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ABSTRACT

Chikungunya virus (CHIKV) infection is caused
by an arbovirus prevalent in various parts of the
world. The virus can induce autoantibodies and
rheumatic diseases, such as rheumatoid arthritis
and spondylarthritis. However, until now, no

case of Sjögren syndrome (SS) was described
associated with CHIKV. In this article, we
describe a 49-year-old female with polyarthral-
gia and a temporary rash on her trunk and arms.
Her physical examination showed polyarthritis
of her ankles and wrists. Serologies for CHIKV
were interpreted as positive with IgM 6.5 (nor-
mal range\0.8) and negative for IgG. Antinu-
clear antibodies were positive at a titer of 1:640
as well as anti-Ro/SS-A. The diagnosis of suba-
cute CHIKV infection was determined. The
Schirmer test, Rose Bengal, and salivary
scintigraphy were positive and the diagnosis of
SS was confirmed. She was treated with
hydroxychloroquine, methotrexate, and a sin-
gle dose of betamethasone depot. This is the
first report on CHIKV associated with SS.
Sequence analysis of the CHIKV proteome ver-
sus SS autoantigens showed an extensive pep-
tide sharing between the virus and numerous SS
autoantigens, thus supporting the hypothesis
that autoimmune cross-reactivity might cau-
sally link CHIKV to SS.
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Key Summary Points

CHIKV infection is an arbovirus that may
induce autoantibodies and rheumatic
diseases.

Herein, the authors describe a clinical case
of a 49-year-old woman who had CHIKV
and developed SS almost simultaneously.

Presence of positive antinuclear and anti-
Ro/SS-A antibodies support the diagnosis
of SS.

Moreover, molecular analyses
highlighting sharing of minimal immune
determinants between the virus and the SS
autoantigens might suggest a specific link
between the infection and the
autoimmune disease. Such a hypothesis
appears to be supported by the fact that
only a few of the peptides shared between
CHIKV and SS are also present in
pathogens that have been associated with
SS such as EBV and hCMV.

It would be reasonable to interrogate
patients with recent SS about travel and
infections and vice versa, considering
autoimmune conditions in patients
infected with CHIKV.

DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features
for this article go to https://doi.org/10.6084/
m9.figshare.13582220.

INTRODUCTION

The Chikungunya virus (CHIKV), a member of
the Togaviridae family, Alphavirus genus, was
first isolated from humans in 1952, in Tanzania.
Brazil had a large outbreak of CHIKV infection

between September 2014 and 2017 [1]. Nowa-
days, Brazil is facing a new outbreak of CHIKV
infection. In 25.5–40.2% of the patients who
underwent CHIKV infection, a chronic joint
condition may evolve [2].

Previous reports have described the presence
of rheumatological conditions triggered by
CHIKV infection, such as rheumatoid arthritis,
spondyloarthritis, and psoriasis [3–6]. In a sim-
ilar manner, patients who had previous
rheumatological conditions may experience
worsening of the symptoms of the disease after
CHIKV infection [6]. In a large series of 202
CHIKV patients, there is a description of two
(2.6%) cases of SS associated with this viral
infection [7].

Herein, we describe a patient that had a
confirmed diagnosis of CHIKV and has devel-
oped a simultaneous SS. In addition, an analysis
for a molecular mimicry between CHIKV and SS
autoantigens was performed and we present the
results. The CAse REport Statement and
Checklist (CARE) from Enhancing the QUAlity
and Transparency Of health Research (EQUA-
TOR) Reporting guidelines was followed to
describe the present case. The patient consented
to participating in this study and also to publish
her case. The authors declare that the World
Medical Association Declaration of Helsinki
were followed.

CASE REPORT

A 49-year-old Caucasian female was previously
diagnosed with systemic hypertension,
hypothyroidism, and lactose intolerance. She
had no previous musculoskeletal complaints.
She noted transient skin lesions (rash) on her
trunk and arms. Her physical examination was
remarkable for polyarthritis of her ankles
(Fig. 1) and wrists. Laboratory tests demon-
strated a hemoglobin of 14.5 g/dl, white blood
cells of 11,990 cells/ml, without atypical lym-
phocytes, platelets 267,000/ml, erythrocyte
sedimentation rate of 54 mm/1st hour, C-reac-
tive protein of 0.7 mg/l [normal range
(nr)\ 1 mg/l], AST 17 U/L (nr\ 35 U/l), ALT
24 U/ml (nr\35 U/l), creatine kinase 33 U/ml
uIU/ml (nr\35 U/l), thyrotrophic stimulating
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hormone 0.77 uIU/ml (nr 0.38–5.33 uIU/ml),
and negative anti-thyroglobulin and anti-per-
oxidase antibodies. Serologies for CHIKV were
positive with IgM 6.5 (normal range\0.8) and
negative for IgG. No antibodies to Zika, dengue,
hepatitis A, B, and C, herpes simplex 1 and 2,
HIV, HTLV I and II, toxoplasmosis, mononu-
cleosis, syphilis were detected. Interestingly,
antinuclear antibodies (ANA) were positive in a
titer of 1:640 as well as anti-Ro/SS-A. The diag-
nosis of a subacute CHIKV infection was deter-
mined and a single dose of betamethasone
depot was administered. No other antibodies
were found including anti-dsDNA, anti-Sm,
anti-U1RNP, anti-La, anti-CCP, rheumatoid
factor, anti-Jo-1, anti-Scl70, lupus anticoagu-
lant, IgG and IgM anti-anticardiolipin, IgG and

IgM anti-beta-2-glycoprotein I, anti-neutrophil
cytoplasm antibodies (ANCA); IgG and IgA anti-
endomysium, anti-gliadin and anti-tissue
transglutaminase; antiglutamate decarboxylase,
anti-insulin, anti-parietal cell, anti-liver/kidney
microsomal (LKM1), and anti-mitochondrial.
Serum electrophoresis was interpreted as nor-
mal, without hypergammaglobulinemia and
the total complement levels were normal
(CH100—139 mg/dl). She denied xerostomia,
xerophthalmia, parotiditis, and dry skin nor
personal and family history for autoimmune
diseases. ANA and anti-Ro antibodies were
redone and confirmed the previous results.
Schirmer test demonstrated 5 mm in left eye
and 18 mm in right eye. Rose Bengal test
showed a positive score of 1 in her right eye and

Fig. 1 Arthritis of the ankles and dorsal feet region bilaterally
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2–3 in her left one. A salivary scintigraphy
revealed a moderate reduction of function of
the left and normal result at the right gland,
and the unstimulated salivary flow rate
was\ 0.1 ml per minute. The diagnosis of SS
was determined based on the objective tests for
sicca syndrome involving one eye (positive
Schirmer test) (1 point), mouth (altered salivary
flow rate) (1 point), and positive anti-Ro/SS-A (3
points) with a total of 5 points, fulfilling the
classification criteria for this disease [8]. The
patient refused a minor salivary gland biopsy.
Hydroxychloroquine 400 mg/day was pre-
scribed. Her ankle arthritis persisted and
methotrexate 15 mg/week plus folic acid 5 mg/
week were initiated and improvement was
noted. She has a follow-up of 9 months and an
arthritis remission was seen.

Moreover, searching for a molecular mecha-
nism that might causally relate the concomi-
tant emergence of CHIKV and SS, molecular
mimicry between CHIKV and SS autoantigens
was investigated. Specifically, SS autoantigens
were obtained from UniProt database (https://
www.uniprot.org/) using ‘‘Sjögren’’ as keyword.
Only reviewed entries were analyzed. Then, the
SS autoantigen primary sequences were dis-
sected into pentapeptides overlapped by four
amino acid residues. Each pentapeptide was
analyzed for occurrences in the proteome of
CHIKV, strain NCBITaxId371094, by using Pir
Peptide Match program (https://research.
bioinformatics.udel.edu/peptidematch/index.
jsp) [16]. The specificity of the peptide overlaps
between CHIKV and the human SS autoanti-
gens was also analyzed. That is, infectious
pathogens that have been associated with SS—
namely: Coxsackievirus B4 (CVB4), Epstein–-
Barr virus (EBV), Hepatitis B virus (HBV), and
Human cytomegalovirus (hCMV) [18]—were
investigated for the presence of peptides shared
between CHIKV and SS autoantigens.

Table 1 shows a significant peptide sharing
between CHIKV and SS autoantigens [9–17] that
lends support to the hypothesis that a CHIKV-
induced autoimmune cross-reactivity might
lead to the development of SS. In addition,
Table 1 shows that the CHIKV versus SS
autoantigens appears to be highly CHIKV-
specific since only a few peptides shared

between CHIKV and SS are also present in other
infectious pathogens that have been associated
with SS [18].

DISCUSSION

This article is a report of a patient with CHIKV
infection, who had a simultaneous diagnosis of
SS associated with CHIKV infection, and we
performed a molecular mimicry analysis
between SSs autoantigens and CHIKV.

CHIKV infection has three phases: an acute
one within the first 2 weeks, characterized by
fever, headache, myalgia, conjunctivitis,
arthralgia, and exanthematous rash; a subacute
phase (from 15 days to 3 months), and a
chronic phase (more than 3 months) charac-
terized by arthritis. In these two last phases,
fever is not present and musculoskeletal mani-
festations are the prominent complex. In fact, a
recent meta-analysis showed a frequency of
chronic CHIKV that spans from 25.5% to 40.2%
in the studied cases [2].

Risk factors for switching of an acute CHIKV
to a chronic phase are older age, female gender,
prominent arthritis at the acute phase, previous
joint lesions, and previous comorbidities, like
obesity and diabetes [2]. Our patient was a
female and had previous comorbidities (sys-
temic hypertension and hypothyroidism but
persistent negative anti-thyroid antibodies),
without any autoimmune disease. Therefore,
she was at risk that her disease would evolve to a
chronic phase and have manifestations of
CHIKV infection.

Autoimmune disease pathogenesis is linked
to genetic predisposition associated with envi-
ronmental factors, hormone misbalance, low
vitamin D level, smoking, and several other
factors, including infections [19]. These inter-
actions have been referred to as the ‘‘mosaic of
autoimmunity’’ [19]. Furthermore, numerous
epidemiological and clinical studies have linked
infections to SS, especially EBV, but also retro-
viruses, HCMV, hepatitis B virus, hepatitis C
virus, Coxsackie virus, and human T-lym-
photropic virus type 1, to the pathogenesis of SS
[18].
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Previous studies have demonstrated IgG
antibodies against EBV in SS sera patients (OR 4;
95% CI 1.82–8.83, p = 0.001). Anti-Ro/SSA and
anti La/SSB antibodies were associated with IgG
anti-EBV antibodies [18]. Furthermore, the

viruses may play a role as superantigens in
mediating interactions with T-cells and B-cells
leading to autoimmunity in a genetically sus-
ceptible person [19]. As reported in Table 1, the
molecular mimicry between the virus and

Table 1 Massive and specific peptide sharing between CHIKV and SS autoantigens: only a few peptides shared between
CHIKV and SS are also present in other SS-related viruses

Virusa SS autoantigenb

CHIKV (371,094)c CVB4
(103,906)

EBV
(82,830)

HBV
(490,133)

hCMV
(10,360)

EKEPE, PRRRR PRRRR GOG8B. Golgin subfamily

A member 8B [8]

LQALI, ELAAA, VALER, LKIRP VALER GOGA1. Golgin subfamily

A member 1 [9]

ELEKA, ASAKL, QLAQL, EIESL,

KEAEE, HTDVS, ESLSSEL, LEDRL

QLAQL GOGA4. Golgin subfamily

A member 4 [9]

QEDVQ, KLRVL, SQLQI, VKQLQ,

EIESL, LQQKS, PKLDE, KKLQE,

VTKLK, RLTKS

GOGB1. Golgin subfamily

B member 1 [9]

VVTWN, KPLVS, RIEDF INP5K. Inositol

polyphosphate

5-phosphatase K [10]

GLVVA, FILLS KLH12. Kelch-like protein

12 [11]

PGSGK, FGDFN LA. Lupus La protein [12]

TITGT, TEGLE, TPGAT, PGATV,

SFSTA, LDIGS, TGILA, ATRAG,

LSTGV, TTTSL, TLPSA, DTGPG,

VTGTA,

TEGLE PGATV,

VTGTA

MUC19. Mucin-19 precursor

[13]

ILATE, QKLLV, EAELT, KEDKA,

PKVQV

SIL1. Nucleotide exchange

factor SIL1 precursor [14]

DADSA, QAPSG, TWGNN QAPSG TNR6A. Trinucleotide

repeat-containing gene 6A

protein or GW182

autoantigen [15]

Peptide sharing was analyzed as described in text [16]
a Virus NCBITaxId in parentheses
b Further details on SS autoantigens in References
c The heptapeptide ESLSSEL corresponds to three overlapping pentapeptides and is given bold
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numerous SS autoantigens might possibly be
the pathological mechanism linking CHIKV
infection and SS, and indeed the peptide com-
monality between the virus and the SS-related
autoantigens is remarkable, by amounting to 53
pentapeptides.

Based on these facts, it would be reasonable
to interrogate patients with recent SS about
travel and infections as part of their assessment
and vice versa, considering non-rheumatoid
arthritis autoimmune conditions in patients
infected with CHIKV.

The patient had a discordance between
xerophthalmia and ocular tests. She denied any
ocular symptoms, but had positive ocular tests
for dry eyes. This fact is observed in some SS
cases, it is not uncommon. One possible expla-
nation is that her SS is in a very early stage of
the disease (less than 2 months). Probably, with
the follow-up of the patient, she may develop
xerophthalmia symptoms.

CONCLUSIONS

In conclusion, this is a description of a patient
with CHIKV infection, associated with an
almost simultaneously emergence of SS. In
addition, molecular mimicry analyses high-
lighting sharing of minimal immune determi-
nants between the virus and the SS
autoantigens might suggest a direct link
between the CHIKV and SS.
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