Concomitant transmission of dengue, chikungunya and Zika viruses in Brazil: Clinical

and epidemiological findings from surveillance for acute febrile illness
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Summary. Simultaneous transmission of dengue, chikungunya, and Zika viruses occurs in
endemic regions, leading to frequent co-infections. Rash and pruritus are more common with
Zika, while arthralgia is more common with chikungunya. Nevertheless, correct medical

diagnosis is challenging without laboratory testing.
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ABSTRACT

Background. Since their emergence in the Americas, chikungunya (CHIKV) and Zika
(ZIKV) viruses co-circulate with dengue virus (DENV), hampering clinical diagnosis. We
investigated clinical and epidemiological characteristics of arboviral infections during the
introduction and spread of CHIKV and ZIKV through northeastern Brazil.

Methods. Surveillance for arboviral diseases among febrile patients was performed at an
emergency health unit of Salvador, Brazil between Sep/2014-Jul/2016. We interviewed
patients to collect data on symptoms, reviewed medical records to obtain the presumptive
diagnoses, and performed molecular and serological testing to confirm DENV, CHIKV,
ZIKV, or non-specific flavivirus (FLAV) diagnosis.

Results. Of 948 participants, 247 (26.1%) had an acute infection, of which 224 (23.6%) were
single infections (DENV: 32, or 3.4%; CHIKV: 159, 16.7%; ZIKV: 13, 1.4%; and FLAV: 20,
2.1%), and 23 (2.4%) co-infections (DENV/CHIKV: 13, 1.4%; CHIKV/FLAV: 9, 0.9%; and
DEN/ZIKV: 1, 0.1%). An additional 133 (14.0%) patients had serological evidence for a
recent arboviral infection. Patients with Zika presented rash (69.2%) and pruritus (69.2%)
more frequently than those with dengue (37.5% and 31.2%, respectively) and chikungunya
(22.9% and 14.7%, respectively) (P<0.001 for both comparisons). Conversely, arthralgia was
more common in chikungunya (94.9%) and FLAV/CHIKYV (100.0%) than in dengue (59.4%)
and Zika (53.8%) (P<0.001). A correct presumptive clinical diagnosis was made for 9-23%
of the confirmed patients.

Conclusions. Arboviral infections are frequent causes of febrile illness. Co-infections are not
rare events during periods of intense, concomitant arboviral transmission. Given the
challenge to clinically distinguish these infections, there is an urgent need for rapid, point-of-
care, multiplex diagnostics.
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INTRODUCTION

Dengue (DENV), chikungunya (CHIKV) and Zika (ZIKV) viruses are widely distributed
arboviruses, affecting tropical and sub-tropical areas [1]. In Brazil, the four DENV serotypes
have co-circulated since 2010 [2], and in September 2014, the first autochthonous cases of
chikungunya were reported in the country, almost simultaneously in the northern (Amapa
state) and northeastern (Bahia state) regions [3,4]. Less than one year later, early in 2015,
autochthonous cases of Zika were first detected in the northeastern states of Bahia and Rio
Grande do Norte [5,6]. As CHIKV and ZIKV quickly spread, simultaneous co-circulation of
DENV, CHIKYV, and ZIKV was established in Brazil and other South and Latin American

countries [7].

Patients infected by DENV, CHIKV or ZIKV may develop an acute febrile illness, with
similar clinical characteristics [8]. Symptoms and signs commonly observed include fever,
rash, muscle pain, arthralgia, and headache [8]. Due to the difficulty in diagnosing arboviral
infections based on clinical impressions, particularly in areas with concomitant co-
circulation, laboratory tests are needed for accurate diagnosis of these viral agents.
Furthermore, only diagnostic methods can detect concomitant arboviral infections, which
may commonly occur during concurrent epidemics and might have important implications for
clinical outcomes. However, effective laboratory services are not readily available in most
ambulatory and emergency units of tropical and subtropical countries [9]. Thus, few studies
have systematically evaluated the frequency of arboviral infections and compared the clinical
and epidemiological characteristics of single versus dual infections in settings of co-

circulation.
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Herein, we describe results from surveillance designed to monitor arboviral infections among
acute febrile patients in Salvador, the capital of the Bahia state, northeastern Brazil, between
2014 and 2016, a period when CHIKYV and ZIKV were introduced and spread throughout the
country. We present clinical and epidemiological characteristics of laboratory-confirmed
cases and, to determine whether human co-infections are more likely acquired through single
bites of co-infected mosquitoes or multiple bites by mosquitoes carrying individual
arboviruses, we also evaluate whether co-infections were more frequent than would be

expected by chance based on the assumption of independent transmission

METHODS

Study design

From September 2014 to July 2016, we conducted enhanced surveillance to detect DENV,
CHIKV, and ZIKV infections among acute febrile patients attending a public emergency
health unit in Salvador, as described in supplementary methods. The Research Ethics
Committees of the Gongalo Moniz Institute, Oswaldo Cruz Foundation and Yale University
approved the study. Before enrollment, written informed consent was obtained from patients
>18 years of age, or from guardians of patients <18 years of age, and written assent was

obtained from patients 7-17 years of age.

Data and blood sample collection

We interviewed the participants or their guardians using a standardized questionnaire that
included demographic and clinical data. Medical chart records were reviewed to determine
presumptive clinical diagnoses. Acute and convalescent blood samples were collected at

study entry and 15 days later, respectively (detailed in supplementary methods). During the
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follow-up for convalescent blood collection, a second interview was performed to obtain data

on resolution of signs and symptoms.

Arboviral diagnosis

Acute sera, obtained as described in supplementary methods, underwent RNA extraction
(Maxwell® Viral Total Nucleic Acid K), followed by reverse transcription-polymerase chain
reaction (RT-PCR) for DENV [10], ZIKV [11], and CHIKV [12] with the AccessQuick™
RT-PCR System kit (Promega, USA). In addition, we performed DENV and CHIKV IgM-
ELISA (Panbio Diagnostics, Brisbane, Australia and Inbios International Inc., Seattle, USA,
respectively) on both acute and convalescent sera and tested the former with a DENV NS1-
ELISA (Panbio Diagnostics). We did not employ a ZIKV serological assay due to the low

accuracy of the available tests [13,14].

We defined acute DENV, CHIKV, and ZIKV infections by a positive result in the DENV
RT-PCR or NS1-ELISA,; a positive result in the CHIKV RT-PCR, or seroconversion between
acute and convalescent CHIKV IgM-ELISA; and a positive ZIKV RT-PCR, respectively
(Supplementary Table). Due to potential cross-reactivity in the DENV IgM-ELISA following
a ZIKV infection, we classified patients presenting DENV IgM-ELISA seroconversion
between acute and convalescent samples and negative RT-PCR results for both DENV and
ZIKV as acute flavivirus (FLAV) infections. Patients fulfilling the acute infection case
definition for more than one arbovirus were classified as an arboviral co-infection. Finally,
because a positive IgM-ELISA in the acute sample may represent a previous, recent but not

an acute infection in a context of intense arboviral transmission, we defined patients with a
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positive DENV or CHIKV IgM-ELISA in the acute sample (or in the convalescent sample
when no acute sample was available) as cases of recent undetermined FLAYV infection and of

recent CHIKYV infection, respectively.

Statistical analyses

We calculated the overall frequency for acute and recent arboviral infections, specific
frequencies of acute DENV, CHIKV, ZIKV and FLAYV infections, and of co-infections, for
the whole study period and monthly. Based on the detected frequencies for each virus and the
assumption of independent transmission, we estimated the expected frequency of arboviral
co-infections and compared them to the observed co-infection frequencies. Demographics,
clinical manifestations, and presumptive clinical diagnoses were compared among patients
according to their acute infection confirmation status. Medians and interquartile ranges
(IQR), or absolute and relative frequencies were used for comparisons. Two-tailed Wilcoxon-
Mann-Whitney, Pearson Chi-square, or Fisher exact tests were used as applicable to assess

statistical difference between the groups at a P<0.05 significance level.

RESULTS

Laboratory diagnosis of arboviral infection

We enrolled 948 acute febrile illness patients with at least one sample available for laboratory
testing. Both acute and convalescent samples were collected from 428 (45.1%) of the
patients, only acute sample from 510 (53.8%), and only convalescent sample from 10 (1.1%).
Due to insufficient volumes of sera, RT-PCR for DENV and CHIKYV was performed for 915
(96.5%) of the patients and RT-PCR for ZIKV was performed for 914 (96.4%). DENV

serological tests were performed for 940 (99.2%) of the patients (45 tested only by IgM-
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ELISA, 1 tested only by NS1-ELISA, and 894 tested by both), and CHIKV IgM-ELISA was

performed for 919 (96.9%).

Of 948 participants, 247 (26.1%) had evidence of an acute arboviral infection, of which 224
(23.6%) were single infections and 23 (2.4%) co-infections (Figure 1). Specifically, 32
(3.4%) patients tested positive for DENV, 159 (16.7%) for CHIKV, 13 (1.4%) for ZIKV, 20
(2.1) for FLAV, 13 (1.4%) for DENV/CHIKV co-infection, 9 (0.9%) for CHIK/FLAV co-
infection, and 1 (0.1%) for DENV/ZIKV co-infection (Figure 1). Of the 45 patients with a
positive DENV RT-PCR test, 5 (11.1%) were DENV-1, 17 (37.8%) were DENV-3, and 23

(51.1%) were DENV-4.

Based on the observed frequency of DENV, CHIKYV, ZIKV, and FLAV infections, the
expected frequency of DENV/CHIKV co-infection, assuming that specific arboviral
infections were independent events, was 0.9% (~9 cases), CHIKV/FLAV was 0.6 % (~6
cases), DENV/ZIKV was 0.1% (~1 case), and CHIKV/ZIKV was 0.3% (~3 cases). The co-
infection frequencies that we detected were not statistically different from expected (P>0.05

for all the comparisons).

Of the 247 acute arboviral infections, 39 (4.1) had concomitant laboratory evidence for a
recent infection, including 4 (0.4%) recent CHIKV among the 32 acute dengue cases, 6
(0.6%) recent CHIKV among the 20 acute FLAV cases, 28 (2.9%) recent FLAV among the
159 acute chikungunya cases, and one recent CHIKV in the sole acute DENV/ZIKV co-
infection (Figure 1). In addition, 133 (14.0) other patients without an acute arboviral infection

had laboratory evidence for a recent arboviral infection, including 54 (5.7%) with recent
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CHIKYV infection, 60 (6.3%) with recent FLAV infection, and 19 (2.0) with dual, recent

CHIKV/FLAYV infections (Figure 1).

Clinical manifestations

The median age of acute Zika patients (20 years; IQR: 15-38) was lower than that of acute
dengue (30; IQR: 15-38), chikungunya (32; IQR: 20-43), and FLAV patients (35; IQR: 24-
42), as well as of DENV/CHIKYV (34; IQR: 19-34), and CHIKV/FLAV (47; IQR: 37-51) co-
infected patients (P<0.001) (Table 1). The median number of days between fever onset and
study enrollment was higher for dengue (4; IQR: 3-4) and lower for chikugunya (1; IQR: 1-
3), compared to Zika (2; IQR: 2-3), FLAV infections (3; IQR: 1.5-5), and DENV/CHIKYV and

CHIKV/FLAYV co-infections (2; IQR: 1-2, for both) (P<0.001) (Table 1).

Headache and myalgia were the most commonly reported symptoms, occurring in >80% of
the arboviral patients, as well as among those with a non-arboviral febrile illness. Rash was
reported more frequently by patients infected with ZIKV (69.2%), FLAV (55.0%), and
DENV/CHIKV (53.8%), compared to those with DENV (37.5%), CHIKV (22.9%),
CHIKV/FLAYV (11.1%), and those negative for an acute or recent arboviral infection (32.9%)
(P<0.001) (Table 1); pruritus followed a similar reporting pattern. Conversely, arthralgia was
more frequently reported by patients with CHIKV (94.9%), DENV/CHIKV (84.6%), and
FLAV/CHIKV (100.0%), compared to those with DENV (59.4%), ZIKV (53.8%), FLAV
(75.0 %) and non-arboviral patients (62.3%) (P<0.001). Swollen joints were more commonly
reported by patients with DENV/CHIKV (53.8%), followed by CHIKV/FLAV (44.4%),
FLAV (40.0%), CHIKV (39.6), DENV (31.2%), and ZIKV (30.7%) infections, and much

less frequent among non-arboviral patients (17.6%) (P<0.001). The sole patient with

610z Alenuer g|, uo Jasn (ZNYDOI4) ZniD oplemsQ oeoepund Ad 612 1LG2S/€801LAI/PIO/EE0 L 0 L/I0PAOELSHE-2|DlE-80UBADE/PIO/WOY"dNO"OILUSPEDE//:SAY WOl PAPEOjUMO(



evidence for an acute DENV/ZIKV co-infection reported headache, myalgia, retro-orbital

pain, rash, pruritus, arthralgia, vomiting and swollen joints.

Nearly all (81 of 86; 94.2%) chikungunya patients who provided a convalescent blood sample
remained arthralgic (median 18 days after symptoms onset; IQR: 13-32), as did 100% (4 of 4)
of patients with DENV/CHIKYV co-infection (median 32 days after onset; IQR: 17-56), and
100.0% (9 of 9) of the followed of patients with CHIKV/FLAV co-infection (median 15 days
after onset; IQR: 13-18). In comparison, 56.2% (9 of 16) of the followed dengue patients,
57.1% (4 of 7) of the followed Zika patients, and 65.0% (13 of 20) of the followed FLAV-
infected patients maintained arthralgia (P<0.001), with median follow-up of 21 [IQR: 16-44],

30 [IQR: 20-44] and 27 [IQR: 16-46] days after onset, respectively.

Presumptive diagnoses

Despite some differences in clinical manifestations, the accuracy of presumptive diagnosis
based on signs and symptoms was poor (Table 1). Among patients with acute DENV
infection, only 9.4% were accurately diagnosed, while 18.7% were suspected for ZIKV and
none for CHIKV. Among patients with acute CHIKV infection, the most common
presumptive diagnosis was DENV (30.8%); a much smaller proportion was suspected of
CHIKYV (10.7%) or ZIKV (6.9%). A poor pattern of clinical diagnosis was also observed for
patients with acute DENV/CHIKV co-infection, with 23.1% suspected as DENV and none
suspected as CHIKYV; interestingly, 15.4% were suspected of ZIKV infection. Among those
with acute ZIKV infection, 23.1% were correctly diagnosed, while 7.7% were suspected as

DENYV and none as CHIKV.

Temporal distribution of arboviral infections
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Acute arboviral infections were detected through most of the study period, except for
November 2014 to March 2015 (Figure 2). Cases of acute DENV, CHIKV, and FLAV
infections were confirmed from the first study month (September 2014), whereas acute ZIKV
infections were only confirmed in May and July, 2015. Cases of acute DENV infection were
mainly detected between April and October 2015, while CHIKV infections peaked between
June and November 2015. Consequently, DENV/CHIKV co-infections were mainly found
between June and September 2015 and DENV/ZIKV co-infections were only found in July
2015. Of note, CHIKYV infections continued to be detected until the last study month, in July

2016 (Figure 2).

DISCUSSION

Our results confirmed the simultaneous transmission of DENV, CHIKV, and ZIKV in
northeastern Brazil and revealed the large impact of these viruses as causes of febrile illness
requiring medical care. During the study period, 26.1% of the enrolled patients were
laboratory-confirmed with an acute arboviral infection. However, between July and October
of 2015, when transmission of CHIKV and DENV peaked, the frequency of any arboviral

infection was >50%.

Particularly noteworthy was our finding of CHIKV circulation in Salvador at the same time
(September 2014) that it was first detected causing outbreaks in other Brazilian cities [3,4],
though apparently major amplification in Salvador only began in June 2015, one month after
the ZIKV epidemic peak in May 2015 [15]. Curiously, ZIKV spread in Salvador was very
rapid and the outbreak, comprising ~17,500 case reports, lasted only two months [15,16],
while the CHIKV emergence was less abrupt and lasted longer, hampering its prompt

recognition, especially because public health attention was directed to the ZIKV outbreak
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[17]. Although our surveillance study included only one health unit of Salvador, our arboviral

detection over time reflected previous citywide observations [15-17].

It remains unclear why ZIKV and CHIKV had different spread patterns in Salvador, both
being transmitted mainly by the same Aedes (Stegomyia) aegypti mosquitoes and with the
local population entirely susceptible to both. Furthermore, Salvador Ae. aegypti are not
particularly susceptible to an American strain of ZIKV tested experimentally [18],
inconsistent with the explosive amplification that was observed citywide [15]. It is possible
that particularities in the interaction between viruses, vectors, and the human population
produced different outcomes in terms of vectorial capacity. These may include virus strains
variation, human and mosquito’ co-infections, human genetic diversity, variation in the
sequence and timing of human arboviral infections, and even the involvement of other Aedes

species, such as Ae. albopictus, in ZIKV and CHIKV transmission.

We also found that co-infections were relatively common, affecting 23 (9.3% of the 247
acute arboviral infections detected and 2.4% of all the febrile patients studied). In addition,
38 (17.0%) of the 224 acute single arboviral infections and 133 (20.0%) of the 701 patients
without an acute arboviral infection had laboratory evidence for a recent arboviral infection.
The impressively high frequencies of concomitant and sequential infections were apparently
due to the intense simultaneous transmission of the three arboviruses in Salvador during the

study period.

Statistically, the likelihood of simultaneously detecting two independent events is estimated
by multiplying their individual likelihood detection. However, two events could also be

dependent, e.g. the co-infection of people by two different arboviruses through the bite of a
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mosquito carrying more than one arbovirus, resulting in simultaneous transmission. In our
study, the observed frequencies of human co-infections were not statistically different from
those expected, under the assumption of independent arboviral infections. This negative
finding suggests that human co-infections are non-associated, rather than dependent events.
However, as our non-association findings are supported merely by statistical analyses, they
might not represent the true behavior of these viruses in nature. Further studies are needed to
investigate potential arbovirus interactions in vectors and hosts, and to better determine
whether pathogenesis and clinical outcomes of co-infections and sequential infections differ

from those of single infections.

Among the arboviruses we studied, ZIKV presented the lowest frequency. This may be
explained by our limited capacity for detecting ZIKV infections among the general patient
population seeking medical care at the health unit because our inclusion criteria required the
presence of fever, which is less common in ZIKV infections [19]. In addition, the sensitivity
of ZIKV molecular diagnosis is limited [20], hampering case detection during the viremic
phase of the infection, and we did not employ ZIKV serological tests due to their low
accuracy [13,14]. Finally, some patients diagnosed with an acute FLAV infection based on
DENV IgM-ELISA seroconversion might actually have reflected a ZIKV infection that
cross-reacted with DENV. It is important to emphasize that FLAV infections were most
likely caused either by DENV or ZIKV, as there are no reports of other FLAV causing
human infections in Salvador. Yet, we cannot completely rule out the possibility of silent
circulation of other FLAV pathogens, such as yellow fever or West Nile, causing

unrecognized infections.
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Interestingly, Zika patients had a lower median age compared other arboviral-infected
patients. As ZIKV infections typically produce milder clinical manifestations, it is possible
that ZIKV-infected children were more likely to be brought by their parents or guardians for
medical care than adults. It is also possible that Zika clinical manifestations in older adults
are less prominent than in children and younger adults, as previously observed in a Puerto
Rico study that showed that, among individuals with laboratory-confirmed ZIKV infections,
those who were symptomatic were younger than those who were asymptomatic [21].
Previous DENV exposures, which increase with age, may play an immunolomodulatory role

in this difference [22,23].

As previously noticed, we also detected clinical manifestation differences between DENV,
CHIKV, and ZIKV infections. Zika patients more frequently had rash and pruritus, as shown
in Brazil [24] and Nicaragua [8], while arthralgia were more common in chikungunya
patients, as reported in Trinidad [25]. However, rash and pruritus were also common among
non-ZIKV patients, affecting those with DENV and CHIKYV, as well as patients with non-
arboviral illness. Arthralgia was also very frequent among non-CHIKYV patients, occurring in
>50% of DENV, ZIKV, and non-arboviral patients. As a caveat, our signs and symptoms
data were based on patients’ self-reports rather than medical evaluations. Thus, imprecision
for some signs, such as joint edema may have occurred. In addition, the generalizability of
our findings are limited to febrile patients and do not totally apply to ZIKV-infected patients,

who frequently have no detectible fever.

Despite some clinical differences, an erroneous presumptive diagnosis was the rule. Dengue
was suspected for <10% of the patients with confirmed DENV single infection, but was

suspected for ~30% and ~20% of patients with confirmed CHIKV and DENV/CHIKV
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infections, respectively. Chikungunya was suspected for ~10% of patients with CHIKV
infection and for none with DENV/CHIKYV co-infection. These findings may be explained by
the lack of physicians’ awareness regarding high levels of CHIKV transmission in Salvador
[17]. They also suggest that differences between clinical manifestations of DENV and
CHIKYV infection (possibly related to the severity of symptoms) made physicians suspect
dengue two-to-three times more often in patients with confirmed CHIKV infections,

compared to patients with confirmed DENV infections.

In summary, our study, conducted during a period of intense, simultaneous DENV, CHIKV
and ZIKV transmission, highlights the burden of arboviral diseases for febrile illness and
indicates that co-infections are common in these circumstances. Given the clinical similarities
among arboviral diseases and the challenge of an accurate clinical suspicion, epidemiological
information on seasonality, population susceptibility, and transmission intensity is needed to
improve the accuracy of presumptive clinical diagnoses. However, only with accurate
diagnostic tools readily available in local health units, will we be able to provide proper

detection, clinical care, and surveillance of arboviral diseases.
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18.

Characteristics DENV CHIKV ZIKV FLAV DENV/CHIKV CHIKV/FLAV  Negative

(N: 32) (N: 159) (N: 13) (N: 20) (N: 13) (N: 9) (N: 568)

Table 1. Clinical characteristics of the febrile illness patients enrolled in the study according to laboratory

diagnosis of acute arboviral infection. Salvador, Bahia, Brazil. September 2014-July 2016.
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Number of cases (%) or median (interquartile range) ®

Demographics

b

Age 30(15-38) 32(20-43) 20 (15-38) 35 (24-42) 34 (19-34) 47 (37-51) 26 (15-37)
Female sex 15 (46.9) 78 (49.1) 7 (53.8) 11 (55.0) 10 (76.9) 3(33.3) 266 (47.1)
Clinical manifestations
Days of fever ° 4 (3-4) 1(1-3) 2 (2-3) 3 (1.5-5) 2 (1-2) 2 (1-2) 2 (1-4)
Headache 29(93.5)  148(93.1)  12(92.3)  20(100.0) 12 (92.3) 8 (88.9) 504 (89.2)
Myalgia 25 (80.6) 150 (94.3) 11 (84.6) 17 (85.0) 11 (84.6) 9 (100.0) 452 (80.4)
Retro-orbital pain 20 (64.5) 116 (73.4) 9 (69.2) 15 (75.0) 7 (53.8) 5 (55.6) 348 (62.2)
Arthralgia 19 (59.4) 151 (94.9) 7(53.8) 15 (75.0) 11 (84.6) 9 (100.0) 354 (62.3)
Swollen joints ° 10 (31.2)  63(39.6) 4 (30.7) 8 (40.0) 7 (53.8) 4 (44.4) 100 (17.6)
Vomit 8 (25.0) 36 (22.8) 1(7.7) 5 (25.0) 6 (46.1) 0 567 (29.8)
Rash ° 12 (375)  36(22.9) 9 (69.2) 11 (55.0) 7 (53.8) 1(11.1) 186 (32.9)
Pruritus 10 (31.2) 23(14.7) 9 (69.2) 10 (50.0) 7 (53.8) 0 196 (34.5)
Presumptive diagnosis recorded on the chart ©
Dengue ” 3(9.4) 49 (30.8) 1(7.7) 2 (10.0) 3(23.1) 2(22.2) 60 (10.7)
Zika® 6 (18.7) 11 (6.9) 3(23.1) 3 (15.0) 2 (15.4) 1(11.1) 34 (6.1)
Chikungunya ° 0 17 (10.7) 0 (0) 0 0 0 8 (1.4)
uVvi 3(9.4) 41 (25.8) 1(7.7) 4 (20.0) 1(7.7) 2(22.2) 87 (15.6)
URI ¢ 2 (6.2) 3(1.9) 0 (0) 0 0 0 45 (8.1)
Gastroenteritis 13.1) 0(0) 0(0) 0 0 0 13 (2.3)
Cystitis 1(3.1) 2(1.3) 0 (0) 1(5.0) 0 0 5 (0.9)
Other ° 3(9.3) 2(1.3) 1(7.7) 1(5.0) 0 0 24 (4.3)
None 14 (43.7) 61 (38.6) 7 (53.8) 11 (55.0) 8 (61.5) 4 (44.4) 309 (55.4)

Note. Of the 948 study patients, data was not shown for one patient with an acute DENV and ZIKV co-infection

and for 133 patients with laboratory evidence of recent arboviral infections.
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CHIKV= Chikungunya virus; DENV= Dengue virus; FLAV= Flavivirus; UVI = Unspecific viral infection; URI
= Upper respiratory infection ZIKV= Zika virus.

& Data were not available for some variables: sex, headache, and rash (4 patients each), myalgia (7 patient),
retro-orbital pain (11 patients), vomit (2 patients), medical suspicious recorded on the chart (14 patients).

® Differences between groups were statistically significant (P<0.05).

¢ Sum may be greater than 100% because some patients had more than one clinical impression recorded on the
chart.

¢ URI included pharyngitis, sinusitis, and influenza.

¢ Other medical suspicious were leptospirosis, pneumonia, skin infection, rotavirus, viral myositis, appendicitis,

HIV, mumps.
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Figure titles.

Figure 1. Flowchart of 948 patients enrolled during an acute febrile illness surveillance
study in an emergency health unit, according to the arboviral diagnosis, Salvador,

Brazil, September 2014 to July 2016.

Footnote. Of the 247 cases of acute arboviral infection, 39 showed evidence of a recent
arboviral infection. These are in addition to the other 133 recent arboviral infections shown in

the figure.

Figure 2. Percent distribution of 948 acute febrile illness patients according to the

arboviral diagnosis by month, Salvador, Brazil, September 2014 to July 2016.
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Figure 1
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Figure 2

Downloaded from https://academic.oup.com/cid/advance-article-abstract/doi/10.1093/cid/ciy1083/5251719 by Fundacao Oswaldo Cruz (FIOCRUZ) user on 16 January 2019
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