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Abstract

Purpose of review In this review, we attempt to give the reader an update on clinical
diagnosis, management, and treatment of Chikungunya virus (CHIKV) infection
regarding the course of the disease and the role of clinical laboratory. CHIKV
infection evolves through three phases: acute, sub-acute, and chronic. Protocol for
patient assessment and management should be in agreement with each phase
requirements.

Recent findings Despite its benignity, CHIKV infection has shown an increase in
severe cases during recent outbreaks. Among the most affected group are neo-
nates, elderly population, and patients with co-morbidities. Furthermore, since
CHIKV geographical distribution and clinical spectrum overlaps with other arbovi-
ruses, differential diagnosis becomes crucial for physicians to ensure good man-
agement and treatment for patients. In this review, we describe and compare the
main symptoms, complications, and risk groups for CHIKV, Dengue (DENV), and
Zika (ZIKV) infections, regarding key features will guide to an accurate diagnosis.
Summary CHIKV is an emergent and reemergent arbovirus that arrived in the
Americas in 2014, causing thousands of infections. The acute febrile phase is
similar to that of dengue but with a higher proportion of debilitating arthralgia
that can persist for months or even years after infection. Severe forms of CHIKV
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infection can lead to chronic polyarthralgia, neurologic symptoms, or multiorgan
failure. Treatment of CHIKV infection is mainly focused on supportive care, which
includes the use of analgesic and anti-inflammatory medication, rehydration, and

rest.

Introduction

Chikungunya virus

Chikungunya is one of the most important emergent
and reemergent arboviral disease in tropical and sub-
tropical regions and it is transmitted by Aedes mosqui-
toes [1]. Chikungunya virus (CHIKV) was first isolated
and described during a febrile illness outbreak in the
Makonde Plateau, a southern province of Tanzania, be-
tween 1952 and 1953 [2]. Its name is derived from the
Swahili or Makonde expression “Kun qunwala,” which
means “to become contorted” or “that which bends up,”
referring to the disabling arthritic pain experienced dur-
ing the disease [3].

CHIKV belongs to the Alphavirus genus within the
Togaviridae family; specifically to the Semliki Forest an-
tigenic complex along with other arboviruses such as
Mayaro and O'nyong-nyong [4]. CHIKV has a positive-
sense single-stranded RNA genome with two open read-
ing frames (ORFs): the 5" ORF code for non-structural
proteins (NSP1, 2, 3, and 4) and the 3" ORF code for a
polyprotein containing the structural proteins (capsid
and envelope proteins). The viral particle possesses a
spherical structure with approximately 65 nm in diam-
eter; it is composed by 240 copies of the capsid protein
and surrounded by a lipid envelope, which has trimer-
shaped spikes of envelope proteins [5].

Phylogenetic and evolutionary analyses have re-
vealed three main genotypes for CHIKV: the Asian,
the West African and the East-Central-South African
(ECSA). Each genotype subdivides in several lineages,
which differ in geographic distribution, antigenic
properties, and viral fitness in vertebrate and inverte-
brate hosts [6].

Re-emergence and expansion of CHIKV

Two transmission cycles have been described for CHIKV.
The enzootic or sylvatic cycle is found mainly in the
African continent and involves non-human primates
and sylvatic Aedes mosquitoes as main vectors. Spillover
events from this cycle have been followed by the

initiation of an urban transmission cycle, involving
humans as the vertebrate hosts and Aedes aegypti and
Ae. albopictus as vectors [7e].

Since its first description in the 1950s, and supported
by retrospective analysis, several authors have suggested
that during previous chikungunya outbreaks, clinical
cases have been masked and incorrectly classified as
Dengue virus (DENV) infections, given the overlapping
clinical presentation [8, 9].

Between the 1950s and 2000s, the disease was exclu-
sively reported in the African and Asian continents and
marked by infrequent outbreaks and periods of inactiv-
ity. But since the year 2000, larger and more severe
recurring outbreaks have been documented in other
endemic and naive regions [10]. During the epidemic
wave between 2000 and 2007, there were large out-
breaks in costal Kenya that spread to the La Réunion,
India, Mauritius, Gabon, Thailand, and the Republic of
Congo [11-13]. A new strain classified as Indian Ocean
Lineage (IOL) related to the ECSA genotype arose from
this re-emergence [14ee]. Point mutations in the enve-
lope protein of the IOL strain have been associated with
a better adaptation to Ae. albopictus, thus contributing to
the size of the epidemic [15]. In 2007, local transmission
of CHIKV was reported in northern Italy, where Ae.
albopictus was found as the main vector, raising concerns
of a potential introduction of CHIKV into the European
and then the American continents [16]. Despite the
amount of viremic travelers entering the Americas dur-
ing this epidemic wave, there were no locally acquired
infections reported [17]. It was until 2013 when the first
CHIKV urban cycle was described in the Caribbean is-
land of St. Martin with virus isolates identified as the
Asian genotype [18]. This event marked the establish-
ment of CHIKV in the Americas, now endemic in almost
all countries of Latin America. Furthermore, the co-
circulation of both the Asian and ECSA genotypes in
Brazil since 2014 raises the risk of spreading of the
former in Americas and beyond [19, 20].
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CHIKV disease and criteria for diagnosis

CHIKYV infection causes an acute febrile disease, similar to
dengue and other arboviruses infections, typically accom-
panied by disabling polyarthralgia that can persist for
weeks, months, or years [21]. In addition to fever and
arthralgia, symptoms such as asthenia, myalgia, headache,
maculopapular rash, and nausea are commonly observed
in CHIKV patients. CHIKV infection is diagnosed on the

basis of clinical, epidemiological, and laboratory criteria.
Due to the overlapping geographic distribution and symp-
toms between CHIKV and other arboviruses such as
DENV and Zika virus (ZIKV), accurate diagnosis and clin-
ical management is challenging [22]. In this review, we
attempt to address the new advances in each of these
criteria, along with the clinical management and reported
treatment of the chikungunya infection.

Clinical diagnosis, management and treatment of CHIKV

infection

Clinical spectrum of CHIKV infection

Clinical manifestations caused by CHIKV infection range from asymptomatic or
subdlinical infection and undifferentiated fever with arthralgia to more severe
forms, such as chronic polyarthralgia, encephalitis, and/or multiorgan failure.
The percentage of subdlinical infections fluctuates between epidemics and it
depends on factors such as age, naive population/herd immunity, and the
circulating strain [6]. Typically, asymptomatic infections in CHIKV outbreaks
are rare. Seroepidemiological studies revealed a 3 to 25% of subclinical presen-
tation in the La Réunion and Mayotte outbreaks [13, 23, 24]. Nevertheless,
studies conducted in recent outbreaks in the Nicaragua and Philippines, where
the Asian genotype was the circulating strain, showed a 58 to 80% unapparent
CHIKYV infection, respectively [25, 26].

The symptomatic course of the disease progresses through three phases:
acute, post-acute, and chronic [27]. The incubation period after the mosquito
bite ranges from 1 to 12 days, with an average of 2 to 4 days. (Table 1) [28]. The
acute phase occurs with a sudden fever onset, described as high degree (above
39 °C), accompanied by joint pain in almost all patients. Symmetrical
polyarthralgia with swelling and other signs of inflammation in more than
one joint is a common feature. Wrists, ankles, fingers, elbows, toes, and knees
are the most recurrently affected. The joint pain and stiffness is reported to be
worse during the morning, particularly after awakening, and relieved by mild
exercise but more severe after intense activity. Patients with underlying rheu-
matic conditions, such as osteoarthritis, are particularly susceptible. Addition-
ally, patients have reported intense myalgia, headache, photophobia, fatigue,
nausea, vomiting, diarrhea, adenopathy, and conjunctivitis [29-31].

The cutaneous manifestations of CHIKV infection are observed in up to 80%
of patients between the second and the fifth day after the onset of fever and
arthralgia [27]. Transient skin rash, with or without pruritus, presented as a
maculopapular exanthema involving primarily face, torso, and extremities is
the most common manifestation [32]. Pre-existing dermatoses, such as psori-
asis, can be exacerbated. Pediatric patients can show vesicular exanthema and
bullous lesions with petechiae [33].

Despite the low mortality of CHIKV infection (less than one per 1000
individuals), severity augments in some age groups (elders and infants) and
patients with certain underlying chronic diseases [34]. Heart and multiorgan
failure, hepatitis, and encephalitis are among most common severe
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Table 1. Comparison of main clinical and laboratory findings in CHIKV, DENV, and ZIKV infection

Clinical or laboratory Chikungunya (CHIKV) Dengue (DENV) Zika (ZIKV)

findings

Fever (above 39 °C) +++ ++ +

Myalgia ++ ++ +

Arthralgia 4+ + +

Headache ++ ++ +

Rash (exanthema) ++ ++ ++

Retro-orbital pain +/- ++ +

Conjunctivitis +/- - ++

Hypotension +/- ++ -

Bleeding +/- ++ -

Neutropenia + 4+ -

Thrombocytopenia + +++ -

Increased hematocrit - ++ -

Main complications - Encephalitis - Shock syndrome - Guillian-Barré syndrome
- Multi-organic failure - Hemorrhage - Congenital microcephaly
- Hepatitis - Hepatitis

Main long-term sequels - Chronic inflammatory - None - Neurocognitive development

rheumatism and arthritis delay due to microcephaly

High-risk population - Elders - Patients with prior - Pregnant women
- Infants infection with DENV
- Chronically ill patients

Incubation period 3-7 days 3-10 days 3-12 days

Symptoms duration 2-10 days (acute phase) 2-10 days 4-7 days

Arthralgia can persist for months
or even years

presentations of the disease and causes of death [35]. In pediatric population,
dermatological and neurological complications are more frequent and
polyarthralgia is less recurrent [33]. Newborns can acquire CHIKV via perinatal
transmission and can present encephalopathy with persistent disabilities [36].
Co-morbidities such as diabetes, cardiovascular, respiratory, renal, and autoim-
mune diseases increase the risk of developing severe CHIKV infection, especially
in elderly patients [37].

CHIKV infection courses as a self-limiting illness in most patients, with mild
to advanced improvement reported within the first and second weeks after the
acute phase. An important number of patients do not completely recover after
this period and enter a post-acute phase, which comprises the first 3 months
after the acute phase [13, 24]. During this period, patients exhibit slow clinical
improvement and complete resolution of arthralgia may not be successful. The
joint pain may persist as uninterrupted or as intermittent polyarthralgia aggra-
vated by the cold or upon awakening [27].

If the aforementioned symptoms persist after 3 months, the patient enters to
the chronic phase. Between 40 and 80% of symptomatic patients advance to
this stage and have three possible outcomes: (a) complete clinical improvement
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(spontaneously or after treatment) without sequels, (b) prolonged persistence
of the polyarthralgia, and (c) the aggravation of the disease due to continuous
inflammatory reaction [23, 38]. The majority of patients fit in the first case
scenario and recover in weeks or even months. Approximately 10% of the
symptomatic patients report persistence of joint involvement 3 years after
CHIKV infection [39]. The arthralgia is present in the same joints involved
during the acute phase and is generally less severe [38]. Several risk factors have
been studied for the persistence of the arthralgia in the chronic phase [40].
Increased age (above 45 years old), underlying joint involvement, higher viral
load, and intensity of symptoms during the acute phase are high risk factors for
developing persistent illness [40].

Despite its benignity, CHIKV infection could lead to severe disabling pain
during the acute, sub-acute, and chronic phases. Inability in performing daily
activities as a result of CHIKV disease could lead to sadness and depression, as
reported by several patients [39]. Fluctuations in disease severity and mortality
rates during outbreaks and the reduction in patients’ quality of life should be
taken into consideration in the understanding and management of CHIKV
infection among healthcare professionals.

Case definition of CHIKV disease and differential diagnosis

When relaying only on clinical criteria, an acute onset of fever (>38.5 °C)
accompanied with severe arthralgia or arthritis that cannot be explained by any
other medical condition should be considered as a possible CHIKV case. When
there is an epidemiological link (to reside, or visit an endemic area in the past
15 days), a suspected clinical case is determined as a probable CHIKV case.
Since CHIKV geographical distribution overlaps with other pathologies with
similar clinical manifestations, such as those causes by other arboviruses, a
probable case can only become a confirmed case when it meets the necessary
laboratory criteria [22].

Given the overlapping clinical spectrum of CHIKV, DENV, and ZIKV infec-
tions and their transmission by the same mosquito vectors, differential diagno-
sis is crucial for physicians to ensure good management and treatment for
patients, especially when laboratory confirmation is not readily available for
decision-making [6]. Retrospective studies of past CHIKV outbreaks have
shown that together fever and arthralgia had a sensitivity between 73 and
84% with a positive predictive value around 75% and a negative predictive
value between 44 and 84% [13, 41]. Furthermore, CHIKV-positive patients
showed a greater incidence of skin rash, arthralgia on the feet and wrists,
asthenia, higher temperature, and low frequency of digestive symptoms in
comparison with CHIKV-negative patients [42].

When comparing CHIKV with DENV and ZIKV infections, there are main
features that aid to perform a possible differential diagnosis, as shown in
Table 1. The fever onset is more abrupt and its duration is much shorter in
CHIKYV infection in contrast with the gradual onset of DENV and ZIKV fever,
where the latter courses in a lower grade [43, 44]. Maculopapular rash is a skin
manifestation reported in infections with these three arboviruses; nevertheless,
it is more frequent in CHIKV infection [34]. During the early stages of the
disease when skin rashes are absent, arthralgia can outstand CHIKV from other
differential diagnoses [45, 46]. Regarding hematological parameters, CHIKV
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infection is less prone to present thrombocytopenia and neutropenia when
compared with DENV fever [47]. Moreover, studies have shown that a platelet
count above 118 x 10%/ml can function as a precise cutoff value to diagnose
CHIKV with high accuracy and distinguish it from DENV infection [47]. Leu-
kopenia is a common feature in the three infections, but it tends to be more
pronounced in DENV disease, while CHIKV white blood cells counts normally
range between 3,6-5 x 10%/ml [47, 48].

Despite the differences between each clinical presentation, this differential
classification can only serve as a guide for the definition of suspected cases from
one arboviral etiology over another. When patients lack “classical” signs or
symptoms, none of the aforementioned causative agents should be ruled out
without specific laboratory tests, especially since many atypical clinical presen-
tations are observed.

Clinical management and treatment of CHIKV infection

Since an overlap in arboviral clinical presentation and vector distribution is
present in many endemic areas, clinical identification of CHIKV must include
further evaluation for DENV, ZIKV, and even Plasmodium sp. infection. When
comparing severity during early stages of disease, DENV infection is more likely
to quickly progress from a simple viral illness into a life-threatening condition
than CHIKV or ZIKV infections. Therefore, it is prudent to assume dengue as the
most important etiology in a differential diagnosis when the patient resides or
comes from an endemic area. Dengue warning signs, such as persistent abdom-
inal pain and vomiting, mucosal bleeding and thrombocytopenia, should
always be monitored even if CHIKV or ZIKV infection are highly likely [49].

It is crucial to assess the presence of any underlying conditions or co-
morbidities such as diabetes, arterial hypertension, renal insufficiency, cardio-
myopathies, and rheumatic illness, before management or treatment of pa-
tients, since CHIKV infection may cause decompensation of pre-existing dis-
eases. Specific antiviral drugs, such as ribavirin, interferon alpha, chloroquine,
arbidol, favipiravir, and furin inhibitors, have been recognized as effective
against CHIKV in vitro and in vivo [50]. Nevertheless, none of them have been
approved or licensed for CHIKV treatment in clinical settings. Therefore, treat-
ment is focused on primarily supportive care, which includes the use of anal-
gesic and anti-inflammatory medication, rehydration, and rest [27].

Non-steroidal anti-inflammatory drugs (NSAID) have been reported as the
mainstay treatment for CHIKV infection but it should be completely avoided
during the acute phase unless DENV has been confidently ruled out (by labora-
tory testing). It is well known that NSAIDs, especially aspirin, are contraindicated
in DENV infection due to the increased risk of bleeding [51]. Corticosteroids
should be avoided during the acute phase as well, since a strong rebound after
treatment has been reported, and should only be used then during the sub-acute
and chronic phases to treat moderate or severe joint pain. The most frequent used
analgesics are paracetamol/acetaminophen and dipyrone in different dosages
depending on pain severity [27]. Neuropathic involvement should be assessed
and, if present, should be treated with anticonvulsants or antidepressants [52e].

Treatment during the chronic phase should consist in analgesics and NSAID
if the patient reports mild to moderate pain. When pain is reported as severe or
not responding to treatment, disease-modifying antirheumatic drugs
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(DMARD:s), such as hydroxychloroquine and methotrexate, can be used [53].
Hydroxychloroquine is strongly suggested due to its anti-inflammatory effects
on controlling joint pain, potential antiviral activity, and safety [53].

Since physical and daily activities tend to aggravate join inflammation and
pain during the acute phase, absolute rest and hydration are strongly recommend-
ed [54]. Moreover, during the post-acute and chronic phase, persistent inflamma-
tion and pain may intensify patient suffering, thus psychological support is an
essential component of the integrative approach for CHIKV patients [54].

During CHIKV acute phase, it is important to consistently inform patients
about the potential complications and consequences of DENV, CHIKV, and
ZIKV infections, especially if laboratory confirmation is not available or until a
definitive diagnosis is determined. Furthermore, management and treatment of
CHIKYV illness should be addressed and discussed by a multidisciplinary group
of health professionals in order to design a protocol that, while in agreement
with the healthcare facility capacity, fulfills patients’ potential needs.

Recommendations

* Even though CHIKYV infection is rarely fatal, elderly, pediatric, and chron-
ically ill patients should be carefully monitored for severe presentations.

* During the acute phase, CHIKV infection can be confused with other
arboviroses, such as Dengue and Zika, so it is recommended to be aware of
Dengue warning signs and avoid contraindicated medications for this
disease.

* Despite the differences in clinical presentations of CHIKV, DENV, and
ZIKV infections, laboratory tests are mandatory for confirmation.

* Rest, hydration, pharmacological treatment, and even psychological as-
sessment should be part of the integrative support for CHIKV patients.

Laboratory diagnosis of CHIKV infection

Laboratory diagnosis becomes crucial in the identification of a confirmed CHIKV
case and is the only option to confidently distinguish CHIKV from other possible
etiologies. The main premise of the tests used in the laboratory is to detect CHIKV
directly from samples by looking for components of the viral particle, such as
nucleic acid and antigens, or to detect the specific host immune response trig-
gered by CHIKV infection. Before choosing a diagnostic test, the physician should
determine precisely the number of days since the onset of symptoms. This
information, combined with the kinetics of viremia and antibody response,
should be taken into account for test selection and interpretation. Factors such
as purpose of testing and resources available are also important for this choice
[51]. A combination of tests should be optimally employed for arriving at a
CHIKV diagnosis, since each test possesses different sensitivity and specificity
depending of the time passed after the onset of symptoms, as shown in Fig. 1.
After the onset of symptoms, patients become viremic during the next 5 days.
This period is crucial for direct virus detection. Acute samples are more likely to
result positive, thus a diagnostic test, when available, should be requested as
soon as CHIKYV is suspected. The tests that can be performed during this time are
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CHIKV Clinical
manifestations

Time post onset
of symptoms

CHIKYV Viral kinetics and laboratory diagnostic
protocol

Fever (~ 90% patients) >

Myalgia (~ 90% patients) >

| Arthralgia: Acute phase (> 95% patients), Post-acute phase (40-80% patients), Chronic phase (~ 10% patients)>

| Maculopapular rash (~ 50% patients)>

[1f2]sfe]s]ef7]e]

Weeks to months I

Years

Viremia >

IgM (can persist up to 3 months)

l Virus Detection Methods I

Between 0-7 days

Positive

Test RT/PCR for
« Dengue
* Zika

Confirmed
case

» Mayaro in endemic regions

During this phase, antigen detection and
viral isolation can be complementary

IgG (persists for years)

Antibody Detection Methods

24 days

* IgM detection
1gG seroconversion or 4-fold
increase between acute and
post-acute samples

Positive Negative

Test for Dengue
(ELISA IgM/IgG) and
Zika (ELISA IgM)

Confirmed case, but in
Mayaro or other alphavirus
endemic regions, PRNT is

recommended

Fig. 1. CHIKV infection timeline regarding clinical manifestations, viral and antibody kinetics, and protocol for laboratory diagnosis

virus isolation (to be performed in high-containment laboratory facility, de-
pending on the country’s regulations) and detection of viral RNA or antigen
[27]. Serum, plasma, whole blood, biopsies, and cerebrospinal fluid samples
can be used for viral detection [55, 56].

As one of the important classically used diagnostic virological methods, virus
isolation has the highest specificity and is usually defined as a gold standard for
diagnosis. For CHIKYV, virus isolation can be performed using mosquito cell lines,
such as C6/36 (cloned from Ae. albopictus) and AP61 (clones from Ae.
pseudoscutellaris), as well as mammalian cell lines such as VERO, LL-MCK, and
BHK-21 [51]. In order to increase the possibility of virus isolation, at least two cell
lines should be used, since replication in vitro can differ between genotypes and
strains [57]. Even though virus isolation is considered a sensitive method, in
practice, its sensitivity is highly variable [51]. Among the factors influencing the
assay sensitivity are sample integrity, expertise of the laboratory staff, stability of
the cell lines, and time after symptoms onset. Furthermore, the successful isolates
should be characterized by in vitro methods, such as reverse-transcription poly-
merase chain reaction (RT-PCR) and immunofluorescence assays. In most coun-
tries, a biosafety level 3 laboratory is required for isolation, since most alphavirus
can be transmitted by aerosols at high concentration [43]. Despite its advantages,
viral isolation is not suitable for routine laboratory diagnostics, although it
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should be considered for surveillance purposes.

Nucdleic acid and antigen detection approaches are usually more sensitive and
have less turnaround time for a result when compared with virus isolation.
Despite novel immunochromatographic assays to detect CHIKV antigens are
being developed, these kits are not widely or commercially distributed and some
of the available kits have dubious performance levels [58-60]. In the future,
antigen detection methods should allow faster and cheaper diagnostic when
compared with molecular approaches. Meanwhile, viral RNA detection is cur-
rently the preferred method for diagnosis since RNA can still be detected in blood
samples a few days after viremia is over [51]. Several strategies for CHIKV nucleic
acid detection have been developed but RT-PCR and real-time or quantitative
PCR (qPCR) are the most widely used [61]. Another advantage of these methods
is their versatility for making multiplex assays, allowing for simultaneous detec-
tion of more than one pathogen in the same run [62]. Nevertheless, multiplex
assays could decrease sensitivity for each agent and primers designed for some
CHIKV genotypes could exclude strains from other genotypes [63¢]. CHIKV
genotyping surveillance should be implemented in endemic regions in order to
track changes that could modify the sensitivity of the current techniques. In some
cases, to increase sensitivity of detection of emergent non-detectable strains and
the emergence of other alphaviruses, genus-specific alphavirus RT-PCRs can be
used [64, 65]. These molecular assays must include the evaluation for DENV and
ZIKV, in order to make a more confident diagnosis of CHIKV by excluding other
etiologies or detecting co-infections.

Recently, next-generation sequencing (NGS) technologies have been playing
an important role in the clinical laboratory by modernizing how pathogens are
detected [66, 67]. NGS has the ability to provide broad detection of pathogens
in a target-independent manner, improving the detection of all suspected,
unsuspected or even novel arbovirus. Therefore, given the trend of emergence
and re-emergence of novel arboviruses, NGS technologies should be considered
as highly valuable tools for specialized diagnostics in arboviruses.

Detection of the host immune response against CHIKV

Once viremia declines, virus detecting techniques become less sensitive for
diagnostic purposes. Therefore, detection of a specific CHIKV immune re-
sponse, mainly antibodies, is the only strategy available.

Serological methods recurrently used are the enzyme-linked immunosor-
bent assay (ELISA), indirect immunofluorescence (IFA), hemagglutination in-
hibition (HI), neutralization, and immunochromatography test for rapid de-
tection (RDT). The latter has shown to have the lowest performance level when
compared with serological gold standards [68]. In order to extend the validity of
serological tests, it is highly recommended to obtain a sample during the acute
phase and another in the post-acute phase to establish seroconversion.

CHIKYV infection is confirmed by serological criteria in only two scenarios: a
positive result in specific IgM antibodies against CHIKV and when there is a
fourfold increase in IgG titer in paired samples (seroconversion). CHIKV-
specific IgM can be detected from 2 to 3 days after onset of symptoms and
persist for weeks and even for 3 months [69]. On the other hand, IgG can be
detected from day 4-6 and lasts for life [70]. Strikingly, these tests have shown
cross-reaction with other alphavirus from the Semliki-Forest antigenic complex
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like Mayaro virus [71]. Consequently, it is important to address this potential
cross-reaction by serological confirmation, with neutralization assays, when there
is co-circulation of these viruses in the given geographical area. However, neu-
tralization assays have the same demands as viral isolation with highly qualified
personnel and laboratory facilities not available in most endemic regions.

Recommendations

Conclusions

* Determining the time after symptoms onset is crucial for choosing the
appropriate diagnostic tests. Before day 8 post onset, virus detection tests
can be used, but as time passes by, tests sensitivity decreases.

+ Serological tests can be used from day 4 after onset for IgM detection. For
diagnosis with only IgG detection, samples must be paired and serocon-
version or fourfold increase in IgG titer must be shown. In regions with co-
circulation of CHIKV and Mayaro virus, if confirmation depends solely on
serological tests, neutralization assays may be needed.

* NGS technologies can improve arbovirus diagnostics and discovery of
novel arboviruses after emergence and/or re-emergence.
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