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Abstract: Dengue is still an important cause of disease and mortality in tropical countries, as is
influenza A virus, which is also a cause of epidemics all over the globe. In this article, we present
the case of a 31-year-old woman who was in her second trimester of pregnancy and presented with
severe dengue with hematological and neurological complications, and premature labor. She was
misdiagnosed with bacterial infection and received antibiotic treatment with no improvement of
the clinical manifestations and previous to death, she was diagnosed with dengue infection. She
died from cardiorespiratory arrest. In the postmortem evaluation, influenza A co-infection was
confirmed and characterization of the tissue damage and immune response in lung, liver, kidney,
heart, spleen, and brain was determined, finding a severe inflammatory response in lung with T cells
and macrophages infiltrating the tissue. This case report highlights the risks of accepting a single
diagnosis, especially in endemic countries to multiple tropical diseases, which can lead to delay in
appropriate treatment that could reduce morbidity and mortality.
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1. Introduction

Dengue is the most prevalent arthropod-borne viral disease in the world. It is estimated that
dengue causes around 390 million infections every year and more than 2.5 billion people live in areas at
risk [1]. Colombia is an endemic country for dengue, with a permanent circulation of the virus through
the year and peaks of incidence in the rainy seasons, where dengue has an incidence of 100 cases per
100,000 habitants and caused approximately 17 deaths in the last year, with a lethality rate of 5.9% [2].

Dengue is caused by any of its four serotypes (DENV-1, -2, -3, -4), and is transmitted by Aedes
mosquitoes. Usually, it causes a mild self-limited febrile illness but in less than 12% of cases, severe
disease can occur, characterized by vascular leakage, severe bleeding, and multiorgan involvement,
that can induce shock syndrome, leading 1 to 10% of cases to death [3]. Severe dengue has been
associated with virus factors such as virulence; immunological mechanisms such as antibody-dependent
enhancement (ADE) which involves the opsonization of DENV particles that are bound in immune
complexes with non- neutralizing antibodies, leading to higher levels of viral replication and increase
in infection rate in crystallizable fragment (Fc) receptor (FcR)-bearing cells, such as DCs and monocytes.
This phenomena has been observed in multiple animal models and in vitro assays, and has been
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associated with severe dengue in secondary infections; and finally with host factors such as age and
comorbidities [1].

Influenza is an important cause of mortality, contributing to one of the top five causes of death in
the world [2]. It is estimated that influenza causes 90 million infections in children aged 0–4 years and
27,800 deaths [3]. In Colombia, influenza A virus (INFA) circulates throughout the year, increasing its
incidence during the rainy seasons. The most prevalent strain is A (H2N3) followed by A (H1N1), with
a mortality rate of 10.7 per 100,000 children younger than 5 years old, and less than 6 per 100,000 adults
younger than 65 years old [4]. Influenza causes a respiratory syndrome characterized mainly by fever,
cough, myalgia, and headache, but in some cases, depending on the strain and patient characteristics,
it can result in lung complications, such as pneumonia, or even extra-pulmonary symptoms, such
as heart failure, acute kidney injury or encephalitis, leading to multiorgan failure and eventually to
death [5]

Co-infection of DENV with INFA is thought to increase disease severity. In Colombia, the fact that
DENV and INFA circulate all year and that both cause epidemics during the rainy seasons, the chance
of presenting with both infections is likely, presenting a diagnostic challenge, given that both infections
can cause similar symptoms [5]. There have been several reports of severe cases of co-infection but so
far, this has not been reported during pregnancy [6–8].

In this article, we present the case of a pregnant woman who manifested with severe disease,
causing both her own death and the death of her newborns, highlighting the importance of adequate
awareness of clinicians to detect possible co-infections and the need for larger studies to evaluate if
INFA infection is present in fatal or severe dengue cases that might explain the severity in some of
those patients.

2. Case Presentation

A 31-year-old woman, previously healthy, with pregnancy at 26 weeks, was admitted to a primary
health center facility in Santander with a 2-day history of fever, headache and myalgia. The initial
physical exam showed blood pressure of 146/92 mmHg without any other abnormality. She had no
fever, high pulse rate or petechiae, or any bleeding signs. Laboratory evaluation revealed a total
leukocyte count of 7280 cells/mm3, hemoglobin of 11 g/dL and platelet count of 61,000 cells/mm3.
Additionally, proteinuria of 100 mg/dL was detected. The patient was diagnosed with preeclampsia
and was transferred to the University Hospital of Santander, a tertiary level hospital, for further
evaluation and treatment.

At admission, biochemical analysis was performed, finding that her aspartate aminotransferase
(AST) and alanine aminotransferase (ALT) levels, renal function tests and electrolytes were normal.
Treatment with nifedipine and magnesium sulfate was started. At admission and during the follow-up,
blood pressure measures were within the normal range, but treatment was administered given the
single high blood pressure measure presented in the first clinical evaluation. Also, an ultrasound with
fetal Doppler was obtained, showing a fetal heart rate between 110 and 150 beats/min, estimated weight
of 862 g (percentile 0.17), amniotic fluid index (AFI) of 16.04 (normal), fetal hemodynamic changes
with absence of diastolic flow in the umbilical artery and redistribution phenomenon, brain/placenta
pulsatility index (PI) relation in 2.5 percentile, and an average PI of 1.8. Severe intrauterine growth
restriction was diagnosed, and lung maturation with steroids was immediately initiated.

On day 2 of hospitalization, the result of the urine culture was received, showing >100,000 CFU
of Enterococcus spp. sensitive to Ceftriaxone and because the patient persisted with fever, antibiotic
treatment was started. Additionally, she started to present respiratory distress and desaturation, with
diminution in basal ventilation of the lungs. The new blood evaluation showed a decrease in total
leukocyte count to 3660 cells/mm3 and in the platelet count to 47,000 cells/mm3. Because Santander
is an endemic area for dengue, the new suspicion was dengue infection. IgM specific for dengue
was requested.
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On day 3, the patient started labor spontaneously. A male was born, with a weight of 730 g and
length of 34 cm. He was transferred to the neonatal intensive care unit where he died with cerebral
hemorrhage and respiratory distress. Before child birth, two blood units and six platelet units were
transfused. After the birth, five new blood units were transfused to the patient. The control platelet
count after the transfusions was 37,000 cells/mm3.

In the immediate post-partum, hepatomegaly was detected, with superficial breathing and basal
stertorous. The patient started to present visual and auditive hallucinations with agitation periods.
Chest x-ray showed bilateral pleural effusion. Additional treatment with clarithromycin was initiated,
with a presumptive diagnosis of complicated pneumonia. Initiation of mechanical ventilation and
vasoactive with inotropic support were required. The dengue IgM result was positive on day 4. On
day 5, the patient presented respiratory dysfunction and failure to respond to inotropic treatment,
ultrasonography and computed axial tomography discarded the presence of pulmonary embolism.
Finally, the patient died from cardiorespiratory arrest. Table 1 shows the follow-up of the laboratory
results available in the clinical records.

Table 1. The laboratory results.

Parameter Day 1 Day 2 Day 3 Day 5 Day 6

WBC (cells/mm3) 7280 8210 - 8600 4170
Hemoglobin (mg/dL) 11.1 12.5 - 9 12.1

Hematocrit (%) 32.6 35 - 30 36
Platelets (cells/mm3) 61,000 73,800 37,000 53,000 43,000

Reactive C Protein (mg/dL) - - - 385 284
Aspartate aminotransferase (AST) (mg/dL) - 14.6 - 117 67
Alanine aminotransferase (ALT) (mg/dL) - 8.6 - 40 20

Creatinine (mg/dL) - - - 0.75 0.81
Na+ (mg/dL) - - - 145 155

K (mg/dL) - - - 5.8 6.12
Cl (mg/dL) - - - 100 116

Dengue IgM - - - Positive -
Proteinuria (mg/dL) 100 300 - - 25

HIV tests (Western Blot) - - - - Negative

The autopsy revealed pleural effusion, pericardial effusion and hemorrhage at the base of the skull
and in the right lobe of the liver, with changes associated with microangiopathic thrombosis, which
is commonly associated with dengue virus. The Colombian National Institute of Health received
samples of the tissues for analysis, finding Dengue IgG negative, IgM positive and a positive RT-PCR
for DENV-2, confirming the case as a fatal dengue case with a primary infection.

Paraffin-embedded formalin-fixed tissues from the lung, liver, heart, brain, kidney and spleen
of the patient were obtained. Initially, a histological evaluation with hematoxylin/eosin staining was
performed, followed by immunopathological evaluation with immunohistochemistry using different
cellular markers in order to identify the cellular infiltration and its relationship with tissue damage.
Briefly, the tissues underwent deparaffinization with xylene, rehydration in an alcohol battery, antigen
retrieval with citrate buffer pH 6.0, blocking of endogenous peroxidases with hydrogen peroxide at
3%, blocking with normal goat serum 3%, incubation with primary antibody, posterior addition of
secondary antibody from goat, incubation with Avidine/Biotin-ABC Kit (VECTOR/PK-6101 Peroxidase)
and revealing of the reaction with DAB Kit (VECTOR/SK-4100).

The primary antibodies used in immunohistochemistry were: rabbit polyclonal anti-CD3 at a
dilution of 1:200 (DAKO A045201), mouse monoclonal anti-CD4 at a dilution of 1:100 (DAKO M731001),
mouse monoclonal anti-CD8 at a dilution of 1:100 (DAKO M710301), mouse monoclonal anti-CD68 at
a dilution of 1:100 (DAKO M087601) and mouse monoclonal anti-CD20 at a dilution of 1:100 (DAKO
M075501). The secondary antibodies used were biotinylated goat anti-rabbit at 1:200 and goat anti-mouse
at 1:200. These stained tissues were evaluated by two different pathologists, with a concordance index of
0.95. The main findings in these tissues are described in Table 2 and shown in Figure 1.
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Table 2. Main findings in the histological analysis of the tissues.

Lung Liver Kidney Brain Heart Spleen

Morphological
findings

Edema
Hemorrhage

Alveolar damage
Vascular

congestion

Steatosis
Mild fibrosis

Vascular
congestion

Fibrosis

Edema
Hemorrhage

Vascular
congestion

Vascular
congestion

Negative for
cellular

infiltration

Vascular
congestion

Neutrophils Moderate Negative Negative Negative NA NA

Macrophages Abundant
Alveoli

Moderate
Sinusoids Scarce Negative NA NA

T cells Abundant
Septa

Scarce
Portal Abundant Scarce NA NA

B cells
Abundant
Multifocal

Septa

10% of
lymphocytes

Portal
Negative Negative NA NA

NK cells Negative Mild
Portal Negative Negative NA NA

Figure 1. Representative pictures of the main findings in the histological evaluation of the tissues. (a)
Lung tissue with alveolar septa damage and hemorrhage (star), associated with scarce inflammatory
lymphocytic infiltrate in septa (arrow); (b) Liver tissue with moderate inflammatory infiltrate in portal
triad (star) and sinusoidal edema; (c) Kidney tissue with vascular congestion (arrow), atrophy and
tubular necrosis, associated with moderate inflammatory infiltrate (star) and signs of stromal fibrosis;
(d) Heart tissue with interstitial edema and vascular congestion.
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The main organ affected was the lung, with the presence of edema, hemorrhage, alveolar damage
and vascular congestion (Figure 1a). The main cell types infiltrating the tissue were T cells in septa
and alveoli, predominantly CD8+ T cells, with an inversion of the ratio CD4+/CD8+ (Figure 2a,b).
These T cells were found to express high levels of HLA-DR, a marker of T cell activation (Figure 2c).
Macrophages were also found abundantly in the lung, mainly in alveoli (Figure 2d). B cells were
present to a lesser extent, with multiples focus in septa all over the tissue (Figure 2e). Neutrophils were
not evaluated with specific staining but, in the histological evaluation, were found infiltrating septa in
moderate amounts.

Figure 2. Representative pictures of the immunohistochemistry of the lung. Positive cells are colored
brown. (a) Abundant T cells CD3+ in perivascular location; (b) Scarce CD4+ T cells; (c) Abundant
HLA-DR+ T cells. Most of the T cells were activated through the expression of this cell marker; (d)
abundant CD68+ cells (macrophages) affecting alveoli and interstice; (e) Scarce CD20+ cells (B cells),
located in the perivascular zone.
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To discard another co-infection, DNA and RNA from the tissues were extracted with Kit FFPE
DNA/RNA QIAGEN® to perform conventional PCR for the detection of Lepstospira spp. [9] and
Plasmodium spp. [10]. Additionally, real-time RT-PCR (qRT-PCR) was made for the detection of Zika
virus [11], Chikungunya virus [12], influenza B virus and influenza A virus [13]. All the tests were made
in duplicate, with a negative control from the extraction and a negative control from the RT-PCR process.
Primers used for these experiments were designed and standardized elsewhere [9–13]. Influenza
A infection was confirmed in the lung tissue, in two different experiments, with an average Cycle
Threshold CT of 35 (cut-off point of 38.5), and the negative controls showed no amplification curve.

3. Discussion

During pregnancy, changes in mechanical and pathophysiological aspects in several organs
occur, such as a decrease in respiratory volume and relative immune suppression, which increase the
susceptibility to infections and the risk of complications [14].

The effects of dengue infection during pregnancy on the mother and the fetus are not clear. It is
thought to be associated with increased risk of complications. In one retrospective study, 20 pregnant
women with dengue fever were evaluated, finding that low platelets and high liver enzymes, which
are also diagnostic criteria for HELLP (Hemolysis, Elevated Liver enzymes, Low Platelets) Syndrome,
were associated with higher risk of postpartum hemorrhage [15]. Another prospective cohort study in
French Guiana, which included 73 exposed pregnant women to dengue virus infection, also found
high rates of hemorrhage during labor or in the immediate postpartum, with 8.6 times higher risk than
in the group of non-infected women [16]. Adverse fetal outcomes are not consistently associated with
dengue infection. But in a systematic review, associations between dengue infection with miscarriage,
preterm birth and low birthweight were established [17]. Influenza A infection has been associated
with severe outcomes in pregnancy, evidenced especially during influenza pandemics, when mortality
can rise up to 50% in pregnant women, and it is also associated with complications in the fetus when
presented during the pregnancy, especially in the first trimester [18].

Co-infection of DENV with INFA is thought to increase disease severity. There have been several
reports of severe cases of co-infection. In El Salvador, during influenza season, 123 patients with
suspected dengue were evaluated, finding that 19% tested positive for influenza and three cases were
confirmed as a co-infection DENV-INFA. However, in this study, the severity of the disease was not
evaluated [6].

In animal models, it was determined that infection with INFA followed by DENV infection
increases DENV titers in lung, liver and spleen, increases the risk of severe pneumonia and impairs the
recruitment of monocytes to the lung, augmenting neutrophil infiltration to the lung, finally leading
to a higher mortality rate [7]. But there are no studies of the pathology of DENV-INFA co-infection
in humans.

In this case, we presented a woman in her second trimester of pregnancy, with no record of
previous disease, who presented with unspecific symptoms, such as fever, myalgia, headache and
cough, which can easily be confounded with several tropical infectious diseases present in Colombia
and even with preeclampsia, autoimmune and neoplastic diseases. Diagnosis of preeclampsia was
determined and the patient received adequate treatment for this pathology, with control of blood
pressure measures. However, it is important to highlight that preeclampsia has also been associated
with complications such as those presented by the patient (hemorrhage, respiratory distress and
disseminated intravascular coagulation) and could explain, in part, the severity of the disease.

Interestingly, dengue fatality is usually associated with secondary infections. However, given
the serological status of the patient, this was a primary dengue infection and mechanisms of severity
could be related to influenza A co-infection and the association to preeclampsia.

We found that, in multiple organs, there were several pathological changes, especially in lung
and liver, with abundant infiltration of mononuclear cells, particularly T cells and macrophages,
associated with severe inflammatory changes such as edema, hemorrhage and vascular congestion,
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which have been associated with immunopathological mechanisms of damage in dengue and in
influenza infections, and can be related with the poor outcome of the patient.

The diagnosis of the co-infection could have been decisive in the treatment of the patient, because,
although there is not a specific treatment for dengue, for influenza infection, antiviral drugs such
as oseltamivir have proven to be efficient in reducing complications and mortality. Also, prenatal
exposure to oseltamivir has not been associated with increased risk of congenital malformation, poor
fetal growth, fetal death or preterm birth [19,20], so the treatment of pregnant women not only reduces
complications and mortality associated with the infection but has no pathological effect on the child.

Finally, this case report highlights the risk of accepting a single diagnosis, and the need for
larger studies to evaluate if influenza co-infection in dengue cases may explain the severity of some
of them, because, if there is an epidemiological significance (high co-infection rate among severe
cases of dengue), it could have implications in the selection of an effective treatment and reduction of
complications and mortality.

Ethical Statement: This case report was carried out under a bigger project named “Immunopathological
characterization of dengue fatal cases in Colombia, 2010–2016”. The ethical committees of the two institutions
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Author Contributions: Conceptualization and methodology, A.B. and M.A.G.-R.; formal analysis, J.C.M. and
H.F.A.-Ñ.; resources, J.C.M. and A.B.; data curation, M.A.G.-R.; writing—original draft preparation, M.A.G.-R.;
writing—review and editing, A.B. and Mantilla, J.; supervision, A.B.; project administration, A.B.

Funding: This work was partially supported by Colombian Science, Technology and Innovation Fund of Sistema
General de Regalías, Santander, Casanare, Valle del Cauca. BPIN 2013000100011.

Conflicts of Interest: The authors declared no conflict of interest.

References

1. St John, A.L.; Rathore, A.P.S. Adaptive immune responses to primary and secondary dengue virus infections.
Nat. Rev. Immunol. 2019, 19, 218–230. [CrossRef] [PubMed]

2. WHO. Global Burden of Disease. Available online: http://www.who.int/gho/mortality_burden_disease/en/

(accessed on 21 October 2018).
3. Nair, H.; Brooks, W.A.; Katz, M.; Roca, A.; Berkley, J.A.; Madhi, S.A.; Simmerman, J.M.; Gordon, A.; Sato, M.;

Howie, S.; et al. Global burden of respiratory infections due to seasonal infl uenza in young children: A
systematic review and meta-analysis. Lancet 1917, 378, 1917–1930. [CrossRef]

4. Transmisibles, S.D.E. Lineamientos para la prevención, diagnóstico, manejo y control de casos de Influenza.
Instituto Nacional de Salud: Bogotá, Colombia, 2018; pp. 1–34. (In Spanish)

5. Hussain, R.; Al-Omar, I.; Memish, Z.A. The diagnostic challenge of pandemic H1N1 2009 virus in a
dengue-endemic region: A case report of combined infection in Jeddah, Kingdom of Saudi Arabia. J. Infect.
Public Health 2012, 5, 199–202. [CrossRef] [PubMed]

6. Chacon, R.; Clara, A.W.; Jara, J.; Armero, J.; Lozano, C.; El Omeiri, N.; Widdowson, M.A.;
Azziz-Baumgartner, E. Influenza illness among case-patients hospitalized for suspected dengue, El Salvador,
2012. PLoS ONE 2015, 10, e0140890. [CrossRef] [PubMed]

7. Schmid, M.A.; González, K.N.; Shah, S.; Peña, J.; Mack, M.; Talarico, L.B.; Polack, F.P.; Harris, E. Influenza
and dengue virus co-infection impairs monocyte recruitment to the lung, increases dengue virus titers, and
exacerbates pneumonia. Eur. J. Immunol. 2017, 47, 527–539. [CrossRef] [PubMed]

8. Perdigão, A.C.; Ramalho, I.L.; Guedes, M.I.; Braga, D.N.; Cavalcanti, L.P.; Melo, M.E.; Araújo, R.M.; Lima, E.G.;
Silva, L.A.; Araújo, L.d.C.; et al. Coinfection with influenza A(H1N1)pdm09 and dengue virus in fatal cases.
Mem. Inst. Oswaldo Cruz. 2016, 111, 588–591. [CrossRef] [PubMed]

9. Levett, P.N.; Morey, R.E.; Galloway, R.L.; Turner, D.E.; Steigerwalt, A.G.; Mayer, L.W. Detection of pathogenic
leptospires by real-time quantitative PCR. J. Med. Microbiol. 2005, 32, 45–49. [CrossRef] [PubMed]

10. Cox-singh, J. A Genus- and species-specific nested polymerase chain reaction malaria detection assay for
epidemiologic studies. Am. J. Trop. Med. Hyg. 1999, 60, 687–692. [CrossRef] [PubMed]

http://dx.doi.org/10.1038/s41577-019-0123-x
http://www.ncbi.nlm.nih.gov/pubmed/30679808
http://www.who.int/gho/mortality_burden_disease/en/
http://dx.doi.org/10.1016/S0140-6736(11)61051-9
http://dx.doi.org/10.1016/j.jiph.2011.12.005
http://www.ncbi.nlm.nih.gov/pubmed/22541269
http://dx.doi.org/10.1371/journal.pone.0140890
http://www.ncbi.nlm.nih.gov/pubmed/26485296
http://dx.doi.org/10.1002/eji.201646675
http://www.ncbi.nlm.nih.gov/pubmed/27995614
http://dx.doi.org/10.1590/0074-02760160140
http://www.ncbi.nlm.nih.gov/pubmed/27598244
http://dx.doi.org/10.1099/jmm.0.45860-0
http://www.ncbi.nlm.nih.gov/pubmed/15591254
http://dx.doi.org/10.4269/ajtmh.1999.60.687
http://www.ncbi.nlm.nih.gov/pubmed/10348249


Trop. Med. Infect. Dis. 2019, 4, 84 8 of 8

11. Moraes, F.M. De; Espósito, D.L.A.; Klein, T.M.; Fonseca, B.A.L. Searching for the best real-time RT-PCRs to
detect Zika virus infections: The importance of comparing several protocols. Br. J. Med. Biol. Res. 2018, 51,
e7221. [CrossRef] [PubMed]

12. Johnson, B.W.; Russell, B.J.; Goodman, C.H. Laboratory Diagnosis of Chikungunya Virus Infections and
Commercial Sources for Diagnosis Assays. J. Infect. Dis. 2016, 214 (Suppl 5), S471–S474. [CrossRef] [PubMed]

13. Yang, Y.; Huang, F.; Gonzalez, R.; Wang, W.; Lu, G.; Li, Y.; Vernet, G.; Jin, Q.; Wang, J. Evaluation of Twelve
Real-Time Reverse Transcriptase PCR Primer-Probe Sets for Detection of Pandemic Influenza A/H1N1 2009
Virus. J. Clin. Microbiol. 2011, 49, 1434–1440. [CrossRef] [PubMed]

14. Kourtis, A.P.; Read, J.S.; Jamieson, D.J. Pregnancy and Infection. N. Engl. J. Med. 2014, 370, 2211–2218.
[CrossRef] [PubMed]

15. Dat, T.T.; Kotani, T.; Yamamoto, E.; Shibata, K.; Moriyama, Y.; Tsuda, H.; Yamashita, M.; Kajiyama, H.; Duc
Thien Minh, D.; Quang Thanh, L.; et al. Dengue fever during pregnancy. Nagoya J. Med. Sci. 2018, 80,
241–247.

16. Basurko, C.; Everhard, S.; Matheus, S.; Restrepo, M.; Hildéral, H.; Lambert, V.; Boukhari, R.; Duvernois, J.P.;
Favre, A.; Valmy, L.; et al. A prospective matched study on symptomatic dengue in pregnancy. PLoS ONE
2018, 13, e0202005. [CrossRef] [PubMed]

17. Paixão, E.S.; Teixeira, M.G.; Costa, M.d.C.N.; Rodrigues, L.C. Dengue during pregnancy and adverse fetal
outcomes: A systematic review and meta-analysis. Lancet Infect. Dis. 2016, 16, 857–865.

18. Jamieson, D.J.; Theiler, R.N.; Rasmussen, S.A. Emerging infections and pregnancy. Emerg Infect. Dis. 2006, 12,
1638–1643. [CrossRef] [PubMed]

19. Xie, H.Y.; Yasseen, A.S.; Xie, R.H.; Fell, D.B.; Sprague, A.E.; Liu, N.; Smith, G.N.; Walker, M.C.; Wen, S.W.
Infant outcomes among pregnant women who used oseltamivir for treatment of influenza during the H1N1
epidemic. Am. J. Obstet. Gynecol. 2013, 208, 293.e1–293.e7. [CrossRef] [PubMed]

20. Ehrenstein, V.; Kristensen, N.R.; Monz, B.U.; Clinch, B.; Kenwright, A.; Sørensen, H.T. Oseltamivir in
pregnancy and birth outcomes. BMC Infect. Dis. 2018, 18, 519. [CrossRef] [PubMed]

© 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1590/1414-431x20187221
http://www.ncbi.nlm.nih.gov/pubmed/29791591
http://dx.doi.org/10.1093/infdis/jiw274
http://www.ncbi.nlm.nih.gov/pubmed/27920176
http://dx.doi.org/10.1128/JCM.01914-10
http://www.ncbi.nlm.nih.gov/pubmed/21289144
http://dx.doi.org/10.1056/NEJMra1213566
http://www.ncbi.nlm.nih.gov/pubmed/24897084
http://dx.doi.org/10.1371/journal.pone.0202005
http://www.ncbi.nlm.nih.gov/pubmed/30281605
http://dx.doi.org/10.3201/eid1211.060152
http://www.ncbi.nlm.nih.gov/pubmed/17283611
http://dx.doi.org/10.1016/j.ajog.2013.01.015
http://www.ncbi.nlm.nih.gov/pubmed/23333544
http://dx.doi.org/10.1186/s12879-018-3423-z
http://www.ncbi.nlm.nih.gov/pubmed/30326840
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Case Presentation 
	Discussion 
	References

