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Abstract

Serum antibody activities to mixtures of a ganglioside and various phospholipids were compared with those te a ganglioside alone in 30
anti-GM1 IgG-positive GBS patients and 30 anti-GQ1b IgG-positive Miller Fisher syndrome (MFS} patients. Anti-GM1-positive sera had
higher antibody reactivities against a mixture of GMI and several phospholipids including PA, PI and PS, than against GM1 alene. In
contrast, in case of anti-GQ1b antibody, no phospholipid provided significant enhancement. Sphingomyelin provided decrease of the activity
for both anti-GMI and anti-GQ1b IgG. The effects of phospholipids must be considered to determine the pathogenetic role of antiganglioside

antibodies in GBS and MFS.
© 2004 Elsevier B.V. All rights reserved.
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1. Introduction

Antiganglioside antibodies frequently are present in
patients with Guillain-Barré syndrome (GBS) and its
variant, Miller Fisher syndrome (MFS). Anti-GM1 IgG
antibodies are associated in particular with the pure motor
variant of GBS (Visser et al., 1995), or with acute motor
axonal neuropathy (Hafer-Macko et al., 1996), whereas anti-
GQ1b IgG antibodies are associated with MFS (Chiba et al.,
1992). Antiganglioside antibodies are useful diagnostic
markers as well as possible pathogenetic factors in GBS.

Recently, we reported that IgG antibody in acute GBS
sera had a higher titer against a mixture of GM1 and
phosphatidic acid (PA) than against GM1 alone (Kusunoki
et al., 2003). The use of a mixwre antigen of GM1 and a
phospholipid may provide us with an improved method of
the antibody assay for the diagnosis of GBS. To investigate
which phospholipid is the most effective for the enhance-
ment of the anti-GM1 IgG activities and whether such an

* Comresponding author, Tel.: +81 72 366 0221x3553; fax: +81 72 368
4816,
E-mail address: kusunoki-tky@umin.acjp (S. Kusuncki).

0165-5728/5 - see front matter © 2004 Elsevier B.V. All rights reserved.
doi:10.1016/j.jneuroim.2004.09.018

enhancement is generally observed in the antiganglioside
antibodies in GBS or its variant, we examined IgG
reactivities against GM1 or GQ1b with and without various
phospholipids.

2. Materials and methods
2.1. Serum samples

Sera were obtained from 30 GBS patients who had anti-
GM1 IgG antibodies and from 30 MFS patients who had
anti-GQ1b IgG antibodies.

2.2. Antibody assay

Antiganglioside antibody reactivities were measured by
the enzyme-linked immunosorbent assay (ELISA), as
described elsewhere (Kusunoki et al., 1994). Nine phospho-
lipids were used: phosphatidic acid (PA), phosphatidyletha-
nolamine {PE), phospatidylinositol (PI), phosphatidylserine
(PS), lysophosphatidylethanolamine (LPE), lysophosphati-
dylcholine (LPC), phosphatidylcholine (PC), sphingomyelin
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Fig. 1. Means of the antibody activities for 30 anti-GM1 IgG-positive GBS patients. Activity increased when a mixture of GMI and PA, PI, PS, LPE, PE, LPC

or CL was the antigen and decreased when a mixture of GM1 and SM was.

(SM) and cardiolipin (CL) (all purchased from DOOSAN
Serdary Research Laboratories, USA).

Wells of 96-well microtiter plates were coated with 200
ng of ganglioside (GM1 or GQ1b), an antigen mixture of
100 ng each of ganglioside and phospholipid, or 200 ng of
phospholipid only. An uncoated well was the control, Each
OD value was corrected by subtraction of the control well
OD. Serum with a cormrected OD of more than 0.1 was
considered positive. The antibody activity of each patient’s
serum was expressed as the mean of the corrected ODs of
two independent assays.

2.3. Statistics

Antibody activities against a ganglioside and against a
mixture of ganglioside and phospholipid were compared by
the Wilcoxon signed-ranks test. Significance was considered
positive if p<0.01.

0.D. 492nm
2

3. Results

The binding activity of anti-GM1 IgG-positive GBS sera
to a mixture of GM1 and a phospholipid was compared to
that of GMI alone. The mean antibody activity against a
mixture of GM1 and phospholipid was significantly higher
than against GM1 alone when the phospholipid was PA, PI,
PS, LPE, PE, LPC or CL, whereas it was significantly lower
when the antigen was a mixture of GM1 and SM (GM1/SM)
(Fig. 1). Of the individual sera, more than 70% of the GBS
patients had higher antibody activity against a mixture of
GM1 and the phospholipid PA, PI, PS, LPE, PE, LPC or CL.
than against GM1 alone. In contrast, almost all had
significantly lower antibody activity againgt GM1/SM than
against GM1 alone. The antibody activity against the
mixture of GM1 and SM remained decreased even when a
mixture of 260 ng GM1 and 100 ng phospholipid per well
was used instead of 100 ng each.

0 Gaib PA Pl PS LPE
alons

SM PE PC LPC CL
bar: meantSD *P<0.01

phospholipid added

Fig. 2. Means of the antibody activities for 30 anti-GQ1b 1gG-positive MFS patients. Means of the antibody activities increased only when a mixture of GQIb

and PA was the antigen. The other phospholipids produced no enhancement.
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Fig. 3. Antibody reactivity against a mixture divided by that against GQ1b alone. Columns give the means of the ratios. Activities in MFS against mixtures
{except GQLb and PA) were lower than against GQIb alone. When the mixture contained 200 ng of GQ1b and 100 ng of phospholipid per well, instead of 100
ng each, binding activity against the mixture was restored to a level similar to that against GQ1b alone (200 ng/well) for P1, LPE, LPC and CL.

Results for the anti-GQlb IgG-positive sera clearly
differed from those for anti-GM1 IgG-positive sera; only
PA had a slight enhancing effect, but it did not reach
statistical significance. The other phospholipids did not have
an enhancing effect. Antibody activities against mixtures
were lower than against GQ1b alone (Fig. 2).

When a mixture of 200 ng GQ1b and 100 ng phospholipid
per well was used instead of 100 ng each, serum antibody
binding activity against 2 mixture was restored to a level
similar to that against GQ1b alone for the phospholipids PI,
LPE, LPC and CL but not P8, SM, PE or PC (Fig. 3).

The control experiments showed that IgG antibodies
against phospholipids were negative in most cases,
indicative that the reaction of the IgG antibody with
phospholipid did not account for the phospholipid enhance-
ment of anti-GM1 [gG antibody activity described above.
Some GBS patients had low antibody activity titers against
LPE, PE, PC, LPC and CL. However, the antibody
reactivities against mixture antigens (GM1/LPE, GMI1/PE,
GMUVPC, GMI/LPC and GM1/CL) were still much higher
than those against GM1 alone even if ODs of phospholipid
coated wells were subiracted from those of GM1/phospho-
lipid wells.

Of the 30 patients with GBS, 4 had both anti-GM1 IgG
and anti-GM1 IgM. We examined the reactivity of the IgM
antibodies from those four patients with a mixture of GM!
and phospholipid. No enhancing effect like that obtained
with IgG antibodies occurred with the IgM antibodies.
When GM1 was mixed with SM, IgM activity decreased
like that for IgG.

4, Discussion

~ In the previous study, maximal binding activitiecs were
observed at a GM1/PA ratio of 1:] when varying ratios of

GM1 and PA of mixture antigen were used (Kusunoki et al.,
2003). In this study, we therefore investigated antibody
activities against a mixture at a ganglioside/phospholipid
ratio of 1:1. Anti-GM1 IgG-positive GBS sera had higher
antibody activities against a mixture of GM1! and the
phospholipid PI, PS, LPE, PE, LPC or CL, as well as PA,
than against GM1 alone. In our preliminary study, some
anti-GM1 IgG-negative patients had IgG reactivity against a
mixture of GM1 and such phospholipids as PI, PS, CL as
well as PA. A mixture antigen of GM! and such a
phospholipid as PA, which provided significant enhance-
ment of the anti-GM1 IgG reactivity in GBS sera, may be
more useful than GM1 alone in ELISA for the diagnostic
test of GBS. .

Effects of the addition of a phosphelipid on the activities
of anti-GQ1b IgG-positive sera differed. A phospholipid
addition to GQIb antigen did not produce a significant
increase in antibody activity, and activity was decreased
when a mixture of GQIb and a phospholipid (except PA)
was the antigen.

The cause of the difference in the anti-GM1 IgG and
anti-GQ1b IgG reactivities remains to be determined. It is
possible that the physiochemical differences of GM! and
GQIlb make the differences of the effects of phospholi-
pids on binding activities of antibodies. However, anti-
GM1 antibody activitics are not necessarily enhanced by
the addition of PA to the antigen, as seen in some GBS
sera and in the rabbit antisera (Kusunoki et al., 2003).
The most probable reason may be the difference in the
preceding infection. The major phospholipid constituents
in Gram-negative bacteria are PE, phosphatidylglycerol
and CL. PS and PA are present as minor components
(Huijbregts et al., 2000), but these bacteria have no SM
(Zien et al, 2001; Carman and Henry, 1999). This
indicates that anti-GM1 IgG-positive sera reactivity
increased when a phospholipid present in Campylobacter
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Jejuni, a Gram-negative bacterium, was added to the
antigen mixture. Respiratory rather than gastrointestinal
infections, however, precede onset in most anti-GQlb
IgG-positive patients; those with Miller Fisher syndrome.
The difference in the preceding infectious agent may, at
least in part, explain why the reactivity of anti-GQlb
IgG-positive serum was not enhanced by the addition of
those phospholipids that increased the reactivity of anti-
GMI 1gG-positive serum,

Whether antibodies with high reactivity against a
mixture of GMI and phospholipid rather than against
GMI alone recognize a conformational epitope formed by
GMI1 and a phospholipid has vet to be clarified. The
antibodies possibly have specificity for GMI1 which
undergoes conformational change in association with a
phospholipid, as reported for P2-glycoprotein I and
anticardielipin antibedies (Matsuura et al., 1994). Phos-
pholipids also may affect the binding force between
antibodies and GM1. Because the phospholipids composi-
tion surrounding ganglioside antigen can influence anti-
body binding, susceptibility to injury can be contributed by
membrane phospholipids content. The composition and
distribution of each phospholipid at such possible target
sites as the paranodal myelin, axolemma, and neuro-
muscular junction, needs to be clarified in future studies.

The effect of SM in decreasing the antibody activity of
both anti-GM1 IgG-positive and anti-GQlb IgG-positive
sera seetns to be of importance. Gangliosides are widely
distributed throughout the nervous system, individual ones
sometimes being dense at a particular site. For example,
GQIb is present in the spinal roots and in all the cranial
nerves (Chiba et al., 1997), but is densely localized in the
paranodal regions of oculomotor, trochlear and abducens
nerves. Ophthalmoplegia may be due to the specific
binding of anti-GQlb antibodies to these regions (Chiba
et al,, 1993). The decrease seen in antiganglioside antibody
reactivity in GBS and MFS caused by SM may be why
antiganglioside antibody does not cause ubiquitous damage
to the neurological system but damages only sites where
gangliosides are densely localized.

Greater attention must be paid to the effects of the
phospholipids that surround gangliosides on cell membranes
of the human nervous system in order to determine the
pathogenetic role of antiganglioside antibodies in auto-
immune neuropathies. To better understand how phospho-
lipids influence the interaction of antibodies and ganglioside
in vivo, further investigation by the use of such system that
mimic the myelin membrane as liposomes consisting
predominantly of cholesterol, PE and PC is needed.
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Ganglioside Complexes as
New Target Antigens in

Guillain—-Barré Syndrome
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Antibodies specific for 2 complex of gangliosides GD1a
and GD1b (GD1a/GD1b) were found in sera from eight
of 100 patients with Guillain-Barré syndrome (GBS) by
the use of enzyme-linked immunosorbent assay and thin-
layer chromatogram immunostaining. Those sera also
had antibody activities to such ganglioside complexes as
GD1a/GM1, GD1b/GT1b, and GM1/GT1b but had little
or no reactivity to the each isolated antigen, Clustered
epitopes of the ganglioside complex in the plasma mem-
brane may be targeted by such an antibody, and interac-
tion between the antibody and ganglioside complex may
induce the neuropathy,

Ann Neurol 2004;56:567-571

Antibodies to gangliosides are present in the sera of
approximarely 60% of patients with acure immune-
mediated polyradiculoncuropathy, Guillain—Barré syn-
drome (GBS).! Antiganglioside antibody may function
in the development of certain neurological signs and in
the pathogenesis of GBS through its binding to gangli-
oside antigens in peripheral nerves.? Although various
antiganglioside antibodies in GBS patients’ sera have
been investigated, no antibodies to the ganglioside
complex with clustered glycoepitopes have been re-
ported. We found antibodies to a mixture of two gan-
glioside antigens in the sera of some GBS patients.

Materials and Methods

Representative Serum and the Antiganglioside

Antibody Assay

After several days of flu-like symproms, a 31-year-old man
{Patient A) developed acute flaccid tecraparesis. GBS was di-
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agnosed based on Asbury and Cornblath criteria.? His acute
phase serum was checked for antiganglioside antibodies by
an enzyme-linked immunosorbent assay (ELISA) and thin-
layer chromatogram (TLC) immunostaining.

TLC immunostaining was conducted on a high-
performance TLC plate on gangliosides extracted from whole
bavine brain gangliosides through an anion-exchange resin
column, DEAE Sephadex A-25 (Amersham Biosciences,
Uppsala, Sweden), as described elsewhere.” The gradients
used were 0.05, 0.1, 0.2, and 0.4M ammonium acetate in
methanol. TLC immunostaining also was done for GDla,
GD1b, and a mixture of GDla and GD1b. The immuno-
stained TLC plate was assayed in an Image analyzer (Lumi-
nescent Image Analyzer, LAS-1000plus; Fujifilm, Tokyo, Ja-
pan) to cvaluate staining in the lane with the GD1a-GD1b
mixture.

The ELISA was performed for antibodies to the ganglio-
sides GalNAc-GDla, GMI1, GM2, GM3, GDl1a, GDlb,
GD3, GT1b, and GQIb, as described elsewhere.® Serum di-
luted 1:40 with 1% bovine serum albumin (BSA) in
phosphate-buffered saline (PBS) was added to wells coated
with 0.2pg of antigen. Optical density (OD) values were
corrected by subtracting the OD of a control well that had
been similarly processed. When the corrected OD was more
than 0.1, the serum was considered positive. Serum antibody
to GD1a/GD1b, a mixture of 0.1pg each GD1a and GD1b,
was investigated by the same methods. Responses of his se-
rum to a 0.2pg mixture of GD1a and GD1b in various ra-
tios (GD1a:GD1b = 8:2, 7:3, 6:4, 5:5, 4:6, 3:7, 2:8) also
were investigated with an ELISA. ELISAs were repeated
twice in the same way, and the mean OD of the two exper-
iments was caleulated.

Sera from 100 Consecutive Patients with Guillain—
Barré Syndrome and the Enzyme-Linked
Immunosorbent Assays for Anti-GD1a/GD1b
Antibodies
To investigate the frequency of anti-GD12a/GD1b antibody
in GBS patients, between February and December 2002
acute phase sera were collected from 100 consecutive GBS
patients who were diagnosed at various general and teaching
hospitals throughout Japan, and their clinical data were sent
to us ar thar time. All met the diagnostic criteria of Asbury
and Cornblach.* Serum antiganglioside antibodies were in-
vestigated by ELISAs as described above. Anti-GD1a— or and-
GD1b—positive sera, in which the corrected antd-GD1a/
GD1b antibody OD was 0.2 higher than the corrected anti-
GD1a or anti-GD1b antibody OD, were considered anti-
GD1a/GD1b antibody-positive. The cutoff value (0.2) for
the anti-GD1a/GD1b antibody was decided arbitrarily. Anti~
GD1a/GD1b antibody—-positive sera were overlaid for TLC
immunostaining, as described elsewhere.’
Anti-GD1a/GD1b antibody was surveyed in ELISAs of
sera from16 normal subjects (normal control) and from 119
patients with neurological disorders other than GBS (disease
control): cerebrovascular disease, 17; multiple sclerosis, 10;
Patkinson’s disease, 8; amyotrophic lateral sclerosis, 7; spino-
cerebellar degeneration, 7; myasthenia gravis, 6; chronic in-
flammatory demyelinating polyradiculoneuropathy, 5; other
neuropathies, 3; and other neurological diseases, 56.
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Antibody acrivities against a mixrure of 0.1pg each of
other gangliosides such as GM1/GD1a, GM1/GT1b, GD1a/
GT1b, and GD1b/GT1b were investigated an the eight anci-
GD1a/GD1b antibody-positive sera in the same way as used
for GD1a/GD1b described above.

Results

Anti-GD1alGD1b Antibody in Serum of Patient A
TLC immunostaining showed strong staining just be-
low the position of GD1a in the lane with the gan-
glioside fraction extracted with 0.1M ammonium ac-
etate (Fig 1A). Positive staining also was present in
the lane for GD1a-GD1b mixture, but not in the
lanes for GD1la and GD1b (see Fig 1A). In another
developing solvent (C/M/0.2% CaCl, = 30/65/10)
that separated the positions of GD1a and GD1b, the
immunostaining in the lane of GD1a~-GD1b mixture
disappeared (see Fig 1B). The Image Analyzer assay
showed specific immunostaining in the overlapping
portion of the GD1a and GD1b antigens (see Fig
1C). ELISA results were negative for each of the test
gangliosides but positive in the well coated with the
mixture of GDla and GDIb antigens (GDla/
GD1b). IgG anti-GD1a/GD1b antibody titer was
1:640 (see Fig 1D). ELISAs done with various com-
binations of the GDla and GDI1b (GD1a:GDI1b)
mixture showed that the corrected OD values were
the highest at the ratios of 6 to 4 and 5 to 5 (see
Fig 1E).

Anti-GD1al/GD1b Antibody Assay for the

Consecutive GBS Patients and Controls

ELISAs showed that 8 of 100 consecutive patients
(8%) with GBS had IgG anti~GD1a/GD1b antibod-
ies, whereas none of the disease or normal control
group patients did. Three of the eight GBS patients
with IgG anti-GD1a/GD1b antibodies had neither the
IgG anti-GD1a nor anti~GD1b antibody. Of 92 GBS
patients without IgG anti-GD1a/GD1b antibody, 4
patients had IgG anti-GDla antbody, and 11 had
IgG anti-GD1b antibody.

TLC immunostaining of the anti-GD1a/GD1b an-
tibody—positive sera from five patients with GBS gave
the same results as for Patient A’s serum (Fig 2). The
quantities of sera obtained from the remaining two pa-
tients with anti-GD1a/GD1b antibody were insuffi-
cient to overlay for TLC immunostaining. The clinical
features and antiganglioside antibodies of the eight
GBS patients are given in the Table. Four anti-GDla/
GDI1b antibody-positive patients required artificial
ventilation, Electrophysiological studies showed “pri-
mary axonal” in Patients 2 and 8 and “equivocal” in
Patient 3, which wete classified as described elsewhere.”
Five other patients had no available electrophysiological
data.
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Fig 1. Enzyme-linked immunosorbent assay (ELISA) and thin-layer chromatogram (TLC) stadies of Patient Ak serum. (4) Lefs
panel (lanes 1-4): TLC results made visible by orcinol reagent, right panel (lanes 5-8): TLC immunostaining of his serum. The
developing solvent consisted of chloroform, methanol, and 0.2%CaCly-2H,0 (50:45:10, vollvol). Serum was diluted 1:100.
Peroxidase-conjugated goat anti-human immunoglobulin G Fc antibody (diluted 1:200; ICN Biomedicals Inc., Aurora, OH) was
the second antibody. Immunoreactants were made visible with phosphate-buffered saline containing 0.01% H,0, and 50mgld!
3.3' -diaminobenzidine tetra-hydrachloride. Bovine brain gangliosides obtained by extraction with 0.1M ammonium acetate were
applied 1o lanes 1| and 5, GDla (Bpeg) to lanes 2 and 6, GDIb (Bug) to lanes 3 and 7, and both GD1a and GD1b (3ug each)
to lanes 4 and 8. The arrowhead indicares the immunostaining on the overlapping portion of GDIa and GDI1b. (B) These panels
show TLC results using a solvent system, C/IM/0.2%CaCl, = 2H,0 (30:65:10, volfvol). Left panel {lanes 1-3): TLC results made
visthle by orcinol reagent, right panel (lanes 4-6): TLC immunostaining of his serum. GDla (3pg) was applied to lanes I and 4,
GD1b (Bug) to lanes 2 and 5, and both GDla and GD1b (3ug each) to lanes 3 and 6. The immunostaining disappeared in the
selvent system that allowed clear separation of GDla and GDI1b. (C) Analysis of TLC immunostaining with the Image Analyzer.
The top line (TLC) indicates the densities of GD1a and GD1b on the HPTLC plate; the bottom line (TLC-IM) shows the density
of the TLC immunostaining of Patient A's serum. The abscissa gives the distance from the base line. The single asterisk shows the
GD1b density peak; the double asterisks the GDla density peak. The peak in the lower line nearly corresponds to the bottom of the
trough between the GD1a and GD1b peaks in the upper line. AU = arbitrary unit. (D) ELISA results. Serum was diluted serially
Sfrom 1:40 to 1:1,280. [gG anti-GDIa and GDI1b antibodies are negative. (E) ELISA results for various mixtures of GDla and
GD1b antigens. (line 1) first study resules; (line 2) second study results; (solid line) the mean of 1 and 2.
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Fig 2. Thin-layer chromarogram (TLC) immunostaining of sera from Patients 1 and 3. TLC results in plates A and C are made
visthle by the orcinol reagent. Bovine brain gangliosides extracted by 0.1M ammonium acetate are in lane (1), GDla (3pg) in
lane (2), GD1b (Bug) in lane (3), and both GDla and GDI1b (Bug each) in lane (4). Plate B shows the TLC immunostaining
of the serum from Patient 1, and plare D that of the serum from Patient 3. Compared with the slight immunostaining present in
lanes (2) and (3), the overlapping portion of GDIa and GD1b in lane 4 is strongly immunostained

The anti-GD1a/GD1b IgG antibody-positive pa-
tients also had antibody activities against a mixture of
other gangliosides as shown in the Table.

Discussion
We first found an unidenmiified immunoreactive band
in the position just below GD1a on TLC of a crude

ganglioside fraction obtained through DEAE Sephadex
A-25 column by extraction with 0.1M ammonium ac-
etate. That led to the discovery of the antibody specific
for the GD1a/GD1b ganglioside complex. We there-
fore focused cur awtention on the antibody to GDI1a/
GD1b in this article. The anti-GD1a/GD1b anti-
body-positive sera also had antibody activities to two

Table. Clinical Features and Antiganglioside Antibodies of GBS Patients with IgG Anti—-GD1a/GD1b Antibody

b
Carrected OD Antibodies to

Other Ocher
Paticnt  Age Antecedent  Foscore Invelved Sensory  Anti-GD1a/ Ganglioside Anriganglioside
No. (yr} Sex Infection at Peak  Cranial Nerves Signs* GD1b Anti-GDMa  Antd-GDIb Complexes Antibodies
t 77 F GI 5 9, 10 —* 1.24 015 0.23 GD1a/GM1, IgG: GTIb
GM1/GT1b
GDI/GT1b
2d 31 M R 4 6 (++) 087 (=) =) GD1a/GM]1, (=)
GM1/GT1b
GD1b/GTib
3 30 M GI 2 (=) =) 1.14 0.4 031 GD1a/GMI, IgG: GT1b
GMUGT1b
GDIb/GT1b Ight: GMI
4 70 M R 5 3,456, 7, (++) 0.98 0.14 0.15 GD12/GMI, IgG: GQIb
9.10, 11, GMU/GTI1b
12
GD1b/GT1b
5 59 M Gl 4 7,910, 11, (=) 1.16 0.13 0.83 GDI1a/GM]1, (-)
12 GMU/GTb
6 47 F Gl 4 3, 4, 6,7, 9, (+) 0.92 {=) =) GDi/GMI, (=)
10 GMU/GTIb
GDI/GTLb
7 29 F R 5 7.9, 10,12 (+) 0.61 =) -1 GD1a/GM1 IgG: GM1
8 52 F Gl 5 5.8.9.10. 11 - 0.9% =) 0.15 GD1a/GM1, 1gG: GM1
GMU/GT1b
GDIB/GT1b IgM: GM1

*Criteria for sensory signs: (=), no sensory signs or symptoms; (+), only paresthesia or dysesthesia; (++), sensory deficits

Corrected optical density (OD) values of ant-ganglioside antibodies: corrected by subtracting the OD of a control (uncoated) well.
{—) = negative result, F-score at peak: parient disabilities were graded on che Hughes functional grading scale '% 0 = no symptoms, 1 =
minor signs or symptoms, 2 = able to walk 5m without support bur incapable of manual work, 3 = able to walk 5m only with a cane,
appliance, or support, 4 = bed- or chair-bound, 3 = requiring assisted ventilation, 6 = dead.

“No available daza.
YPagient A

GI = gastrointestinal infection; R = respiratory cract infection.
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