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EDITORIAL

Lessons Leamed From Chikungunya in the Americas

Jonathan J. Miner and Deborah J. Lenschow

In 213, chikungunya virus arrived in the Western
ITemisphere, spreading like wildfire across the islands of
the Caribbean, Mexico, Central America, and South
America, resulting in ~3 million infections (1). Similar to
historical outhraalks in the Eastern Temisphers, chikun-
gunya virus spread quickly in a population without pre-
existing immunity. The chikungunya virus outhreak also
created new challenges for cheurnatologists, who weee sud-
denly encountaring a diease entity with which there was
littke familiarity. Included among these challenges was
identifyire the factors that predispose patients to the devel-
opment of chronic arthritis, understanding the pathogene-
sig drving persistent arthritis, and determining treatments
that would be efiacious and safe in patients with chilun-
gunya arthritis, In this ssee of Artheis & Rhewmaioloey,
two new studies and a review address sorme new discovenes
from the chikungunya virs epidemic in the Amencas
and discuss lessons leamed from prioe owtbeeaks of
chikungunya arthritis in the Eastern Tamisphece (2-4).

Upon infection with chikunginya virus, ~909% of
patients develop acute symptoms, which can include
fever, inflammatory arthritis with moming stiffness, and
severe pain throughout the first week after infedion (5).
Some patients also develop a rash and comjunctivitis
during the acute phase of the illness. Severe cises can
even cause viral encephalits and oocasionally death in feo-
natas (6). Also of concern, especially to the rheumatologst,
i5 the fact that mamy patients infected with chikureurya
virts develop arthrale @s and artheitis, which can pecsist for
up to 3 years (7). The mechanisms undecdyng persstent
chikungunya artheitis remain a mystery and are an area of
active stientiflic investgation.
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Alphaviruses are enveloped, smgle-stranded posi-
tive sense RINA viruses belonging to the Togmiridar family
(5). Alphavirses can be divided into New World alpha-
vruses that typically cause encephaliis (eg., Westemn
equme encephaltis virus) and Old Word alphaviruses
that cause viral arthritis (e.g, chkunginya vrus and Ross
River virus). Like some other arthritopenic alphavirises,
chikungunya virus i spread by Aedes mosquitos, and m
particutar A oegypr, which 5 found primarily n tropical
and abtropical climates,

Mumerous epide miologe siudies were published in
the wake of the 2006 chikingunya virus epidemic on
Réunicn Island, where approximately one-thied of the
iwland’s population was infacted (6,6-11) Those shdies
defmed the frequency of acute and cheonic marfestations
of disease in the Easterm Hemisphere, Towever, less was
known about epidemiologe outoomes of the chikungunya
virus oubreak in the Americas. Tn one of their sudies
published in this ssue of Arthans & Rhewmatoloey, Chang
et al (2) sat out o determing the frequency of cheonic
jeant pain after chikungunya virus infection in a Colomlian
cohort, The authors encolled 485 serologically confirmed
cases and clinically reevaluated the patients 20 months
after infaction. As noted m our study of a small cohort of
chikungunya virus-mfected Amercn travelers to Tlaiti
(12), the most commonly affected joints in the patients
itduded the small jints of the distal extremities. At the
A-month folow-up the authors foumd that arthealpiss
weare persistent in ~25% of the patients. They also idenbi-
fied some mteresting oorrelates of persistent joint pain,
induding coleps praduate status, headache at onset of
infection, and >4 weeks of initial pam, among others,

There are several major ooplications of this study
by Chang et al {2). First, the presence of persistent joint
inflammation strongly suppests that the chibungimya virus
strain that spread to the Americas caused a chronic
arthritis disease phenotype similar to what was described
in prioe outbreals in the Eastern Tlemisphers. The
authors also raised important limitations of the study.
For example, Mayaro virus is an arthrtogenic Old Wodld
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alphaviris that & found i the Amasn and causes inflam-
matery arthrits with moming stiffoess, similac to chikun-
gunya arthritg, Anti-Mayare virus and anti-chikungunya
virus antibodies may cross-react (13), therely confound-
ing diagnostic testing. Thus, although Mavaro virus was
not known to be spreading in this region of Colomlia at
the time of the study, the presence of confounding
Mayaro virus infections could not e completely excludead.
Another mtnpguing question, which wis not addressed in
this epidemicloge study, is why chibungunya virus tends
o preferentially infect dital joints. MNotably, a recent
study Iy Prow et al showed that mice infectad with
clikungunya virus have more severe dsease, more robust
viral replication, and mpared antivical type T nterfzoon
{IFM) response when the mice are housed at lower tem-
peratures (14). Since dital points are slighily coclar than
proxinal it temperature-<kpendent antiviml immomity
oould be a possible explination of why chilunounya virus
preferentmlly affects soall jomts n the digtal extremiies (3).

Mechanisms of persistent chikunpgunya arthritis
are not well understood, although it i known that there
are some intriguing similarities in the immunologic phe-
notypes of peripharal Wood mononwclear cells from
patignts with theumatoid artheitis and thoess with chikun-
gunya artheitis (12). Several hypothesss have been poo-
posed, including the pesistence of a low level of
replicating vicus in the joints, the induction of autoi mmu-
nity, and the persistence of viral RNA in the synoviam
that can act as a pathogen-assodated molecular pattern
{FAMP) to activate pattern-recognition receptors and
trigeer chronic inflammation. In a second study by Chang
et al (3), the authors leoked for evidence of viral persis-
tence in patient synovial fluid 22 months after infection.
The results were negative; the authors were unable to
culture replicating virus from the synovial fluid and
found no evidence of chikungunya viral RNA or proteins
in the synovial Ouid by several different techniques,
including quantitative reverss transcriptase—polytnerases
chain reaction and rmass spectrometry.

A majpr implication of that study by Chang et al
{3) was that persstent chikingunya arthrits may result
from induction of autsimmunity rather than low-level viral
persistence. Sirmdar o poor studies (5,12), the authoes
found no association betwesn the presence of ant—oyclic
citrullinated peptide autoantibodies or theumatoid factor
antibodies and pecsistent disease. Tlowssver, ong prioe
study had identified chikunguma virus RNA and protein
in pertascular synovial macrophages in a patient 18
months after infection (15). Viral antien also perstted in
macrophages of nonhuman primates several months after
infection { 16). Thus, although chikungunya virus BNA was
not detected in synovial Auid from patients, the persistence
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of viral BMNA andfor viral antigen in affected points cannot
be excluded without synovial biopsies. Indsed, the absence
of viral antigen in synovial fluid doss not excluds the possi-
ility that viral RINA in synovial macophages or other a1l
types within the joint may be contributing to chronic dis-
ease. As a hypothetical example, defactive viral penomes,
which may have the cpacity to replicate and produce
PAMPS without penerating vical antigen, may be able to
activate the type T IFN response locally and cause chronic
jant pain, Chang et al did not evaluate IFN-stonulated
genes, which would be expectad to be up-regulated in the
presence of PAMPs. Finally, it s npoctant to undecsoore
that viral RMA testing, a5 with any testing, has a lmi of
datection, making very low levels of PAMP difficult to
detect

Mevertheless, the negative findings in this second
study by Chang et al (3) are consistent with the authors'
hypothesis that persistent immunologic activation, rather
than persistent vrus, may explain the persistence of
chronic joint pain in patients with chikungunya arthritis,
The absence of infectious virus is likely to minimize the
risk associated with nmunomodulatory therapes (eg.,
abatacept, tofacitinib, and fngolrnod), which remain to
be tested in humans but have shown some efficacy in
mise models of chikungunya artheitis (1217,

Despite promising therapeutic studies in mouss
midels of chikungunya virus pathogenesis, it 5 impor-
tant to undersoore that the efficacy and risks of immu-
nosuppressive therapies during the acute phase of
infection remain unknown. Since some patients have
died of encephalitis during chikungunya virus outhreals
(1), and immunosuppression might confer added risk
of severs infaction, the use of immunosuppressive thee-
apies for chikungunya artheitis should be considered
with caution. This point is alse undersoored in the thicd
article on chikungunya achritis, by Zaid et al (4),
published in this isue of Adhritly & Rhewmatolbgy. The
authors review the clinical manifestations and epidami-
ology of chikungunya arthritis as well as the current
body of evidence for therapies for chikungunya arthritis
(4). Whereas nonsteroidal antimflammatory drugs have
shown some efficacy in treating pain associated with
acute and chronic chikungunya artheitis, the authors
correctly emphasize the fact that efficacy of disease-
mdifying anticheurnatic drug (DMARD) therapigs in
chikungunya arthritis has not bean clearly established.
Small studies have suppested that there may be a role
for certain DMARDS in the treatment of chronic
chikungunya arthritis (18); however, carefully Windad,
randomized omtroled trols are necessary to draw
firm condisions about therapeutic interventions. Since
chromic joint pain ewenfally resolwes spontaneously,
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therapeutic interventions should be stopped perodically
b assess for resolution of symptoms.

FPatients infected with chikungunya vrus develop
long-bved rnmunity. Therefore, many of the people affected
by the recent chikungia vicus epidamic in the Americs
have developad protectbe immunity against chikungunya
virus. Mesetheless, other chikungura virus steains that are
spread by Aeces albopicras might stil have the potental to
calge outhreaks in previousk umaffected parts of the oonb-
nental TS For exarmple, a very large owlbeeak on Réunion
Istard in the Tndian Ocean in 2006 was asocnted with a
mutation in the chikungumya virus genome, which led to
enhanced replication and tramsmission in.4 albopicie mos-
quitts (19), a species that s found in more temperate ch-
mates, nicluding pans of Europe and the omtmental TT5.
Unierdandmg the ehtonship between vical genetics and
the capadty of clokungunya vicrus o speead in spectic mos-
QUitD vectons 5 mmportant, since ths has implications for the
potential of speabe chikimpgunya virus strains to spread to
particular geographic ecations. Indeed, the distribation of
these spedfic mosquito vectors correlates with  prioe
chikungunya virus epidemics and has also predicted future
outbreaks. The particular strain of chikunpunya virus that
spread to the Americas in 2013 hcked the A albopicfs—
adapted mutation, which may have limited the spread of
chikunginya virus to regons where o aenpdd moosgLitoes
are prevalent, induding the slands of the Caribbean, the
U5 Gulf Coast, Mexico, Central America, and South
America

This implies that potential remaing for other
chikungunya virus straing to eventually spread in the
continental TS in a population without presxistng
immunity agamst arthritpgenic alphadruses. Furthermore,
chikungurmea virs—related alplosiruses, indoudmg BMayaoo
vrus, which 5 endemic m South Amedca, also have the
potential o emerge and cage outhreaks A cormbined
effort of basc, translational, and dimcal research will pre-
pare fubire penerations for new epidemics, whether it be a
re-emergence of chikunounya virws, o the emergencs of
other athdtogenic alphainises.

AUTHOR CONTRIELUTIONS

D Miner drafled the imtial version of the artcle. s
Miner and Lemchow mevied the editoria] eritically for imporiand
mielbeehs] comtent and apgroved the Tim] verdon 1o be published

RETERENCES

L Yaciavo 5 Suaples 1E, Milkd %, Citrelus L, HamooePando B Ep-
demiolaey of Chikmguva in the Americas. 1 Inleci D 2004
214 Suppl 5:5341-45

2 Chang AY, Endnales L, Porrad A, Pacheon N, Red 5B Manim
EA, el &l Froquency o chmoanie jomt pain lollowing ehikumgmya

Numero de Inscri¢do: 00

47

virug mfection a Colmibian cohort ftudy. Arthoiis Blhe wmaiol
20085 TH-54.

3 Chang AY, Martin EA, Fnanales L, Heid SF Aciiia M, Endmelks
C, el al Chikumunya anlrils mechanims m the Amencsdd a
cmpg-sediomal amlwi of clilunguma ahnlis patenls twenb-iwo
manlle alier mlection demmstraing no detectble viral pesigene
ol Tuid, Anleis BRlewnaia 018058593

4 Faid A, Gérardn B, Tavdor A Moslalnd HL Mahy [, Mahalingom
5 Chilunguma arthritie foplications of acue and clrome mlam-
matin meclanmn: o dsese managemenl [review]. Arnlrili
Eheumatol 201 870(k254-95.

5 Burl Fl, Chen W, Mmer 11, Lenschow DI, Ments A, Shaenler E,
el al Chikum uiva virus an wadaie on e bhiokoepy and mmithogenes iz
ol This eme rping pathogen. Lancet Infect Dis 21171 Telif-17.

G Crerandm P, Samper 2§, Baio ful D, Bowmalnd B, Binbner M, Adsgan-
dri L, et al Meumsrgmitive ouloome of ol kinen exposed Lo pe rinatal
mather-ioechild Chikwguma vires infection: the CHIMERE coluri
stucyom Eewon Bbmed. PLo& Meg] Trog [ 2004 8200

7. Bodrigues-Moraks Al Candons-Opina 1A, Femanda
Urham-Ciarein &, Schastian Hunado-Zamia 1. Prevalence ol
post-chilungunya mlection chronie inlammalory arhmls: a 8-
lematie review and mels-anabsin. Arhnie Care Hes {Hobolen)
200668154958

8 Sksoko [, Malvy [, Eesedine K, Benauli P Mosceili B Ledrms
M, el al Posi-epidemic Clilungmya disease on Heundon Eland:
courde of thewnate manibslatond and saocated Beloms over a
15memih period. PLo% Negl Trop D 20930389,

9 Javelle B, Ribera & Degamne |, Gaurere BA, Marmoutow O
Simon E Specilic management of post-chikungumva theumatic
diomders: a retrogpective sludy of 159 casest in Heunion [dand
Troom ANG-2012 PLoS Negl Trop Dz 200 5% 0003500,

). Ceerardn P Couders T Bminer M, Toumebire P Henowl B
Lememi J, et al Chiwnguma drg-gsocted emephaliig a
avhort sludy om La Bdunion [sland, 2005-2009. Newrodogy 201656
Q-0

11, Bowquillard E, Fiamo A, Bangl M, Charleiie N, Ribera A,
Michaull A el al Rlewnate manilettion ssocibed with Clk-
wgunya virus infection astudy of 307 pienis with 32-month fd-
Toweup (EHUMATOCHIE swdy) Joint Bone Spine 217 E-pub
ahead of prinl

12, Miner 11, Aw-Yeang HX, Fox IM, Tallner 5 Malkova OM, Oh
&0 et al Chilungunya viral arhnts o the Undled Siales a
mimic ol e alive thewmaiodd arhrin. Anhnts Bhewmaiol
AN5HT 121420

15, Fox M, Lemg E Edelmg MA, Lin H, van Dujl-Bichier ME,
Fomg BH, et al Bmoadly nevtmlieing alpharos antiodien lind
an e pibope on B2 and il entry and egresa Cell A015:163:1085-
WE

4, Frow NA, Tang B, Gandner 1, Le TT Taykr A Poo Y5, el al
Livwer lemperatuns meduce tpe [ nderderon aciivity and poo-
mile alphavizal arthrilia PLoS Patuog X171 3 1006754

15. Hoarau 11, lalfar Bandjee MO, Enejhich Tmoiot B D T, Li-Pai-
Yuen G5, Dama B, e al Perssient chronde mfammation and
mlection by Clikumgumya anhotogenie alphavirug in spite of a
rolnsl hewl imrmune regsonse. 1 Doomuno 0105158591427

16, Latmdie K Lacher T, Jowhen O, Manuow A, Delache B
Brochard B, el al Clikungunya disesse i nonhuman primales
inwhes lomng-term vizal persigslence m macmphages. 1 Chin nvest
001 XA A-906.

17, Bo TH, Clan Y, Lee 'WW Lun FAM Amrun SM, Her 2, et al
Fingod meed treatment alwogates ehuikum mya virwg-indwed arhial-
g Sa Hamsd Med 2017 Geaall 333,

18, Bavindran W, Al G, Elficacy of combination DMARD therapy
v hydroovehdoroquine monather gy in dironie perdsient chikun-
gunva anhrie a M-week randomied eonrolled open labwel
gludy. Ol Rhewrata X1734:1335-480L

19 Teetsarkn BlA, Vanladinghan DL, Mabee CE, Higgs 5 A sn-
gk mubation m chilungunya virug allecls vecior apecilicily and
epidemic polential PLoS Pathog 2007 30301

Programa de Pds-Graduagdo em Clinica Médica - FMRP - USP Ribeirdo Preto
Av. Bandeirantes, 3900, Anexo A, Monte Alegre, Ribeirdo Preto 3



o
\OADE DE arep,

UNIVERSIDADE DE SAO PAULO
\ , FACULDADE DE MEDICINA DE RIBEIRAO PRETO m

POS-GRADUAGAO EM CLINICA MEDICA e TSP

Processq Seletivo 2019 — 1° Semestre
PROVA ESPECIFICA - Tema: Investigacao Clinica

Data: 09/11/2018 Numero de Inscri¢do: 00

QUESTOES

(As gquestbes poderdo ser respondidas em portugués, inglés ou espanhol)

The present editorial addresses three articles published in the same issue of Arthritis and
Rheumatology. Read the editorial thoroughly and answer the following questions:

1. What is the main topic addressed by all three articles? (2,5 pts)

2. What is the main scientific question addressed by each of the articles? (2,5 pts)

3. The editorial highlights negative aspects and limitations of the second article. Please list
them (2,5 pts)

4. When discussing the second article (by Chan et al.), Drs. Miner and Lenschow discuss how
the findings of the study may impact on use of immunomodulatory therapies as treatment for

the disease. Please comment on this (2,5 pts)

Answers/Gabarito:

1. The articles mainly address the rheumatologic manifestations of Chikungunya virus infections, especially on long
term follow up.

Os artigos abordam principalmente as manifestagdes reumatoldgicas das infecgdes por virus chikungunya,
especialmente em seguimento crénico.

2. Article 1 — the authors evaluated patients infected with chikungunya during an outbreak in Colombia, aiming to
determine the frequency of chronic joint pain.
Article 2 — the authors investigated whether the virus (or its particles) persisted in the synovial fluid at 22 months
after primary infection.
Article 3 — the authors review clinical manifestations and epidemiology of chikungunya arthritis, as well as current
therapeutic approaches and their efficacy.
Artigo 1: os autores avaliaram pacientes que haviam sido infectados pelo virus chikungunya na epidemia da
Colémbia, a fim de determinar a frequéncia de envolvimento articular cronico.
Artigo 2: os autores investigaram se o virus (ou suas particulas) persistiam no liquido sinovial dos pacientes,
avaliados aos 22 meses pds-infeccao.
Artigo 3: os autores revisaram as manifestacdes clinicas e epidemioldgicas da artrite por chikungunya, assim como
as abordagens terapéuticas disponiveis e sua eficacia.

3. The findings in article 2 disagree with those from previous studies that suggest persistence of viral antigens in the
tissue of infected patients. Although no evidence of viral presence was detected in the synovial fluid, the methods
used may be considered limited:

1) Synovial biopsies were not evaluated.
2) It is possible that the virus or viral particles are confined to cells from the immune system, such as macrophages.
3) Viral RNA testing has limited detection efficacy when the virus is present at low levels.
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Os achados do artigo 2 contradizem aqueles de outros estudos publicados, que demonstram persisténcia de
particulas virais nos tecidos dos pacientes previamente infectados. Embora o artigo de Chan et al. (artigo 2) ndo
tenha evidenciado presenca do virus no liquido sinovial dos pacientes avaliados, apontam-se limitacdes nos
métodos empregados:

1) Bidpsias sinoviais ndo foram avaliadas,

2) E possivel que particulas virais estivessem confinadas ao interior de células do sistema imunolégico, como
macréfagos, ndo testadas no estudo,

3) os métodos de deteccdo viral tém baixa sensibilidade para detectar o virus em baixas concentracées.

Although the second study supports persistent immunological activation as the most probable mechanism of
chronic arthritis after chikungunya infection, immunomodulatory treatment must be handled with caution.
Immunosuppression may confer risk of severe viral dissemination, such as encephalitis.

Embora o segundo estudo sugira ativacdo imunoldgica persistente, ao invés de presenca do virus, como principal
mecanismo de artrite cronica pelo chikungunya, tratamentos imunomoduladores devem ser usados com cuidado. A
imunossupressao pode aumentar o risco de disseminagao viral, especialmente encefalite.
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