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Abstract

Background: West Nile virus (WNV) causes to humans a variety of symptoms, from asymptomatic infection to severe
neuroinvasive disease. In a previous study, it was shown that WNV IgM antibodies persisted in three of 26 (12%) patients,
nine months after onset of the symptoms. The aim of the present study was to test 10 of these patients, three years post-
infection for probable persistence of [gM antibodies and to investigate their IgG antibody patterns.

Material and Methods: In summer 2013 serum samples were collected from 10 persons who were infected with WNV
in 2010; 6 of them had a neuroinvasive disease. The three persons with detectable WNV IgM antibodies, nine months
after onset of the symptoms, were included in the study. All samples were tested by ELISA in parallel with their stored
paired samples taken in 2011. The positive results were confirmed by neutralization test.

Results: WNV IgM antibodies were still detectable in the three persons, while high levels of WNV IgG and neutralizing
antibodies were present in nine of the 10 persons, regardless the involvement of the nervous system.

Conclusions: WNV IgM antibodies persist for more than three years in 12% of patients with WNV infection, while WNV
IgG antibodies persist and even increase their levels, regardless the involvement of the nervous system, suggesting that

the immune response in the symptomatic WNV infections is strong and long-lasting. Hippokratia 2015, 19 (1): 34-36.
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Introduction

West Nile virus (WNV) is a mosquito-borne flavivirus
causing to humans a subclinical or mild infection (West
Nile fever, WNF), while in less than 1% of infections the
disease presents with a neuroinvasive form [West Nile
neuroinvasive disease (WNND)] with an approximate
10% fatality'. Most of the WNV circulating strains cluster
into lineage 1 and lineage 2. Previous studies in areas
where WNV lineage 1 is endemic, showed that in patients
with WNV infection and in viremic blood donors, WNV
IgM antibodies may persist for one year, and in some
cases for up to 500 days*>. A recent study in Houston,
showed that 42%, 34%, and 23% of the study participants
had anti-WNYV IgM antibodies approximately 1, 6, and 8
years post-infection respectively, while almost one-half of
the participants (46%) had undetectable anti-WNV IgG
antibodies by 8 years post-infection®.

Greece experienced large outbreaks of WNV infec-
tions for four consecutive years (2010-2013) with the re-
sponsible strain (Nea Santa-Greece-2010) belonging to
WNV lineage 2; since 2010, 427 WNND cases and 65

deaths have been reported’®. A previous study among
Greek patients with WNV infection (21WNND -8 WNF),
aged 23-80 years (median 64 years), showed that the ap-
proximate time at which the WNV IgM index became
negative was 164 days after the symptoms’ onset, while
persistence of IgM antibodies was seen in 12% (3/26) of
the patients at 181-270 days of follow-up®. All patients
had been hospitalized during 2010 in Giannitsa General
Hospital in Pella prefecture, the one with the highest in-
cidence of the disease in 2010 (28.26 per 100,000 popu-
lation).

The aim of the present study was to test 10 persons
with WNV infection who participated in the previous
study (including the three persons with persisting WNV
IgM antibodies) for probable persistence of IgM antibod-
ies 3 years post-infection and to investigate their IgG an-
tibody patterns.

Materials and Methods
Serum samples were collected in summer 2013 from



HIPPOKRATIA 2015, 19, 1 35

10 persons aged 50-86 years (median 66 years) who were
infected with WNV in 2010. Six of them had a neuroinva-
sive form of the disease. An informed consent was ob-
tained from all participants. During a previous follow-up
study, it was found that three of these persons had de-
tectable WNV IgM antibodies 180-270 days after onset of
the illness, while the rest were WNV IgM-negative’. All
persons recovered completely from the infection, and only
one patient (case 4) is under treatment for depression.

All 10 samples were tested in parallel with their stored
paired samples taken in 2011.

Commercial ELISA was used for the detection of
WNV IgM and IgG antibodies

(WNV IgM capture DxSelect and WNV IgG DxSe-
lect, Focus Diagnostics Inc, Cypress, California). The sub-
traction method was followed for the detection of the IgM
antibodies. According the manufacturers, an index >1.1
for IgM and >1.5 for IgG is defined as positive result. [gG
avidity was measured in all 20 samples using the same
ELISA kit and 6 M urea; avidity >50% was defined as
high avidity, and this is suggestive of a past WNV infec-
tion'’, The samples taken in 2013 were further tested in a
biosafety level 3 laboratory by plaque reduction neutral-
ization test (PRNT90), with cutoff 1:10 for positive re-
sults!!,

Results

Although in low levels, WNV IgM antibodies were
still detectable in the three persons who were I[gM-positive
180-270 days after onset of the illness in the previous
study, suggesting that the same percentage (12%) of the
patients continue to carry WNV IgM antibodies 3 years
after the initial infection (Table 1).

WNYV IgM antibodies were not detected in any of the
seven persons. This finding, together with the decreased
levels (close to the borderline) of the IgM antibodies in
the 3 IgM- positive persons, and the high avidity test can
exclude a probable re-infection during the three-year pe-
riod.

Concerning the WNV IgG antibodies, high titers were
detected in 9 of the 10 persons, confirmed by PRNT90;
briefly, the level of IgG antibodies was increased in six

(60%) persons, decreased in two (20%), and was stable in
one (10%) (Table 1). As expected, the IgG avidity was high
(67-100%) in all 9 persons (suggesting an old infection).

It is of interest that both patients 4 and 5 were female,
at the same age, with similar form of the disease in 2010
(WNND) and similar IgM and IgG patterns one year post-
infection, but at the three-year follow-up the IgG antibod-
ies were not detectable in patient 4, while they were at
high levels in patient 5.

Discussion

The present study showed that WNV IgM antibodies
persist (although at low levels) at 12% of the patients,
three years after the symptomatic WNV infection, regard-
less the form of the disease. This is the first study on WNV
antibody patterns over a three years' time, in an area where
only WNV lineage 2 has been detected. Persistence of
WNV IgM antibodies up to 8 years after infection has
been reported recently in US where WNV lineage 1 is en-
demic®. This finding has to be taken into consideration
when evaluating a low-level WNV IgM result in suspected
WNV cases. Testing of a second sample would be helpful
(check whether the IgM and IgG levels are stable or in-
creasing), together with IgG avidity test to exclude past
infection.

Concerning the WNV IgG antibodies, their levels re-
mained high, and even increased, with rare exception of
disappearance. A study performed among asymptomatic
blood donors in northeastern Italy showed a reversion to
IgG seronegative status within a short time frame; WNV
IgG antibodies were undetectable (41%) or their levels
were decreased (33%), while they increased only in a
small percentage (10%), while they remained stable in
16%!2, suggesting that there is a different pattern between
symptomatic and asymptomatic persons who had been in-
fected with WNV.

The long-term persistence of WNV IgG, and sometimes
even of the [gM antibodies in symptomatic patients, could
be explained by a strong initial stimulation of the immune
system which results in long-term antibody memory"3.

This persistence has been explained by antigen-depen
dent and -independent mechanisms'“.

Table 1. Demographic data and West Nile virus (WNV) antibody and IgG avidity patterns in 10 persons tested 3 years post-
WNYV infection. An index >1.1 and >1.5 is defined as positive for the IgM and IgG ELISAs, respectively.

Case Sex Age Disease IgM IgG - avidity % 1gG - avidity % PRNT,,
in 2010 (2013) (2010) (2013) 2013
1 F 66 WNND 1.32 4.9-68.9 6.3-79.2 positive
2 M 73 WNND 1.8 7.5-77.2 7.4-87.9 positive
3 F 56 WNF 1.2 7.3-85 6.4 -81 positive
4 F 73 WNND negative 3.1-70 0.7 -ND negative
5 F 73 WNND negative 6.4-61 4.9-67 positive
6 F 50 WNF negative 4.6 - 69.1 4.5-70.4 positive
7 F 56 WNF negative 7.7 - 88.3 7.7-88.9 positive
8 F 45 WNF negative 4.2 -100 5.5-100 positive
9 F 86 WNND negative 6.4-85.6 73-974 positive
10 M 83 WNND negative 6.5-100 6.4-100 positive

WNND: West Nile neuroinvasive disease, WNF: West Nile fever, PRNT,: plaque reduction neutralization test 90%, F: female,

M: male, ND: not done.
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It has been shown that antibodies contribute to the patho-
genesis of many chronic inflammatory diseases in a cohort
of participants previously infected with WNV, mainly those
who had WNND'>!6, while WNV RNA has been detected
in patients' urine'”. WNV RNA detection has been used for
the laboratory diagnosis of acute WNV infection'®. A recent
study showed that inflamed kidneys mainly accommodate
IgG-secreting plasma cells, unlike bone marrow and spleen,
which show a predominance of IgM-secreting plasma
cells”. There is also a contention that WNV can lead to au-
toimmune disease, since WNV cases sometimes present
with various neuromuscular diseases that presumably in-
volve autoimmune mechanisms (e.g. Guillain—Barré syn-
drome, or other demyelinating neuropathies)®.

WNYV seems to induce a significant humoral response
that is stable over time. Despite the development of effi-
cient vaccines for horses, there is no vaccine available for
humans at present. Several vaccines have been tested in
preclinical studies and to date there have been eight clin-
ical trials, with promising results in terms of safety and
induction of antiviral immunity?!. Further studies are
needed to investigate the factors playing a role in differ-
ences in WNV antibody patterns among patients, and to
elucidate whether the antibody persistence in symptomatic
infections is related with progression to chronic or autoim-
mune disease. Understanding the humoral immune re-
sponse to the virus will be the basis for the development
of effective vaccines for humans.
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