. Lymphocyte count, vital capacit
clinical grade (see text) on the ordinate. Duration of OKT3 treatment shown by th

with OKT3 was started early in the di,
(eight, six and eight days) when contii
progression of the clinical deficit was likel
our series of 100 cases of GBS, the peak d
was reached after a mean of 11 -2 days.'4

Patient 1 (fig 1) was intubated becauE
bulbar weakness and inability to protec
airway on day eight. OKT3 was started
after intubation. His vital capacity droj
from 2-9 1 on day eight to 0-4 1 on day 16
limb weakness progressed over this
interval. Improvement began on day 18.

Patient 2 (fig 2) began OKT3 treatmen
days after the onset of neurological sympti
when she was still able to walk with assist
(grade 3). Over the next seven days she bec
progressively weaker and she required N

ilation by day 13. She eventually bec
completely quadriplegic. Her vital cap
continued to decline until it was unrecorc
on day 20. She began to improve on day 31

Patient 3 (fig 3) received her first injecti4
OKT3 on day eight when she was alr
unable to walk (grade 4). Since she did

7 Patient 2
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Figure 2 Graphic representation of the clinical course ofpatient 2.

require a respirator, her clinical grade did not
deteriorate. Her vital capacity dropped from
3-3 1 to 1-8 1 by day nine, but she was otherwise

1 neurologically stable.

2 ,. Complications of treatment
- Patient 3 was the only one with significant side-

3 effects from OKT3. She developed aseptic
meningitis on the day after the start of treat-

4 ment. She had a generalised headache, nausea
and vomiting, neck stiffness, facial flushing,

5 itching of her extremities and a low-grade
fever. She was given 100 mg of hydrocortisone

6 iv before the next dose of OKT3. Her symp-
toms subsided after two days. Her symptoms
recurred and were worse on days 9-13 after the
start of treatment. Her cerebrospinal fluid
(CSF) showed a corresponding inflammatory
response (table 3) with a high cell count at the

from two peaks of clinical symptoms and a lower cell
tyand count during her interim improvement. The
e bar. first post-treatment CSF cellular response was

mostly neutrophilic, possibly because of the
systemic lymphopenia. This woman also
developed a reactivation of genital herpes on

sease the sixth day of treatment.
nued
y. In Effect on circulating lymphocytes
eficit The first injection of OKT3 resulted in an

almost immediate drop in the total lymphocyte
se Of count by > 95% in each case. Sustained lym-
t his phopenia occurred for up to 12 days (figs 1-3).
just In patient 1, a positive monospot test was

pped found. Because of concern about treatment
* His with OKT3 of patients infected by EB-virus,
same the treatment was stopped after the third dose.

Despite the early termination of OKT3 treat-
It six ment, his total lymphocyte count did not return
:oms, to normal until 14 days after the first dose.
tance Serial measurements of T-cell subsets were

came carried out in patients 2 and 3 (table 2). T3
vent- positive cells reappeared in the circulation by
came six days in patient 3 and by eight days in patient
,acity 2. Cells bearing the T4 and T8 antigens
lable appeared earlier.
,0.

on of Discussion
eady Treatment with OKT3 produced significant
I not lymphopenia in these three patients with GBS.

There was specific elimination of most T3
positive T lymphoctytes. Although treatment
with OKT3 was started at a relatively early

0 stage of the disease, the clinical deficits con-

T1
S' Table 2 T-cell subset measurements

Total
Time post Lymphocyte surface markers lymphocyte
first dose count
ofOKT3 % T3 T4 T5 x 109/l

Patient 2
- Ihour 68 40 31 2-12
+ 2 hour 0 0 0 0 046
+lday 0 0 0 0-159
+4day 0 0 0 12
+8 day 3 20 17 0-87

Patient 3
- Ihour 71 49 24 1-98
+ 3 hour 0 0 0 0-084
+I day 0 16 17 0 3
+4 day 0 46 26 0-7
+6 day 79 53 30 1-2
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Figure 3 Graphic representation of the clinical course ofpatient 3.

tinued to progress in two patients for at lez
seven and 12 days. It is difficult to draw a

conclusions about the efficacy of treatment ir
pilot trial. It does seem, however, clear in ti

case that these two patients showed substant
clinical progression of their disease desp
removal of most of their T-cells from t

circulation. We do not know whether intr
neural T-lymphocytes were also removed.
Are T-cells really necessary in the path

genesis of GBS? GBS is known to occur

several T-cell deficient situations. Drachm
et al 15 reported a patient who developed GI
while pharmacologically immunosuppress
following renal transplantation. In vitro testi
revealed substantial depression of ce

mediated immune responses. Several cases

GBS have been reported in patients wi
Hodgkin's disease, a condition with depress
cellular immunity.'6 GBS also occurs in sor
patients with AIDS, although this may be a

stage before there is significant immun
deficiency."' The occurrence of GBS in the
various T-cell deficient states is eviden
against the necessity for T-cells in GBS.
There is plenty of evidence that GBS may

humourally mediated, none of it conclusiP
GBS serum produces demyelination on passi

transfer'8 and in tissue culture.'9 Koski et a

detected an IgM antibody against an undett
mined myelin antigen in many GBS patien
Removal of "humoural factors" by plasrr
pheresis is an effective treatment for GBS.2'
The side-effects of OKT3 treatment ha

been troublesome in some studies.6 The m(

worrisome in patients with GBS would ha
been hypotension since GBS patients oft
have autonomic instability.23 However, c

three patients did not exhibit significa
hypotension. Patient 3 developed asep

Table 3 CSF studies in patient 3

Day of OKT3 WBC Neutrophils Lymphocytes Mononuclears Protein
treatment x 106/l % % % (mg/i)

-3 3 - 100 - 570
2 53 88 10 2 1350
6 11 7 84 9 680
12 223 - 99 1 1140

meningitis, a complication previously des-
cribed with OKT3.24 The neutrophilic
predominance in the initial CSF white cell

' response was possibly due to the systemic
o lymphocyte depletion. The other notable
Q feature of the meningitis was its triphasic
Q nature with recovery and then recurrence.

The cause of the side effects of OKT3 is
uncertain. Acute headache, fever, nausea and
tremulousness is usually seen just with the first
two or three doses. Recent evidence suggests
that this may be due to the release of large
amounts of tumour necrosis factor and gamma
interferon into the circulation corresponding to
the initial lymphocyte depletion.25 26 How this
relates to aseptic meningitis is unknown. The
reactivation of genital herpes in our case 3 was
probably related to immunosuppression.
OKT3 cannot be recommended as treatment

for acute GBS. The clinical disease progressed
ast after treatment had induced T-cell depletion in
ny two of the three cases. This suggests that T-
n a cells, at least at this stage of acute GBS, do not
Mis play a major role in the progression of the
:ial disease.
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