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G1: 2 nucleoside reverse transcriptase inhibitors + 1 non-nucleoside reverse transcriptase inhibitor;
G2: 2 nucleoside reverse transcriptase inhibitors + 1 protease inhibitor. Friedmann: p < 0.05 (comparison
between moments in G1); p > 0.05 (comparison between moments in G2). Mann-Whitney: p > 0.05 (G1 = G2).
* Groups do not differ statistically, when comparing the different moments in each scheme.

Fig. 1 - Median, 1* and 3" quartile refer to T CD4* lymphocytes count by scheme and
treatment moment.
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G1: 2 nucleoside reverse transcriptase inhibitors + 1 non-nucleoside reverse transcriptase inhibitor;
G2: 2 nucleoside reverse transcriptase inhibitors + 1 protease inhibitor. PT in the x-axis: pre-treatment.
Chi-Square: p > 0.05 (G1 = G2). Chi-Square: p > 0.05 (G1 = G2). p value between “viral load undetectable”
from groups 1 and 2: before treatment, p = 0; 4" week, p = 0.167; 12" week, p = 0.127; 24" week, p = 0.087;
48" week, p = 0.777.

Fig. 2 and 3 - Distribution of patients from groups 01 (G1) and 02 (G2), according to T
CD4+ lymphocytes count and the percentage evolution of groups with undetectable viral
load across 48 weeks of treatment.

of G1 who had presented higher levels of viral load at the start of therapy
showed a greater decrease in these levels after 48 weeks (data not shown
in Tables or Figures).

DISCUSSION

In the present study, the majority of the patients were between the ages
of 25 and 49. This is in accordance with previous data reported in Brazil,
although cases in individuals above 50 years old is increasing®. Males
were predominant in the study, consistent with the tendency observed in
the national context, although the growing number of women infected
by the virus must be considered>.

As for the mechanisms of HIV transmission, most of the patients in
this study were classified in the heterosexual risk category, regardless of
gender. In the state of Sdo Paulo, and in Brazil as a whole, individuals
in this risk category have been predominating in recent years, mainly
among women>%,
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High potency AIDS therapy schemes are responsible for altering the
progression of the disease — decreasing both the incidence of opportunistic
infections and the proportion of deaths — since they produce durable
immunological responses characterized by a reduction in HIV plasma VL
levels and an increase in CD4* T lymphocyte counts in the majority of
patients*34357. SCHOOLEY?* described the impact of these treatments
on AIDS mortality in a review, and exemplified this reality with the study
of PALELLA er al.”, carried out with 1255 patients from nine cities in the
United States of America. These authors found a decrease from 29.4% to
8.8% in the proportion of fatalities among the group of patients with CD4* T
counts below 100 cells/mm?one year after the approval of this new therapy.

However, the best initial regimen is also related to better prognosis.
According to LI et al.'* in 2011, immunological and virological responses
in the first five years after cART initiation strongly influenced these same
responses in the subsequent 5-7 years. Also, patients who responded well
to the first or second cART regimens maintained higher CD4+ counts
and lower HIV RNA than those who switched regimens at least twice.
In a multicohort study® in Africa and Asia with 632 patients on second-
line cARV for more than six months, it was reported that almost 20%
of them displayed WHO clinical, immunological or virological criteria
of failure after a median of 12 months of follow up, with cumulative
probabilities showing up to 28% of failures at two years. In contrast to
the study above, our results showed some clinical worsening or death in
10.4% of patients after 48 months.

Furthermore, we observed in the present study that schemes
containing NNRTI were more frequently used (81%) than those with PI
(18.9%). These data are similar to those found in a study by SANTOS
et al.* in 2009 in the state of Goids, Brazil, that included 222 patients,
160 (72%) of whom were using NNRTI, emphasizing the combination
of zidovudine (AZT), lamivudine (3TC) and efavirenz (EFV). In the
same country, the findings of CUELLAR’ between the years 2002 and
2003 in Recife in the state of Pernambuco, obtained from monitoring
69 patients for 12 months, also demonstrated that the use of NNRTI was
more common in 72.5% of cases and the combination AZT+3TC+EFV
was the most indicated. In this same study, the authors found nelfinavir
among the most used PI also with the association AZT and 3TC’. All
these data are consistent with studies of about 5,000 patients conducted
in Latin America and the Caribbean, with the indication of NNRTI as part
of the initial regimen in 84% of them, while EFV was the most frequently
used drug (58.5%)°. However, in the present study the schemes were not
differentiated by drug, but rather by drug class only.

The present study has found an increase in CD4* T lymphocytes
counts in both groups. After 12 weeks of treatment, G1 and G2 presented
an equal mean increase of 141 cells and 144 cells. FERRADINI e al.®
in Cambodia, Asia, showed that a strong immune reconstitution was
observed after 24 months (gain of 258 cells/mm?® [IQR: 136- 425]) of
follow-up on second-line cART regimens. In 2010 in Brazil, a study by
SANTOS et al. that compared these cell counts before and after 36
months of treatment regardless of the ARV scheme used, demonstrated
an average increase of 225 T CD4+ cells. The less expressive increase
in the T CD4+ counts found in our study was probably due to the short
follow- up period of only a few months. Additionally, the lower CD4+ T
cells count at cART initiation, which strongly predicts progression in the
first five years after CART®, could have led to a slower immune restoration,
together with the high VL values observed in the pre-treatment phase.
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SOUZA et al.¥, in a study between 1996 and 2001 in Botucatu
City, Sao Paulo State, Brazil, found a mean increase of CD4* T cell
counts in patients treated with a combination of NNRTI that did not
differ statistically from those of patients treated with PI. In the present
study, a statistical difference was found only in G1 when comparing
pre-treatment CD4* T lymphocyte counts with those after 4, 12, 24 and
48 weeks of treatment.

A study from 2004 by ROMANINI et al.® in Porto Alegre (RS),
Brazil, with patients treated with NNRTI (AZT + 3TC + EFV) and PI
(AZT + 3TC + atazanavir) found a significant increase in the CD4* T cell
counts in both groups, but no difference when one group was compared to
the other. In this study, the increase in the number of CD4* T lymphocytes
was similar to that found in our study, i.e. a median gain of 144 cells
in the group treated with PI and 169 cells in the NNRTI-treated group.

Some authors®1*?73240 have reported better results with triple drug
schemes containing NNRTI and PI than double AIDS drug schemes.
Nevertheless, internal comparisons do not indicate any difference in
the evolution of patients, as observed in the present study wherein both
schemes were effective in increasing CD4* T lymphocyte counts, which
was demonstrated by a percentage increase in the portion of patients with
more than 200 cells/mm? throughout the observation period. The CD4+ T
count was below 200/mm? before cART in 80.8% of the patients treated
with NNRTI and 63.6% of those treated with PI. After 48 weeks of cART
these counts were above 200 cells in 76.6% of the NNRTI group and
63.6% of the PI group.

With reference to plasma VL after 36 months of cART, SANTOS et
al.® found that approximately 80% had results below the limit of detection,
a proportion higher than that of our study, in which 67.2% of the patients
achieved undetectable levels after six months of therapy and maintained
this result until the end of the 48 weeks. However, these are better data
than those of PINTO NETO et al.? in 1998 and 1999 in Vitoria (ES), and
CASEIRO et al.’ between 1997 and 2003 in Santos (SP) who found 50.0%
and 44.0% respectively. The percentages found in the present study are also
higher than those registered in the systematic review of BARTLETT ez al.!
in the United States of America in 2001, in which the schemes containing
PI produced an undetectable viral load in 46.0% of cases versus 51% under
NNRTTL. Still, other authors!® showed that participants using triple NRTI-
cART were significantly less likely to suppress RNA than those using
PI-cART or NNRTI-cART, in a study that involved individuals who were
either ART naive or not at the time of cART initiation.

Nevertheless, it should be emphasized that differences in the
methodology adopted by various authors hinders comparison, mainly on
account of the inclusion of patients having already experimented with
ARV or the maintenance in the study of patients with many changes in
therapeutic schemes, since the present study included only patients in
their first cART scheme.

The maintenance of undetectable VL was discussed by CASEIRO et
al3. These authors accompanied patients naive to cART for six years, and
found that only 27.5% remained with levels below the limit of detection
after one year of treatment with triple drug schemes, composed of both
NNRTI and PI. For SILVEIRA et al.** and CUELLARY, an undetectable
level as well as its maintenance for the longest possible period of time is
associated with factors of compliance or non-compliance to treatment’¢

such as education level, socioeconomic factors, side effects, the number
of doses of medicaments and the evolution of clinical parameters”. Some
authors'®!® hypothesized that patient age, HIV-1 disease stage before
cART initiation, immunological and virological responses to cART
in the first five years of treatment and types of cART regimens would
significantly affect later CD4+ count and RNA levels among long-term
cART users. However, other factors which occur in the early or late stages
of infection can contribute to the defective responses on these parameters,
such as low T CD4+ nadir® and residual viremia results from cellular
reservoirs despite viral suppression'®.

The best time to initiate the treatment and the best choice for a first
scheme remain frequent topics of discussion in the literature. Some
studies affirm the prudence of postponing the start of therapy on account
of its side effects and also because the benefits of the treatment do not
outweigh the risks of these effects®!. According to many authors such as
FRENCH ez al.?, NIXON & LANDAYB? and KAMAT et al."*, persistent
chronic inflammation and immune activation are factors potentially
determinant of morbidity and mortality not associated with AIDS, even
during effective cART. Thus, it is necessary for these parameters to
be minimized in order to increase patient survival. Meanwhile, other
studies*'*> have already indicated its earlier use, since the nadir of CD4+
T is considered an important factor for predicting the immune response
whereas the ARV combinations independently of the initial scheme
showed similar effects on this recuperation®. In addition to preventing
immune deterioration®, the early initiation of cART is associated with
improved control of diseases both related and unrelated to AIDS?.

It must also be considered that there is a strong correlation between
VL levels of the infected partner at the moment of transmission and the
VL values in the acute phase of those recently infected', which intensifies
the theory of early initiation of ARVs in order to maintain low VL in
chronic carriers.

In fact, due to the unavailability of a new review of medical records
and the impossibility of performing adjusted analysis, it must be taken
into account that the small sample size of this study, the retrospective
design and some baseline differences could result in biased interpretation.
Hence, larger prospective and long-term evolution studies are needed in
order to better evaluate the response and durability of each therapeutic
scheme.

CONCLUSION

The present study has shown a favorable evolution of the therapeutic
response in up to 48 weeks to the first scheme proposed for individuals
naive to cART, but without difference between the use of NNRTI versus PL

RESUMO

Evolucio de pacientes com AIDS pés cART: evolugio clinica
e laboratorial de pacientes com AIDS apés 48 semanas de
tratamento antirretroviral

A terapia antirretroviral na aids visa inibir a replicac@o viral, retardar
a progressdo da imunodeficiéncia e melhorar a sobrevida do paciente.
O objetivo do estudo foi comparar dois esquemas de tratamentos
antirretrovirais, quanto a carga viral plasmdtica (CV) e contagem de
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linfécitos T CD4*, durante 48 semanas de tratamento, pela revisao de 472
prontudrios no periodo de 1998 a 2005, em um Servigo de Ambulatérios
Especializados. Foram incluidos para o estudo 58 pacientes que
receberam esquema triplice como terapéutica inicial, os quais formaram
dois grupos: Grupo 1 (G1): 47 individuos em tratamento com dois
inibidores de transcriptase reversa andlogos de nucleosideos (ITRN) e
um inibidor de transcriptase reversa ndo andlogo de nucleosideo; Grupo
2 (G2): 11 pacientes em tratamento com dois ITRN e um inibidor de
protease. Entre os pacientes de G1 e G2, 53.2% e 81.8%, respectivamente,
foram classificados como portadores de aids com doenga definidora. A
contagem de linfécitos T CD4* aumentou progressivamente até a 24°
semana de tratamento, em todos os doentes e, a CV tornou-se indetectavel
em 68,1% dos casos de G1 e em 63,6%, do G2. O estudo concluiu que, em
ambos os grupos de tratamento, houve evolugao laboratorial semelhante
e essa observacdo foi compativel com evolugdo clinica favordvel dos
pacientes estudados.
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CASE REPORT

CO-INFECTION OF DENGUE VIRUS BY SEROTYPES 1 AND 4 IN PATIENT FROM
MEDIUM SIZED CITY FROM BRAZIL
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SUMMARY

The natural co-infection with dengue virus can occur in highly endemic areas where different serotypes have been observed for
many years. We report one case of DENV-1/DENV-4 co-infection in human serum detected by molecular tests. Phylogenetic analysis
of the sequences obtained indicated the presence of genotype V and Il for DENV-1 and DENV-4, respectively.

KEYWORDS: Brazil; Dengue; Co-infection; Flavivirus.

INTRODUCTION

Dengue is a major public health issue in tropical and subtropical
countries'®**, Dengue viruses (DENVs) belong to the Flavivirus genus,
Flaviviridae family, and are single stranded RNA viruses, with four
immunologically related serotypes (DENV-1 to 4) and each serotype is
phylogenetically divided into different genotypes®'* that have a increased
genetic diversity as a consequence of the exponentially growing human
circulation?! 4446,

Infection by any DENV serotype can cause different clinical diseases
that range from an acute self-limited febrile illness, the dengue fever
(DF) to life-threatening syndromes characterized by hemorrhagic and
capillary leak, the dengue hemorrhagic fever and dengue shock syndrome
(DHF/DSS)"». DENV infections cause 25 to 100 million cases of DF
and 250,000 cases of DHF/DSS per year in the world. Moreover, it is
estimated that 2.5 to 3 billion people are at risk of infection in more than
100 countries?.

Historically, the state of Sdo Paulo, Brazil, has been presenting
dengue outbreaks since 1990 when DENV-1 was introduced in the state.
Subsequent DENV introductions occurred in 1997 and 2002, when
DENV-2 and DENV-3 caused huge epidemics, with an increasing number
of mild and severe cases!¢36-3,

DENV-4 had a brief circulation in the country in 1982, with a focal
epidemic at the Northwestern region of the Brazilian Amazon. No further
cases of DENV-4 infection had been registered in the country until 2008,

when the virus was detected in three patients from Manaus, who had no
international traveling history'4.

DENV-4 reemerged in the country in 2010 and 2011 in the
municipalities of Boa Vista and Cantd in Roraima State*’. The virus
then spread to different geographic regions of Brazil with cases reported
in the northern states (Roraima, Amazonas, Pard)*, northeastern states
(Bahia, Pernambuco, Piaui) and southeastern states (Rio de Janeiro,
Sdo Paulo)?>4,

Sao José do Rio Preto (SJRP), which is located in the northwestern
region of Sdo Paulo State, has been presenting an endemic circulation
of dengue for 10 years and all four serotypes have been detected in the
city>*, In regards to dengue serotypes circulating in the years 2011-2012,
527 samples were examined and 359 (68%) were positive for dengue
virus (311 for DENV-1, 23 for DENV-2, 24 for DENV-4, 1 for DENV-1
and DENV-4 (unpublished). In this manuscript we report a DENV-1/
DENV-4 co-infection in a patient from SJRP.

CASE REPORT

The sample RP/BR/2012/507 was obtained from a patient with DF
in SJRP, Sdo Paulo, Brazil, in March 12" 2012. His serum was NSI
enzyme-linked immunosorbent assay (Bio-Rad) positive. RNA extraction
was performed with QiAmp Viral RNA (QIAGEN, Germany). RNA was
examined using Multiplex-Nested-PCR (M-N-PCR) to detect DENV
1-4%. The first RT-PCR was performed using Flavivirus generic primers
based on non-structural protein (NS5). In the second PCR, nested assays
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based on multiplex or conventional systems were used with species-
specific primers to detect and identify dengue viruses (DENV1-4). PCR
products were loaded onto a 1.5% agarose gel and visualized under
ultraviolet light. Amplicon sizes were determined by comparison with
a 100 bp DNA ladder (Invitrogen). Precautions to avoid contamination
were followed, positive and negative controls were used in all reactions,
and the procedure was reproduced several times’. Another protocol?
that amplifies the capsid protein (C) was also performed to confirm the
presence of DENV-1 and DENV-4 in the same sample (Fig. 1).

A) B)

PM 1 PM 1
1500 pb 1500 pb
600 pb 600 pb
482 pb 472 pb
392 pb
222 pb
100 pb 100 pb

Fig. 1 - Electrophoresis in agarose gel showing the amplified products on two methodologies.
PM = DNA ladder = 100 bp and 1 = Co-infection Sample RP/BR/507/2012, dengue 1 and 4
strains. (A) Lanciotti (1992) PCR assay showing the amplicon of 482 bp and 392 bp DENV-1
of DENV-4; (B) Bronzoni (2005) PCR assay showing the amplicon of 472 bp and 222 bp
DENV-1 of DENV-4.

The fragments amplified by confirmatory method were purified and
sequenced using the BigDye v3.1 (Applied Biosystems, Foster City, CA,
USA) in an ABI3130 automatic sequencer (Applied Biosystems, Foster
City, CA, USA). Nucleotide sequences were analyzed using the DS Gene
2.0 Software (Accelrys, USA) and confirmed as DENV-1 and DENV-4.
These sequences were deposited at GenBank (Accession numbers: DENV-
1 JQ950328 and DENV-4 JQ950329) (Table 1). Thirty-one sequences
of dengue virus serotype 1 and thirty-three sequences of serotype 4 that
correspond to the Capsid Protein gene (C) of Dengue viruses were used
for phylogenetic analysis (Table 1). Multiple sequence alignment was
conducted using ClustalW as implemented in BioEdit 7.1.3%.

Fragments of 365 bp (from DENV-1) and 257 bp (from DENV-4)
with sequences that encode the capsid gene were used in the alignment.
Using as reference the DENV-1 Mochizuki strain by Japan (Genbank
access number AB074760.1) and DENV-4 H778494 strain for Brazil
(Genbank access number JQ513335.1) we identify relevant amino acid
substitutions: two substitutions were identified in polyprotein of DENV-
1, R97G (Arginine to Glycine) and M107V (Methionine to Valine), as
for DENV-4 polyprotein, three aminoacid substitutions were identified:
F49L (Phenylalanine to Leucine), R53F (Arginine to Phenylalanine),
S57F (Serine to Phenylalanine) (Fig. 2A and 2B).

The phylogenetic tree was designed with tools of MEGA 5 software
(http://www.megasoftware.net). The statistical method was Neighbor-
Joining with Tamura-Nei model*! and the phylogeny analysis was tested
by bootstrap method with 1000 replications.

According to the phylogenetic tree created by genotyping of DENVs
strains from the co-infection detected in SJRP, DENV-1 that circulated

Table 1
DENV-1 and DENV-4 sequences used for phylogenetic analysis, including serotype and genotype, isolation sites, isolation year,
strain and GenBank accession numbers

Serotype and Genotype Genbank Accession Isolation site Strains Isolation Year
Serotype 1

DIG1 AB074760.1 Japan Mochizuki 2001
DIG1 AF180817.1 USA 16007 1999
D1G1 JN054255.1 Sri Lanka DV1_SL_2010b 2010
DIG1 GQ398255.1 Singapore SG/07K3640DK1/2008 2008
D1G1 DQ193572.1 Fujian/China Fj231/04 2004
D1G2 FJ196841.1 Guangzhou/China GD54/03 2003
DI1G2 FJ196842.1 Guangzhou/China GD66/03 2003
D1G2 EF440432.1 Australia ET243 2000
D1G2 EF025110.1 China 71/02GZ 2006
D1G3 AB074761.1 Japan A88 2002
D1G3 DQ285561.1 Seychelles/ France 1480/04 2004
D1G4 U88535.1 Nauru Island Clone WestPac 1997
D1G4 M23027.1 Nauru Island Nauru Island 1994
D1G5 FJ850087.1 Northern Brazil BR/BID-V2395/2006 2006
DI1G5 AF226685.2 Rio de Janeiro/Brazil Den1BR/90 2000
DIGS5 AF513110.1 Curitiba/Brazil BR/01-MR 2002
DIG5 FJ850075.1 Northern Brazil BR/BID-V2381/2002 2002
DIGS5 FJ850090.1 Northern Brazil BR/BID-V2398/2007 2007
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Table 1
DENV-1 and DENV-4 sequences used for phylogenetic analysis, including serotype and genotype, isolation sites, isolation year,
strain and GenBank accession numbers (cont.)

Serotype and Genotype Genbank Accession Isolation site Strains Isolation Year
Serotype 1

DIG5 FI850084.1 Northern Brazil BR/BID-V2392/2005 2005
D1G5 JX502769.1 Brazil RR_DENV1_09007 2009
DI1G5 FJ850070.1 Northern Brazil BR/BID-V2374/2000 2000
D1G5 FI850071.1 Northern Brazil BR/BID-V2375/2000 2000
D1G5 AB519681.1 Brasilia/Brazil SB 01057805 (DF02) 2002
D1G5 FJ850081.1 Northern Brazil BR/BID-V2389/2004 2004
DI1G5 HMO043709.1 Brazil 55/2009ES 2009
DI1G5 JIN086990.1 Brazil A 2010
DI1G5 JN086991.1 Brazil B 2010
Serotype 4

D4Gl1 FJ196850.1 Guangzhou/China GD09/1990 1990
D4Gl1 AF289029.1 Guangzhou/China Guangzhou BS 2000
D4G1 AF177542.1 Mindanao/Philippines Mindanao/BDJ/1995 1995
D4G1 GQ868594.1 Philippines PH/BID-V3361/1956/1956 1956
D4G2 EU854295.1 Puerto Rico US/BID-V1083/1986 1986
D4G2 GQ868582.1 Santander/Colombia CO/BID-V3409/2001 2001
D4G2 AH011968.1 Costa Rica D4.108_1996CR 1996
D4G2 IN559741.2 Boa Vista/Brazil ROR7365 2010
D4G2 JN983813.1 Boa Vista/Brazil Br246RR/2010 2010
D4G2 HQ822126.1 Roraima/Brazil Br347RR 2010
D4G2 HQ822125.1 Roraima/Brazil Br272RR 2010
D4G2 IN092557.1 Brazil SPH318527 2011
D4G2 IN712226.1 Sédo José do Rio Preto/Brazil RP/BR/2011/131 2011
D4G2 IJN712225.1 Sdo José do Rio Preto/Brazil SJRP/BR/2011/167 2011
D4G2 JQ513335.1 Belém/Brazil BeH778494 2011
D4G2 JIN092556.1 Brazil SPH319325 2011
D4G2 JIN092555.1 Brazil SPH319268 2011
D4G2 JIN092556.1 Brazil SPH319325 2011
D4G2 JQ513333.1 Boa Vista/ Brazil ROR7542 2010
D4G2 JQ513340.1 Boa Vista/ Brazil ROR7591 2010
D4G2 AY152252.1 San Juan/ Puerto Rico D4.69_1987 1987
D4G2 AY152084.1 San Juan/ Puerto Rico D4.84_1994 1994
D4G2 AY152056.1 San Juan/ Puerto Rico D4.17_1998 1998
D4G2 AY152196.1 San Juan/ Puerto Rico D4.28_1992 1992
D4G2 AY152336.1 San Juan/ Puerto Rico D4M.5_1982 1982
D4G2 AY152360.1 Dominica D4M.44_1981DM 1981
D4G3 HQ875339.1 Singapura SG(EHI)D4/2641Y08 2008
D4G3 GQ398256.1 Singapura SG/06K2270DK1/2005 2005
D4G3 AY618993.1 Bangkok /Thailand ThD4_0734_00 2000
Serotypes 1 to 4 using as outgroups

DENV-1 AB074760.1 Japan 2001
DENV-3 AF317645.1 Guangxi/China 2000
DENV-2 HM181971.1 Sdo Paulo/Brazil 2008
DENV-4 AF326573.1 Dominica 2000
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Fig. 2 - (A) Alignment of thirty-one amino acid sequences of Capsid Protein (C) of samples obtained at Genbank and the DENV-1 sequence isolated in this work. The strain RP/BR/2012/507a
is shown in yellow and amino acid substitutions identified are marked in green. Only amino acids are shown as distinct from the reference sample (AB074760.1). (B) Alignment of thirty-three

amino acid sequences of Capsid Protein (C) of samples obtained at Genbank and the DENV-4 sequence isolated in this work. The strain RP/BR/2012/507b is shown in yellow and amino acid
substitutions identified are marked in green. The amino acid substitution F49L is marked in blue. Only amino acids are shown as distinct from the reference sample (JQ513335.1).

in the patient belongs to genotype V (American-African group) (Fig.
3A) and DENV-4 belongs to genotype II (American group) (Fig. 3B).

DISCUSSION
In this work we investigated a DENV-1/DENV-4 co-infection event in
a patient from a public healthcare facility of SJRP (Sao Paulo, Brazil) in
2012. The co-infection can worsen the patient’s condition and recovery,

but in this case the patient doesn’t have a severe disease.
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The initial diagnosis was available by commercial ELISA assays to
detect DENV NSI1 protein in acute plasma. This assay provides additional
dengue diagnostic tool to the existing approaches of PCR, antibody
capture ELISA and virus isolation>®!01213:20242528 'Eyen though NS1 is
a sensitive methodology for the detection of DENV it should never be
used as the only methodology for DENV detection because it doesn’t
identify different serotypes®.

The imunofluorescence assay is a gold standard method for Dengue
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Fig. 3 - (A) Neighbor-Joining phylogenetic tree of 31 sequences of DENV-1 and the sequence RP/BR/2012/507a, inferred from Capsid gene (365 bp). RP/BR/2012/507a is highlighted in gray,
the five DENV-1 genotypes are indicated with “}”” and DENV serotypes 2, 3 and 4 are used as outgroups. “D” stands for “Dengue” and “1” represents the serotype. Genotype “G” is represented
after the serotype, with the number of the genotype. Bootstrap values are shown for key nodes and the scale bar represents 0.05 nt changes per site. (B) - Neighbor-Joining phylogenetic tree of
33 sequences of DENV-4 and the sequence RP/BR/2012/507b, inferred from Capsid gene (257 bp). RP/BR/2012/507b is highlighted in gray, the three DENV-4 genotypes are indicated with
“}” and DENV serotypes 1, 2 and 3 are used as outgroups. “D” stands for “Dengue” and “4” represents the serotype. Genotype “G” is represented after the serotype, with the number of the
genotype. Bootstrap values are shown for key nodes and the scale bar represents 0.05 nt changes per site.

Diagnosis and can be used by serotype strains®'. But IFA is not capable
of detecting the co-infections with other arboviruses, furthermore,
antibodies can be cross-reactive with Flaviviruses**. Therefore the
PCR remains extremely essential for disease surveillance, especially if
followed by nucleotide sequencing, which can lead us to a more robust
interpretation of the epidemiological context of the infection.

In order to provide timely information for patient management, and
early public health control of dengue outbreaks, it is important to establish
the diagnosis of an acute dengue virus infection during the first few days
after manifestation of clinical symptoms®.

Two different PCR assays were used in our study and both presented
the same results. Other simultaneous Flavivirus infections, especially
those caused by different dengue virus types, such as DENV-1 and 22236,
DENV-2 and 3*?244748 DENV-1 and 3%, DENV-3 and DENV-4!41> have
been reported. Hence, co-infection with distinct DENV serotypes during
outbreaks may be expected.

The Nested-PCR used in our study?® is a suitable tool for
detecting Flavivirus co-infections. Within a short amount of time, the
identification of the most common Brazilian Flavivirus is possible.
Such techniques can be applied as a rapid diagnostic tool in clinical

samples when a Flavivirus infection is suspected and differential
diagnosis is required®.

The nucleotide sequence was established using only one primers set
(Lanciotti primers® - Methodology section). This assay uses type-specific
primers for detection and typing of dengue viruses that presented cross
reactivity among primers®. This trend is important for diagnosis of co-
infections and also for nucleotide sequencing.

The changes in amino acids (R97G - Arginine to Glycine and
M107V - Methionine to Valine) identified in DENV-1 C protein has not
been reported previously. The FA9L substitution perceived in DENV-4
C protein and recognized only in other Brazilian isolates'334° can be
considered a genetic signature of Brazilian isolates and needs further
investigation.

Our two phylogenetic trees present representative strains of each
dengue serotypes (DENV-1 to 4) and they are correctly grouped according
to what was previously described; DENV-4 was the first to diverge,
followed by DENV-2 and a final split between DENV-1 and DENV-32'.

Our phylogenetic analysis indicates that DENV-1 and DENV-4
viruses detected in co-infection were distributed in the genotypes V and
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I1, respectively, and it also reflects the genotypes circulating in Brazil at
the present moment!!4°,

Our report demonstrates that co-infection with different serotypes of
dengue virus can occur naturally. This study reinforces the importance
of accurate diagnosis that really elucidate the origin of infection and
emphasizes the RT-PCR has the advantage to be used for molecular
characterization, when followed by nucleotide sequencing and
bioinformatics analysis.
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RESUMO

Co-infeccéo por virus dengue, sorotipos 1 e 4, em paciente de
cidade de porte médio no Brasil

A co-infecgdo por dengue virus pode ocorrer em dreas com circulag@o
endémica, nas quais diferentes sorotipos vém circulando durante muitos
anos. Neste trabalho relatamos um caso de co-infec¢do por DENV-1/
DENV-4 em soro humano, detectado por testes moleculares. Andlises
filogenéticas das sequéncias obtidas indicaram a presenca do genétipo
V e Il de DENV-1 e DENV-4, respectivamente.
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SEPTIC SHOCK IN PATIENT WITH DISSEMINATED HISTOPLASMOSIS
ASSOCIATED WITH AIDS: A CASE REPORT

Fabiano de Oliveira POSWAR(1), Jair Almeida CARNEIRO(1), Janice Mendes STUART(2), Jorge Patrick Oliveira FELICIANO(3) & Daniella Cristina NASSAU(4)

SUMMARY

Histoplasmosis is a systemic mycosis caused by Histoplasma capsulatum, which may present itself as a serious infection in
immunocompromised individuals. We present a case of 31-year-old female with newly diagnosed HIV infection and history of fever,
general and respiratory symptoms and diffuse hyperchromic papules through the body. She was admitted, with rapid progression to
septic shock, and the presence of neutrophils filled with yeast-like organisms was detected on peripheral blood smear hematoscopia
on the third day of hospitalization. The following is a brief review on the clinical picture and management of histoplasmosis.

KEYWORDS: Histoplasmosis; Mycoses; Acquired Immune Deficiency Syndrome.

INTRODUCTION

Histoplasmosis is a systemic mycosis caused by a dimorphic fungus
called Histoplasma capsulatum. It is classically considered an endemic
mycosis, although the fungus has an opportunistic behavior in patients
with depressed cellular immunity.

Humans acquire the infection through the inhalation of conidia
present in nature (bats found in caves and chicken stool). The clinical
picture can vary from asymptomatic to severe disseminated infections.
The diagnosis is based on the detection of the fungus in body fluids
(sputum, blood, cerebrospinal fluid) or tissues (histopathology), the
culture of biological and serological assays.

Treatment of the acute severe, chronic respiratory or localized forms
can be done with oral azoles (itraconazole) and, in the disseminated form,
amphotericin B is the drug of choice for initiating therapy (preferably
lipid formulations).

Histoplasmosis is one of the most important systemic mycosis in the
Americas, with widespread distribution in all regions of Brazil>'®. This
paper aims to report a case of septic shock in a patient with disseminated
histoplasmosis associated with acquired immunodeficiency syndrome
(AIDS).

CASE REPORT

The patient was a 31-year-old female, born in Varzea da Palma-MG,
admitted, by the emergency room, with productive cough with sputum,

unmeasured fever, sore throat, fatigue, weight loss and hyporexia for
a month. The patient reported the appearance of diffuse non-pruritic
hyperpigmented papules throughout the body, and ulceration in the
lower lip for 60 days.

On physical examination she presented a compromised general
state of health, prostrated, a mild conjunctival pallor, hydrated, afebrile,
mild edema of lower limbs and diffuse hypertrophic papules with sizes
ranging from 0.5 to 1.0 cm through the body. The vital signs showed blood
pressure (BP) of 90x60 mmHg, heart rate of 130 bpm, and respiratory
rate of 30 rpm. Oroscopy showed mild enanthem of the oropharynx and
purpuric patch on the lower lip.

On the first day of hospitalization, the patient remained asthenic
and developed a productive cough, mucoid sputum and hemoptysis.
Furthermore, a HIV serology was ordered, which retrieved a positive
result. In the second day, she had diarrhea and fecal incontinence.
Doses of clindamycin, ceftriaxone and sulfamethoxazole-trimethoprim
were started. On the third day, the patient showed a decreased level of
consciousness, hypoxemia and cardiopulmonary arrest (CPA) that was
reversed with resuscitation maneuvers.

The patient also showed a Glasgow Coma Score (GCS) of 3,
hemodynamic instability, inaudible BP and diminished vesicular murmurs
bilaterally. An intubation was performed and mechanical ventilation,
norepinephrine and dopamine were initiated. Patient status remained
severe, with septic shock, unresponsive to resuscitation measures and
high doses of amines. Blood gas analysis revealed severe metabolic
acidosis and hypoxemia. Chest radiography showed diffuse bilateral
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infiltrates, representative of the Acute Respiratory Distress Syndrome
(ARDS). Peripheral blood smear was performed which revealed the
presence of neutrophils filled with yeast-like organisms suggestive
of Histoplasma capsulatum (Fig. 1). Amphotericin deoxycholate,
vancomycin, piperacillin and tazobactam were then begun. In the fourth
day, the patient presented another CRA in asystole and died.

L.A

Fig. 1 - A neutrophil filled with yeast-like organisms suggestive of Histoplasma capsulatum.

DISCUSSION

Histoplasmosis is acquired through inhalation of conidia in nature.
Most inhaled conidia arrive intact in the alveoli and stimulate a host’s
inflammatory response, consisting of mononuclear cells and macrophages,
which are unable to destroy the microorganism. Histoplasma capsulatum
multiplies inside the cells of the immune system and, through the lung,
they enter into the perihilar and mediastinal lymph nodes and then into
the systemic circulation, producing inflammatory foci in other organs
such as the spleen and bone marrow.

After the second and third weeks of the onset of infection, it
develops a cellular response of Th1 type, which will produce gamma-
interferon and other cytokines that activate macrophages, which have
the capacity to lyse the intracellular yeast Histoplasma capsulatum.
This type of immune response leads to healing of primary infection
and in this state, people become very resistant to reinfection, but these
are exceptional cases. Fungi can remain viable in scarred areas for
several years.

Immunosuppression appears to be a major factor in triggering the
reactivation of previous infection. Histoplasma capsulatum can be
considered one of the most important opportunistic pathogens of the
human body. Patients with lymphoma, heart, liver or renal transplant,
patients using high doses of corticosteroids, and particularly AIDS
patients may develop severe cases of disseminated histoplasmosis,
resulting from the recrudescence of latent infections and, less frequently,
new exposures to the microorganism in hyperendemic areas. As the
patient of the current report was from a region where there are old houses
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and the tradition of breeding chickens, there was probably exposure to
environments contaminated with the fungus, particularly chicken runs and
roofs of abandoned houses. However, there are no studies of the actual
occurrence of Histoplasmosis in this region that could characterize the
area as hyperendemic.

The clinical form presented by individuals who become infected,
depends upon the immune response, although, the inhaled inoculum
size also has its importance. Patients with disseminated forms of the
myecosis, like the patient of the current report, show a Th2-type immune
response that produces IL4, IL5 and IL10, which inhibit the protective
Th1 response. In this case, the granulomas are absents or poorly formed,
there is a great proliferation of macrophages in tissues, the histoplasmin
skin test is negative, the antibody titers are high and the course of disease
is acute and severe”’.

Primary infection with Histoplasma capsulatum, regardless of the
presence of the symptoms may progress to the fungus spreading to the
whole body, particularly to macrophage rich organs. Normally, as the
specific anti-Histoplasma immunity develops, infection is controlled
in the secondary metastatic foci and diagnosis may only be performed
incidentally by biopsy showing the presence of yeast forms of the
agent2’3'7'l7.

Rarely, a small number of individuals with apparently normal
immune systems or those with some form of immunosuppression may
develop symptomatic disseminated histoplasmosis. Several conditions
that evolve with cellular immune depression might influence the spread
of the agent and, before the AIDS epidemic; patients with hematologic
malignancies (leukemias, lymphomas), renal transplant patients, collagen
diseases and sarcoidosis patients, corticosteroids users and those with
primary cellular immunodeficiencies were the ones who most commonly
developed systemic forms of the mycosis.

In AIDS patients, histoplasmosis is a severe, often fatal disease that
occurs when the level of CD4 is below 200 cells/mm?®. In the patient
of the current report, the level of CD4 and other relevant laboratorial
data could not be investigated, since the disease progressed rapidly
after the diagnosis. Accordingly, patients with AIDS often show a rapid
progression of the disease with high fever, severe anorexia, malaise,
nausea or vomiting, dyspnea, weight loss, generalized lymphadenopathy
and hepatosplenomegaly. Disseminated skin lesions, as those of the case
reported, are a common manifestation in these patients. Skin lesions
can also be localized and involvement of the mucosa might occur. Bone
marrow involvement is common and it is manifested by peripheral
pancytopenia. Interestingly, pulmonary involvement in systemic
histoplasmosis is rare, although, in severe cases of the disease, a miliary
or interstitial pattern can be observed on chest radiographs.

Other laboratory abnormalities such as elevated liver enzymes
(especially alkaline phosphatase and gamma-glutamyl transpeptidase),
lactate dehydrogenase and ferritin, aside of hypoalbuminemia are
commonly observed in these patients. Skin lesions, such as those reported
in the patient, are very common in cases of histoplasmosis diagnosed
in Latin America and may occur in up to half of diagnosed cases. They
are polymorphic and are presented in the form of papules, nodules,
ulcerations and located or ulcerated molluscoid lesions. Ulcerated
mucosal lesions may occur in up to one third of cases>*”!>17,
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The patient of the current case report evolved with septic shock and
lethal outcome. Indeed, with some patients the severe disseminated forms
can exhibit a sepsis-like syndrome with hypotension, shock, disseminated
intravascular coagulation and respiratory distress syndrome in adults with
high mortality rates. Death is the spontaneous evolution of these clinical
forms in most cases'*'6.

The diagnosis of histoplasmosis is based on finding the fungus
on secretions and/or tissues and on particular serological reactions. In
progressive disseminated histoplasmosis, the fungus can be seen on
microscopic examination of smears of the peripheral blood, as occurred
in this case report, as well as in bone marrow, skin or mucous lesion
exudates, sputum and cerebrospinal fluid (CSF). The cultures of any of
these materials may be positive. Blood cultures often isolate the causative
agent, particularly in patients with AIDS. The histopathology is another
way to make a diagnosis of histoplasmosis. Biopsies of skin or mucosa,
lung, bone marrow, liver, lymph nodes and intestines show the presence of
epithelioid granulomas, with a sarcoid aspect, where the microorganisms
can be seen within phagocytic cells; special stains such as Gomori-Grocott
and PAS are necessary for adequate visualization of the fungus!'.

Several serological tests with different sensitivities and specificities
are available for the diagnosis of histoplasmosis. Immunodiffusion
and complement fixation, using histoplasmin as antigen show positive
results in about 80% of patients, including those with self-limited acute
infection. False-negatives may occur in immunocompromised patients
with disseminated disease.

Complement fixation tests with titles of 1/32 or larger are suggestive
of active infection. The immunodiffusion test is more specific, but
less sensitive than the complement fixation. Immunoenzymatic
techniques (ELISA) have also already standardized for the diagnosis of
histoplasmosis and the previously accumulated clinical experience shows
that these are more sensitive and specific than complement fixation''.

The antigen detection is the most useful method for the serological
diagnosis of disseminated histoplasmosis in AIDS patients. Polysaccharide
antigen of the fungus has been detected in the blood or in the urine in
85% and 95% of infected individuals, respectively. The test can also
be applied in the cerebrospinal fluid and in respiratory secretions.
Radioimmunoassay was the technique used for the fungus detection
and is now commercially available. Skin tests using the histoplasmin are
not recommended for the diagnosis, because a positive result does not
distinguish past from current infection. Even a negative result does not
rule out active disease. These tests are ideal for epidemiological studies
in endemic areas of the mycosis'®. Finally, detection methods based on
polymerase chain reaction (PCR) have also been developed recently,
although they lack standardization®. In the current report, as the fungus
was found to be present in the peripheral blood smear, none of these
methods were necessary. Nevertheless, in other cases, they can aid in
the early diagnosis and treatment of the disease'’.

In the primary therapy of disseminated histoplasmosis, particularly
in patients with AIDS, amphotericin B is the drug of choice and must be
administered in a total dose of 35 mg/kg (total dose for adults between
2.0 and 2.5 g). About 75%-80% of patients show complete remission
of clinical manifestations; but, when the drug is suspended, recurrences
are common.

Long term maintenance therapy is required to maintain clinical
remission in these patients; the amphotericin B at a dose of 1 mg/kg, twice
weekly, may be an alternative, although the dose of itraconazole 200 mg
PO once daily is also highly effective in this situation. Lipid formulations
of amphotericin B at a dose of 3 to 5 mg/kg/day can also be employed and
appear to be more effective than the deoxycholate formulation. After 1-2
weeks of use, and improvement of the patient, the sequential treatment
with itraconazole must be performed'!>16,

Despite the well-established treatment protocols, histoplasmosis
remains a serious condition in a patient with AIDS, with mortality rates
of up to 50%*, which reinforces the need for new therapies and prevention
strategies. Accordingly, new therapeutic targets, such as protein Hcp100
of the H. capsulatum, have been investigated and may result in the
emergence of new drugs®. Prevention strategies to reduce exposure
include avoiding caving or participation in demolitions in places known
to be contaminated by H. capsulatum. In addition, in locations with an
incidence of histoplasmosis higher than 10 cases per 100 patients-years,
itraconazole 200 mg daily may be used prophylactically to patients with
CD4 counts less than 150/mcL'®. Moreover, the large proportion of
histoplasmosis patients who do not know to be infected with HIV or who
are not making appropriate use of antiretroviral therapy of high efficiency
reinforces the importance of screening programs of HIV infection and
strategies for increasing the adherence®.

RESUMO

Choque séptico em paciente com histoplasmose disseminada
associada a AIDS: relato de caso

A histoplasmose € micose sistémica causada por Histoplasma
capsulatum, a qual pode se apresentar de forma grave em individuos
imunocomprometidos. Neste trabalho, apresenta-se o caso de paciente
feminino, 31 anos, com diagndstico recente de infec¢do por HIV e quadro
de febre, sintomas gerais e respiratérios e pdpulas hipercromicas difusas
pelo corpo. Foi internada, apresentando progressao rapida para choque
séptico, sendo detectada a presenca de leveduras inclusas em neutréfilos
a hematoscopia no terceiro dia de internag@o. Apresenta-se uma revisao
breve sobre a apresentagdo e o manejo clinico da histoplasmose.
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NATURAL INFECTION BY Trypanosoma cruzi IN ONE DOG IN CENTRAL WESTERN BRAZIL:
A CASE REPORT

Arleana do Bom Parto Ferreira de ALMEIDA(1,2), Daphine Ariadne Jesus de PAULA(2), Maria Luisa Paro OTTON(2), Felipe Wolf JAUNE(2),
Raquel Aparecida Sales da CRUZ(2), Maria de Fatima MADEIRA(3), Luciano NAKAZATO(2), Adriane Jorge MENDONCA(2),
Caroline Argenta PESCADOR(2) & Valéria Régia Franco SOUSA(2)

SUMMARY

It is estimated that about 10 million people are infected with Trypanosoma cruzi worldwide, mostly in Latin America and more
than 25 million are at risk of acquiring this infection in endemic areas. Dogs are an important reservoir for this pathogen and thus,
considered a risk factor for human populations. This report describes one case of Chagas disease in a dog from Cuiabd, Mato Grosso
State, Brazil. The diagnosis was obtained by direct examination of trypomastigote forms in blood smears. Amastigotes forms were
visualized in microscopy of the bone marrow, lymph nodes, kidneys, liver and brain. The T. cruzi (ZIII) infection was confirmed by
Polymerase Chain Reaction, and sequencing. The animal presented multisystemic failure and died. Although acute Chagas disease
in humans is not reported in Cuiab4, this is the first report of a canine case in this region. This case represents a warning, to health
professionals and authorities, to the possibility of transmission of this zoonosis in Cuiab4.

KEYWORDS: Chagas disease; Trypanosoma cruzi; Dog; Acute infection; Cuiabd.

INTRODUCTION

It is estimated that 10 million people are infected worldwide by the
protozoan Trypanosoma cruzi, the etiological agent of Chagas disease.
Chagas disease is endemic in Latin America where more than 25
million people are at risk of acquiring this infection?'. Chagas disease
can be transmitted through excretion from infected insect vectors,
blood transfusion, organ transplants, oral transmission, and laboratory
accidents®. Four cases of human 7. cruzi acute infection have been so far
reported in the state of Mato Grosso - Midwest Brazil and only infected
vectors are found in Cuiabd where no notification of human or canine
cases have been described”.

Dogs are considered an important parasite reservoir of 7. cruzi in
the domestic cycle, and because their proximity to human beings, they
represent a risk factor for the human population®!!. Clinically infected
dogs can develop both the acute and chronic phases of the disease, similar
to the human forms; dogs are indicated as the experimental model for
chagasic infection in humans?®’.

Dogs frequently present nonspecific clinical signs in the acute phase
of this disease; however, the chronic phase is characterized by alterations
indicative of dilated cardiomyopathy and right cardiac insufficiency,
observed in electrocardiographic (EKG) and echocardiographic (ECG)
examinations'*. According to BAHIA et al.2 and GONZALEZ-VIEYRA

et al.'’, this clinical presentation is highly variable and depends on the type
of strain involved in the infection, route of infection, and parasite burden.
The diagnosis is based on serology, direct or indirect parasitological
tests, and molecular tests'.

The present report describes the clinical and pathological analyses
of a dog naturally infected with T. cruzi in Cuiabd, Mato Grosso, Brazil.

CASE REPORT

A Brazilian Mastiff female dog, five years old, was brought to the
Veterinary Hospital with a history of hind limbs paresis progressing to
quadriparesis, apathy, and suspected pregnancy. The animal lived on a
farm and was born in the area. The animal had probably gone hunting
close to the home, yet had no history of travel to other municipalities.
The physical examination indicated normal physiological parameters,
abdominal distension, limbs edema, and generalized flaccid paralysis.

The ultrasonography showed three viable fetuses at 47 days of age; the
chest radiography showed a bilateral ventricular cardiac enlargement. The
hematological results included hypochromic normocytic anemia (RBC
27), leukocytosis (25,500 cells/mm?®), neutrophilia, lymphopenia, and the
presence of trypomastigote forms of Trypanosoma sp. The biochemical
tests showed renal profile, alanine aminotransferase and globulin within
the normal range, increased serum activities of aspartate aminotransferase
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(80 WmL), and decreased albumin (1.0 g/L). Bilirubinuria, occult blood,
leukocytes, bilirubin crystals, rare squamous epithelial cells, acidic pH,
and normal density were observed in the urinalysis.

The analysis of blood samples in light microscopy showed high
amounts of flagellar structures consistent with Trypanosoma (1000x
magnification); blood aliquots were separated and stored at -20 °C for
DNA extraction and subsequent polymerase chain reaction (PCR). The
cytology of the bone marrow (sternum) and popliteal lymph node revealed
the presence of amastigotes forms.

The treatment was established on the second day with diminazene
diaceturate at 3.5 mg/kg/day, fluid, and multivitamin support. On the
third day a deterioration in clinical signals was detected including
hypothermia, anasarca, anorexia, abdominal contractions, vaginal
discharge, and vocalization. A second round of hematological analysis
and abdominal ultrasonography were performed and revealed increased
leukocytosis with neutrophilia, thrombocytopenia, reactive lymphocytes,
monocytes, fewer trypomastigotes, and nonviable fetuses. The animal
died on the fourth day after presenting dementia, abortion of the fetuses,
and cardiac arrest.

Mild hydrothorax and hydropericardium were the main postmortem
findings characterized at necropsy. The heart was enlarged and
remarkably globoid, with multiple white bands and foci on the epicardium
and myocardium, especially in the right ventricle (Fig. 1). The right
heart chamber was also dilated. Hepatic and pulmonary congestions
and enlarged lymph nodes were also observed. The lesions were
microscopically characterized by severe multizonal lymphohistiocytic
cellular infiltrates in the myocardium interstice and amastigotes nests
surrounded by mononuclear cells (Fig. 2). Additionally, multifocal
nonsuppurative meningoencephalitis, characterized by lymphocytic
cellular infiltrates and moderate mononuclear perivasculitis with
pseudocysts in the cerebral cortex, cerebellum, and brain stem, were
identified. Other findings included sinusoids hepatic congestion of the
central vein, mild mononuclear hepatitis, vacuolization of hepatocytes,
severe spleen congestion, and diffuse lymph nodes hyperplasia. No
macroscopic or microscopic lesions were found in the digestive tract.

Fig. 1 - Canine. Heart. Remarkably globoid aspect and white foci of epicardium surface in

the right ventricle.

288

mononuclear cells in myocardium interstice (arrow), stained with hematoxylin-eosin,

100x magnifications; and (B) severe multizonal lymphohistiocytic cellular infiltrates in the
myocardial interstitium, 40x magnification.

Amastigotes forms of 7. cruzi were also observed in sections of the liver,
lymph nodes, and kidneys.

The T. cruzi infection was confirmed by nested PCR on the 18S
rDNA region', and sequencing of the amplified products revealed 100%
homology with Trypanosoma cruzi strain MT3869 (GenBank accession
number AF303660.1). The sequence obtained in this study was deposited
in the GenBank (accession number JQ912643).

DISCUSSION

Dogs might serve as valuable sentinels for the presence of Chagas
disease because once infected, they are susceptible and can develop
pathological alterations that are similar to those detected in humans that
coexist in the same environment’. Moreover, they are considered the
experimental model of choice for human Chagas disease*®. Clinical
signs such as limb edema, flaccid paralysis, and acute death were
associated with cardiac and central nervous failure. Myocarditis and
meningoencephalitis, in humans and animals, often culminate in death
due to myocarditis'®!s.

Serum biochemistry and blood changes are not specific in Chagas
disease; however, in the acute phase, an increased activity of liver
enzymes and azotemia occur®. The occurrence of leukocytosis has not
been reported in 70 cruzi infections, however, the decrease in total blood
cell count due to bone marrow hypoplasia is observed'®. Regardless of
the presence of amastigotes in the bone marrow sample, in this case,
the abortion might have caused neutrophilia, possibly due to parasite
infection. Congenital infection has been described in infected dogs!”.

No increase of total serum protein was detected as similar to the
results described by BARR e al.*. The identification of hypoalbuminemia
in this case can be due to liver disorders, because of the presence of
bilirubinuria and hepatitis on the histopathology results.

The diagnosis of Chagas disease is often missed because of the
characteristics of a multisystem infection; however, the number of
trypomastigote forms in the acute phase supports the diagnosis®*.
The treatment with diminazene diaceturate shows better results in 7.
evansi infections'?; nevertheless a significant reduction in the number
of trypomastigotes in the bloodstream was observed in this case. This
treatment was not sufficient to cure this animal and resulted in its death.

According to BAHIA er al.? (2002), the clinical presentation might
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be related to the type of strain involved in the infection. . cruzi circulates
in nature as a heterogeneous population complex presenting intraspecific
diversity. The PCR analysis of the microorganism of this study showed
100% homology with the MT3869 strain that belongs to the T cruzi ZII1
strain, described primarily as wild strain. The habit of hunting reinforces
the hypothesis that the infection has been acquired during this activity.

However, reports of human infection with different clinical
presentations of the disease associated with this strain have been
reported’. Despite the fact that there are no records of acute Chagas
disease in humans in the city of Cuiabd, this is the first report of the
disease in dogs in this region representing an alert to health professionals
and authorities on the possibility of transmission of this zoonosis.

RESUMO

Infeccdo natural por Trypanosoma cruzi em um cio na regiao
central do Brasil: relato de caso

Trypanosoma cruzi, infecta cerca de 10 milhdes de pessoas,
principalmente na América Latina e mais de 25 milhdes apresentam-
se em risco de adquirir a doenca nas dreas endémicas. Os cdes sdo
considerados importantes reservatdrios representando fator de risco para
a populacdo humana. Este relato descreve caso de doenca de Chagas
em cdo na cidade de Cuiabd. O diagndstico foi feito a partir do exame
direto, apresentando intimeras formas tripomastigotas em esfregagco
sanguineo. Amastigotas foram visualizadas na microscopia de medula
Ossea, linfonodo, rins, figado e cérebro. A infec¢do por 7. cruzi (ZII)
foi confirmado através do sequenciamento de produtos amplificados
pela PCR. O animal apresentou sinais multissistémicos, evoluindo para
6bito. Apesar da doenga de Chagas aguda em humanos néo ser descrita
em Cuiabd, este € o primeiro relato de um caso canino nessa regido, fato
que, constitui alerta aos profissionais da satide e autoridades sanitarias
para a possibilidade da transmissdo desta zoonose em Cuiabd.
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LETTER TO THE EDITOR

ANALOGIES IN MEDICINE: SAXOPHONE PENIS

Dear Sir

The history of the saxophone can be traced back
over 150 years. Although this seems like a long
time, the saxophone is one of the newer instruments
in the musical spectrum. It was invented by and
named for Antoine-Joseph (Adolphe) Sax. He was an
expert instrument maker and talented musician. The
saxophone was patented on March 20, 1846. It has
since become a necessity in every band due to its tonal
beauty and versatility.

Sax grew up in the trade of instrument making.
His father was an expert in instrument making. By the age of six, Sax
had already become an expert in it as well. Sax, being the musician he
was, became aware of the tonal disparity between strings and winds:
moreover, that between brasses and woodwinds. The strings were being
overpowered by the winds and the woodwinds were being overblown
by the brasses. Sax needed an instrument that would balance the three
sections. His answer to the problem was a horn with the body of a brass
instrument and the mouthpiece of a woodwind instrument. When he
combined these two elements, the saxophone was born.

In 1842, Sax moved to Paris to introduce his new instrument to the
rest of the world. Soon to follow was the creation of an entire saxophone
family: fourteen different saxophones in all. Each differed by size and
pitch.

The saxophone finally became known as an integral part of all bands
in 1845. This is the year of the famous "battle of the bands". The French
Army band was still using "traditional" instrumentation. Sax saw this as
an opportunity to show the world how the saxophone could improve the
tonal quality in all bands. He suggested a contest between an army band
composed of the original orchestral instrumentation against a band with
an instrumentation that included saxophones. Sax’s band of twenty-eight
men, compared to the French Army band of thirty-five, overwhelmed
the crowd. That day, the saxophone was officially introduced into the
French Army Band and soon to all other bands.

Today, many people enjoy the wonderful music produced by the
saxophone. The beautiful sound of a sax quintet or a blaring jazz soloist
can be heard all around the world. The saxophone has become a part of
almost every style of music. It is being played everywhere from night
clubs to football fields. The saxophone is truly one of the great musical
instruments in our existence?. In 1992, the former President Bill Clinton
played his saxophone on Arsenio Hall Show.

Saxophone penis deformity is one manifestation of genital
lymphedema or “elephantiasis”. It may be a sequel to late stage of
sexually transmitted infections (STIs), most commonly lymphogranuloma
venereum. In endemic areas it may result from lymphatic filariasis.

Lymphogranuloma venereum (LGV) (Nicolas-Durand-Favre
disease) is caused by Chlamydia trachomatis types L1, L2 and L3. The
human is the only natural host. Most infections are sexually transmitted
and the disease is common in the tropical countries. LGV affects the
lymphatics, starting as a small primary lesion, followed by development

Fig. 1 - Saxophone penis. Diagnostic picture tests

in sexually transmitted diseases — Taylor PK, 1995.

Belo Horizonte, February 4, 2013

of suppurative regional lymphadenitis. The
LGV genital syndromes occur in both sexes.
Most characteristic is genital lymphedema,
which may develop a few weeks or many years
after infection and gives rise to elephantiasis.
The association of elephantiasis of the vulva
with scarring and fistulae of the buttocks and
thighs is known as esthiomene. Occasionally,
small abscesses develop along the course of
the superficial lymphatics draining the primary
lesion and break down to form ulcers. Urethral
lesions may cause strictures and fistulae, and
lymphoedema may produce a “saxophone penis” (Fig.1). Other causes
of saxophone penis are donovanosis, syphilis and chronic lymphatic
filariasis'*. Another cause is congenital lymphedema. This uncommon
disorder may result in disfiguring edema of the male genitalia.

Primary congenital lymphedema is the rarest form of primary
lymphedema. Primary penile lymphedema occurs infrequently and is
seen in conjunction with a similar process in the scrotum.

JAIN, VK et al.? report a case of scrotal and penile lymphoedema
in a 12-year-old child since five years. He did not have any history
of trauma, infection, or any other cause of secondary lymphedema.
Clinically, he did not have lymphadenopathy. General and systemic
examinations were essentially normal. The lower limbs were normal
with no signs of lymphoedema. Genital examination revealed a cold,
non-tender, large-curved penis measuring five inches in length and
five inches in circumference, looking like a “saxophone”. Treatment
was surgical with satisfactory cosmetic results’. Saxophone penis
deformity (Port. Pé€nis em saxofone. Esp. Pene en saxofén) results from
progressive lymphangitis giving rise to indurated edema and sclerosis
of underlying subcutaneous tissues. It is hypothesized that there is
differential contraction of connective tissue on the dorsal and ventral
aspect of the penis determined by differential blood supply, leading to
bending of the penis dorsally.

Bristol Royal Infirmary, Bristol, England.

José de Souza ANDRADE-FILHO

Faculdade de Ciéncias Médicas de Minas Gerais
Belo Horizonte, Minas Gerais, Brasil

E-mail: labjsouzandrade @terra.com.br
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LETTER TO THE EDITOR

IS THE AGAR PLATE CULTURE A GOOD TOOL FOR THE DIAGNOSIS OF Strongyloides stercoralis
IN CANDIDATES FOR TRANSPLANTATION?

Dear Editor,

Strongyloides stercoralis, causes strongyloidiasis, a chronic
infection that is often asymptomatic or minimally symptomatic.
Autoinfection cycles in the normal host can progress to a hyperinfection
syndrome and dissemination that leads to severe illness and death in the
immunocompromised host>>.

Identification and treatment of chronic strongyloidiasis is the most
important factor for avoiding the severe form, particularly in transplant
candidates, in whom immunosuppressive therapy (including the use of
corticosteroids) is a risk factor for the occurrence of severe disease®.
Definitive diagnosis of strongyloidiasis is usually made through detection
of the larvae in stool samples, which have low sensitivity®. Agar Plate
culture is considered more efficient than other conventional methods in
the parasitological diagnosis of S. stercoralis with high sensitivity'3.
However, it has not been used to screen candidates for transplantation.

The objective of this study was to verify the use of the Agar
Plate culture method to diagnose S. stercoralis in candidates for
transplantation. Therefore, feces samples from a population of 150
candidates for transplants (kidney, liver and bone marrow) were analyzed
by spontaneous sedimentation, Rugai and Agar Plate culture methods,
after signing a term of informed consent. The study was approved by the
local Ethics Research Committee (protocol 0123/10).

Our observations confirmed that 9.33% (14/150) of the candidates
for transplantation were positive for S. stercoralis based on three
parasitological diagnostic techniques. The Agar Plate culture alone or
combined with other techniques detected 71.43% (10/14) of cases positive
for S. stercoralis, corresponding to 6.67% (10/150) of the candidates for
transplantation (Table 1).

Table 1
Detection of Strongyloides stercoralis using parasitological methods alone and
in combination, in 150 stool samples from candidates for transplantation

Groups SS R APC SS+R SS+APC R+APC SS+R+APC Total
Renal transplan- 0 2 5 0 1 1 0 9
tation

Liver transplan- 2 0 O 0 0 0 1 3
tation

Bone Marrow 0 0 O 0 1 0 1 2
Transplant

Total 2 2 5 0 2 1 2 14

SS, spontaneous sedimentation method; R, Rugai method; APC, Agar Plate culture method.

Reports in the literature show that the analysis of a single stool sample
has a sensitivity of only 15-30%; however, sensitivity increases to nearly
100% when seven consecutive daily stool specimens are examined’.

Sédo Paulo, April 2, 2013

Given the inconvenience in collecting large numbers of samples, we
suggest an evaluation using only one sample, in which a combination
of three parasitological diagnostic techniques is used.

This study demonstrated the high sensitivity of Agar Plate culture
for diagnosing strongyloidiasis, especially when combined with other
techniques to diagnose S. stercoralis, which indicates that it can be used
to screen candidates awaiting transplantation.
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LETTERTO EDITOR

MOLECULAR EPIDEMIOLOGY OF A MEASLES VIRUS IN SAO PAULO, BRAZIL: AN IMPORTED CASE

Dear Sir,

Brazil follows the recommendations of the World Health Organization
concerning the use of several strategies of measles vaccination programs
and has succeeded in reducing transmission of the wild-type viruses. Sao
Paulo State follows the same pattern; however, there was circulation of
an imported case of virus in 2001 and 2005, which was shown to belong
to the D5 group and in 2011 to the D4 group®. In 2012 there were no
reports of confirmed measles cases.

In Sao Paulo on 12.23.2012, Epidemiological Surveillance Center
notified a suspected case of measles virus of a 20-year-old male, living in
the city of Bauru/SP, with a history of international travel to Florida, USA.
The patient had previously received two doses of measles vaccine. When
returning to SP/Brazil he presented the first symptoms on 12.25.2012,
with fever followed by rash, cough, coryza, conjunctivitis, diarrhea and
prostration. Samples were collected on 01.02.2013. The Adolfo Lutz
Institute (SP) processed samples by using ELISA assay measles-specific
immunoglobulin (IgM/IgG) and Real Time PCR assays, which confirmed
the presence of measles virus.

Phylogenetic analysis of measles virus wild type strain has been used
to trace the routes of transmission and circulation. We used the region
encoding the nucleoprotein (N), that presents variability from 7% to
12% among wild-type viruses. For molecular epidemiology, genotype
designations are considered the operational taxonomic unit, while related
genotypes are grouped by eight clades designated A, B, C, D, E, F, G and
H. Within these clades, there are 23 recognized genotypes®.

Our result indicated that the virus was a member of genotype D8. This
patient had contact with two persons, a 20-year-old female and a 13-year-
old male who had previously received two doses of measles vaccine, and
who received a third dose on 01.02.2013, developing measles symptoms
on 01.08.2013. Samples were collected on 01.11.2013. Results showed
IgM no reagent and IgG reagent for the two patients’ contacts. Real
Time PCR assay confirmed measles virus and sequencing was processed
showing Genotype D8. This genotype has circulated in England and has
been detected in other countries including the USA, Canada and China®*”.

Although patients had received two doses of vaccine, several obstacles
to eradicate measles should be considered such as the persistent infection
with transmissible measles virus which poses a biological barrier to its
eradication’. However, such cases should always be monitored to assure
that contacts remain uninfected'. The air travelling passengers were also
contacted to initiate preventive measures against the virus.

To maintain good measles control, children should be vaccinated
against measles at the right time through routine childhood immunization;
likewise, all young adults who travel internationally should be vaccinated

Sao Paulo, March 27, 2013

as well. Clinician awareness remains important for the early identification
and control of measles to avoid further transmission during outbreaks and
to enable the timely implementation of public health measures.

We thank Paul A. Rota, Division of Viral Diseases, Centers for
Disease Control and Prevention, Atlanta, GA, USA, by protocol for the
test-Real Time PCR.
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LETTER TO THE EDITOR
SCRUB TYPHUS RAPIDLY INCREASED IN GUANGZHOU, SOUTHERN CHINA, 2007-2012

April 29, 2013

To the Editor 300

Scrub typhus is an infectious disease caused by Orientia tsutsugamushi, 250
which has significant prevalence in eastern and Southeast Asia, such as
Japan, Taiwan, Korea, and China'. Scrub typhus is a public health issue 2
in Asia, where one billion people may be at risk from the disease’. In
Guangzhou, the biggest city in south China, located in the southern
subtropical region, scrub typhus is becoming the most common rickettsial
disease and public health authorities are concerned about its increased
incidence.
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Since 1995, the Guangzhou government has legislated for the inclusion
of scrub typhus into a local reportable disease inventory. This means
that like the other national reportable diseases, physicians who diagnose
suspected or confirmed scrub typhus cases must report these cases to
Guangzhou Centers for Disease Control and Prevention (GZCDC) through
the National Notifiable Disease Report System (NNDRS). For a patient’s illness to meet the case definition for scrub typhus, the clinical signs (fever
and maculopapular rash, eschar) must be present and samples must be taken for laboratory confirmation (4-fold rise in antibody titer, antigen detected
in blood, or genetic material detected by PCR).

Fig. 1 - Monthly occurrence of scrub typhus cases in Guangzhou, South China, 2007-2012.

From 2007 to 2012, a total of 3,674 confirmed cases were reported in Guangzhou, of which 49.89% were male patients and 50.11% were
female patients. Eleven cases (four males and seven females) died, yielding a fatality rate of 0.30%. The greatest number of cases was in the age
group 50-59 years, which accounted for 23.65% of total cases reported. Of particular note, the proportion of patients aged 40-49 years and 60-69
years was 19.59% and 15.24 % respectively in 2007, which significantly increased to 22.73% and 20.49% respectively in 2012. Furthermore,
there were 158 boys (4.30%) and 92 girls (2.50%) < 10 years of age. In 2012, a total of 1,252 cases were reported, which is 4.4 times the number
reported in 2007 (282 cases). Monthly changes in the number of cases showed that the epidemic period was from May to October, 86.25% of all
cases being reported during this period. From Figure 1 we can see that the cases reported began to increase in May before sustaining the active
and peaking in June, and again in the fall, with a September peak. By occupation, the largest number of patients were farmers, which accounted
for 51.42% (1889) of total cases. Compared to the other occupations, the proportion of housewife/househusband from 2007 to 2012 was 6.03%
(17/265), 11.53% (49/425), 10.18% (51/501), 9.27% (52/561), 10.87% (71/653), 15.42% (193/1252), respectively, showing a significant increase
trend (x> = 14.23, p = 0.00.).

Similar to other studies’, our data showed that farmers were still considered a high-risk group, accounting for more than 50% of total cases reported.
However, since our results implied that the same or even more attention should be given to housewives/househusbands, since they have become the
second-largest infected occupational group in Guangzhou, a trend that appears to have increased over the years. This may be due to housewives/
househusbands not having a fixed daily work schedule, and their duties doing some housework such as cleaning room, going to the market, cooking
and taking care of infants; and therefore, they have more leisure time to do outdoor activities such as climbing the hill, hiking and taking walks in the
park, and are, as a result, more likely to be exposed to infected mites. In a scrub typhus outbreak in Guangzhou in 2012, 12 patients were diagnosed,
all of whom had a history of long-time spending time in the same park for leisure. We also successfully captured the tsutsugamushi in this park’s
grassland. With the implementation of national health campaigns promoted by the Chinese government, this issue may yet become more and more
serious, necessitating, the specific targeting of housewives/househusbands for health educating.

Inconsistent with other regions in Asia*®, there were two incidence peaks of scrub typhus in Guangzhou: a large peak in June and a small peak
in September. We also found that patients aged 50-59 years were the primary incidence population, and this is consistent with a previous report®.
However, our study revealed that the proportion of the 40-49 and 60-69 age groups increased significantly over the last six years. The noticeable
percentage patents (6.8%) were the children (age < 10 years), which is much higher than the previous report®. This suggested that the population
infected by scrub typhus in Guangzhou is increasing.
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Taken together, we report the rapid increase of scrub typhus in Guangzhou, Southern China, and the proportion of cases identified as housewife/

househusband becoming heavier, as well as the infection age groups becoming wider than before. This information may be useful in establishing
strategies for prevention, surveillance, and management in China and in other regions or countries where scrub typhus is endemic.
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