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Merkel Cell
Polyomavirus
and Merkel Cell
Carcinoma, France

To the Editor: Merkel cell carci-
noma (MCC) is a primary cutaneous
neuroendocrine tumor. This aggressive
skin cancer is uncommon but increas-
ing in frequency. During 19862001,
incidence rate tripled; average annual
increase was 8% (1). MCC shares epi-
demiologic features with Kaposi sarco-
ma, a malignant tumor associated with
human herpesvirus 8§ infection (2). In
particular, MCC affects predominant-
ly immunocompromised patients such
as organ transplant recipients (3,4),
patients with B-cell lymphoid tumors
(5), and patients with AIDS (6). This
similarity between MCC and Kaposi
sarcoma may support the hypothesis
of an infectious origin of MCC.

A new polyomavirus, provision-
ally named Merkel cell polyomavirus
(MCPyV), has been recently identi-
fied in tumor tissue from patients with
MCC. Furthermore, clonal integration
of viral DNA within the tumor genome
was observed in most of the cases (7).
To assess the implication of MCPyV in
MCC, we tested tumor biopsy samples
collected from 9 patients with MCC.
Patient median age was 65 years, and
2 patients were immunocompromised
(patient 1 had a lymphoma, which
was treated with rituximab; patient 7
had psoriatic rheumatism, which was
treated with corticosteroids and meth-
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otrexate). As controls, biopsy samples
from 15 patients with diverse prolifer-
ative or inflammatory skin or mucosa
lesions were tested (Table).

DNA was extracted from fresh
tissue samples by using the QIAamp
DNA Mini Kit (QIAGEN, Courta-
boeuf, France) according to the manu-
facturer’s instructions. Paraffin was
removed from previously formalde-
hyde-fixed, paraffin-embedded biopsy
samples with xylene, and the samples
were rehydrated with decreasing con-
centrations of ethanol. The extracts
were tested for MCPyV DNA by
PCR using 3 sets of primers initially
described by Feng et al. (7) to target
the predicted T-antigen (LT1 and LT3
primer pairs) and the viral capsid (VP1
primer pair) coding regions. Extracted
DNA (5 pL) was added to 45 pL of the
reaction mixture, which contained 5 pL
10x PCR buffer, 10 uL 5x Q-solution
(QIAGEN), 2.5 mmol/L MgCl,, 200
pmol/L each dNTP, 2.5 units Taqg DNA
polymerase (QIAGEN), and 15 pmol
of each primer. Touchdown PCR con-
ditions were as follows: 95°C for 5 min
followed by 35 cycles of denaturation
at 95°C for 30 s; annealing at 61°C (10
cycles), 59°C (10 cycles), and 57°C
(15 cycles) for 30 s; extension at 72°C
for 1 min; and a final extension step at
72°C for 10 min. Amplification prod-
ucts were subjected to electrophoresis
in a 2% agarose, 1x Tris-borate-EDTA
gel stained with ethidium bromide and
examined under UV light. The sizes of
the fragments amplified with the LTI,
LT3, and VP1 primers pairs were 439,
308, and 351 bp, respectively. A nega-
tive control was included in each ex-
periment; positive samples were con-
firmed by analyzing a second stored
sample aliquot, and the amplified
fragments were sequenced by using
the same primers used for the amplifi-
cation. The sequences were submitted
to GenBank under accession numbers
AM992895-AM992906. Total DNA
level in sample extracts was measured
by using the LightCycler control DNA
kit targeting the B-globin gene (Roche
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Diagnostics, Meylan, France).
MCPyV sequences were detected
in 8 of the 9 patient samples and in
none of the control samples (Table).
Results for all 8 patients were positive
with the LT3 primer pair, whereas they
were positive for only 5 with the VP1
primer pair and only 1 with the LT1
primer pair (Table). Because the LTI,
VPI1, and LT3 primer pairs generate
the longer, intermediate, and shorter
DNA fragments, respectively, the dif-
ference in sensitivity could result from
the deleterious effect of formaldehyde
fixation on DNA; this effect would in-
crease with the length of the fragment
to be amplified. The negative result
obtained for patient 8 might suggest
that some MCC patients are not infect-
ed with MCPyV. This explanation is in
accordance with the findings of Feng
et al., who reported 80% prevalence
of MCPyV in patients with MCC (7).
Nevertheless, the single negative re-
sult observed in our study might alter-
natively be explained by insufficient

tissue or by DNA degradation through
the fixation and embedding process.
Indeed, the level of PB-globin gene
DNA was much lower in the sample
from this patient (441 pg/uL) than in
samples from the other patients (me-
dian 13,500 pg/uL, interquartile range
8,902—-19,750 pg/uL).

As observed with human papil-
lomaviruses, a gene disruption caused
by viral DNA integration into the host
genome might be an alternative hy-
pothesis to explain the lack of ampli-
fication of an MCPyV genome region
(8). Sequences of the amplified PCR
product were 99%-100% identical
to those reported by Feng et al. (7),
which indicates that this virus is ge-
netically stable.

In summary, we detected MCPyV
DNA sequences in 8 of 9 tumor sam-
ples from patients with MCC but in
none of 15 control samples. Our re-
sults confirm the likely association
of MCPyV with MCC. The epide-
miologic characteristics as well as the

carcinogenic role played by this newly
discovered virus need to be more thor-
oughly investigated.
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Table. Merkel cell polyomavirus from 9 patients with Merkel cell carcinoma and 15 control patients, France*

Patient PCR primer pair

no. Age,y  Sex Diagnosis Sample LT1 LT3 VP1
1 57 M MCC, primary Fresh biopsy, buttock + + +
2 61 F MCC, primary FFPE biopsy, buttock - + -
3 57 F MCC, primary FFPE biopsy, lower eyelid - + +
4 82 F MCC, primary FFPE biopsy, cheek - + -
5 78 M MCC, metastatic Fresh biopsy, jugular lymph node - + +
6 80 F MCC, primary Fresh biopsy, upper eyelid - + +
7 65 M MCC, primary FFPE biopsy, temple - + -
8 81 M MCC, primary FFPE biopsy, forearm - - -
9 60 M MCC, primary FFPE biopsy, forearm - + +
10 61 M Hyperkeratosis Fresh biopsy, foot - -
11 49 M Seborrheic keratosis, penis Fresh biopsy, penis shaft - - -
12 60 M Nonspecific lesion, esophagus Fresh biopsy, lesion - - -
13 40 M Nasal papilloma Fresh biopsy, papilloma — — -
14 58 M Anal condylomas Fresh biopsy, condyloma - - -
15 44 M Epidermodysplasia verruciformis Fresh biopsy, skin - - -
16 19 M Cutaneous warts Fresh biopsy, wart - - -
17 57 F Cutaneous warts Fresh biopsy, wart - - -
18 64 F Cutaneous nodule Fresh biopsy, skin - - -
19 6 F Pharyngeal papillomatosis Fresh biopsy, pharynx - - -
20 27 M Vocal cord polyp Fresh biopsy, polyp - — -
21 58 M Lichen Fresh biopsy, skin - - -
22 63 M Skin inflammation Fresh biopsy, skin - - -
23 72 M Skin inflammation Fresh biopsy, skin - - -
24 57 M Skin inflammation Fresh biopsy, skin — - —

*MCC, Merkel cell carcinoma; +, positive Merkel cell polyomavirus PCR amplification; FFPE, formaldehyde-fixed paraffin-embedded; —, negative Merkel
cell polyomavirus PCR amplification.
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Worldwide
Prevalence of
Head Lice

To the Editor: Pediculosis capitis
has been well-known since antiquity
(1). Human infestation can result in
psychological frustration for parents
and children (2); furthermore, preven-
tive and therapeutic practices, such as
head shaving and the “no-nit” policy
of excluding infected children from
school, can also induce social stress.

We sought to synthesize the avail-
able evidence regarding the world-
wide prevalence of lice infestation in
the 21st century by conducting a lit-
erature search of PubMed and Scopus
databases in which we searched for
the term pediculosis. We also searched
Google for the terms head lice/pedic-
ulosis capitis and individual country
names and evaluated references of the
articles and reports retrieved through
this search. Eligible studies were ar-
chived from January 1, 2000, to Janu-
ary 18, 2008.

We retrieved 55 studies (online
Technical Appendix, available from
www.cdc.gov/EID/content/14/9/1493-
Techapp.pdf). Most studies referred
to schoolchildren, but some involved
refugees, urban slums, child labor, jails,
orphanages, and fishing communities.

Most studies had been conducted
in Asia; Turkey was overrepresented.
Prevalence varied from 0.7% to 59%
and was higher in girls and women. Of
the 29 studies, 24 involved schoolchil-
dren; the other studies involved refu-
gee children, child laborers, the general
population, street children, jail inmates,
and children accompanying their moth-
ers in prison.

In Europe, prevalence varied from
0.48% to 22.4%. However, 1 study re-
ported a much higher annual incidence
(37.4%) in England (3). A study in
the Ukraine showed increasing adult
representation in the overall affected
population (4). Six studies involved
schoolchildren; the remaining studies
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involved refugees, homeless persons,
and the general population.

Data from Africa, with the excep-
tion of 1 study in South Africa, were
derived from Egypt. Prevalence var-
ied from 0% to 58.9% and was higher
in females. The study in South Africa
(5) challenges the generally accepted
concept that head lice infestation re-
fers to lower socioeconomic status; of
2 schools, 1 in a low socioeconomic
status area, populated by black stu-
dents only, and the other in a high so-
cioeconomic status area, populated by
students of various races, head lice in-
festation was found only in the second
school, solely among white pupils. Of
6 studies in Egypt, 4 involved diverse
populations: urban poor preschool
children, orphanage children, and the
general population.

Most studies in the Americas were
conducted in Brazil, although we also
found data from the United States,
Cuba, and Argentina. Prevalence var-
ied from 3.6% to 61.4% and was high-
er in females. Of 7 studies, 4 involved
populations other than schoolchildren
to some extent: urban slum residents,
fishing community residents, adoles-
cents and adults sampled randomly
from the general population, elderly
nursing home residents, and persons
living with repeatedly infested chil-
dren. A recent study in Brazil (6) noted
that prevalence rates determined by vi-
sual inspection are twice that of rates
determined by hair analysis.

Only 1 study has been performed
in Oceania. This study in Australia
reported prevalence of 13% and that
girls were more likely to have active
infection.

Our review shows that pediculo-
sis capitis is widespread throughout
the world and does not discriminate
on socioeconomic status grounds. The
traditional perception of head lice as a
parasitosis exclusively associated with
schoolchildren of low socioeconomic
status is challenged by some of the re-
ports (online Technical Appendix).
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