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ARTICLE INFO ABSTRACT

Background: Since its first isolation in 2005, Human Bocavirus (HBoV) has been repeatedly associated with acute
respiratory tract infections, although its role in pathogenicity remains unclear due to high co-infection rates.
Objectives: To assess HBoV prevalence and associated disease in a cohort of respiratory patients in the East
Midlands, UK between 2015 and 2019.

Study design: We initially investigated the undiagnosed burden of HBoV in a retrospective paediatric cohort
sampled between 2015 and 2017 using an in-house PCR assay. HBoV was subsequently incorporated into the
standard respiratory diagnostic pathway and we audited a calendar year of HBoV positive results between 2018
and 2019.

Results: Our retrospective PCR screening of previously routine diagnostic-negative samples from juvenile pa-
tients identified a 9% (n = 30) prevalence of HBoV type 1. These apparent HBoV1 mono-infections were fre-
quently associated with respiratory tract symptoms, often severe requiring ventilation, oxygen and steroid in-
tervention with 31% (n = 9) of individuals requiring intensive care. When HBoV screening was subsequently
adopted into the routine respiratory diagnostic pathway, year-round infections were observed in both children
and adults peaking in February. 185 of 9098 (2.03%) individuals were found to be HBoV positive with children
aged 12-24 months the principally infected group. However, HBoV infection was also observed in patients aged
over 60, predominantly as a mono-infection. 23% of the 185 unique patients were HBoV monoinfected and
persistent low-level DNA positivity was observed in 15 individuals up to 6-months after initial presentation.
Conclusion: HBoV1 is a prevalent respiratory infection in the UK capable of causing serious monoinfections.
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[5,7,8]. In vitro culture models of the virus have been described [9,10]
which could further elucidate pathogenicity.

1. Introduction

Human Bocavirus 1 (HBoV1) was first identified in respiratory tract
samples in 2005 and three further genotypes (HBoV2, 3, and 4) were
subsequently detected in faecal specimens [1-3]. HBoV types 1-4 were
determined to be members of the Bocaparvovirus genus in the Parvo-
viridae family, with sequence similarity to both bovine parvovirus and
canine minute virus [4]. Despite HBoV1’s frequent detection in re-
spiratory samples from subjects with acute respiratory tract infections
(ARTISs), its role as a respiratory pathogen is not fully understood. High
rates of co-infection (up to 70%-80% in some studies) with pre-
dominantly Respiratory Syncytial Virus, Rhinovirus, Parainfluenza,
Adenovirus [5,6] and also frequent detection in asymptomatic subjects
[7]1, have promoted a hypothesis of HBoV1 as a “passenger” virus
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Clinically, HBoV1 infections are typically characterized by mild self-
limiting acute respiratory symptoms including cough, rhinitis, acute
otitis media, and pharyngitis [7,11]. However, possibly due to the un-
known pathogenicity and frequently asymptomatic or self-limiting
nature of bocavirus infections, HBoV is often omitted from diagnostic
investigation. Nevertheless, evidence to support HBoV1 as the aetiolo-
gical agent in presentations of ARTI is growing, for instance by use of
serological diagnosis using acute convalescent sera [12] and through
correlation of HBoV1 viral loads with symptom severity in mono-in-
fections [5,11,13]. Furthermore, the virus has been associated with
respiratory symptoms in the absence of other viral, fungal, or bacterial
agents, with a significant detection rate difference between cases and
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controls [5]. HBoV1 has been associated not only with self-limiting
upper respiratory tract infections, but also lower respiratory tract
symptoms including wheezing, bronchiolitis, respiratory distress, and
pneumonia [5,8]. Indeed, there are several documented cases of bo-
cavirus infection associated with severe lower respiratory illness re-
quiring hospitalization, oxygen therapy, and even intensive care
[14-17]. Taken together, these findings suggest HBoV1 can function in
isolation as a respiratory pathogen.

In order to better understand the epidemiology and disease burden
(if any) imposed by HBoV infection, we retrospectively tested residual
total nucleic acid (TNA) from 347 nasopharyngeal aspirates (NPAs) by
pan-bocavirus degenerate PCR [18]. Samples were collected from
January 2015 to April 2017 from individuals between 6 months and 5
years of age that were known to be negative for a panel of more es-
tablished respiratory viruses. Having identified a significant number of
bocavirus mono-infections associated with clinically severe disease,
HBoV1 was included as a target in routine respiratory viral panel
screening. HBoV1 detection was also reported throughout a calendar
year (September 2018 — August 2019) in upper and lower respiratory
tract samples, again identifying significant numbers of patients infected
with HBoV1, mainly children but also adults, encompassing both mono-
and co-infections. Overall, our findings support the hypothesis that
HBoV1 can be a significant human pathogen responsible for clinically
relevant respiratory disease.

2. Methods
2.1. Samples

Nasopharyngeal aspirates (NPA) from children between 6 months
and 5 years old were processed for routine diagnostic investigation at
Nottingham University Hospitals Trust (NUHT) between January 2015
and April 2017 as previously described [19]. TNAs negative for Human
Adenovirus, Influenza (A and B), Human Metapneumovirus, Parain-
fluenza viruses (1-4), Rhinovirus, Coronavirus and Human Respiratory
Syncytial Virus (RSV; A and B) were selected for bocavirus screening.
TNAs were pooled in groups of 10 for initial screening and if positive,
residual individual samples were retrospectively tested.

A second study period (September 2018 to August 2019) in-
vestigated all respiratory samples (not limited by sample type or age)
received for routine clinical diagnosis at NUHT. In this period, samples
were routinely assessed with the AusDiagnostics Respiratory Viruses
(16-well) target panel (REF 20602) for the High-Plex 24 system (REF
9150), including an HBoV target. Data were analysed using Microsoft
Excel and Graphpad Prism software. Ethical approval for the use of
residual material and association with anonymized patient information
was provided under the Nottingham Health Science Biobank Research
Tissue Bank, REC reference 15/NW/0685.

2.2. PCR assays

TNA extracts were screened by PCR using pan-Bocaparvovirus
genus primers panBOV-F1 (TAATGCAYCARGAYTGGGTNGANCC) and
panBOV-R1 (GTACAGTCRTAYTCRTTRAARCACCA) [20] to target the
NS1 gene in 15 pL reactions comprising: 1.5 uL of QIAGEN 10x PCR
buffer, 3 pmol of each primer, 6 nmol of dNTPs, 0.375U QIAGEN Hot-
StarTaq DNA polymerase, 1uL of TNA template and nuclease-free
water. PCR was thermocycled as follows: 95°C for 15min, then 55
cycles of 95 °C for 20's, 55 °C for 205, and 72 °C for 45 s. Amplification
of a 1798bp NS1 fragment was also performed as above, except with 45
cycles and 72°C for 120s, using novel primers hBocaNS1f (TCTCAA-
CCTGCTTTYACYTATGT) and hBocaNS1lr (AGAATTGTCAGCRSTATG-
AGSAA). All positive pools and individual samples were confirmed by
agarose gel electrophoresis and sequencing as previously described
[19]. Phylogenetic analysis of sequences was performed using MEGA7
software (version 7.0.25) and all human reference sequences were
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downloaded from GenBank circa May 2017.
3. Results

347 residual TNAs from NPAs collected January 2015 to April 2017
from individuals between 6 months and 5 years of age (negative for
routinely screened viral pathogens) were identified and retrospectively
screened for the presence of Bocavirus by degenerate, pan-genus PCR in
35 pools. 19 pools were positive for Bocavirus and their component
samples rescreened individually, identifying 30 (8.66%) TNAs positive
for HBoV1, representing 29 unique patients. Sample HBoV1 positivity
was confirmed by Sanger sequencing and BLAST analysis, revealing
circa 99% conservation with Genbank HBoV1 reference strains in the
conserved 298bp NS1/2 region targeted (data not shown).

To further confirm identity and investigate potential HBoV1 se-
quence variability and relatedness, a larger 1798 bp fragment of the
NS1 gene was amplified from 20 of the 30 positive samples. The pro-
ducts were sequenced from the 5’ end only, yielding 1170 bp from each
patient (covering bases 366-1535 of the prototypical reference isolate
NCO007455, [1] and aligned with 196 reference sequences of HBoV1-4
downloaded from Genbank in May 2017. Maximum likelihood phylo-
genetic reconstruction of this NS1 region confirmed strong bootstrap
support for genotypic clustering of our positives with HBoV1 reference
sequences (> 0.99, data not shown). However, little support for any
other phylogenetic inference was observed due to a high degree of
genetic conservation observed in both study and reference HBoV1 se-
quences.

Having identified the presence of previously undiagnosed HBoV1
infection in a significant proportion of NPA specimens investigated,
clinical data in this pilot cohort were also retrospectively assessed
(Table 1). All patients presented with a similar clinical picture of
bronchiolitis variously including general respiratory distress, cough,
coryza, and wheezing. 38% (11 of 29) of patients received oxygen, 38%
nebulisers and 17% (5 of 29) were supported by mechanical ventilation.
No respiratory or systemic bacterial co-infections were identified, but
38% of patients were administered antibiotics. Furthermore, 31% (9 of
29) were admitted to intensive care, with one patient dying of multi-
organ failure and viral pneumonitis.

This retrospective in-house pilot study indicated a hidden HBoV1
burden of circa 9% in otherwise viral pathogen negative young children
and encouraged the uptake of HBoV screening as part of routine diag-
nostic surveillance. Subsequently in August 2018 we began screening
for HBoV in routine respiratory investigations using a commercial assay
(AusDiagnostics) and undertook an audit of a calendar year of screening
between 1st September 2018 and 31st August 2019. In this period
12,498 unique specimens were received for routine respiratory pa-
thogen investigation, of which 208 (1.66%) were HBoV positive re-
presenting 185 of 9098 unique patients (2.03%). HBoV ranked seventh
in viral prevalence behind Rhinovirus or Enterovirus (non-differ-
entiated), Influenza A, RSV, Human Adenovirus, Parainfluenza Type 3
(PF3), Coronavirus and Human Metapneumovirus, but ahead of PF1,
PF4, Parechovirus, PF2 and Influenza B (data not shown).

Of the 208 positive specimens recorded, 165 (75.96%) were co-in-
fected and 43 were from HBoV mono-infected patients (23.24%). Six
mono- and 10 co-infected individuals were found to be HBoV positive
during intensive care. Two of the 10 co-infected individuals had HBoV
copy numbers 5- to 6-logs higher than the co-infecting virus.

116 (56%) of the 208 positive samples were throat swabs, 35%
NPAs and 9% others including broncheoalveolar lavages, endotracheal
aspirates and sputum. HBoV positivity rates by sample type were 73/
1347 (5.42%) of NPAs, in contrast to only 116/10,249 (1.13%) of
throat swabs and 19/902 (2.11%) of other samples received. Three
individuals were sampled by both throat swab and NPA on the same or
consecutive days. Two returned higher viral load values in the NPA (24-
and 28-fold more viral target) whilst one indicated a 28-fold higher
viral load in the throat swab compared to the NPA (data not shown).
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HBoV positive samples

Journal of Clinical Virology 129 (2020) 104453

1-Sep-2018
29-Sep-2018 -
27-Oct-2018 -
24-Nov-2018 -
22-Dec-2018 -
19-Jan-2019 -

8-Jun-2019 -
6-Jul-2019

16-Feb-2019 -
16-Mar-2019 -
13-Apr-2019 -
11-May-2019 -

3-Aug-2019 -
31-Aug-2019-

Date

Fig. 1. Weekly HBoV PCR positive samples recorded at NUHT between week 36 of 2018 (commencing 1st September) and week 35 of 2019 (ending 31st August).

To determine if HBoV1 infections were associated with seasonality,
weekly HBoV positivity rates were investigated (Fig. 1). Whilst HBoV
positive samples were seen throughout the calendar year (commencing
in week 36 of 2018 and finishing in week 35 of 2019) a peak of posi-
tivity was observed around the middle of February (week 7 of 2019,
Fig. 1). No more than four positive samples per week were seen outside
of weeks 45 to 18, suggesting a peak season from approximately the
start of November 2018 until the end of April 2019.

Age of HBoV-infected individuals was significantly skewed toward
the young (p < 0.0001, Chi-square test for trend), with 87% of unique
HBoV-positive patients being aged 5 or under. A peak in positivity was
seen in the 1—2-year-old age group, with 9% of these individuals
screened presenting as HBoV positive (Fig. 2).

Interestingly, of the 11 HBoV positive patients aged =60, seven
were mono-infected and where co-infected, higher viral loads for HBoV
were observed than for the co-infecting virus (data not shown).

11 individuals were sampled on more than one occasion and > 1
day apart, ranging from a 13 to a 157 day period (Fig. 3), all of whom
were aged 5 years or under. Three individuals were sampled on four
separate occasions (patients 8-10, Fig. 3), spanning 55, 91 and 104
days respectively: all of whom experienced a period of intensive care.
Five of six patients presenting with higher initial viral load of > 10°
(data points connected by solid lines, Fig. 3), recorded their highest
HBoV value on initial presentation, exhibiting a steady decline through
the period of surveillance. Patient 8 initially presented with a viral load
of 4.3 x 105, increasing by approximately one log to 3.3 x 10° (Fig. 3)

one week later having been transferred to an intensive care unit after
initial assessment and sampling. Co-infection was observed for at least
one time point for all patients except one. However, in all six in-
dividuals presenting with HBoV values of = 4 x 10°, the HBoV viral
load was higher than the co-infecting virus.

4. Discussion

Failure to detect viral pathogens responsible for ARTIs can lead to
inconclusive diagnosis, prolonged hospital stays and unnecessary anti-
biotic use, ultimately contributing to a burden on local and global
health and economy. In clinical settings, most antibiotic prescriptions
are erroneously prescribed for respiratory illnesses caused mainly by
viruses [21]. Such overuse not only contributes to bacterial resistance,
but can also affect commensal gastrointestinal microbiota required for
healthy gut function and potentially cause unnecessary adverse effects
in patients [21,22]. Expanding routine tested-for viral respiratory pa-
nels has the potential to reduce this public health burden.

We tested this hypothesis by archiving and re-screening apparently
viral-negative respiratory TNA extracts for HBoV, a relatively recently
discovered, but widely reported viral pathogen, identifying 9% HBoV1
positivity of NPAs in patients aged 6 months to 5 years. Importantly, 10
(34%) patients with undiagnosed HBoV1 positive patients were pre-
scribed empirical antibiotic therapy; eight in the absence of diagnosed
bacterial co-infection whilst two were not investigated.

HBoV1 pathogenicity is not fully understood with HBoV frequently
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Fig. 2. Proportion of HBoV positive patients in first positive sample observed between weeks 36 of 2018 to 35 of 2019 grouped by age.

observed as a co-infection. Our initial in-house study supported a causal
role of HBoV1 as a respiratory pathogen, with severe symptoms ob-
served and intensive care required in the absence of co-infection with
other typical viral or bacterial respiratory pathogens. Our subsequent
one-year review of HBoV screening in routine diagnostic service con-
firmed previously observed high rates of co-infection with other viral
pathogens.

High rates of coinfections and the presence of HBoV1 in asympto-
matic individuals could be explained by long persistence periods and
high prevalence of the virus. HBoV1 was found to persist in mucosa for
more than four months following primary infections, which increases
the chances of co-existence with other viral or bacterial pathogens
[23,24] and the virus has been suggested to reactivate following a

108_
107_
106_
105_
104_
103_
102_
101_
100_

HBoV viral load

superinfection with another virus [4].We similarly observed persistence
of HBoV in our cohort for up to 6 months. HBoV1’s high prevalence
could also explain the high rate of co-infections. One study estimated
HBoV1 infection rate to be as high as 59% in a cohort of children with
respiratory illness and another reported that ~90% of adults have
HBoV-specific antibodies [23,25]. It is clear that detection of HBoV
DNA can persist for many months, and therefore the presence of such
DNA does not necessarily indicate a recent infection.

Our findings of frequent administration of oxygen, steroids and
salbutamol in addition to ventilation and intensive care in HBoV1
mono-infection, supports previous reports of HBoV1 as a cause of ser-
ious lower respiratory tract infections and pneumonia [5,13-15].

HBoV1 has been reported to have very low genetic diversity

Patient No.
[c)

-0- 1
-m- 2

¢ vt

T T
1 10

T
100

Duration of HBoV infection (days)

Fig. 3. HBoV viral load determined by the AusDiagnostics assay in patients sampled more than once, more than one day apart in weeks 36 of 2018 — 35 of 2019.
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worldwide [18]. Our sequencing and phylogenetic analysis of a region
of NS1 (circa 22% of the genome) indeed confirmed these findings and
would indicate whole genome sequencing is required for more robust
investigation and interpretation of epidemiology. Sequencing of this
NS1 region did strongly suggest all detected samples were of HBoV type
1, but the possibility of recombination cannot be ruled out without
whole genome sequencing [18].

With respect to HBoV1 seasonality, our study showed higher pre-
valence during the late autumn and winter periods, consistent with
prevalence reported worldwide [1,26-28]. However, few studies re-
ported year-round detection and two studies reported peak detection
during summer [29-32]. The contradictory findings of these reports
with many studies reporting winter and spring surges in HBoV1 infec-
tion rates could be explained by differences between strains isolated in
different locations, but it could be also attributed to social or beha-
vioural factors [33].

In summary, our study implicates HBoV1 as a currently prevalent
respiratory pathogen in the UK capable of causing serious mono-in-
fections. Increasing adoption of this relatively newly described virus
into established diagnostic screening panels could be helpful in aiding
clinical management of patients with respiratory tract disease and re-
ducing unnecessary prescribing of antibacterial agents.
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Trichodysplasia spinulosa polyomavirus causes trichodys-
plasia spinulosa, a skin infection, in immunocompromised
persons, but the virus is rarely detected in respiratory sam-
ples. Using PCR, we detected persistent virus in respiratory
and skin samples from an immunocompromised boy with
respiratory signs but no characteristic skin spicules. This
virus may play a role in respiratory illness.

Trichodysplasia spinulosa is a rare skin disease that oc-
curs exclusively in immunocompromised persons. It is
characterized by facial keratotic spicules formed by tricho-
hyalin accumulation in the inner root sheath cells of affect-
ed hair follicles. In 1999, electron microscopy identified a
novel polyomavirus, subsequently named trichodysplasia
spinulosa polyomavirus (TSPyV) or human polyomavirus
8, in sections of skin spicules of a solid organ transplant
patient (/); in 2010, the virus was more completely char-
acterized (2). TSPyV is 1 of 5 polyomaviruses associated
with human diseases, particularly those that affect immu-
nocompromised persons (3). Although worldwide serop-
revalence of TSPyV antibodies among the general popu-
lation is estimated at 70% (4) and a respiratory route of
infection has been hypothesized (5,6), as of 2015, only 32
cases of trichodysplasia spinulosa had been reported (7),
suggesting that other pathology caused by TSPyV may
have gone undiagnosed. We describe PCR detection of
TSPyV in an immunocompromised boy with respiratory
signs and symptoms.

To elucidate potential causes of undiagnosed viral re-
spiratory infection, during January 2015—February 2016,
we used a panpolyomavirus degenerate primer PCR to
screen archived samples for polyomavirus. The archived
samples were nucleic acid of respiratory specimens from
218 children 6 months to 5 years of age, previously negative
for typical respiratory viruses in a panel used for routine
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diagnosis (online Technical Appendix, https://wwwnc.cdc.
gov/ElD/article/24/9/18-0829-Techapp1.pdf). Of the 218
samples screened in 22 pools, we obtained positive results
for polyomavirus in 1 pool and, subsequently, 1 sample
(from the patient reported here). Subsequent Sanger se-
quencing and BLAST (http://blast.ncbi.nlm.nih.gov/Blast.
cgi) analysis of the 274-bp degenerate primer PCR product
indicated that the sample contained TSPyV. The complete
genome of this TSPyV strain was amplified in 4 overlap-
ping PCR fragments and Sanger sequenced (online Tech-
nical Appendix). Phylogenetic analysis of the assembled
complete 5,232-nt genome with all available 23 reference
sequences revealed that the TSPyV strain was most closely
related to TSPyV 1312, which had been isolated in 2012 in
Dallas, Texas, USA (online Technical Appendix), but boot-
strap support was limited because of the highly conserved
nature of TSPyV genomes.

The patient from whom this TSPyV-positive sample
was collected was a 4-year-old boy in Nottinghamshire,
United Kingdom, who had common acute lymphoblastic
leukemia and was receiving maintenance chemotherapy
during the study period. Retrospective clinical analysis
for March 2014—February 2016 revealed that the child
had had frequent cough with fever and coryzal symp-
toms of varying severity (Table). Concurrently collect-
ed nasopharyngeal aspirate and throat swab specimens
were negative for bacterial and viral pathogens routinely
tested for, except at the start of the study period, when
rhinovirus and adenovirus were detected, and the end
of the period, when rhinovirus and respiratory syncytial
virus were detected (Table). No bacteria were cultured
from paired specimens. On this basis, in conjunction
with unremarkable physical examination and radiolog-
ic findings and stable neutrophil and leukocyte counts
(data not shown), the patient’s respiratory signs were
treated conservatively on an outpatient basis. However,
on 2 occasions (August and November 2015), the child
required hospital admission, without and with co-infec-
tion, respectively.

Further retrospective laboratory investigation found
that all 11 additional samples collected from this patient
during November 2014-2015 were positive for TSPyV,
with co-infection at the 4 time points (November and
December 2014, September and November 2015); test-
ing showed fluctuating cycle threshold (C) levels on
quantitative PCR (Table; online Technical Appendix).
Of note, various forms of rashes appeared in different
anatomic regions of the patient but did not resemble
the characteristic appearance of trichodysplasia spinu-
losa and, thus, did not raise any clinical suspicion for
this condition. Indeed, retrospective testing found that
a single skin swab sample taken from a suspected viral
rash (site undocumented) that looked like blisters and
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Table. Clinical and laboratory data from TSPyV-positive patient, Nottinghamshire, United Kingdom, November 2014—-2015*

Collection Signs and symptoms at Documented skin Viral/bacterial TSPyV
date Sample type time of sample collection lesion Hospital admission  co-infection C; value
2014

Nov Throat swab  Cough, sore throat, fever Tiny skin colored Not required Rhinovirus 31.83

pustules on hand

Dec NPA Cough, fever None Not required Adenovirus 31.17
2015

Jan Skin swab None recorded Suspected varicella Not required None 24.97

zoster virus rash
Feb NPA Dry cough, fever None Not required None 31.23
Mar Throat swab Dry cough, None Not required None 21.43
coryzal symptoms

Jult Throat swab ~ Cough with runny nose None Not required None 23.90

Jult NPA Cough with runny nose None Not required None 22.70

Jult NPA Dry cough, fever Few blisters Not required None 22.30

on fingers
Jult Throat swab Dry cough, fever Few blisters Not required None 25.37
on fingers
Aug Throat swab Cough, fever (high) Erythematous Hospitalized 4 d None 21.47
rash with tiny white
center on face
Sep NPA Cough None Not required Rhinovirus 26.87
Nov Throat swab Cough, wheeze, fever Rash across chest Hospitalized 5 d Respiratory 23.45

(high), coryzal symptoms

syncytial virus

*Ct, cycle threshold; NPA, nasopharyngeal aspirate; TSPyV, trichodysplasia spinulosa polyomavirus; VZV, varicella zoster virus.

tCollected on the same date.
Collected on the same date.

was queried as chickenpox was positive for TSPyV with
a low C value of 24.97 (Table). Thus, it is conceivable
that this rash represented the early papular stages of a
trichodysplasia spinulosa lesion that did not progress to
the characteristic spicules.

Previously, TSPyV has almost exclusively been as-
sociated with pathology of the skin (4); but 4 reports
indicate its isolation from blood (6) and respiratory
samples, suggesting a potential transmission route (5,8—
10). However, respiratory signs and symptoms were ob-
served only in patients co-infected with another virus.
In contrast, the patient we report had persistent respira-
tory signs and symptoms and concomitant TSPyV-pos-
itive (by PCR) respiratory samples in conjunction with
varying forms of skin lesion lacking the characteristic
spicule form of trichodysplasia spinulosa. However, it is
difficult to assess the virus pathogenicity in the absence
of any supportive cell culture results. Hence, the poten-
tial of TSPyV to cause respiratory signs and symptoms
needs further investigation and surveillance. The rela-
tively low C, values (and thus high viral loads) of TSPyV
DNA obtained from this patient in the absence of posi-
tive results for any other microbial agents may suggest
an etiologic role of the TSPyV in respiratory pathogen-
esis. The fact that TSPyV skin disease can be effectively
treated with antiviral medication, such as cidofovir (6),
presents potential for treatment of respiratory manifesta-
tions of TSPyV infection.

This study was funded internally by the University of
Nottingham, UK, as part of a master of science degree project.

Emerging Infectious Diseases *« www.cdc.gov/eid * Vol. 24, No. 9, September 2018

About the Author

Ms. Bagasi is a PhD student at the University of Nottingham.
Her research interests are epidemiology and cellular entry of
viral infections.

References

1. Haycox CL, Kim S, Fleckman P, Smith LT, Piepkorn M,
Sundberg JP, et al. Trichodysplasia spinulosa—a newly described
folliculocentric viral infection in an immunocompromised host.
J Investig Dermatol Symp Proc. 1999;4:268-71. http://dx.doi.org/
10.1038/sj.jidsp.5640227

2. van der Meijden E, Janssens RW, Lauber C, Bouwes Bavinck JN,
Gorbalenya AE, Feltkamp MC. Discovery of a new human
polyomavirus associated with trichodysplasia spinulosa in an
immunocompromized patient. PLoS Pathog. 2010;6:¢1001024.
http://dx.doi.org/10.1371/journal.ppat.1001024

3. Nguyen KD, Lee EE, Yue Y, Stork J, Pock L, North JP, et al.
Human polyomavirus 6 and 7 are associated with pruritic and
dyskeratotic dermatoses. ] Am Acad Dermatol. 2017 76:932-40 e3.
http://dx.doi.org/10.1016/j.jaad.2016.11.035

4. Kazem S, van der Meijden E, Feltkamp MC. The trichodysplasia
spinulosa-associated polyomavirus: virological background and
clinical implications. APMIS. 2013;121:770-82. http://dx.doi.org/
10.1111/apm.12092

5. Bialasiewicz S, Byrom L, Fraser C, Clark J. Potential route of
transmission for trichodysplasia spinulosa polyomavirus. J Infect
Dis. 2017;215:1175-6. http://dx.doi.org/10.1093/infdis/jix078

6. van der Meijden E, Horvath B, Nijland M, de Vries K, Racz EK,
Diercks GF, et al. Primary polyomavirus infection, not reactivation,
as the cause of trichodysplasia spinulosa in immunocompromised
patients. J Infect Dis. 2017;215:1080-4.

7. WulJH, Nguyen HP, Rady PL, Tyring SK. Molecular insight into
the viral biology and clinical features of trichodysplasia spinulosa. Br
J Dermatol. 2016;174:490-8. http://dx.doi.org/10.1111/bjd.14239

8. Tsuzuki S, Fukumoto H, Mine S, Sato N, Mochizuki M,
Hasegawa H, et al. Detection of trichodysplasia

1745



RESEARCH LETTERS

spinulosa-associated polyomavirus in a fatal case of myocarditis in
a seven-month-old girl. Int J Clin Exp Pathol. 2014;7:5308-12.

9. Siebrasse EA, Bauer I, Holtz LR, Le BM, Lassa-Claxton S,
Canter C, et al. Human polyomaviruses in children undergoing
transplantation, United States, 2008—2010. Emerg Infect Dis.
2012;18:1676-9. http://dx.doi.org/10.3201/eid1810.120359

10. Rockett RJ, Sloots TP, Bowes S, O’Neill N, Ye S, Robson J,
et al. Detection of novel polyomaviruses, TSPyV, HPyV6, HPyV7,
HPyV9 and MWPyV in feces, urine, blood, respiratory swabs and
cerebrospinal fluid. PLoS One. 2013;8:¢62764. http://dx.doi.org/
10.1371/journal.pone.0062764

Address for correspondence: C. Patrick McClure, University of
Nottingham, School of Life Sciences, Queen’s Medical Centre,
West Block A Floor, Nottingham, NG7 2UH, UK; email:
patrick.mcclure@nottingham.ac.uk

WohlIfahrtiimonas
chitiniclastica Bacteremia
in Hospitalized Homeless
Man with Squamous

Cell Carcinoma

Yuichi Katanami, Satoshi Kutsuna,

Maki Nagashima, Saho Takaya, Kei Yamamoto,
Nozomi Takeshita, Kayoko Hayakawa,

Yasuyuki Kato, Shuzo Kanagawa, Norio Ohmagari

Author affiliation: National Center for Global Health and Medicine,
Tokyo, Japan

DOI: https://doi.org/10.3201/eid2409.170080

We report a case of Wohlfahrtimonas chitiniclastica
bacteremia in an elderly man in Japan who had squamous
cell carcinoma. Blood cultures were initially negative for
W. chitiniclastica but were positive on day 20. Careful atten-
tion needs to be paid to this organism in patients who have
chronic wounds with maggots.

We report Wohlfahrtiimonas chitiniclastica bacteremia
in a 75-year-old man in Japan who had squamous
cell carcinoma on his shoulder. In September 2016, an
unidentified patient was found unconscious on the ground
by a passerby and admitted to the emergency department
of the National Center for Global Health and Medicine
(Tokyo, Japan). He had a necrotic lesion on his left shoulder
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with maggots. Blood analysis showed leukocytosis (26.61
x 10? cells/L [reference range 3.30-8.60 x 10° cells /L]),
thrombocytosis (626 x 10%/L [reference range 158-348 x
10%/L]), anemia (hemoglobin, 9.6 g/dL [reference range
13.7-6.8 g/dL]), and elevated C-reactive protein (87.9
mg/L [reference range 0.00-1.40 mg/L]). Albumin was
2.4 g/dL (reference range 4.1-5.1 g/dL) and calcium was
12.6 mg/dL (reference range 8.8-10.1 mg/dL). He was
diagnosed with disturbance of consciousness caused by
hypercalcemia and was hospitalized.

After saline infusion and intravenous cefazolin (3
g/d) were initiated, the patient’s condition improved. A
blood culture taken at the time of admission grew Pep-
toniphilus harei. A swab culture of the ulcer site grew
Proteus mirabilis, Morganella morganii, and Kerstersia
gyiorum. A biopsy was performed on day 3, and the pa-
tient was diagnosed with squamous cell carcinoma. En-
hanced computed tomography scanning revealed an ulcer
and ring-enhancing lesion on his left shoulder (which was
suspected of being a tumor or abscess) and multiple en-
larged lymph nodes and 10-mm pulmonary nodules in the
right lung.

On day 20, the patient had fever and disturbance of
consciousness; therefore, he was transferred to the Infec-
tious Disease department of the hospital. Intravenous
therapy with vancomycin (1.5 g/d), cefepime (3 g/d), and
metronidazole (1,500 mg/d) was initiated, and the patient’s
fever and consciousness improved. Two cultures of blood
taken on day 20 grew P. mirabilis, M. morganii, Strepto-
coccus anginosus, Streptococcus agalactiae, Bacteroides
fragilis, and gram-negative rods. After we obtained the
culture results, vancomycin was stopped in accordance
with the susceptibility test results. We identified the gram-
negative rods as W. chitiniclastica by using matrix-assisted
laser desorption/ionization time-of-flight mass spectrome-
try (Bruker Daltonics, Billerica, MA, USA), which showed
scores of 2.239. We further confirmed the isolate to be W
chitiniclastica by using 16S rRNA sequencing; the isolate
was 99.08% identical to strain S5 (GenBank accession no.
AM397063). We assessed the isolate’s antimicrobial sus-
ceptibility profile (Table). The patient improved and was
later discharged to another hospital.

W. chitiniclastica is a gram-negative, short, faculta-
tive anaerobic, straight-rod gammaproteobacterium that
was first isolated from the parasitic fly Wohlfahrtia mag-
nifica (I). This fly has not been reported in Japan. How-
ever, W. chitiniclastica has also been isolated from the
Chrysomya megacephala fly, and this species has been
reported in Japan (2), and from from the Musca domes-
tica housefly, which is widely distributed all over the
world (3). Campisi et al. reported that the Lucilia sericata
fly might be a vector for W. chitiniclastica (4); this fly is
common and widely distributed throughout Japan, and a
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