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INTRODUCTION

Cervical cancer, the second most common cancer affe-
cting women in Northern Brazil, is strongly associated
with human papillomavirus (HPV) infection. Diseases
affecting the immune state of a patient, including au-
toimmune diseases like systemic lupus erythematosus
(SLE), can lead to persistent HPV infection and cancer.
We evaluated cervical HPV prevalence and the associa-
ted risk factors in 70 women with SLE in the city of
Belém, located in Brazilian Amazon. HPV DNA was de-
tected by PCR using primers MY9 and MY11. HPV
subtypes were determined by real-time PCR, using spe-
cific probes. Overall, prevalence of cervical HPV in
women with SLE was 22.8%. HPV prevalence was
significantly higher in younger women (aged 18-25
years; 75%, p< 0.0001), in women who had not given
birth (50%, p=0.01), and in women with no prior pre-
gnancy (57%, p=0.003). Five women (7.1%) had Pap
smears with a cytopathological outcome suggestive of
HPV; four of these women were HPV-positive. No
women with both, SLE and HPV, had a normal Pap
smear. Of the women diagnosed with SLE in the last
1-5 years, 75% was HPV-positive (p=0.04). The two
most prevalent HPV subtypes were HPV 58 (37.5%)
and HPV 31 (31.3%). These results are important for
understanding HPV infection in women with SLE and
are valuable tools for developing cervical cancer pre-
vention strategies and health management policies.

Keywords: HPV, Systemic lupus erythematosus; Preva-
lence; Autoimmunity; Cervical cancer.
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Worldwide, cervical cancer is the third most common
cancer found in women. In Brazil, it is the third most
prevalent form of cancer in women (excluding non-
-melanoma skin cancer), surpassed only by breast and
colorectal cancer. However, in northern Brazil, cervical
cancer is the second most common type of cancer affe-
cting women, after non-melanoma skin cancer'”. It is
a well-documented fact that human papillomavirus
(HPV) is the etiological agent of cervical cancer, but is
not sufficient to cause it*’. Other factors, including so-
cioeconomic status, behaviour, and genetic factors play
an important role in the natural history of cervical can-
cer'®.

HPV infection is transitory in most individuals, and
is normally eliminated in 1 or 2 years by the immune
response. Conditions that change the host’s immune
state, including autoimmune diseases, such as systemic
lupus erythematous (SLE), can change the natural res-
ponse to the virus, leading to persistent infection and
cancer™. SLE is a theumatic, systemic, and chronic di-
sease of unknown etiology, and is diagnosed more fre-
quently in young women. It has been linked to genetic
and environmental factors (i.e., sun exposure)'®!.
Many SLE patients require immunosuppressive agents
to control disease manifestations, which in turn can de-
crease immune responses towards viral agents, inclu-
ding HPV. SLE alone or in association with immuno-
suppressive therapy can lead to a higher susceptibility
to infection and cancer development'2.

The HPV prevalence in the city of Belém, located in
the Brazilian Amazon, is around 15% in healthy wo-
men with normal cervical cytology". The aim of the
present study was to evaluate the prevalence of cervi-
cal HPV infection among SLE patients and the risk fac-
tors associated with this infection.
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The seven most frequent HPV types found in inva-
sive cervical cancer are HPV type 16, 18, 31, 33, 35,
52 and 58'*. Low-risk HPV types 6 and 11 are associa-
ted with about 90% of genital warts, low-grade cervi-
cal abnormalities, and recurrent respiratory papillo-
matosis, a condition in which warts grow in the
respiratory tract!>!°.

MATERIALS AND METHODS

PATIENTS

All 165 female SLE patients, who were routine patients
at the Rheumatology Outpatient Clinic at Fundacao
Santa Casa de Misericordia do Para (FSCMPA), Belém-
-PA, Brazil, were invited to participate in this study; of
these, 70 patients agreed and provided informed con-
sent. The Patients underwent a Pap smear examina-
tion; cell samples for HPV detection were collected
using endocervical brush. All patients were evaluated
based on Systemic Lupus Erythematosus Disease Acti-
vity Index (SLEDAD).

Study protocol was reviewed and approved by the
regional ethics committee, Comité de Etica em Pes-
quisa da FSCMPA, following the national resolution
196/96, in June 2010 (CAAE 0069.0.440.000-10, pro-
tocol number 056/10). Sociodemographic, sexual be-
havior, gynecological history, and contraception use
data were collected using a structured questionnaire.

PCR FOR HPV DETECTION

DNA from cervical cells was extracted using the Pure-
-Link® Genomic DNA kit (Invitrogen, Carlsbad, CA,
USA), according to manufacturer’s instructions. Poly-
merase chain reaction (PCR) using primers for the
globin gene was performed to test whether extracted
DNA was suitable for subsequent reactions. PCR was
also used to identify HPV DNA by using primers MY9
and MY11". Each PCR mixture contained 100 ng of
DNA sample, a reaction mix (10pmol of each primer
(MY9/11), 10 ul GoTag® Green Master Mix (Promega,
Madison, WI, USA)), and distilled water to a final vo-
lume of 20 ul. Amplification conditions included one
cycle of initial denaturation at 94°C for 5 min, followed
by 35 cycles at 94°C for 30s, 56°C for 30s, and 72°C
for 30s, and a final extension cycle at 72°C for 5 min.
PCR products were subjected to electrophoresis on a
1% agarose gel in Tris/Borate/EDTA (TBE) buffer. Posi-
tive samples were characterized by a 440-bp fragment.
HPV subtypes were determined by Real-time PCR.

HPV TYPING

Samples were typed for HPV subtypes 6, 11, 16, 18,
31, 33, 35, 52 and 58. Reaction mix contained 100ng
of DNA, 10pmol of probes/primers (IDT - Integrated
DNA Technologies, Inc. Coralville, IA, USA), 0.2ul
ROX Reference Dye (Invitrogen, Carlsbad, CA, USA),
10pl Platinum® gPCR SuperMix-UDG (Invitrogen,
Carlsbad, CA, USA), and distilled water; final volume
of the mixture was 20pul. Amplification was carried out
in a StepOnePlus real time thermocycler (Applied
Biosystems® Life Technologies™, Foster City, CA, USA)
and involved 40 cycles at 95°C for 15 s and at 60°C for
60s. The results were analyzed using StepOnePlus
software (Applied Biosystems® Life Technologies™,
Foster City, CA, USA).

CYTOPATHOLOGY

Uterine cervix material was evaluated by Papanicolau
staining of cytology slides. Slides were read following
a routine laboratory protocol, and cytological classifi-
cation was reported based on the Bethesda nomen-
clatural system'®.

STATISTICAL ANALYSIS

Pearson’s Chi-square or G test and Fisher’s exact test
were performed with GraphPad Prism version 5.00 for
Windows (GraphPad Software, San Diego CA, USA) to
evaluate the association between prevalence of HPV
DNA and cervical cancer risk factors in the samples
studied. 95% confidence interval (CI) was established
to estimate prevalence of HPV in this population, and
p = 0.05 was considered statistically significant.

RESULTS

This study evaluated cervical HPV prevalence in 70
women with SLE in Belém, Brazil. Women were aged
18-57 years; 48.6% were married, 94.2% had some
form of formal education, and 67.1% had 1-3 chil-
dren (Table D).

Cervical HPV prevalence was 22.8% (16/70), with
a 95% confidence interval between 13% and 32.7%.
A sociodemographic factor analysis showed marital
status and educational level did not correlate with HPV
infection. However, prevalence of HPV infection in
young women (aged 18-25 years) was 75%, higher
than observed in other age groups (p < 0.0001). No
difference was found in sexual behaviour between
women infected with HPV and uninfected women.
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TABLE |. HPV PREVALENCE IN PATIENTS WITH SLE ACCORDING TO RISK FACTORS
SLE HPV- SLE HPV+ Total
N (%) N (%) N p-value
Age (years)
18-25 3 (25) 9 (75) 12
2645 40 (87) 6 (13) 46 <0.0003**
=46 11 (92) 1(8) 12
Marital status
Married 28 (82) 6 (18) 34
Divorced 7 (87) 1(13) ] 0.30°
Single 19 (68) 9 (32) 28
Education (years)
=8 4 (100) 0 (0) 4
8-11 47 (76) 15 24) 62 0.40°
=12 3 (75) 1 (25) 4
Number of children
None 8 (50) 8 (50) 16
1-3 40 (85) 7 (15) 47 0.01**
>4 6 (86) 1(14) 7
Pregnancy
None 6 (43) 8 (57) 14
1-3 37 (86) 6 (14) 43 0.003*
>4 11 (85) 2 (15) 13
Abortion
None 37 (73) 14 (27) 51
1 11 (100) 0 (0) 11 0.14°
2or3 6 (75) 2 (25) 8
Age at first sexual intercourse (years)
<15 25 (76) 8 (24) 33 1
>15 29 (78) 8 (22) 37
Number of sexual partners in life
1-3 41 (75) 14 (25) 55
0.38¢
=4 13 (87) 2(13) 15
Sexual partners in the last 12 months
0 9 (69) 4 (3D 13
1 44 (79) 12 21 56 0.39°
2 1 (100) 0 (0) 1
Contraceptive methods
None 50 (79) 13 2D 63
Oral contraceptives 0 (0) 1 (100) 1 0.31°
Barrier 4 (67) 2 (33) 6

*Chi-square test; *Chi-square test for trend; “Fisher's exact test; *Statistically significant

HPV — Human Papillomavirus; SLE — Systemic Lupus Erythematosus

(57%; p=0.003; Table I).

Pap smear results revealed all 16 women infected by
HPV had inflammatory cytology or varying grades of le-
sion. Five women (7.1%) had cytopathological out-

Women who had not given birth presented a signifi-
cantly higher HPV prevalence (50%) than did those
with children (p=0.01). Likewise, women who had
never been pregnant had a higher prevalence of HPV
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TABLE Il. HPV PREVALENCE IN PATIENTS WITH SLE ACCORDING TO PAP SMEAR RESULTS
SLE HPV- | SLE HPV+ Total p-value
Cervical cytology N (%) N (%) N
Normal 4 (100) 0 (0) 4 0.0001°*
IP + IP, with/or suggestive of infection with Candida sp. 43 (84) 8 (16) 51
IP with/or suggestive of infection with Gardnerella and Mobiluncus sp.
IP with/or suggestive of infection with Trichomonas vaginalis
IP with ASCUS (inflammation w/ non-specific 6 (67) 3 (33) 9
atypical squamous cells)
IP and/or infection with cytopathological
outcome of HPV or presence of intraepithelial lesion. 1 (20) 4 (80) 5
CIN 1 0 (0) 1 (100) 1

Chi-square test for trend; *statistically significant

HPV — Human Papillomavirus; SLE — Systemic Lupus Erythematosus, Pap smear — Papanicolaou smear, IP — Inflammatory Process;
ASCUS - atypical squamous cells of undetermined significance; CIN-1 — Cervical Intraepithelial Neoplasia grade 1

TABLE IIl. HPV GENOTYPES FOUND IN THE 16
HPV-POSITIVE PATIENTS WITH SLE

HPV subtype N %
6 1 6.3
31 5 313
35 1 6.3
52 1 6.3
58 6 375
11, 16, 18, or 33 0 0.0
Other subtypes 4 25.0
Multiple infection

(31+58 and 35+6) 2 12.5

HPV — Human Papillomavirus; SLE — Systemic Lupus
Erythematosus; N — number of patients

comes suggestive of HPV, four of these women were
HPV-positive. Among the HPV-negative women, 7.4%
showed normal cytology (Table II). The most prevalent
HPV subtype found was HPV 58 (37.5%), followed by
HPV 31 (31.3%). Two patients were infected by more
than one subtype (Table III).

Association analysis of HPV infection and time of
SLE diagnosis demonstrated that 75% of women who
had been diagnosed with SLE in the last 1-5 years were
also HPV-positive (p=0.04; Table IV).

Analysis of clinical symptoms reported at the mo-
ment of data collection indicated musculoskeletal
symptoms association with HPV infection by bivariate
analysis (p=0.0463). In another analysis, using Pois-

son Regression, the results showed that musculoskele-
tal symptoms (prevalence ratio (PR)=2.40 (IC95%
1.05;5.51, p=0.039)) and hematological manifestations
(PR=2.44 (IC95% 1.05;5.67, p=0.039)) are associa-
ted to HPV genital infection.

The association between immunosuppressive thera-
py and HPV infection was also analyzed. No association
was found between HPV infection and use or dose of
immunosuppressive drugs (cyclophosphamide or
methylprednisolone pulse therapy, azathioprine >50
mg; prednisone >20 mg; small doses of prednisone), or
type of intravenous pulse during the last 2 years (Table
V).

DISCUSSION

The association of high-risk HPV infection with cervi-
cal intraepithelial neoplasia and development of cervi-
cal cancer is well established>*!°. However, for cancer
to develop, other host factors are necessary*’. Women
with SLE have suppressed immune systems due to di-
sease itself or immunosuppressive medications; as a re-
sult, they are more susceptible to HPV infections and
cervical cancer”#!1%!121-22 “We evaluated which risk fac-
tors contribute to HPV infection in women with SLE.
In this study, 70 women with SLE in Belém, a major
city in the Eastern Brazilian Amazon, were evaluated for
cervical HPV infection. Prevalence of HPV infection
was found to be 22.8%. A previous study published by
our group found that prevalence of cervical HPV in
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TABLE IV. HPV PREVALENCE IN PATIENTS WITH SLE ACCORDING TO SLE CLINICAL FEATURES AND THERAPY
SLE HPV- SLE HPV+ Total
N(%) N(%) N p-value
SLE — Time since diagnosis (years)
<1 7 (87) 1 (13) 8
1-5 21 (64) 12 (36) 33 0.04**
=0 26 (90) 3 (10) 29
SLEDALI - at the time of data collection
0-7 52 (79) 14 2D 66 0.22¢
=8 2 (50) 2 (50) 4
Undergoing immunosuppressive®
Yes 48 (75) 16 (25) 64
0.32¢
No 6 (100) 0 (0) 6
Type of immunosuppressant®
None 6 (100) 0 (0) 6
Pulse therapy (methylprednisolone or CPA) 3 (100) 0 (0) 3
Azathioprine > 50 mg/day 3 (75) 1(25) 4 031>
Prednisone > 20 mg/day 10 (67) 5 (33) 15 '
Azathioprine+prednisone>50/20mg/day 2(67) 1(33) 3
Low doses of prednisone and others 30 (77) 9 (23) 39
Underwent pulse therapy in the last 2 years
None 44 (79) 12 2D 56
CPA only 5 (71D 2 (29) 7 0.85°
Methylprednisolone only 5(71) 2 (29) 7

*Chi-square test; *Chi-square test for trend; “Fisher's exact test; *statistically significant; & at the time of sample collection

HPV — Human Papillomavirus; SLE — Systemic Lupus Erythematosus; SLEDAI — Systemic Lupus Erythematosus Disease Activity Index;

CPA - cyclophosphamide

healthy women, also from Belém was 15%". Similarly,
a study in Rio de Janeiro, a major city in Southeast
Brazil with a population four times larger than
Belém***, found HPV infection among women with
SLE to be 20.2% and 7.3% among healthy women (173
women with SLE and 217 healthy women were ana-
lyzed)®. In Hong Kong, prevalence of HPV infection
among women with SLE was 11.8%, significantly hi-
gher than in healthy women, who had a prevalence of
around 7.3%%.

In most populations, prevalence of HPV is higher in
younger age groups (aged 15-25 years) and decreases
gradually with increasing age. An increase in HPV in-
fections in older women (second peak) has been obser-
ved in some studies (after 45 years of age)”. We analy-
zed prevalence of HPV infection in three separate age
groups: 18-25, 26-45, and =46 years. In our study
only the first peak occurred, women aged between 18-
-25 years had a HPV prevalence of 75%, much higher

than what we found in the two other age groups ana-
lyzed (26-45 years, 13% and =46 years, 8%; Table D).

Pinto et al.”’studied HPV prevalence in healthy
women living in two different cities in the State of Para
— Brazil (Belém and Tucurui). Similar to our observa-
tions, in Belém the highest HPV prevalence was in
young women (13-25 years old, 19,0%; 26-44 years
old, 13.5%; =45 years old, 15,5%), and the same was
reported in Tucurui (13-25 years old, 17.2%; 26-44
years old, 13.9%; =45 years old, 10.9%)". Higher
prevalence of HPV infection has been previously found
in young women with and without SLE***. Higher
prevalence of HPV infection in younger women is attri-
buted to some biological mechanisms, including cer-
vical immaturity, inadequate production of protective
cervical mucus and increased cervical ectopy. In addi-
tion, women with SLE have immune response dysregu-
lation that could contribute to the high rate (75%) HPV
prevalence found in our study.
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Our results show that women recently diagnosed
(=5 years) with SLE are at higher risk of HPV infection
(Table IV). In the first 5 years of SLE, severe symptoms,
including lupus nephritis and neuropsychiatric
symptoms including seizures, cerebrovascular accident
(CVA), transverse myelitis, and psychosis are common.
These manifestations require appropriate management
with high doses of immunosuppressant drugs and cor-
ticoids to prevent renal insufficiency and neuropsychia-
tric damage”®. Subsequently, the immune response is
impaired, leading to increased susceptibility to genital
HPV infection and interfering with its resolution.

Many studies have shown a higher incidence of HPV
infection to be associated with parity*. Contrary to this,
in the present study, HPV infection was associated with
women with SLE who did not have children or who
had never been pregnant. 75% of the women with SLE
who tested positive for HPV infection and had no chil-
dren were younger than 25 years and/or had been di-
agnosed with SLE in the last 5 years. Both of these risk
factors were found to be associated with an increased
rate of HPV infection in our study. It is important to
note that in the early stages of SLE, pregnancy is often
discouraged to avoid exacerbating the symptoms of
SLE. Moreover, in these early stages, medications pres-
cribed are high doses of immunosuppressive-like cor-
ticoids such as cyclophosphamide, which have high
gonadotoxicity and can lead to higher risk of infertili-
ty°.

Some studies have shown that treatment with im-
munosuppressive drugs can make patients more sus-
ceptible to infection, particularly HPV, and cervical cy-
tological alterations®**. Our results did not indicate
any association between HPV infection and the use of
immunosuppressants. However, patients undergoing
immunosuppressive therapy and patients who received
pulse therapy in the last 2 years had a higher incidence
of HPV, although the difference was not statistically si-
gnificant (Table III).

Other factors such as marital status, education level,
number of abortions, age at first sexual intercourse,
number of sexual partners in life, number of sexual
partners in the last 12 months, and type of contracepti-
ve methods used were not associated to an increased
risk of HPV infection (Table I), which is consistent with
the findings of other published studies™.

HPV prevalence, evaluated by PCR techniques in pa-
tients with normal Pap smears, varies from 10.4% to
24.5% internationally, and from 10% to 15.9% in
Brazil**. In the present study, no women with both SLE

and HPV had a normal Pap smear. This is consistent
with findings in other studies that demonstrated an in-
creased prevalence of cervical cytological alterations in
SLE patients’*>*. A systematic review of the literature
indicates a general 9-fold increase in the risk of high-
-grade cervical squamous intraepithelial lesions in SLE
women, compared to healthy controls; however this
varies among different populations'.

In the present study, HPV subtype prevalence was
analyzed; in this population of women with SLE, low-
-risk subtype 6, high-risk subtypes 31, 35, 52, and 58
occurred”. High-risk subtypes 31 and 58 occurred at
the highest frequency (Table IV). The presence of low-
-risk subtypes (6, 40, 61 and 70), probable high-risk
subtypes (26, 53), and high-risk subtypes (58, 45, 66,
33, 16 and 68) in women with SLE were also found in
women from Rio de Janeiro, Brazil. Subtype 58 was
also among the most prevalent subtypes in the Rio de
Janeiro study®. Another study, also using PCR techni-
ques, found that out of 134 sexually active women with
SLE, 24.6% were infected with high risk HPV subty-
pes™®.

This study has some potential limitations. No
healthy women were enrolled in the study. However,
HPV prevalence and its associated risk factors have al-
ready been well documented in several international
studies. There are also strong indications in the litera-
ture that HPV infections are more prevalent in patients
with SLE. Our results give some insight into the risk
factors associated to HPV infection in women with SLE.

We faced some difficulties during the enrolment of
the women with SLE because it is a rare illness, and pa-
tients resisted to take part in the study. Despite its li-
mitation, this study provides further evidence that
women with SLE are at increased risk of cervical HPV
infection, and indicates that younger women (18-25
years) and recently (< 5 years) diagnosed with lupus
women are more vulnerable to HPV infection.

CONCLUSION

In conclusion, our results demonstrate that HPV preva-
lence in SLE women was 22%, and the highest preva-
lence was found in young women (75%). The risk fac-
tors associated to HPV infection were age (18-25 years
old), recent diagnosis of SLE (less than 5 years) and no
pregnancy. The high HPV prevalence found in women
with SLE reinforces the importance of HPV infection
prevention through the use of existing vaccines at ear-
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ly ages. In Brazil, vaccination policy against HPV star-
ted recently. The Brazilian Health Care System (SUS -
Sistema Unico de Satude) began offering the Quadriva-
lent vaccine against HPV 6, 11, 16 and 18 free of charge
for girls aged between 11-13 years in march 2014. This
means that all women who took part in this study did
not benefit from the vaccination®?*. Understanding the
risk factors associated with HPV infection and SLE will
contribute to disease management.

These results can also contribute to the enhance-
ment of current public health strategies and the Brazi-
lian national health policy for the control and treatment
of HPV and cervical cancer, and can help maximize the
therapeutic efficacy of drugs and provide a basis for the
development of new therapeutic schemes under the
Sistema Unico de Saude (SUS, Brazilian National
Health Service).
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