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Human beta papillomaviruses (beta-HPVs) are frequently detected in hairs and the majority of people 
are infected with multiple beta-HPV genotypes. This study was conducted to investigate for the first 
time the distribution of beta-HPV genotypes in single hair specimens and to estimate the contribution of 
a single hair to the beta-HPV profile obtained from a specimen made of multiple hairs pooled together. 
A total of 85 eyebrow hair specimens, representing 64 single hairs and 21 pools of hairs, obtained from 
21 immunocompetent individuals, were tested using a reverse-line blot-based beta-HPV genotyping 
assay that allows identification of 25 different beta-HPVs. Overall, beta-HPV DNA was detected in 82/84 
(97.6%) samples. The great majority of hair pools (19/21; 90.5%) contained multiple beta-HPVs, the 
mean number of identified beta-HPV genotypes per hair pool was 5.2 (ranging from 1 to 12). In indivi-
dual hairs, the great majority of individual hairs (43/63; 68.3%) contained multiple beta-HPVs, the mean 
number of identified beta-HPV genotypes was 4 (ranging from 1 to 12). Overall, HPV-23 was the most 
prevalent genotype, followed by HPV-24 and HPV-38. A comparison of beta-HPV genotype distribution 
in pooled hair specimens and in at least one individual hair within a single patient revealed that 5/20 
patients had a complete match between the number and profile of identified genotypes, 2/20 patients 
had the same/similar number of HPV genotypes but different genotype profile, 9/20 patients had more 
HPV genotypes identified in pools than in the majority of individual hairs and 4/20 patients had at least 
one individual hair with more HPV genotypes identified than in the corresponding pool. Our results sug-
gest that beta-HPVs are unevenly distributed over the eyebrows and even pools made of several hairs 
do not necessarily provide information on the whole spectrum of HPV genotypes present in eyebrows.

Introduction
Cutaneous human papillomaviruses (HPV) be

longing to genus Betas

mous cell carcinoma in patients suffering from a rare 
autosomal recessive hereditary disorder called epider-

modysplasia verruciformis
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tients, as well as in the immunocompetent population, 

tion, 
be detected in both immunocompetent and immuno
suppressed individuals, not only in various cutaneous 
lesions but also in hairs plucked from different parts 
of the body, suggesting that hair follicles are an im

However, since hair follicle specimens usually used in 
prevalence studies consist of multiple individual hairs 
pooled together in a single sample, the distribution of 

ual and pooled eyebrow hair specimens obtained from 
21 immunocompetent 

Material and methods 
Eyebrow hairs were plucked from 21 immuno

hairs) and 64 single hair specimens were collected 

The Netherlands), which enables simultaneous iden

the manufacturer’s instructions
tion, 5 l of each sample was used per 25 

Results

negative samples were obtained from the same indi
vidual (

An overview of our results is presented in Table 1 

in pooled hair specimens and in at least one individual 
hair within a single patient revealed that 5/20 patients 
had a complete match between the number and pro
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number of HPV genotypes but different genotype 

at least one individual hair with more HPV genotypes 

Discussion

is similar to the results of previous studies that have 

assay used in the present study were detected, suggest

mated in the present study, since at least 36 novel pu

The great majority of eyebrow hair specimens 

of genotypes per specimen was generally greater in 

was observed in a recently published study, which 

and immunocompromised patients are infected with 
 (10)  The most rea

was about twice as concentrated as that used in the 

Previous studies that have investigated the pres

parts of the body, including scrotal, pubic and eye
brow areas, have used pooled hair samples consisting 

HPVs are unevenly distributed over the eyebrows and 
even pools made of several hairs do not necessarily 
provide information on the whole spectrum of HPV 

ral targets in one reaction can lead to selective and 

Figure 1. Number of 
detected individual 
beta-HPV genotypes.
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Table 1: Distribution of beta-HPV genotypes in individual eyebrow hair samples and pools of eyebrow 
hair samples. Samples positive for universal beta-HPV genotype are indicated by the letter U and by X 
in relation to the number of identi!ed beta-HPV genotypes. Italicized beta-HPV genotypes are shared 
between di"erent samples #om the same patient. NT: negative internal control ampli!cation.

Individual Sex Age (yr) No. 
hairs Beta PV types No. types

1 38 5 80 1
1 U
1 U
1 8+15+36 3

2 4 96 4
1 96 1
1 1
1 U
1 U

3 54 5 96 4
1 2
1 2
1 2

4 22 3 9+ 4
1 2
1 9+12+14+ 6
1 U

5 22 5 20 96

1 5+12+15+20 96 8
1 U
1 U

6 38 4 9 +24+ 5
1 1
1 1
1 2

7 23 4 2
1 4
1 36+ 2
1 U

8 26 8 12
1 12
1 12
1 11

9 53 5 12+ 3
1 2
1 2
1 1

10 45 6 3
1 3
1 3
1 2
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11 24 4 8+ +23 3
1 14+36 2
1 U
1 +80 2

12 35 5 5+ 5
1 +36 2
1 22 1
1 12 1

13 31 5 11
1 5
1 10
1

14 24 3
1 3
1 2
1 2

15 38 3 2
1 1
1 2
1 2

16 28 4 U
1 0
1 0
1 NT /

17 3 6
1 4
1 3
1 2

18 41 3 6
1 5
1 6
1 5

19 46 6 12
1 11
1 12
1 12

20 35 5 6
1 6
1 4
1 3

21 35 3 8+ +23 4
1 U
1 2
1 2
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