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with advanced disease. Such testing could improve diag-
nostics, reduce false-negative results, and strengthen the 
reliability of epidemiologic data during ongoing and fu-
ture outbreaks.

Acknowledgments
We thank Thaigo A. Souza and the technical team at  
Centro de Facilidades de Apoio a Pesquisa for providing  
assistance; Cinthia Bombardieri and staff of the 2016  
Pensabio/Illumina Award Program for providing guidance  
and technical support; and Luciano M. Thomazelli for  
providing technical support. 

This study was supported by Fundação de Amparo à Pesquisa 
do Estado de São Paulo (FAPESP) projects 2016/08727-5 and 
2014/17766-9 and Conselho Nacional de Pesquisa (CNPq)  
project 441105/2016-5. N.D. was supported by a fellowship  
from FAPESP (2013/22136-1), M.P.C. was supported by a  
fellowship from FAPESP (2016/08204-2), M.J.R.-J. was  
supported by a fellowship from FAPESP (2014/21141-4),  
V.B.S. was supported by a fellowship from FAPESP 
(2016/10161-0), and C.M.B. was supported by a fellowship  
from CNPq (88887.141172/2017-00) and the Coordenação  
de Aperfeiçoamento de Pessoal de Nível Superior//Newton Fund 
(Institutional links 99999.005126/2015/00).

About the Author 
Dr. Barbosa is a veterinarian and doctoral candidate at the 
University of São Paulo, São Paulo, Brazil, and Pirbright 
Institute, Pirbright, UK. Her research interests are molecular 
biology, cell culture, and animal and human virology.

References
  1. Beasley DW, McAuley AJ, Bente DA. Yellow fever virus:  

genetic and phenotypic diversity and implications for detection, 
prevention and therapy. Antiviral Res. 2015;115:48–70. 
 http://dx.doi.org/10.1016/j.antiviral.2014.12.010

  2. Barzon L, Pacenti M, Franchin E, Pagni S, Martello T, Cattai M,  
et al. Excretion of West Nile virus in urine during acute infection. 
J Infect Dis. 2013;208:1086–92. http://dx.doi.org/10.1093/infdis/
jit290

  3. Gourinat A-C, O’Connor O, Calvez E, Goarant C,  
Dupont-Rouzeyrol M. Detection of Zika virus in urine.  
Emerg Infect Dis. 2015;21:84–6. http://dx.doi.org/10.3201/
eid2101.140894

  4. Andries A-C, Duong V, Ly S, Cappelle J, Kim KS, Lorn Try P,  
et al. Value of routine dengue diagnostic tests in urine and  
saliva specimens. PLoS Negl Trop Dis. 2015;9:e0004100.  
http://dx.doi.org/10.1371/journal.pntd.0004100

  5. Reuskena CB, Knoesterb M, GeurtsvanKessel C, Koopmans M, 
Knapend DG, Biermand WF, et al. Urine as sample for  
molecular diagnosis of natural yellow fever virus infections.  
J Clin Microbiol. 2017; Aug 30 [Epub ahead of print].  
http://dx.doi.org/10.1128/JCM.01113-17. 

  6. Bryant JE, Holmes EC, Barrett AD. Out of Africa: a molecular 
perspective on the introduction of yellow fever virus into the 
Americas. PLoS Pathog. 2007;3:e75. http://dx.doi.org/10.1371/
journal.ppat.0030075

  7. Pan American Health Organization. Epidemiological update:  
yellow fever, July 10, 2017 [cited 2017 Oct 6]. http://reliefweb.
int/sites/reliefweb.int/files/resources/2017-jul-10-phe-epi-update-
yellow-fever.pdf

  8. Diallo D, Sall AA, Diagne CT, Faye O, Hanley KA,  
Buenemann M, et al. Patterns of a sylvatic yellow fever virus 
amplification in southeastern Senegal, 2010. Am J  
Trop Med Hyg. 2014;90:1003–13. http://dx.doi.org/ 10.4269/
ajtmh.13-0404

  9. Johnson N, Wakeley PR, Mansfield KL, McCracken F,  
Haxton B, Phipps LP, et al. Assessment of a novel real-time  
pan-flavivirus RT-polymerase chain reaction. Vector Borne  
Zoonotic Dis. 2010;10:665–71. http://dx.doi.org/10.1089/
vbz.2009.0210

10. Oliveira DB, Almeida FJ, Durigon EL, Mendes ÉA, Braconi CT, 
Marchetti I, et al. Prolonged shedding of Zika virus associated with 
congenital infection. N Engl J Med. 2016;375:1202–4.  
http://dx.doi.org/10.1056/NEJMc1607583

Address for correspondence: Danielle B. L. Oliveira, Departamento de 
Microbiologia, Instituto de Ciências Biomédicas II, Universidade de São 
Paulo, Av. Prof. Lineu Preste, 1374 CEP 05580-900, São Paulo, Brazil; 
email: danibruna@gmail.com

Molecular Characterization  
of Autochthonous  
Chikungunya Cluster in  
Latium Region, Italy

Licia Bordi, Fabrizio Carletti, Eleonora Lalle, 
Francesca Colavita, Silvia Meschi,  
Antonino Di Caro, Emanuele Nicastri,  
Paola Scognamiglio, Francesco Vairo,  
Domenico Di Lallo, Vincenzo Panella,  
Maria R. Capobianchi, Giuseppe Ippolito, 
Concetta Castilletti

Author affiliations: Lazzaro Spallanzani National Institute  
for Infectious Diseases, Rome, Italy (L. Bordi, F. Carletti,  
E. Lalle, F. Colavita, S. Meschi, A. Di Caro, E. Nicastri,  
P. Scognamiglio, F. Vairo, M.R. Capobianchi, G. Ippolito,  
C. Castilletti); Regional Service for Surveillance and Control  
of Infectious Diseases, Rome (P. Scognamiglio, F. Vairo);  
Regional Health and Social Policy Department, Lazio Region, 
Rome (D. Di Lallo, V. Panella)

DOI: https://doi.org/10.3201/eid2401.171605



 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 24, No. 1, January 2018 179

RESEARCH LETTERS

We report partial molecular characterization of isolates from 
an autochthonous chikungunya virus cluster in the Latium 
Region of Italy. E1 sequences from 3 patients differ sub-
stantially from sequences from the 2007 outbreak in Italy 
and lack the A226V substitution associated with increased 
viral fitness in the Aedes albopictus mosquito vector.

Local transmission of chikungunya virus (CHIKV) has 
been confirmed in the Lazio region of Italy, with 2 

related autochthonous clusters in the cities of Anzio and 
Rome (1). This event is the second known autochthonous 
outbreak of CHIKV in Italy; the previous one occurred in 
2007 in the Emilia Romagna region and included >205 
cases of CHIKV infection during July 4–Sept 27, 2007 (2). 
During the time between the 2 epidemics in Italy, autoch-
thonous transmissions were described in France in 2010, 
2014, and 2017; these events have focused attention on this 
infection because of the Aedes albopictus mosquito vector 
establishing itself in parts of the Mediterranean basin and 
beyond. Ae. albopictus mosquitoes are assumed to be the 
vector in the ongoing outbreak in Italy because Ae. aegypti 
mosquitoes are not circulating in this country. The Labora-
tory of Virology of Lazzaro Spallanzani National Institute 
for Infectious Disease (INMI) in Rome, as the regional ref-
erence laboratory for arboviral infections, is in charge of 
CHIKV diagnosis and surveillance for the Latium region. 

CHIKV diagnosis is based on the detection of the viral 
genome by real-time reverse transcription PCR (RT-PCR) 
and of virus-specific antibodies by serologic tests. We con-
ducted sequence analysis of endpoint PCR amplicons from 
selected case-patients to confirm the identity of the virus de-
tected by real-time RT-PCR and performed virus isolation 
whenever possible. The first case-patient detected at INMI, 
a resident of Anzio (60 km from Rome) with no recent trav-
el history abroad, was admitted to the Tropical Infectious  
Disease Unit on August 30, 2017, with suspected measles. 
Hospital staff suspected an arboviral disease on Septem-
ber 3, and on September 5, a serologic test was positive for  
chikungunya virus (E. Nicastri, unpub. data). The official 
notice of autochthonous cases in this region was disclosed 
on September 8, 2017. As of September 26, a total of 183 
CHIKV infections have been reported (109 confirmed and 
74 probable) (3), consistent with an extensive autochthonous 
outbreak. An intensive diagnostic campaign and backtracing 
of cases is under way to establish the extent of the outbreak.

Phylogenetic analyses of CHIKV strains obtained dur-
ing outbreaks in different geographic regions (Réunion, 
Seychelles, Mauritius, Madagascar, and Mayotte) have 
identified the independent acquisition of a common mu-
tation, A226V, in the E1 glycoprotein (4). This muta-
tion, together with mutations M269V and D284E in E1  
glycoproteins, has been described as a molecular signature of 
the Indian Ocean CHIKV outbreak (5,6). The A226V mutation  

in particular appeared in >90% of isolates after December 
2005 and has been demonstrated to increase viral fitness in Ae. 
albopictus mosquitoes, expanding the potential for CHIKV to 
diffuse (5,6). In a previous study, we described the presence of 
this mutation in CHIKV in specimens from patients referred 
to our diagnostic facility, 5 imported to Italy and 2 linked to 
the 2007 outbreak in Italy (7). In this study, we extend the ge-
netic analysis to samples from the ongoing outbreak.

We obtained a partial sequence of the E1 coding region 
directly from clinical samples of 3 patients being managed at 
INMI. These include the patient from Anzio and 2 additional 
cases belonging to a family cluster of 3 cases. On Septem-
ber 1, a 3-year-old child, born in Rome with neither travel 
history nor connection with Anzio, was brought to INMI 
with complaints of high-grade fever, arthralgia, rash, fa-
tigue, headache, and retro-orbital pain. His parents reported 
a similar febrile syndrome 24 and 48 hours later. Samples 
collected on September 6 for all 3 patients tested positive for 
CHIKV by serology and real-time RT-PCR. We obtained E1 
sequences from both parents and submitted sequences for all 
3 patients to GenBank (accession nos. MF988056–8). 

Further, we conducted a phylogenetic analysis that in-
cluded 42 available CHIKV sequences from different parts 
of the world, including sequences previously analyzed in 
our laboratory (Figure). The analysis, based on a partial E1 
sequence, showed that the virus involved in the online La-
tium region outbreak belongs to the broad group compris-
ing isolates from the East/Central/South African (ECSA) 
clade and clusters with the Indian Ocean lineage (Figure). 
This finding is similar to what was observed for the 2007 
Italy outbreak, but the current sequences are placed in a 
separate branch of the phylogenetic tree (bootstrap value 
0.83). This branch also includes recent (2016) isolates from 
Pakistan and India, suggesting a more recent origin of the 
new epidemic strain, compared with the previous one af-
fecting Italy. It is noteworthy that, unlike the isolates ob-
tained from the 2007 outbreak in the Emilia Romagna re-
gion, the E1 sequences from the ongoing outbreak lack the 
A226V mutation, as do all the recent isolates placed on the 
same branch of the phylogenetic tree. Further study will 
establish the relevance of this and other genetic signatures 
to the fitness of the virus for the local mosquito vectors and 
will determine the extent of transmission cycles in humans.
This work was funded by the Italian Ministry of Health.
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We report a lung-invasive fungal disease with possible cu-
taneous needle tract seeding in a patient with a febrile neu-
tropenia caused by the Basidiomycetes mold Inonotus spp. 
Although rare, Inonotus spp. should be added to the list of 
microorganisms causing invasive fungal disease in neutro-
penic patients with hematologic malignancies.

A 33-year-old man in Madrid, Spain, with chronic  
 myeloid leukemia in lymphoid blastic phase under-

went allogeneic stem cell transplantation (SCT) from a 
matched unrelated donor in 2011. Four years later, he had 
an extramedullary pulmonary relapse, after which he began 
intensive reinduction chemotherapy. After the second cycle, 
prolonged severe aplasia developed in the patient. Invasive 
fungal disease (IFD) was suspected because of the presence 
of persistent fever despite broad-spectrum antimicrobial 
drugs and the appearance of a new pulmonary nodule (Fig-
ure, panel A; online Technical Appendix, https://wwwnc.
cdc.gov/EID/article/24/1/17-1265-Techapp1.pdf) while the 
patient was receiving prophylactic micafungin (50 mg/d). 
Serologic fungal biomarkers were negative. A percutaneous 
pulmonary biopsy sample was taken, and empirical lipo-
somal amphotericin B (3 mg/kg/d) was started (December 
2015). Histology showed unspecific inflammatory tissue, 
and microbiology cultures were negative.

Salvage human leukocyte antigen–haploidentical SCT 
was performed in January 2016. Fever persisted during 
conditioning therapy, and a solitary cutaneous millimet-
ric erythematous lesion appeared at the biopsy puncture 
site (Figure, panel B). Histopathology of the skin lesion 
showed dermal infiltration by periodic acid Schiff–posi-
tive elements compatible with fungal hyaline hyphae with 
parallel walls, regular septa, and branched hyphae with oc-
casional bulb-like expansions; angioinvasion; and necrosis. 
Fungal culture of the specimen was negative, but panfungal 
PCR and further sequencing (1) revealed the presence of 
Inonotus spp. Voriconazole was added, and the lesion re-
solved in days. Neutrophil engraftment was achieved on 
day 12 post-SCT, with complete donor chimerism.

On day 34, the pulmonary lesion progressed, but we 
could not prove IFD as the cause of concomitant pleural 
effusion. Despite intensified antifungal therapy, surgical 
debridement was required to resolve the empyema. The pa-
tient was discharged on oral posaconazole (300 mg/d) that 
was eventually replaced by micafungin.

A computed tomography scan performed 6 months af-
ter the SCT showed persistence of a single mass on the left 1These authors contributed equally to this article.


