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Abstract

Background

Zika virus (ZIKV) emergence in South America rewghthe lack of knowledge
regarding clinical manifestations in HIV-infectedividuals. Objectives: We described
the clinical characteristics, laboratory manifastad, differential diagnosis, and

outcome of ZIKV infection in a large, single-centahort of HIV-infected patients.

M ethods

HIV-infected patients aged 18 years with clinical suspected arboviral disdes® an
ongoing cohort were followed from February throl@gcember 2015. Acute serum
samples were tested for ZIKV, DENV, aGtHIKV by rRT-PCR, anti-DENV IgM/IgG,
and syphilis assays; convalescent samples weegltistanti-DENV IgM/IgG; and
urine samples were tested for ZIKV by rRT-PCR. ZIKiease was defined

according to the PAHO guidelines.

Results

Of 101 patients, ZIKV was confirmed in 43 cases suspected in 34, and another
diagnosis was assumed for 24 patients (denguendacglatent syphilis, respiratory
infections, human parvovirus B19, adverse drugtr@acmusculoskeletal disorders,
and acute gastroenteritis). ZIKV-confirmed and sa$pd patients reported similar
signs and symptoms. Pruritic rash was the most camsymptom, followed by
myalgia, nonpurulent conjunctivitis, arthralgiapgtration, and headache. In the short-
term follow-up [median 67.5 days (IQR: 32-104.8D4 cell countZ =-.831p =
0.406) and HIV viral load4 = —.447,p = 0.655) did not change significantly post

ZIKV infection. There were no hospitalizations, qaivations, or deaths.



Conclusions

Among HIV-infected patients with suspected arbduliaease, 42.6% were ZIKV-
infected. CD4 cell counts and HIV viral load wexd different post ZIKV infection.
Differential diagnosis with other diseases and eslverug reaction should be

evaluated.

Keywords: Zika; ZIKV; Arboviruses; HIV; Brazil

I ntroduction

The association between HIV infection and endenseates, especially in
tropical regions, has been describetiSome coinfections can modify the clinical
course of both HIV infection and the associategakg, worsening their clinical
conditions as observed in patients with leishmasi&hagas disease, and malafia.
HIV and dengue virus (DENV) are often detected togein tropical areas®** Small
series and case reports revealed that coinfectezhfsaare not at an increased risk of
severe DENVbr accelerated HIV progressidi:* However, Pang et al., based on the
World Health Organization 2009 classification aigen a matched case-control study,
suggested that patients with DENV/HIV may morelijikgevelop a severe DENV

outcome !’

Zika virus (ZIKV) is an arbovirus that has emergeda new public health threat
and caused a large outbreak in Brazil and Latin dcaen 2015-2016 with increased
reports of a ZIKV infection-associated congenitaidrome, Guillain-Barré syndrome
and other neurological disordet&.To date, 48 countries and territories in the Anasic

have confirmed autochthonous, vector-borne trarsoriof ZIKV disease™®



Information is lacking on whether concurrent HIVIRZIKV infection can affect

clinical and laboratory manifestations, the seyesitZIKV disease, and increase in
atypical presentations and HIV disease progresS§iafvet et al. reported a detailed case
with good response to combination antiretrovirarépy (CART) and high CD4+ T-cell
count. The patient had mild symptoms, no major fatowy abnormalities, and

recovered completely from ZIKV infectiof This study aimed to describe the clinical
characteristics, laboratory manifestations, diifiisd diagnosis, and outcome of ZIKV
infection in a large, single-center cohort of HiMacted patients in Rio de Janeiro,

Brazil.

Methods
Study Design

The study was conducted at the Acute Febrile IHasd aboratory (AFIL) of the
Evandro Chagas National Institute of Infectiousdaises, Oswaldo Cruz Foundation,
from February 1 to December 31, 2015. AFIL is &refice center in Rio de Janeiro,
Brazil, for patients with acute febrile diseasdse Participants included in this analysis
are part of the Institute HIV/AIDS cohort that Haeen established in 1998 as described
elsewhere?! HIV-infected patients aged 18 years, with clinical suspected arboviral
disease (i.e., fever, headache, arthralgia, mygbgastration, gastrointestinal
symptoms, conjunctivitis, or rash) were referrethi® AFIL. Patients were interviewed
using a standardized case report form to collectadgaphical information, clinical
presentation, and laboratory test results. Bloodsas were collected during the acute
phase (within 7 days after the onset of symptomd)during the convalescent phase

(14 to 21 days after initial assessment).



Study definitions

Socio-demographic, lifestyle, health, and HIV/AIDS-related factors

Race/ethnicity, schooling, alcohol consumptionaoggte smoking were self-
reported on the day of AFIL assessment. HIV diagnaste and types of CART
exposure, AIDS-defining illnesses (ADI), CD4+ THaabunts, and HIV viral load (VL)
were extracted from the patient's chart. CD4+ [T emints were categorized as < 200,
200-499, and 500 cells/mm HIV RNA VL was logg-transformed and measured in
logio copies/mL and categorized into < 40, 41-1,00001500,000, and > 10,000
copies/mL. Plasma HIV VL and CD4+ T-cell counts ieonsidered in the analysis if
determined within 4 months before and up to 4 m®after an arboviral infection

investigation.

Laboratory analysis and confirmation

Real-time reverse transcriptase polymerase chastiom (rRT-PCR) assays for
ZIKV were performed in the acute serum samples WiéhQuantiTect Probe RT-PCR
kit (QIAGEN), as described previoust§ Viral RNA was extracted from 14dL of
human serum specimens with the QIAamp Viral RNA iNiit (QIAGEN, Valencia,
CA, USA) in accordance with the manufacturer's gstggd protocol. Acute serum
samples were also tested by RT-PCR for DER®NdCHIKV ?*. rRT-PCR for ZIKV
was performed on acute and convalescent urinerapeasi according to their
availibility. All acute and convalescent serum séapvere tested for anti-DENV IgM
and IgGas described by the manufactufeanBio, Brisbane, Australia). Acute serum
samples were analyzed for syphilis using VDRL (gsbDiagnostica, Minas Gerais,
Brazil) and treponemal assays (Imuno-ELISA Ahteponema pallidunfrom Wama

diagnostica, Sao Paulo, Brazil). CD4+ T-cell cowftsamples were evaluated on a BD
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FACSCalibur cytometer (Becton Dickinson, USA) anobatt Real Time HIV-1

assay was used for measurement of HIV-1 VL (lowett lof detection, 40 copies/mL).
Pregnancy test was not performed during the addseof the disease, but a chart
review was carried out later to assess whethemamyan with reproductive potential
became pregnant at follow-up.

Case definition: ZIKV disease was defined accordmthe latest guidelines of
the Pan American Health Organization (PAHO), 261&uspected case: the presence
of exanthema and at least two of the following signd symptoms: low-grade fever
(temperature < 38.5°C), conjunctivitis, arthralgrayalgia, or swollen joints. A
confirmed case of ZIKV disease was defined as iemaivho met the criteria for a
suspected case with laboratory confirmation ofmeZdéKV infection. This study
assessed only detectable RNA of ZIKV in serum angime by rRT-PCR. ZIKV
serologies and plaque reduction neutralization(RRNT) were not performed in this
study, thus probable case of Zika virus diseas&lamt be stablished. Another
diagnosis was considered if the patient had otlwcal or laboratory-confirmed
diagnosis.

The investigations were performed as part of tigoorg study on “Detection of
unusual clinical presentations of arboviruses”,ahihwas reviewed and approved by the
local Ethics Committee (CAAE 0026.0.009.000-07)it#n informed consent was
obtained from all the patients.

Statistical analysis

Median [interquartile range (IQR)] and frequency) (#ere used to describe the
patient’s characteristics for continuous and categbdata, respectively. The median
changes in CD4+ T-cell counts and HIV-1 RNA VL ma@@snents were compared

using the Wilcoxon test in patients with detectadie undetectable ZIKV before and



up to 4 months after ZIKV infection diagnosis. Gaiecal variables were compared
using a chi-squared test or Fisher’s exact teappsopriate. Statistical analyses were

performed using the Statistical Packages for S@g&nces, version 17.

Results

A total of 101 HIV-infected dengugZika-, or chikungunya-suspected patients
were assessed between February and December 284 méldian age was 41.8 years
(IQR: 33.5-49.8). Most of the patients were mab4%), white (51.5%), and with
more than nine years of schooling (67.3%). Regail@yhol use was reported by 39.6%
and only 17.8% had reported current cigarette sngpkihe median known HIV
infection status was 8.7 years (IQR: 4.9-12.8) AlRiS-defining illnesses occurred in
58.4% patients. CD4+ cell counts and HIV VL dataeveollected from 71.3% patients
with a median time of 54 days (IQR: 36.3—-72.8) befihe arboviral syndromic
investigation. The median CD4+ cell count was 6%52%/mnt (IQR: 439.8-859.0)
and 79.2% patients had undetectable VL. Lifetim&TAexposure was reported by
98.5% patients for a median time of 6.1 years (IQRB+=9.0). All but two patients were
on cART. The most frequently used cART were lamimadtenofovir+efavirenz
(31.6%), lamivudine+tenofovir+atazanavir+ritonafdi6.8%), and
lamivudine+tenofovir+lopinavir+ritonavir (12.9%)t&ly population characteristics are
given in Table 1.

Among the 101 enrolled patients, 43 (42.6%) haditoed ZIKV infection,
assessed by rRT-PCR assay as detectable RNA setbhe (n = 28), urine (n = 12), or
both (n = 3). The median threshold cycles (Ct)sierum and urine specimens was 33.4
(IQR: 29.4-35.4) and 32.7 (IQR: 30.0-34.6), respebt.

The median time of ZIKV detection by rRT-PCR wa®tdays (IQR: 1-3 days) in

serum and three days (IQR: 2-5 days) in urineasdlconfirmed cases. Suspected



ZIKV infection according to PAHO guidelines was ebsd in 34 patients with
negative rRT-PCR. The median time of serum colbecin these patients was three
days (IQR: 2-5 days).

The rRT-PCR for DENV was positive for two patie(@ENV-1 and DENV-4);
both were negative for ZIKV RNA. All samples fraime 101 patients were negative
for CHIKV RNA. Seven patients had secondary/lasyqthilis—one patient had
confirmed ZIKV infection, two had suspected ZIK\feation, and four had only this
diagnosis. Past syphilis infection was detecte2bii7% of the cohort. The other
diagnosed diseases were upper respiratory tragttiohs (n = 8), pneumonia (n = 3),
human parvovira B19 (n = 2), adverse drug reaction (n = 2), musskeletaldisorders
(n = 2), and acute gastroenteritis (n = 1). Non&gefl01 patients were hospitalized,
developed complications, or died. None of the womegorted pregnancy at the first
interview or during the follow-up.

In the 43 patients with positive rRT-PCR for ZIK¢e most commonly
reported signs and symptoms were rash (maculaaoulmpapular) (93.0%), pruritis
(83.7%), myalgia (69.8%), nonpurulent conjunctwif5.1%), arthralgia (62.8%)
associated with joint swelling in 12 of 27 patie(#4.4%), prostration (58.1%), and
headache (55.8%). Reported fever or measured leogyerature 37.5°C were
recorded in 51.2% patients. Similar frequenciethe$e signs and symptoms were
observed in the negative rRT-PCR for ZIKV suspecpeip. (Table 2).

In the short-term follow-up [median 67.5 days (I@2=104.5)], no significant
change in CD4+ cell counZ & —.831,p = 0.406), which was 670.5 cells/miiQR:
423.0-941.5 cells/mMand 644.5 cells/mi(IQR: 506.3—889.5 cells/minpre and
post ZIKV infection, respectively, was noted as {her Wilcoxon signed-rank test. No

statistical difference was observed in HIV VL aséline and post ZIKV infection (both



undetectable)q = —.447,p = 0.655). Furthermore, when the 34 patients wihative
rRT-PCR for ZIKV were included in this analysisetk were no statistical difference
observed in the CD4+ cell count and HIV VL pre @odt ZIKV infection.

Patients showing negative rRT-PCR for ZIKV with @tliliagnosis had less rash
(p = 0.001), nonpurulent conjunctivitis (p = 0.00®uritis (p < 0.001), periarticular
edema (p = 0.023), more chills (p = 0.025), andamaugh (p = 0.001) when compared
to rRT-PCR confirmed ZIKV patients. Laboratory cheteristics of the patients are
given in Table 3. Hematological test results wemglar among the groups. No

abnormaliver enzyme levels were observed.

Reactive acute phase anti-DENV IgM was detectesixmpatients (14.0%) with
positive rRT-PCR for ZIKV, which increased to nif&9.9%) in the paired
convalescent samples. In contrast, reactive anbNDE)M was detected in 11 (35.5%)
of the acute serum samples among negative rRT-BCRKYV suspected patients.
Only two (9.1%) acute samples were detected wibtiree anti-DENV IgM in the other
diagnosis group—one patient with acute DENV diaggaad one patient with
pneumonia. During the course of both suspected ZAKY other diagnosis group
disease, serum anti-DENV IgM percentage reactiverasained similar to that in the
acute phase. High prevalence of reactive anti-DHENY was detected in the acute
serum samples in all the groups, suggesting preMiNYV infection (Table 3).
Discussion

The study describes the clinical characteristaisotatory features, differential
diagnosis, and outcomes within a cohort of HIV-atéel patients with concurrent ZIKV
infection in a single reference center. The stueipdnstrated that most coinfected
patients had mild clinical symptoms and no majbptatory abnormalities. There were

no hospitalizations, complications, or deaths.tihdl patients recovered completely
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from ZIKV infection. Additionally, differential dignosis with other diseases and
antiretroviral therapy cutaneous adverse reacsbnosild be evaluated. No patients had
chikungunya possibly because the first autochthsmi@nsmission in Rio de Janeiro
was detected in October 2015.

In this study, ZIKV-confirmed and suspected pasdmd similar signs and
symptoms of HIV-uninfected patients at the samergpt® Rash was the most com-
mon symptom, followed by pruritis, and myalgia, parulent conjunctivitis, arthralgia
associated with joint swelling in some patientgspration, and headache at similar
frequencies. Fever, when present, was generalylofi-grade and short term, similar
to that reported in other studié&?®

Two patients developed rash just a few days afteoduction of fosamprenavir
and efavirenz, which was considered a cutaneousrseldrug reaction, typically
manifesting as a maculopapular rash with or witleystemic symptom$? Seven
(7.5%) patients had secondary/latent syphilis uidicig one ZIKV-confirmed patient
and two ZIKV-suspected patients. Our findings amesistent with syphilis prevalence
in HIV-infected patients reported in other settinys* Past syphilis history was
reported in 25.7% of the cohort. Syphilis is a dseethat still represents a persistent
public health problem both in the HIV-infected aminfected populatior’?

Another infectious disease that should be invest@a the differential
diagnosis of rash in HIV-infected patients is hurpanvovirus B19 infectiort>3*
which was confirmed in two patients. Despite adheego CART, one patient
developed severe anemia requiring blood transfusmahimmunoglobulin, but finally
recovered. The second patient had mild symptonsowitanemia. Both had

exanthema.
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Gonzales et al. reported two cases of DENV/HIWhtegtion during a DENV-
3 epidemic in Havana, 2001-2002. CD4+ cell couetsained within reference ranges,
and HIV disease progression was not obseri’ddendes et al. reported a case of
DENV hemorrhagic fever in an HIV-infected patiemt @RT. Both plasma HIV VL
and CD4+ cell counts did not change significantlthua 30 days before the diagnosis
of DENV or 10 days late:? In the present study, in the short-term follow(typo
months) post ZIKV infection, significant changeG4+ cell count and HIV VL was
not noted. ZIKV infection complications or new AlE&fining conditions were not
observed.

The similarity and frequency of clinical manifdg&tas between confirmed and
suspected cases suggested that a high proportgwspécted patients probably were
ZIKV cases because, in an epidemic setting, a negRir-PCR does not exclude Zika
as a diagnosis® Some studies suggested that ZIKV RNA detectiatién
plasma/serum by RT-PCR is only possible for a faysdafter the onset of symptoms.
363" The median time of ZIKV detection by rRT-PCR wa® tdays (IQR: 1-3 days) in
serum of confirmed cases. Although median serumecadn was slightly different in
suspected cases [three days (IQR: 2-5 days)],yithaae decreased the assay
sensitivity for virus detection in the serum. ZIK&/shed in urine for a longer duration
after onset of symptoms and usually has a higterttian that in serun®™°
Unfortunately, in this cohort, urine samples weoé collected from most of the
patients.

In the present study, reactive anti-DENV IgM wda$ected in 20.9% and
35.5% during the course of disease in the rRT-PG@R/Zonfirmed and suspected
groups, respectively. Conversely, only one patrdtit pneumonia in the other

diagnosis group had reactive anti-DENV IgM. Thiaatvity of anti-DENV IgM could
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be explained in at least two different ways. Thstfibut less probable, could
correspond to patients with DENV showing non-detielet DENV rRT-PCR. The
second, and more plausible, is antibody cross-keégcamongst previously DENV-
infected individuals??2**3 |n fact, highly reactive serum anti-DENV IgG was
detected in acute serum samples from all patientggesting a high prevalence rate of
past DENV infection. More specific serologic taegticomparing neutralizing antibody
titers to ZIKV and other flavivruses would be uddtr more definitive results’

Our study has some limitations. As most patientae cohort responded well
to cART and had high CD4+ cell counts, a clearghsbn whether ZIKV affects
(negatively or positively) the disease outcomesewerely immunocompromised AIDS
patients was not obtained. More ZIKV-suspectedsaseld have been confirmed by
rRT-PCR if urine or body fluids such as saliva lbaeén collected from all the patients.
4495 7|KV serologies and PRNT were not performed irs $tudy. Probable cases of
Zika virus disease according to PAHO guidelinedaowt be stablished.To the best of
our knowledge, this is the first study to evaludt¥/ZIKV coinfection based on a
larger cohort of HIV-infected patients from a sigenter during a ZIKV outbreak.

In conclusion, in a cohort of immunologically avidologically stable HIV-
infected patients with suspected arboviral dise4é8&% were ZIKV infected. CD4 cell
counts and HIV viral load were not different po$iK¥ infection. Differential diagnosis
with other diseases and adverse drug reactionddshelevaluated. Whether patients
with more severe immunodeficiency have differentanifestations and/or viral

shedding is yet to be investigated.
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Table 1. Baseline characteristics of 101 HIV-infected pasdnom Rio de Janeiro

between February and December 2015, stratifiedRByRCR Zika virus detection and

diagnosis (N=101)

Characteristics PositiverRT-PCR for  NegativerRT-PCR  NegativerRT-PCR
Zikavirus for Zikavirus for Zikavirus
Confirmed case Suspected case Other diagnosis
(n=43) (n=34) (n=24)

Median age, years (IQR) 41.8 (36.4-49.7) 40.0 (38131) 42.7 (33.6-49.3)
Gender

Male 24 (55.8) 16 (47.1) 19 (72.2)

Female 19 (44.2) 18 (52.9) 5 (20.8)
Race/ethnicity

Non-white 22(51.2) 15 (44.1) 12 (50.0)

White 21 (48.8) 19 (55.9) 12 (50.0)
Schooling, years

> 11 9 (20.9) 8 (23.5) 9 (37.5)

>09-11 20 (46.5) 13 (38.2) 9 (37.5)

<9 14 (32.6) 13 (38.2) 6 (25.0)
Regular alcohol use (yes) 19 (44.2) 10 (29.4) B1g¢
Current cigarette smoking 6 (14.0) 3(8.8) 9 (7.5
Median known HIV 8.4 (4.6-11.9) 9.4 (5.2-15.4) 7.2 (5.3-11.2)
infection status, years (IQR)
AIDS-defining illness (yes) 30 (69.8) 15 (44.1) (B8.3)
Current cART exposure 44 (100.0) 33(97.1) 23 (p5.8



Pl-based

NNRTI

Other
Median CD4+ count
(cells/mn?) (IQR)

> 500

200-499

< 200

Median HIV viral load

(logio copies/mL) (IQR)

<40
41-1,000
1,001-10,000

> 10,000

22 (51.2)
20 (46.5)

1(2.3)

670.5 (423.0-941.5)*

20 (66.7)
8 (26.7)
2 (6.7)

1.59 (1.59-1.59)

29 (96.7)

1(3.3)

18 (54.5)
11 (33.3)

4 (12.1)

13 (56.5)
9 (39.1)

1(4.3)

709.0 (468.0-855.0584.0 (302.0-838.0)

19 (70.4)
8 (29.6)

1.59 (1.59-2.57)

16 (59.3)
7 (25.9)
3 (11.1)

1(3.7)

10 (66.7)
3 (20.0)
2 (13.3)

1.59 (1.59-1.59)

12 (80.0)

2 (13.3)

1(6.7)

Data are presented as n (%) and median (interpanterval). 1QR: Interquartile

interval, CART: Combination antiretroviral therafl; Protease inhibitor, NNRTI:

Non-nucleoside reverse transcriptase inhibitorssiig CD4+ cell count and HIV viral

load collected 120 days prior to onset of Zika siinfection symptoms13 patients!7

patients9 patients.



Table 2. Clinical characteristics of 101 HIV-infected patig from Rio de Janeiro

between February and December 2015, stratifiedRByRCR Zika virus detection and

diagnosis (N=101)

Characteristics PositiverRT- NegativerRT-PCR NegativerRT-PCR
PCR for Zika for Zikavirus for Zikavirus
virus Suspected case Other diagnosis
Confirmed case (n=234) (n =24)
(n=43)
Macular/maculopapular rash 40 (93.0) 34 (100.0) 14 (58.3)
Pruritis 36 (83.7) 28 (82.4) 9 (37.5)
Myalgia 30 (69.8) 17 (50.0) 16 (66.7)
Nonpurulent conjunctivitis 28 (65.1) 19 (55.9) PR
Arthralgia 27 (62.8) 27 (79.4) 18 (75.0)
Prostration 25 (58.1) 15 (44.1) 18 (75.0)
Headache 24 (55.8) 17 (50.0) 16 (66.7)
Fever 22 (51.2) 21 (61.8) 17 (70.8)
Low back pain 19 (44.2) 10 (29.4) 9 (37.5)
Retro-orbital pain 19 (44.2) 14 (41.2) 12 (50.0)
Lymphadenopathy 14 (32.6) 5(14.7) 6 (25.0)
Anorexia 14 (32.6) 11 (32.4) 13 (54.2)
Periarticular edema 12 (27.9) 13 (38.2) 1(4.2)
Diarrhea 12 (27.9) 7 (20.6) 5(20.8)
Oropharyngeal pain 11 (25.6) 5(14.7) 7 (29.2)
Sweating 11 (25.8) 5(14.7) 9 (37.5)



Photophobia

Chills

Nausea

Taste alteration

Abdominal pain

Hoarseness

Nasal congestion

Coryza

Dyspnea

Dysuria

Cough

Bleedings
Petechiae
Bleeding gums
Epistaxis

Enanthema

Earache

Vomiting

Hepatomegaly

Splenomegaly

11 (25.6)
10 (23.3)
10 (23.3)
9 (20.9)
6 (14.0)
5 (11.6)
4(9.3)
4(9.3)
2 (4.7)
2 (4.7)

1(2.3)

1(2.3)

1(2.3)
1(2.3)

1(2.3)

8 (23.5)
10 (29.4)
11 (32.4)
9 (26.5)
6 (17.6)
2 (5.9)
3(8.8)
3(8.8)
3(8.8)
1(2.9)

5 (14.7)

3(8.8)
1(2.9)
2 (5.9)
3(8.8)
5 (14.7)
3(5.2)

1(1.7)

5 (20.8)
12 (50.0)
8 (33.3)
7(29.2)
5 (20.8)
3(12.5)
6 (25.0)
6 (25.0)
4 (16.7)
1(4.2)

8 (33.3)

1(4.2)
1(4.2)
2 (8.3)

2 (8.3)
1(4.2)

1(4.2)

Data are presented as n (%frever: reported or body temperatur87.5°C.



Table 3. Laboratory characteristics of 101 HIV-infectedipats from Rio de Janeiro

between February and December 2015, stratifiedRByRCR Zika virus detection

(N=101)
Characteristics PositiverRT-PCR  NegativerRT-PCR  NegativerRT-PCR
for Zikavirus for Zikavirus' for Zikavirus'
Confirmed case Suspected case Other diagnosis
(n=43) (n=34) (n=24)

Hematocrit(%) 41.1 (39.2-44.5) 40.7 (37.5-42.5) 41.7 (39.3-43.1)

Hemoglobin (g/dL) 13.8 (13.1-14.8) 13.7 (12.6-14.7) 13.9 (13.3-14.8)

Platelet (x 1&/mm’) 200 (176-223) 221.5 (183.5-266.3) 209 (158-249)

Leukocytes count (/mi 4,170 (3,750-5,020) 5,100 (3,985-5,745) 5,630 (4,580—6,960)

Neutrophils (%) 57.0 (49.0-65.0) 60.0 (50.0-66.3) 62.0 (52.0-75.0)

Lymphocytes (%) 33.0 (25.0-38.0) 33.0 (29.0-40.5) 27.0 (16.0-36.0)
Serum AST (U/L) 32.0(24.5-47.8) 27.0 (20.5-44.5)  6.5222.0-29.3)
Serum ALT (U/L) 40.0 (27.0-54.0) 29.0 (23.5-48.5)  3.53(25.3-44.8)
Reactive acute serum 6 (14.0%) 11 (35.5%) 2 (9.1%)
anti-DENV Igi
Reactive acute serum 39 (90.7%) 24 (77.4%) 20 (90.9%)
anti-DENV IgG

AST: Aspartate aminotransferase, ALT: Alanine artriziasferase

Data are presented as n (%) and median (intertuat@rval). Missing: AST:
n=11; ALT: n = 12; n = 7*Hematocrit, hemoglobin, platelet, leukocytes count,
neutrophils, and lymphocytes: n = 4; AST: n = 18TAn = 13, acute serum anti-

DENV-IgM and IgG; n = 3*Hematocrit, hemoglobin, platelet, leukocytes count,



neutrophils and lymphocytes: n = 1; AST: n = 6; Aldl= 8, acute serum anti-DENV-
IgM and IgG; n = 23 Among the two patients with positive rRT-PCR fdEBV, only

one patient showed reactive anti-DENV IgM respahs@ng the course of the

infection. The second reactive anti-DENV IgM inglgroup was detected in one patient

with pneumonia.



