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Abstract
Objective
To determine whether CSF interleukin 8 (IL-8) concentration can help to distinguish Guillain-
Barré syndrome (GBS) from chronic inflammatory demyelinating polyneuropathy (CIDP) at
the initial stage of the disease.

Methods
We performed retrospective immunoassay of IL-8 in CSF, collected at the University Hospitals
of Geneva between 2010 and 2018, from patients diagnosed with GBS (n = 45) and with CIDP
(n = 30) according to the Brighton and European Federation of Neurological Societies/
Peripheral Nerve Society criteria by a physician blinded to biological results.

Results
CSF IL-8 was higher in GBS (median: 83.9 pg/mL) than in CIDP (41.0 pg/mL) (p < 0.001).
Receiver operating characteristic analyses indicated that the optimal IL-8 cutoff was 70 pg/mL.
Above this value, patients were more likely to present GBS than CIDP (specificity 96.7%,
sensitivity 64.4%, positive predictive value [PPV] 96.7%, and negative predictive value [NPV]
64.4%). Among GBS subcategories, IL-8 was higher in acute inflammatory demyelinating pol-
yneuropathy (AIDP, median: 101.8 pg/mL) than in other GBS variants (median: 53.7 pg/mL).
In addition, with CSF IL-8 above 70 pg/mL, patients were more likely to present AIDP than
acute-onset CIDP (p < 0.001; specificity 100%, sensitivity 78.8%, PPV 100%, and NPV 46.2%) or
other CIDP with nonacute presentation (p < 0.0001; specificity 95.8%, sensitivity 78.8%, PPV
96.3%, and NPV 76.7%).

Conclusion
CSF IL-8 levels can help to differentiate AIDP variant of GBS fromCIDP, including acute-onset
CIDP, with high specificity and PPV. This may improve early and appropriate treatment.

Classification of Evidence
This study provides Class II evidence that CSF IL-8 levels accurately distinguish patients with
GBS from those with CIDP.
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Guillain-Barré syndrome (GBS) and chronic inflammatory de-
myelinating polyneuropathy (CIDP) are heterogeneous neu-
ropathic diseases caused by an immune-mediated inflammatory
process, with different temporal evolution.1,2 In GBS, symptoms
develop over 4 weeks before reaching a steady state,1 whereas
CIDP has continuous clinical worsening for more than 8
weeks.2,3 Although CIDP usually has progressive onset, a
study reported that 16% of patients with CIDP have acute
symptoms with a nadir within 8 weeks from the onset of disease,
followed by a chronic course. These patients were defined as
acute-onset CIDP.4

Both GBS and CIDP diagnostic strategies rely on clinical, elec-
troneuromyography (ENMG), and CSF findings, namely
albuminocytologic dissociation.1-3 Although CIDP differs from
GBS in its time course, disease duration, prognosis, and ste-
roid responsiveness, no specific biomarker exists in both blood
and CSF to distinguish these 2 diseases.5 Nevertheless, 2 cyto-
kine screening–based studies—with a limited number of
patients—have shown a trend of CSF interleukin 8 (IL-8) ele-
vation in GBS more than in CIDP.6,7 IL-8 is a proinflammatory
chemokine primarily secreted by circulatingmonocytes and local
macrophages. It plays a crucial role in the inflammatory cascade
by inducing chemotaxis gradient, migration, and oxidative burst.8

In practice, although GBS and CIDP are usually distinguish-
able in most of the cases, overlapping clinical and paraclinical
features may occur, especially when CIDP begins with acute
onset, which can mimic GBS at early stages.4 This study aims
to evaluate the potential use of CSF IL-8 as a biomarker to
help to differentiate GBS and CIDP at disease onset.

Methods
This study aims to determine whether CSF IL-8 concen-
tration can help to distinguish GBS from CIDP at the initial
stage of the disease. It provides Class II evidence that CSF
IL-8 levels accurately distinguish patients with GBS from
those with CIDP. The protocol was approved by the Geneva
University Hospitals (HUG) Medical Ethical board (au-
thorization #2019-01210), and the requirement for patient
consent was waived.

Patients
This study is based on a cohort of 75 patients diagnosed with
GBS (n = 45) or CIDP (n = 30) between 2010 and 2018 and
followed in the Neurology Clinics of the HUG. Diagnoses
were established according to Brighton9 and European
Federation of Neurological Societies/Peripheral Nerve
Society criteria3 by a physician blinded to biological results
(A.M.L.). Baseline demographic, clinical, and biological pa-
tients’ characteristics are summarized in table e-1, links.lww.
com/NXI/A505. Disease duration was defined as the time
between symptom onset and lumbar puncture. Exclusion
criteria were age <18 years, active systemic autoimmune/
tumoral diseases at the time of lumbar puncture, no ENMG,
and follow-up <1 year.

Determination of IL-8 Levels in the CSF
IL-8 was measured using commercially available multiplex
bead immunoassays (Fluorokine MAP Multiplex Human
Cytokine Panel, R&D Systems).

Figure 1 Distribution of CSF IL-8 Levels and ROC Curve

(A) Distribution of CSF IL-8 levels between pa-
tients with GBS and CIDP. Box-and-whisker plot
(median, first and third quartiles, and range) of
the distribution of CSF IL-8 levels between GBS
(n = 45) and CIDP (n = 30) patient groups.
Compared with CIDP (median: 41.0 pg/mL; IQR
17.3 [53.2–35.9]), CSF IL-8 was significantly in-
creased in GBS (median: 83.9 pg/mL; IQR 64.4
[118.9–54.5]) (p < 0.001). The CSF IL-8 levels of
all individual patients were measured using
multiplex bead immunoassays. (B) IL-8 ROC
curves. The ROC curve was calculated for opti-
mal cutoff values. The AUC was calculated at
0.856 (0.771–0.941). The optimal cutoff value of
CSF IL-8 todiscriminateGBS fromCIDPwas set at
70 pg/mL for a sensitivity of 64.4% and a speci-
ficity of 96.7%. AUC = area under the curve;
CIDP = chronic inflammatory demyelinating
polyneuropathy; GBS = Guillain-Barré syn-
drome; IL-8 = interleukin 8; ROC = receiver op-
erating characteristic. ***p < 0.001.

Glossary
CIDP = chronic inflammatory demyelinating polyneuropathy; GBS = Guillain-Barré syndrome; HUG = Geneva University
Hospitals; IL-8 = interleukin 8; IQR = interquartile range; NPV = negative predictive value; PPV = positive predictive value;
ROC = receiver operating characteristic.
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Statistical Analysis
Because of the asymmetric data distribution of CSF IL-8
levels, we applied nonparametric tests for statistical analysis.
We used the Wilcoxon-Mann-Whitney test for the distribu-
tion analysis for the head-to-head comparisons. A p value
<0.05 was considered statistically significant.We used receiver
operating characteristic (ROC) curve analysis to determine
the power (sensitivity and specificity) of CSF IL-8 as a di-
agnostic marker for GBS.

Data Availability
The corresponding author is in possession of detailed meth-
ods and results of this study, which are available on request.

Results
The median CSF IL-8 concentration was 83.9 pg/mL in
the GBS group (n = 45; interquartile range [IQR] 64.4
[118.9–54.5]) compared with 41.0 pg/mL in the CIDP group
(n = 30; IQR 17.3 [53.2–35.9]) (p value <0.001, figure 1A).
ROC curves, to determine IL-8 diagnostic accuracy for GBS,
indicated that the IL-8 area under the curve was of 0.86 (95%
CI: 0.77–0.94) (p < 0.001, figure 1B). Using the Youden index,
the optimal cutoff value was set at 70 pg/mL, beyond which IL-
8 was considered as positive. This cutoff yields a specificity of

96.7% and a sensitivity of 64.4%, with a positive predictive value
(PPV) of 96.7% and a negative predictive value (NPV) of
64.4%, for the diagnosis of GBS instead of CIDP. Additional
serum andCSF analyses are summarized in table 1. Both groups
showed similar levels of CSF white blood cells, abnormal pro-
tein levels, and albumin quotient.

We next performed a subanalysis to test the different GBS vs
CIDP subgroups (figure 2). Most of the IL-8–positive patients
with GBS were diagnosed with acute inflammatory demyelin-
ating polyneuropathy (AIDP) (n = 33; median: 101.8 pg/mL,
IQR 74.2 [146.6–72.4]). Other GBS variants, including acute
motor axonal neuropathy/acute motor and sensitive axonal
neuropathy/MFS, showed lower IL-8 levels (n = 12; median:
53.7 pg/mL, IQR 27.4 [70.5–43.1]). Above the cutoff value of 70
pg/mL, patients were more likely to present AIDP than other
GBS phenotypes (p < 0.001; specificity 75.0%, sensitivity 78.8%,
PPV 89.7%, and NPV 56.3%) or CIDP (p < 0.0001; specificity
96.7%, sensitivity 78.8%, PPV 96.3%, andNPV 80.5%). With this
cutoff value, IL-8 was positive in 78.8% of patients with AIDP
(26/33) against 3.3% (1/30) in patients with CIDP.

Among the 75 patients studied, 6 (8%) were diagnosed as
GBS at symptom onset, based on clinical presentation and
ENMG results. These patients were finally relabeled as acute-
onset CIDP because of a steadily progressive evolution over 8
weeks and further ENMG results compatible with CIDP crite-
ria.3 These patients had a lumbar puncture at symptom onset

Table 1 IL-8 Results and Other Biological Characteristics
of Patients With GBS and CIDP (n = 75)

GBS (n = 45) CIDP (n = 30)
p
Value

CSF analysis

IL-8 (pg/mL) 83.9
(118.9–54.5)

41.0
(53.2–35.9)

<0.001

WBC (/mm3) 2.0 (1.0–3.2) 1.0 (1.0–2.0) 0.106

Abnormal protein count (g/L) 34 (76%) 20 (67%) 0.564

Albumin quotient 11 (6–18) 9 (6–13) 0.174

Specific intrathecal IgG
synthesis

1

Negative (types 1, 4, and 5) 35 (78%) 29 (97%)

Type 2 1 (2%) —

Type 3 1 (2%) 1 (3%)

Not available 8 (18%) —

Serum analysisa

WBC (103/mm3) 8 (7–10) 6 (5–8) 0.011

CRP (mg/L) 4 (1–13) 2 (1–8) 0.274

Abbreviations: CIDP = chronic inflammatory demyelinating polyneuropathy;
CRP =C-reactive protein; GBS =Guillain-Barré syndrome; IL-8 = interleukin 8;
WBC = white blood cells.
Data are presented as themedian (third quartile–first quartile) or as number
(%). Statistical analyses: χ2 test, missing data excluded; Fisher exact test,
missing data excluded; Wilcoxon-Mann-Whitney test.
a At the time of lumbar puncture.

Figure 2Distribution of CSF IL-8 Levels in Patient Subgroups

Box-and-whisker plot (median, first and third quartiles, and range) of the
distribution of CSF IL-8 levels in patient subgroups. Among GBS subcate-
gories, CSF IL-8 concentration was higher in AIDP (n = 33; median: 101.8
pg/mL, IQR 74.2 [146.6–72.4]) as opposed to axonal GBS phenotypes
(AMAN and AMSAN) or MFS (n = 12; median: 53.7 pg/mL, IQR 27.4
[70.5–43.1]) (p < 0.001). Compared with acute-onset CIDP (n = 6; median:
38.9 pg/mL, IQR 25.2 [58.7–33.5]) andother CIDP (n = 24,median: 41.6 pg/mL;
IQR 15.8 [52.1–36.3]), CSF IL-8 was significantly increased in AIDP (re-
spectively p < 0.001 and p < 0.0001). AIDP = acute inflammatory de-
myelinating polyneuropathy; CIDP = chronic inflammatory demyelinating
polyneuropathy; GBS = Guillain-Barré syndrome; IQR = interquartile
range; IL-8 = interleukin 8. ***p < 0.001, ****p < 0.0001.
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with IL-8 results <70 pg/mL (n = 6; median: 38.9 pg/mL, IQR
25.2 [58.7–33.5]). Among other CIDP without acute pre-
sentation (n = 24), IL-8 was negative except for 1 patient
(70.7 pg/mL; median: 41.6 pg/mL; IQR 15.8 [52.1–36.3]).
Above the cutoff value of 70 pg/mL, patients were more likely to
present AIDP than acute-onset CIDP (p < 0.001; specificity
100%, sensitivity 78.8%, PPV 100%, and NPV 46.2%) or other
CIDP (p < 0.0001; specificity 95.8%, sensitivity 78.8%, PPV
96.3%, andNPV76.7%). Finally, IL-8 concentrations amongGBS
variants were compared with typical CIDP and atypical CIDP
(European Federation of Neurological Societies/Peripheral
Nerve Society criteria3) (figure e-1, links.lww.com/NXI/A504).

Discussion
This retrospective study shows that the CSF IL-8 concen-
tration, when measured at the time of the initial diagnostic
workup, is significantly increased in GBS when compared
with CIDP. Our results suggest that a measurement of IL-8
with a cutoff of >70 pg/mL yields a PPV of 96% to differ-
entiate patients with GBS from those with CIDP.

Among GBS subgroups, patients with AIDP had the most el-
evated IL-8 levels. AIDP andCIDP both sharing similar ENMG
parameters, their distinction can be difficult at the acute phase.
In this sense, CSF IL-8 appears to be a useful biomarker to
differentiate AIDP fromCIDP at the acute phase, with amedian
of 101.8 pg/mL in the AIDP group instead of 41.0 pg/mL in the
CIDP group. However, it is important to emphasize that no
subject had active systemic autoimmune/tumoral disease.

These findings have direct clinical implications because acute-
onset CIDP may mimic GBS at early stages. In our cohort, 6
patients (8%) were misdiagnosed at disease onset as having
GBS instead of CIDP.4 The diagnostic adjustment of acute-
onset CIDP was made based on the clinical evolution and
repeated ENMG. Of interest, all patients had retrospectively
negative CSF IL-8. Despite the low number of patients with
acute CIDP analyzed, the IL-8 difference with AIDP remains
highly significant (p < 0.001). Nevertheless, these results will
have to be confirmed with other studies before CSF IL-8 is
validated as a routine test.

Improving the initial diagnosis of GBS vs CIDP may allow to
better tailor the medical treatment and to prevent disease
progression. IVIg and plasmapheresis are indicated in both
diseases, but steroids are effective only for CIDP2 and may
worsen GBS outcome.1 In nonacute CIDP, clinical exami-
nation and evolution in time as well as ENMG are sufficient
to rule out GBS or AIDP. Thus, CSF IL-8 testing could be
performed during the acute phase of investigation to permit
a more rapid discriminatory diagnosis in combination with
the clinical and paraclinical parameters. Cytokines, such as
IL-8, can be easily measured in most university hospital
laboratories and in some private laboratories with a routine
test.
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