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Letter to the Editor

Does intravenous immunoglobulin therapy in Guillain-Barré syndrome patients interfere with
serological Zika detection?

Guillain-Barré syndrome (GBS) is a rare neurological autoimmune
disease that targets peripheral nerves [1,2]. The yearly new incidence
of the disease is ranging from one to two cases per 100,000 people.
Pathogen mimicry has been long suggested to be one of the causes for
triggering this autoimmune disease as in many cases patients had recent
bout of infectious diseases before the appearance of GBS. Incidentally
recent outbreaks of Zika virus, a member of the Flaviviridae family in
South America and other tropical countries not only lead to severe
neurological complications in adults, microcephaly in neonates but also
pre-disposed the affected population for GBS [3–6].

Therefore, we wanted to test at laboratory level whether new cases
GBS patients in France (excluding offshore territories) are associated

with Zika virus infection. We analyzed the plasma of seven fresh cases
of GBS (2015–2016) in two French centers (Limoges and Paris) for anti-
Zika IgG and IgM, using the ELISA kit from Euroimmun Medizinische
Labordiagnostika AG (Germany). Patients were aged 67.4 ± 13.9 years
(ranging from 49 to 88 years) and relevant ethical approval (84-2012-
08, CHU Limoges, France) was obtained before the collection of plasma
samples.

The relative units (RU) of anti-Zika IgG in these patients were
1.65 ± 0.67 (mean ± standard deviation, ranging from 0.8 to 2.9)
and were way below the recommended relative units of ≥22 for po-
sitive Zika virus infection (Fig. 1A). Similarly, semi-quantitative IgM
ELISA also indicated absence of Zika infection in our cohort of GBS

Fig. 1. Reactivity of plasma from intravenous im-
munoglobulin-treated Guillain-Barré syndrome pa-
tients with Zika antigens. Blood samples were col-
lected from Guillain-Barré syndrome (GBS 1–7)
patients before (Pre-IVIG) and one week post-in-
travenous immunoglobulin (IVIG) therapy (* except
GBS 1 patient from whom blood sample was col-
lected two weeks post-IVIG therapy). (A) Anti-Zika
IgG (Relative units) to NS1 nonstructural proteins in
the patients' plasma as determined by Euroimmun
ELISA kit. The horizontal lines indicate re-
commended cut-off relevant units for the serological
diagnosis of Zika virus infection. (B) Antibody titers
(Absorbance values) to domain III of Zika virus E
protein (EDIII) of the Asian lineage. The horizontal
line depicts absorbance value of negative serum.
Plasma samples were used at 1:100 dilution (100 μl/
well). Four commercial IVIG preparations (IVIG 1–4)
were tested for the presence of anti-zika IgG at doses
equivalent of IgG reached in the patients im-
mediately following IVIG therapy (25mg/ml;
2.5 mg/well).
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patients. Together our data validates lack of association of Zika infec-
tion for these fresh cases of GBS in France.

Intravenous immunoglobulin (IVIG) is the treatment of choice for GBS
[7,8]. IVIG is a therapeutic preparation of normal IgG obtained from the
pooled plasma of several thousand healthy donors and is extensively used
for the immunotherapy of autoimmune and inflammatory diseases [7–14].
Depending on the endemic nature of an infectious disease, and vaccination
and infection history of the donors, IVIG contains IgG against a large
number of pathogens including flaviviruses [15–17]. Therefore, serologic
testing in IVIG-treated patients could create not only confusion but also
false-positive serological results. In fact, false-positive viral serology tests
in IVIG treated patients have been reported for hepatitis B virus, human T-
lymphotropic virus and others [18,19]. In view of the association of Zika
viral infection with GBS, a question that is not yet addressed in the field is
whether high-dose IVIG immunotherapy (1–2 g/kg body weight) in GBS
patients interferes with serological diagnosis of Zika infection by yielding
false positive reactions due to the presence of possible cross-reactive an-
tibodies.

We addressed this hypothesis by two different approaches and by
using two distinct types of ELISA. First, using Euroimmun ELISA kits that
detect antibodies to NS1 nonstructural proteins, we performed ELISA on
plasma samples of IVIG-treated GBS patients. Plasma were collected either
one week (six patients) or two weeks (one patient) post-IVIG therapy. We
found that the relative units of anti-Zika IgG in the post-IVIG samples were
relatively higher than pre-IVIG plasma samples (3.52 ± 1.06, ranging
from 2.46 to 5.24), but remained far below the recommended positive
values (Fig. 1A). Thus, our data suggested that some IgG antibodies in IVIG
might show reactivity to NS1 protein. But possibly due to the low titers of
these antibodies and/or low affinity, they might not provide false positive
reactivity to Zika. We further confirmed this by using four different
commercially available IVIG preparations of European or USA origin (lots
before 2014) wherein IVIG at 25mg/ml concentration (equivalent to IgG
level reached in the plasma of patients immediately following IVIG infu-
sion) showed relative units of anti-Zika IgG 5.08 ± 0.45 (ranging from
4.71 to 5.73) (Fig. 1A).

Next, we performed in-house ELISA using a recombinant antigen of
domain III of Zika virus E protein (EDIII) of the Asian lineage expressed
in eukaryotic system. Again, pre-IVIG plasma samples of GBS patients
did not show positive reactivity. However, post-IVIG plasma samples as
well as IVIG showed marginally higher reactivity to EDIII antigen than
negative plasma control samples used in the assay (Fig. 1B).

Together, our data indicate that IVIG therapy in GBS patients does
not interfere with accurate serological detection of Zika. As these IVIG
lots were prepared before the outbreaks of Zika, assays need to be re-
peated with the perspective lots of IVIG.
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