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Abstract

Background: The natural hisvory of cutanecus HPY is unclear and in particular, seroprevalence amang individuals with different
levels af immune functien and edhndcity is unknown. As part of a study of curaneous squameous cell carcinama (5CC) and HPY
among organ transplant recipients (OTR) from London, we investigated the seroprevalence and risk factors far 34 HPY types
[detected using Luminex technology) among 409 QTR patients without skin cancer (243 Caucasians and 166 non-Caucasians),
367 individuals with end stage renal failure on dialysis (222 Caucasians and |45 non-Caucasians) and |52 immunoccompetent (1C)
individuals withouwt skin cancer (102 Caucasians and 50 non-Caucasians) to comgare the HPY seroprevalence In patents with
differing immune status and ethnicity. In towl, seroprevalence data from 928 individuals, all from Londan, was available,

Results: Overall. no difference berween HFY seroprevalence by immune status was observed (P = 0.3) among Caucasian or
among non-Cavcasian Individuals, with seroprevalence varying from B7% o 94% across different immune staus and ethnle
groups, Thase individuals seropositive to multiple types of one genus were mare likely to be seroresctive to multiple types af
anather penus, independent of immune status or ethnicity, Lower seroprevalence for gammaHPY 4, and to a lesser extent
gammaHPY 48, were observed among OTR compared to 12 and dialysis patients. Higher seroprevalence against antibodies to
beraHPY 93 were detected maore frequently in non-Caucasians than Caucaslans whereas muHPY | and. to a lesser extent,
gammaHPY 4 were found more frequently amaong Caucasians - these findings were independent of immune status. Within non-
Cavcasian subgroups, the seroprevalence of 8 HPY (alpha-mucosal HPV IS and 13, alpha-cutaneous HPYT and 2, betaHPVE, |17,
23 and 38) was significantly (P < 0.02) higher in Black compared to Asian patients. HPV | & baing sexually transmitted, this might
suggest a potentlal sexual rowte of transmission for some beta HPY types.

Conclusion: We did not cheerve major disturbance in antibady response between immunccompetent, dialysis and OTR
individuals, but significant differences in HFY seroprevalence were identified according to ethnicity. Further research is needed
wo clarify the natwral history of cumnecus HPY, particularty given the growing research interest in is possible role in the
pathogenesis of cutaneaus SCC.

Sursa: Infectious Agents and Cancer, 2009
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Background

Cenital human papillomaviruses [ HPYVG and HPVI1) are
the most commaon sexually ransmined infectious agenis
in the UK [1]. Associations include vounger age, lifetime
number of sexual partners, socio economic status and eth-
micity {blackswhitexasian) | 2]. A higher seroprevalence of
mucosal type HMV 16, an important cause of cervical can-
cer, has also been associated with these Tactors and, addi-
tionally to female sex, 10 men who have sex with men and
to urban location [3]. The natural history and risk factors
associated with mucosal HMY infection have heen studied
intensively [4] but the natural history of cutaneous HIPY 15
less clear |5].

Here, we investigate the seraprevalence for 34 HPV types
detected using Luminex technology among people in Lon-
don with different immumne status and ethnicity. Informa-
tion on 409 OTR without skin cancer {243 Caucasian and
166 non-Caucasian) and 152 immunoccompetent ([C)
individuals (102 Caucasians and 50 non-Caucasians)
were included. Patients with end-stage renal disease on
dialysis (222 Caucasians and 145 non-Caucasians), at
increased risk of infections and cancers |6 probably due
1o abmormalites of the immune funcions [7,8], were alsa
included.

Methods

Study population

The present study was conducted as pant of research exam-
ining the relaticnship between antibodies against HPV-L1
antigens for 34 HPV types and cutaneous squamous cell
carcinoma among OTR. Further deails of the study meth-
ads can be found elsewhere |9]. Briefly, a nested case-con-
trol study was conducied in a cohort of transplant
recipientis from Barts and London NMH3 Trust, recruited
between October 2002 and August 2006, In London, all
patients have acoess to a dedicated dermatology chinic fol-
lowing their usual visit to the transplant centre and
undergo routine skin examinations, at which all benign
and malignamt lesions are recorder and treated if neces-
sary, A trained nurse interviewed panicipants using a
standard guestionnaire and  obtained demographic
details, smoking and alcohol history, medical hiswory,
selfereported ultravioler (LIV) radiation exposure, history
af viral infection, transplantation details, gynaecological
and reproductive history and questions on crowding
throughout life. A blood sample was taken and serum,
bufiy coat and red blood cells were separated, aliguoted
and frozen an -80° Celsius

In order to assess whether the seroprevalence of HPY was
affected by immune status, 1C patients were also recruited,
and included Caucasians and non-Caucasians without a
history of skin cancer enrolled from ophthalmology, plas-
tic surgery or phlebotomy departments. A short question-

naire on basic socio-demographic details [sex. date of
birth and ethnicity) and skin cancer history was com-
pleted and a blood sample was obtained. In order 1o eval-
wate the influence of renal failure pre-transplantation on
HPPV seroprevalence, stored sera from Caucasian and non-
Caucasian dialysis patients with no history of transplanta-
tion, were also included. Skin cancer history was not avail -
able for these patients, although it was known that nane
had previously attended the dermatology department for
treatment of skin cancer. Basic socio-demographic details
(sex, dave of bhinh and ethnicity] were provided from the
hospital renal database,

In total, information on 409 OTR without skin cancer
(243 Caucasian and 186 non-Caucasian of whom 5
patients | 1%6] with a solid organ graft ether than kidney),
152 immunocompetent (1C) individuals { 102 Cawcasians
and 50 non-Caucasians] and 367 patients with end-stage
remal disease on dialysis (222 Caucasians and 145 non-
Cavcasians] were included,

Ethical approval
The study has been approved by the East London and City

Health Authemy Besearch Ethics Committee,

HPY multiplex seralogy

HPMY antibody detection was performed by multiplex
serolegy, an antibady detection method that is based on a
glutathione S-transferase [(GS1] capture enzyvmie-linked
immunosorbent assay, as previously described [10.11] in
combination with fluorescent bead technology [12,13].
All antigens were expressed in £ aali as double fusion of
full-length viral proteins with a M-terminal G517 domain
and a C-terminal peptide consisting of the last 11 amino
acids from the large T antigen of simian virus 40 [10]. The
expression constructs for the full length L1 proteins of all
HIPY types analveed here (mucosal alpha; 6, 13 and 16;
cutanecus alpha: 2, 3, 7 and 27; beta: 5, 8, 9, 15, 17, 20,
23, 24, 36, 38, 49, 75, 76, 92, 93, 96; gamma: 4, 65, 95,
45, 50, ol nu: 41; mu: 1, other types: 101 and 103) are
deseribed in detail elsewhere [5,11,14]. Glutathione-
casein was coupled to internally fluorescence-labeled pol-
yatyrene beads (Luminex, Austin, TX), and fusion proteins
were affinity-purified on the beads directly in a one-step
procedure, Beads with G531 and the C-terminal peptide
alone were prepared for background determination. Bind-
ing of the antigens (i.e. the GST fusion proteins) to vari-
cus bepd sets was verified with a monoclonal amibady
against the common C-erminal peptide [10]. The differ-
ently labelled bead sets carrying different antigens were
mixed and incubated in 26-well plates with human
plasma diluted 1:100 in hlocking buffer, as described pre-
viously [13]. The analyses were performed blinded with
respect to the immune status of the samples. Antibodies
bound to the beads via the viral antipens were then
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staimed with biotinvlated anti-human immunoglobulin
and fluorescent reporter conjugate streptavidin-R-phyco-
ervihrin, Antibodies bound o antigens on beads were
quantified via the reporter fluorescence in the Lumines
analyzer. which also identified the internal bead colour
and thus the antigen carfied by the bead. Antibody quan-
tity was determined as the median R-phycoervihrin fluo-
rescence intensity (MEL) from at least 100 beads of the
same intermal colowr after subtraction of background reac-
tivity [GAT and C-terminal peptide alone). The assay
reproducibility was high (B2 = 0.97]) [12,15]. More infar-
mation an quality contral has been described elswewhere
[15]. For all HPY types but HPVG analyzed here, MF] cut-
offs 1o define seropositivity for all antigens were set to 200
MF as described and discussed previcusly [5,14]. To
reduce the influence of bordedine seropositive sera, a
stringent {doubled) cut-off of 400 MFI was applied to
HPY&. In our previous analysis [14] data analysis using
geometric mean ME values instead of cut-off values did
not matenally change the results,

Statistical methods

Ta assess the relationship between seropositivity to a sin-
gle HPY wpe and ethnicity or immune status, logistic
repression adjusted for sex, age at recruitment (<45, 45-
59, z6d) vears) and, if appropriate, time since transplanta-
tion (=53, 5 109, 210 years) was applied. Where resulis are
presented in the form of plats, black squares indicate the
point estimates and horizontal lines represent 95% confi-
dence intervals (C1). The area of the square is propomional
to the amount of statistical information available (inverse
of the variance of the logarithm of the estimate). To exam-
ine the association between multiple HPY seropositivity
and ethnicity or immune status, negative binomial regres-
sion adjusted for the same factors was used since over-dis-

persion was ohserved when Poisson models were fitted
(likelihood ratio test for the null hypothesis of no overd-
ispersion was rejected with [ < 0.001]). Linear regression
was used to compare the means between several groups,
Skin type of non-Caucasians was defined using Fitspatrick
classification scale as follows (V) Asian, Middle Eastern
and (VI African/Afro-Caribbean. Detailed ethnicity infor-
mation was only available for OTR and was defined as
Caucasian ({those who identified themselves as "White'
and were usually individuals of European descent) and
non-Caucasian (those who idemtified themselves as
‘Asian’, “Far Eastern', 'Black' or other' - usually individuals
of non-European descent). Associations between age at
recruitment, sex and HPY seropositivity was examined by
immune status using logistic regression among Caucasian
patients.

Sensitivity analvsis was peformed to compare HPY sero-
prevalence among [C, dialysis and tansplant patiens
with kidrey graft only, To deal with multple significant
tests the level of statistical significance was set to 1% and
when a sufficient number of patients was available, agree-
ment of resulis across population was used 1o detect gen-
uine associations, Missing value categories were added 1o
adjustment variables with incomplete information in
order to retain all the observations in the analyses. Likeli-
hood ratio tests were used 10 assess heterogeneity tesis. All
Pvalues are two-sided. Statistical analyses were carried
out using STATA 9 (StataCarp, 2005).

Results

Participants

Table 1 shows the distnbution of sex, tme since trans-
plantation and apge at recruitment by ethnicity and
immune status. In total, 243 Cawcasian and 166 non-Cau-

Table I Descriptive statistics for age at recruitment, sex and time since transplantation by immune status and ethnicity

CAUCASIAMNS HOM-CAUCASIANS
Immune status Mumber OTR IC dialysis OTR 1c dialysis
M =243 M= 102 M=212 M= 14 M= 50 H= 145
R
Rario (M/F) |.& {1 50/93) 1.0 {S0/5T} L5 {13290 |4 (9e/70) O [18:32) 1.3 (B}ED)
age at recruitment (yr) PeHet. = 01 P-Het. = 0,07
HMaan [50] 47 [13] LERNL| 54 [14) 47 [12] 41 [18] 48 [17]
range 1l o83 11 w9l 19 w85 2w T 17wl 18 o B0
time sinoe transplantation (yr) Pevolre’ < QU001 Poyolue! = 0.07
Mean [SB] %4 [7.1] M NA 7.0 [64] NA A,
range | meh o 290 yr 1 mehs o 28.4 yr
Porvaluie e o swrmar nan Coucanan
om' = 0.

M Tatal number; no: rimber; 1 immenscampetent; QTR argan transplant patients; meh: manth; yed pear; BA: nat available;
I wale; F ferrale; Her: Povalue for heterogenesty using lopistc regression mcdel; @ Povalue for difference between means using bnear regresshan

miadel.
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casian OTR [ 5 patienis [ 1 %] with a solid organ graft other
than Kidney) without skin cancer, 102 Cawcasian and 50
non-Caucasian 1C patients without skin cancer, and 222
Caucasian and 145 non-Caucasian dialysis patients were
available for analysis. Overall, seroprevalence data from
928 individuals were therefore available. Among Cauca-
sian patients, OTH were on average younger than 1C (P =
0.003) and dialvsis patients (I < 0.001] but there was no
statistical difference between the distribution of males
and females in the 3 groups. Among non-Cawscasian
patients, the proportion of women was higher among
immunccompetent  indiiaduals than OTR or dialysis
patients and, 1C individuals were also on average younger
than the 2 ather groups [P-heteropeneity = 0.01). Cauca-
sian patients tended 1o have been transplanted for longer
than non-Cauwcasians (mean [SD] in vears: 2.6 [7.1] versus
7.0 [6.4]; P = 0.0002).

Of the 166 non-Caucasian ransplant recipients, 54%
identified themselves as Asian, 31% as Black, 8% as Far
Eastern and 7% as other ethnic group. [n terms of country
of birth {excluding missing data for 8% of Caucasians and
33% of non-Caucasians), 96% of Caucasian OTR were
borm in Europe and 83% of non-Caucasians were bormn

ouiside Europe (41% Indian subcontinent, 32% Africa,
1 1% Caribbean, 109 Far East and &% Middle East).

Owverall HPY seroprevalence by ethnicity and immune
status

Figure 1 shows the overall seroprevalence for any HIY
type and for each genus by ethnicity across immune sia-
tus, Seroprevalence to at least 1 HMY type were 90%, 91%
and 4% among Caucasians and 37%, 92% and 92%
among non-Caucasian patients for OTR, dialvsis and
immunacompetent patients, respectively [both Pvalues
for heterogeneity across immune status = 03], There was
also no statistically significant difference by immune sta-
tus among Caucasian patients whereas non-Caucasian
transplant patients tended 1o have lower seroprevalence
for any alpha cutaneous and mucosal, and gamma tvpes
than non-Caucasian dialysis patients. Seropositivity to
cutanecus alpha types was also higher in non-Caucasian
immunaocompetent individuals (46%) compared (o non-
Cauvcasian OTR [27%),

HPY seroprevalence and ethnicity
Figure X shows the odds ratics for being seropaositive to
each single HPY wype in non-Caucasian versus Caucasian

CAUCASIAMS HOM-CALMCASANS
k. k.
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Any HPY Typss

organ trarspland 20 - a7 -

diabysie " = g2 —

PTG TR ad —&| 3 g2 —@— | o3
Ay alphs CulsnBOLE Types

ofgan rareplad 25 —— 7 ——

dialysic 26 B B a8 .

mrunocampster 25 —— Ll &8 — T oo
Any alphd mscoesl Typeds

argan barnples 48 B = 3 —a—

dialysis 47 - 57

mmunGcompsisr 1] —— LE] 52 = [ 11
Any bl Typeas

organ rarsplaed ] 50

dialyais =8 i T =

IMITUNOC M 3] F T2 o m o oo
ANy QAR TypE

oigan trarspland &1 —-— L5 e

dialyziz 53 — 80 ——

ML DT &2 — . [ F] 52 . e o
Any other Types

organ trareplant =0 —— ar

dinlymic &0 —— &3

ML T =0 —— L] 4 os

L - - 1 [} [] I 1 [
! fjusted for age and sex o L o o ¥ e 0 B 4 il 0 T

? Hateroganety fed scross immune slatus

Figure |
BAdjusted se

alence of HPY antibodies among Caucasian patients [143 organ transplant patients, 222

dialysis patients and 102 immunocompetent] and among non-Caucasian patients [16& organ transplant
patients, 145 dialysis patients and 50 immunocompetent patients],



REvVISTA ROMANA DE BOLI INFECTIOASE — VOL. XII, NR. 1, AN 2009 65
TRAMEFLANTED PATIEWTS DIALYEIE PATIENTS IRMLU0C ORPETERT PATIENTS
- i | S i ﬂﬂ'mﬂﬁ W o e ﬂl"m L] - L L ﬂFFl'.!'!\'ﬁﬂll
HPY M= 1555 Mo -Caail ik kaie L L r ] LR R him BRI Hen-Caucasian
BADES: ruriar poa i wersas Caunsalan  rombar poa (%) varsus Caucasian  oumberpos %) warsus Coucasian
:-\.I 3 1E{m k=] ol ea-1T e IS IFIN LE-Nl-T-4- | T 1 B9 20 pARE -T—*
- z 18111 #1517 0§|e3-1.1] . 1B B i3 mr=H -1 50 Ll | o33y —f
=T FEfid  BAEI  OdE[DE40] ——t FeE  Iorid A7 Maan — LR[S [l i B jOS4d) —_—
5 a ¥ iBE EIED 14 |0Eed —_— O M R laAy e L1 A A0 DT [ S —
= 18 S04 4045 OE DS o WO IDCIE A0 05y 1 e ITEE 04 DR ——
- B EEEl FMOn DFREI0 —— EriEn mimn nymrrLn r 0 [ 43 7] a5 In&-1J —_—
- ilfiil 4N OfjE4iE ———— [ dn b1l CETRRL F3iedF —_— T L 1]] ENE L] e
] EPHE EFUY LFOEN) (e RS IFOY 04 ARE - @EY I 21 [T J N Y
B WET BN 14 |DE1E — M IBIN B4 paay —_—— PIGEE O RECIT 30 (LRI _—
Bomn mOEm nrea g o—e— REDH A 12 mran —_— O MY 05 [D3Ed) ————
bt IRE ] Flill OEDIAT ——— [ daE i IRiT BA 0S8 —— 4 15 (14 a8 |paEl  —
AF  0E S D4 [DE0E Pee— B0 TR BT 0 e—— 74 LI (R TET] —_— %
EOoTom 1H ZI0LES 1\ EE TS L LTI T ] -
"] F=T E R LA ] —_— mEn ABEE 14 ey ——-j';' T BECIE 1D DR L
i 15 s eGE 08jsa —-— IED O ABEE 10 (080 M EEn B LA —_—
= 17 WET  EGE) D DS WET ABGEE 40 0ERH 4 (=8 i &) B D3 e
F BT EID 13 |DEE MO RO AR @aay WE 4 ELREELLT ] —
M =EE MEh LS WED  4E0H 0 mrRy T RN 15 naal) T—
B @ il orinsa REEH  4BEg 0 e FERE REE 08 nzaa +
w TH RO IE04 DA |RSAE) ERCE OIS a0 Eei] 74 WOE 08 () —————
T BT ERID LRSI WO MON 60 SRl PIEE ERCIE DO -
ul o2 =17 XIE O30S0 FEn 4100 LE=N LB | 1 34 Y | & IDS-R1G ——
o FIOF AR nEjnsaA) — i Tal TR S LT AR STRL FEN 98 (3R] ———
4 AN I AF0l0n —a— P G FEN A LY P TR AT G LI B —e— ——
= ~| & HME] ™Mo LFeEsimn - B LT A5ED A sS4 105 FIED AT D31 ——
g 5 ZofiE MNGED 0D —iT DEm A0EN 4 mael —— LI L] |3 IDnE-32 —_—
= = 48 HITI FCIE L0 A —— AECED S0IER R el — Tl | 2T 2R 10 IDaEr ) _—t
“I =] 4 L1 18 [ DEEi] — FET  dRCiH id ey . Tiid PEAE AB D3 ————
-4 E (E=F -] {Ed- 1] 18|54 HWilm i FE LA il 4[4 L R-N BN
ET{IE] RN 12|01 ——— LT L R LE=N L4 | = 0 [E B TE DAL T+
- 1 WO Ry Ak E— B ME RN S S —— B TR T 5 LR —— Mo 24
I ﬁ Wfid X OF[Dad) - MED 420G i3 el e 1 5 R 05 DEA ) e——
= 1 &= 2400 i4|paen o = i IT A7 mAady cd om 1018 rin | B D52 e
Z 163 s BT O3 ———— [ AT LA mIzy ————— AR 1N LN TR —_—
IS T E— — I T —— | I [ —

0806 1 2 4

ﬂzﬁ:ﬁ %‘iﬂh'iﬂmnmhu B

o il -H:llr\ﬂlvl::-lniﬂ g A BR D AT ik

Figure 1

az2808 1 2 4 o506 1 2

Adjusted odds ratios of being seropositive to one human papillomavirus type by immune status and ethnicity,

patients by immune status. Among tansplant recipients,
the prevalence of antibodies against betallPVs [Odd
ratios [OR]: 1.7 and 95% confidence interval (C1): 1.0 to
3.1 P = 0.05), and betaHPV93 [OR: 2.3; 95% CLI 1.0 to
3.0 P = 0L03) were higher among non-Caucasian than
Caucasian patients whereas for HPY 1 (OR: 0.4; 95% Cl:
(0.2 w0 0.6), P<0.001) and to a lesser extent gammaH Y4
(OR: 0.5 95% CI: 0.3 o 0.9 P = 0.02) seroprevalence
were lower in non-Caucasian patients, Differences identi-
fied among OTR in relation to ethmcity were corroborated
for HPV23 (dialysis patients - OR: 3.4; 95% C1: 1.4 0 8.5;
I = 0.006; IC - OR not available [ﬂ% in Caucasians versus
1% in non-Caucasians]; Peexact = 0.003) and HIMT
(dialysis patients - OR: 0.5; 95%C1E 0.3 1o 0.8; P = 0,007;
I patients - OR: 0.5; 95% C1 0.2 to 1.0; P = 0.04) and to
lesser extent for HPV4 {dialysis patients - OR: 0.8; 95%CI:
0.5 10 1.3: P = 0.4: IC patients - QOR: 0.5 95% CI (.2 w
Ly [ = 0.05), but not for HPFVS or ather HPFY types
among dialysis and 10 patients. Exclusion of non-renal
transplant patients (n = 5] did not matedally change

results [data not shown ), There was no difference at the
1% level of significance between Caucasian and non-Cau-
casian OTR regarding multiple HPFY seropositivity for any
types, any alpha, cutaneous alpha, mucosal alpha, beta,
gammma or other types (nu, mu and 2 not defined rypes)
[data not shown)

Table 2 shows the seroprevalence for each HPV type
within non-Caucasian OTR patients for the 2 main ethnic
groups [Black [AfricafAfre-Canbbean| wersus  Asian).
Black patients were more likely to be serorcactive to
mucosal HPV16 (P = 0.01) and HPV13 (P = 0.02), and to
cutanecus HPYY (P = 00007 ) and HPY2 (1= 0,03 ). Higher
seropositivity for betaHM 17, 23 and 38 [species 2) and
to betaHI™V 5 (species 1) was also observed in Black indi-
viduals compared to Asians. Resulis on multiple seropos-
itivity between the 90 Asian and the 51 Black OTR
reflected those Nindings of single seropasitivity with Black
patients more likely to be seroreactive to multiple alpha
cutaneocus HPY types {count ratio [CR]: 1.6; 95%CI 1.0to
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Table T; Seroprevalence for single HFY types among organ transplant patients for the T main ethnic groups of non-Caucasian patients

TWO MAIM ETHHIC GROUPS AMOMNG NOM-CAUCASIAN

PATIEMNTS
F-T4FT Black
M =20 MN=5l
age (meean [SD]) 46 [13] 4717
ratio sex {MIF) 1.4 (53137} 1.2 {28723}
Mean time sinee tramsplantation [5D] T.9 (6.8) 4.7 (5.1)
g species types FOS (%) FOS (%) OR (?5%CI1)  P-het.!
alpha 1 3 T (@) 41(B) 0% (0233 0B
4 i & 7h o {2e 6113 0.03
i 27 iy LT lEjosa4% 03
B T 101 9 (1§ 95 {1 84£9.3) 0.007
4 |6 F0 13 (23] E RO S CE T R
o & 23 (18 i {23 0304205 0B
I 13 5 k) 9 (18 45 {13156 0.0%
beta I 5 RTEY 12 {24} 291175 003
I B 0 [22) 1 {23 LO[0424 LD
| Fli B (%) Fild) 1.3 (0.5-4.6) 0.5
I ¥y 5 (&) 408 15 [04-6.17 0.8
I 36 4 [4) 4B 150483 04
| EE] &) ail&) 30 0F-10.2) o
2 B Y i {23 24 00465 Bl
i 15 16 [ 1B IZ {24) 1.5 [04-36) B
i I 1213 I8 (33) 41811 Q.00
2 23 7 i8) 1§23 IF{2-112) 0002
1 IE 13 {14 17 {33) 33 (1480 0.007
k| 4% 13 [14) Fild) 09 0.3-24) 0.8
1 75 B (%) BilE) 100760 0.2
1 76 B [9) I {20) 4 (0968 01
4 91 B 3 al6 1% [DU6-5.7] 0.2
g Ge 1112y Tild) 1.2 [0A4-34) 0.8
Zamima | 4 14 [ 16) Til4) 0.7 0320 0.6
i &5 23 (18 123 0E(03-15) 03
1 95 16 [1B) 9 (18] 100426 0.9
| A 14 [16) - 1.1 [04-2.8) 0%
1 5 1o {10 40y 090234 0.8
4 B B 3} 41(B) L0240 LD
nu 41 £ (7 918 LI o428 o
i I I 14 {18 &012) 0703217 0Le
1 61 15(17) 12 {24) 15 06371 0.4
(3151 1 13 {14y L 12532  oF
103 101 4B 3l0E185) oLl

POE number seropositive patients; M: number; MD: Mot defined; Het: heterogeneity; 50 scandard deviation;
M Mates F: Femabe. | Posalues were caltulated using logistic regression adjusted for age at redruitment, tims
sinog transplanmacicn and sex.
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Table 3; Seroprevalence for single HPY types by immuene status (fransplant, dialysis and immunocompetent individuals)
Ethnicity Causcasians Man-Caucasians
numiber 102 111 143 50 145 156
immune sEacus = dialysis oOTR = Drialysis OTHh
genus species Lypes % POS % POS % POS P-hat! % POS % POS % POS P-hat!
alpha i 3 11 10 7 0.7 1t 16 T 0.0gE
4 2 1] 11 17 0.a7 13 13 I 0.9
4 7 o 14 21 0.02 & #ul 14 0.4
B 7 T [ ? 0.5 & 14 7 0.3
] 16 16 18 14 0.1 [ 19 14 0.4
&} & 4| 316 13 0.4 40 ) 2% La2
o 13 B 11 13 0.1 14 19 I 0.1
beta I 5 13 15 I 0.6 14 19 & 0.6
| a 11 15 4 0,008 16 18 13 0.3
I o 1% 0 & 0.3 4 2 I 003
| 4 14 17 I [iN] (I3 14 T 0.1
| 36 B 17 15 0.0y 14 10 13 0.1
I 23 ] 1 L - 14 1 16 I.a
2 9 1& 12 19 0.4 & 6 1% 0L05
i 13 0 1 26 0.5 16 3 n 0.7
i 7 Fll 2 15 0.7 13 Fo 13 a.7
1 13 4 1o [ 0.03 i 15 13 0.3
1 k-] 21 19 13 0.7 34 0 1 0.1
E| 44 11 a0 19 0.7 14 i 14 a.l
] 75 (3 14 14 [ik ] 14 1& 12 0.4
3 Th 1% 15 12 0.4 14 17 13 .1
i £ 15 I8 15 0.7 10 il 13 a.l
& a5 21 1% 15 0.1 (I} 14 13 0.4
EAFNITA i 4 A& EL i ool Er 3 & 0004
I &5 0 n k1] 0.03 & 17 5 0.1
| 25 4 13 11 0.y 1z Z8 18 o1
i 44 Fl 13 14 0.a5 18 3l 7 oLol
] &0 15 13 2] (i} 14 17 ] 0.8
4 &0 4 4 5 0.9 4 10 B 0.4
nu #1 1€} T 13 0.1 ] 10 & 0.1
mu I 1 41 7 11 0.2 15 3 1% oLog
1 k] i ] n 18 0.3 a 3 17 0.7
HD 1al T 10 0.6 & 14 15 0.9
103 i 3 T 0.3 g 4 3 o7

IC: immunocompetent; OTR: Organ tansplant patiencs: MD: Mot defined; % POS: percencege of seropositiee patients.
Hetarageneity bests using logistic regrasuon between immunetampetent, dislysis snd transplang Cascasian patierts

from London, adjusted for ape and sox

2.7 P = 0.03), o multiple mucosal HPY tyvpes (CR: 2.0;
959501 1.1 1o 3.7; P = 0002] and o betaHPY of species 2
(CR: 2.4; 95% CI: 1.3 to 4.5; P = 0.006) (data not shown).

HPY seraprevalence by immune status

In Talsle 3, seroprevalence of the 34 HPY tvpes were exam-
ined, with companson between OTR, [C and dialysis
patients by ethnic group. Mo association was found

between HPY seroprevalence and sex or age within each
immune status group (data not shown). As expected
higher antibody response was observed among women
and vounger patients for mucosal tvpes, but these resulis
did not reach statistical significance at the 1% level [data
e shiown ). Those individuals seropositive o muliple
typees of one genus were moere likely to be seroreactive to
multiple tvpes of another genus independently of ethnic-



68 REVISTA ROMANA DE BOLI INFECTIOASE — VOL. XII, NR. 1, AN 2009

ity or immune status (data not shown ). The overall mean
number of HFY types identified in people was similar
Between the three imimune groups (6 types |50x o], 6 [S1X
7l and 6 [502: 7] among Caucasian 1C, TR and dialvsis
patients and 7 types |[S[x: 8], 5 [SD: 7| and & |7] among
non-Cauncasian 1C, OTR and dialysis patienis].

The only consistent finding across ethnicity groups was
lower HPV4 seroprevalence and, o a lesser extent, gam-
maH 48 among OTR compared to 1C or dialvsis
patients, Among Caucasian patients, seroprevalence of
antibedies against betallPVE was 24% in OFTR compared
to 15% among dialysis and 11% among immunocompe-
tent individuals [-value for heterogeneity = 0.008). Oth-
erwise, HPY seroprevalence differed lintle for most types
across the different immune status groups, after adjust-
ment for age and sex. For multiple HPY seropositivity,
there was also no statistical difference at the 1% level of
significance between the three immune status groups
ameng Caucasian patients whereas seropositivity 1o mul-
tiple mucosal alpha HPY types tended to be higher among
dialysis amd immunocompetent patients compared (o
OTR [data not shown.

Discussion

Little is known of the seroepidemiology of HPY, with the
exception of those mucosal types associated with cancer
of the ulerine cervix |3] or with genital wars [2]. We
report here on the seroprevalence and nsk factors for 34
HPY tvpes detected using Luminex technology among
243 Caucasian and 166 non-Cawcasian OTR without skin
cancer, 367 individuals with end stage renal failure on
dialysis (222 Caucasians and 145 non-Caucasians) and
152 IC individuals {102 Cawcasians and 50 non-Cauca-
sians), in order w compare the HMY seroprevalence in
patients with differing immune status and ethnicity, The
atm was to understand better the humoral response of
cutaneous HI'Y types.

Az expected | 16], mucosal and cutanecus HPY were ubig-
uitous with more than 87% of OTR, [C and dialvsis
patients, of Caucasian and non-Caucasian origin, being
seroreactive o one of more types. Susceptibility to multi-
ple HPY infections did not seem 1o be directly related 1o
immunosyppressive  reatments, since 1C and  dialvsis
patients that were found to be seropositive to multiple
HPY types of one genus were also more likely 1o be sero-
reactive to multiple tvpes of another, [t has (o be horne in
mind that the groups examined differed inage and sex dis-
tributions, however we did not observe any association
with age and sex in relation to cutaneous HPY types
within ethnic groups and immune status groups,

To our knowledge, no previously repored studies have
inwvestigated the association between the prevalence of

cutaneous HPY antibodies by ethnicity. Consistently
across immune status, we ohserved statistically significant
differences between Caucasians and non-Caucasians:
betallPY 93 was higher in non-Caucasians, wherneas
muHPY type | and to a lesser extent HFV4 seroprevalence
were lower. As most Caucasians were bom in Europe and
non-Caucasian ounside Europe we were not able 1o distin-
guish il the cbserved dilferences were confeunded by
birth country. There were some limitations o our analvses
on ethnicity as diverse groups (Asian, Black |[African and
Afro-Caribbean), Far Eastern or other) with different binth
country were all pooled in the non-Caucasian category,
Geographical studies are essential to examine further the
HPV seroprevalence among different ethnicities. Sudies
on sexually transmitted diseases such as gonorrhoea and
chlamydia based in London [17.18], Birmingham |19] or
Leeds |2] have reported higher rates in Black compared to
Asian populations. The higher seropositivity observed for
mucesal alphaHPY 16 among Black patients compared to
Astan individuals could support these previous reports,
However, we did not find any significant difference in
HI'6 - with associated genital warts - seroprevalence
between Asian and Black. Interestingly, the only ather
clear association was the higher seroprevalence for beta
species 2 observed among Black individuals compared to
Asians which might suggest a similar mode of transmis-
sion. In another study, we found that, among Caucasian
transplant patients without skin cancer, wormen with a
self-repored history of abnormal smear tests were also
more likely to have higher seroprevalence for alpha
mucosal and beta tvpes, compared to those without such
histery [Casabonne er al., this issue), again suggesting a
passible sexval route of transmission for some beta types,

I relation w immune status, we observed that seropreva-
lence of maost HPY types did not differ substantially, after
controlling for age and sex, between Caucasian 1C individ-
uals, dialysis patients without a history of transplantation
and OTR, suggesting apparently low disturbance in pro-
duction of antibodies by immunological status. The only
notable exception was a lower HPVE seroprevalence
among OTR compared w dialysis or 1C patients inde-
pendent of ethnicity. Unforiunately, we do not have com-
plete information on the type of dialysis (tontinuous
ambulatory  pertoneal  dialysis or haemodialyvsis) o
explore whether this specifically affected seroprevalence.
The observed differences in overall seroprevalence by gen-
era among non-Caucasian patients might be due 1o the
paaling of very heterogenecus groups of non-Caucasians
[18].

Conclusion

Im summary, we did not Gnd major differences in the
prevalence of antibodies against 34 HPYV types among
people with different immune states. Ethnicity did show
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significance differences, but results should be interpreted
with caution since ethnic groups with different birth
country, cultural and sociceconomic backgrounds were
pooled wgether, Further research is needed to carnfy the
risk factors and the natural history of these vinuses.
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