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Abstract
Objective: A health disparity exists for African American (AA) women with systemic lupus erythematosus (SLE)
who have increased prevalence of human papilloma virus (HPV) infection and cervical neoplasia. We used a self-
sampling brush to obtain cervical cells to assess cytology, HPV infection, and vaginal cytokine production in AA
women with SLE.
Methods: Thirty AA women with SLE ages 18–50 years consented to participate. Clinical information was
obtained by review of records and patient interviews, and surveys administered to assess cervical health history,
knowledge of HPV, and satisfaction with the self-sampling brush. Vaginal samples were analyzed for cytology,
HPV DNA and RNA, and vaginal cytokine RNA.
Results: Our cohort (mean 36.9, –9.4 years) had moderate/severe SLE and were on immunosuppressives. The
majority had history of abnormal pap smears (63%) with prevalent risk factors for HPV infection: multiple sex part-
ners (9.5 – 7), not vaccinated for HPV (83.3%), smoking (26.7%), and not using condoms (73.3%). Most were aware
of HPV causing cervical cancer (70%) but were unaware of other HPV-related diseases. Most preferred self-
sampling over traditional pap smear (80%). Abnormal cytology was detected in 13.3%. HPV DNA was detected
in 70%, with half showing multiple types, and all showing active infection (+RNA). HPV-infected samples dem-
onstrated RNA expression of multiple cytokines with no specific/ consistent pattern.
Conclusion: Our high-risk cohort lacked knowledge about HPV-related diseases and were not employing strat-
egies to reduce their risk with vaccination and condoms. This study highlights the need for cervical health ed-
ucation, increased monitoring, and intervention in these high-risk women.
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Introduction
African American (AA) women bear significant disease
burdens for both systemic lupus erythematosus (SLE)
and cervical cancer with higher proportions for presen-
tation of cervical cancer at later stages, as well as in-
creased morbidity and mortality for both diseases.1–5

AA women with lupus encompass an underserved pop-
ulation residing in urban areas concentrated in settings
with socioeconomic factors that result in lack of re-
sources and poor social determinants of health. Conse-
quently, this group of women has poor access to health
care due to barriers in insurance, resources, education,
and social support.6

Current guidelines by the American College of Obste-
tricians and Gynecologists (ACOG) and the United
States Preventive Services Task Force (USPSTF) for cer-
vical cancer screening are inadequate to monitor these
high-risk women, and there are no specific recommen-
dations for women with SLE such as exists for women
with HIV. Pap smear testing requires an invasive exam-
ination by a trained health care professional in an office
setting. Underserved populations with poor resources
may have social and economic barriers that prevent
compliance with this type of preventive health care.

Little is known about the biology and genetics of
human papilloma virus (HPV) infection and related
cervical disease in women with SLE. We sought to
pilot a novel methodology using a self-sampling brush
to obtain cervical cells for HPV DNA and RNA, RNA
for vaginal cytokines, and cervical cytopathology to un-
derstand this disease process better and develop a
means to make cervical monitoring more accessible
and less costly to these high-risk, underserved women.

Materials and Methods
Study design
Thirty AA women with SLE recruited from the Rheu-
matology clinics consented to participate in the study.
Inclusion criteria: AA women with SLE and meeting
American College of Rheumatology (ACR), Systemic
Lupus International Collaborating Clinics (SLICC),
and 2019 European Alliance of Associations for Rheu-
matology (EULAR)/ACR classification criteria, ages
18–50 years, able to consent and obtain vaginal self-
sampling.7–10 Exclusion criteria: current pregnancy,
and not meeting inclusion criteria. Clinical information
was obtained by records review and interviewing the
patient, and surveys administered to assess cervical
health information, knowledge of HPV, and satisfac-
tion with using the self-sampling brush.

Vaginal self-sampling by the participant was per-
formed after instruction and the brush immersed in
an RNA-stable ThinPrep vial. Hologic ThinPrep auto-
mated processor was used for slide preparation and cy-
tology was read by a board-certified cytopathologist.
The vaginal self-sampling device (Evalyn Brush�)
was provided by the manufacturer.11 There were no se-
rious adverse events from the device in this study.

HPV DNA and RNA
Cervical specimens were divided for separate DNA and
RNA isolations. Genomic DNA was extracted using a
standard lysis/Proteinase K/isopropanol precipitation
method, followed by ethanol wash. RNA extraction was
performed using the ROCHE High Pure Viral RNA Kit
and frozen at�80�C for further analysis. HPV DNA de-
tection and typing was carried out by competitive mul-
tiplex polymerase chain reaction (PCR) to amplify the
E6 region of HPV, followed by probe-specific single
base extension to discriminate between naturally occur-
ring HPV present in the sample and the synthetic com-
petitors included in the reaction. Matrix-assisted laser
desorption/ionization time of flight mass spectroscopy
allows separation of products on a matrix-loaded silicon
chip array.12 For HPV RNA transcript analysis, reverse
transcription was performed using the SuperScript IV
VILO Kit after DNase digestion using pooled primers
for the E6 regions of HPV genotypes detected in the
DNA analysis (HPV16, HPV18, HPV31, HPV35,
HPV39, HPV45, HPV51, HPV52, HPV56, HPV58,
HPV59, HPV66, HPV68, HPV73, and HPV90).

Cytokine RNA
The concentration of RNA extracted from the samples
as detailed above was determined using the NanoDrop
One spectrophotometer (Thermo Fisher, Waltham,
MA) and purity of the RNA was assessed through the
A260/A280 ratio. A custom-developed human cyto-
kine 96-well panel assay (Bio-Rad Laboratories, Hercu-
les, CA) was used to detect the mRNA for 12 cytokines
(interleukin [IL]-2, tumor necrosis factor-a, interferon-g,
IL-4, IL-5, IL-6, IL-10, IL-12A, IL-12B, IL-13, IL-1, and
IL-17A) using the iTaq� Universal SYBR� Green
One-Step RT-PCR Kit (Bio-Rad Laboratories, Hercules,
CA) and run on the CFX96 qPCR machine (Bio-Rad).

Values were normalized to glyceraldehyde 3-
phosphate dehydrogenase and calculated with 2�DDCt

method as described.13 Assay data were then analyzed
using the delta-delta Ct method with Bio-Rad CFX
Manager 3.1 software. A heatmap was plotted using
the ComplexHeatmap R package utilizing the ddCt
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values obtained from reverse transcription (RT)-PCR for
the various cytokines. The 2�DDCt values for each mea-
sured cytokine was Z-score normalized across samples
for the heatmaps.

For each cytokine, a positive Z-score for a sample in-
dicates high expression in that sample while a negative
Z-score indicates low expression in that sample. Addi-
tionally, the expression level was compared between
the HPV-positive and the HPV-negative groups for
each cytokine using the Mann–Whitney analysis. Box-
plots were generated using the ggpubr package in R.

Cervical cytology
For cervical cytology, the cells from the brush system
were resuspended in 30 mL of RNA-stable ThinPrep pro-
vided by Hologic (ThinPrep System). The specimen was
processed using the Hologic ThinPrep T2000 or T5000
automated Processor to prepare a microscope slide for
cytopathological examination by a certified histotechnol-
ogist and board-certified cytopathologist. An interpreta-
tion of the smear was rendered using the Bethesda
System for Reporting Cervical Cytology 3rd Edition.14

Statistical analysis
Descriptive analysis was performed for the clinical fea-
tures, survey results, and HPV DNA and RNA results.
For the cytokine analyses, cytokine heat mapping was
used with statistical analysis using machine learning
to determine any correlations between cytokines and
clinical and HPV variables using Student’s t-test and
nonparametric testing to determine any significance.
Data for RT-PCR were generated by Bio-Rad CFX
manager 3.1 software and the cytokine gene expression
fold-change was calculated using the formula 2�DDCt

and the Prism 9 Software (GraphPad, San Diego,
CA). The heatmap was plotted using the Complex-
Heatmap R package program and Boxplots were gener-
ated using the ggpubr package in R.

Ethics
This study was approved by the Institutional Review
Board (IRB) of Ascension St. John Hospital in Detroit,
Michigan (IRB no. 16992642, www.irb.org).Written
consent was obtained from each participant in the study.

Results
Clinical characteristics
All patients met established criteria for SLE with a
mean age of 36.9 years (–9.4), and disease duration a
mean of 14.5 years (–9.9). These women had moderate-
to-severe disease, 40% of which had lupus nephritis and

16.7% neuropsychiatric lupus. All were treated with
chronic immunosuppressives with 96.7% on corticoste-
roids, 96.7% on hydroxychloroquine, and 80% on non-
steroid immunosuppressives (Table 1).

Most of the women had adverse cervical health
(Table 2) and reproductive histories (Table 1). Two
thirds had a history of abnormal pap smear ranging
from atypical squamous cells of undetermined signifi-
cance (ASCUS) to high-grade squamous intraepithelial
lesion/cervical intraepithelial lesion 3 (CIN 3). Seven
women previously had a cervical biopsy and six previ-
ously underwent a surgical procedure for abnormal cy-
tology or genital warts. The average time to last pap
smear was 3.2 years (–3.7 years, range 1–15 years)
and varied widely.

Prior HPV test results were documented in the re-
cords in only 43.4%, of which eight were positive.
Risk factors for acquiring HPV infection were prevalent
in this cohort with history of sexually transmitted dis-
eases other than HPV in 70%, not being vaccinated for
HPV in 83.3%, multiple lifetime sex partners (mean =
9.5 – 7), history of cigarette smoking (26.7%), early age
of first sexual intercourse (mean = 16.5 years –3.2
years), and not using condoms (73.3%). Pregnancy his-
tories showed a mean of 2.3 pregnancies (–2.5) with a
mean of 1.7 liveborn infants (–1.4).

Adverse pregnancy outcomes were prevalent in these
women with 12 having history of miscarriages and 2
having stillbirths but there was no apparent association
with sample positivity for HPV. Nine patients had vol-
untary interruption of pregnancies. Most of our patients
had insurance that reflected poor socioeconomics or
disability by insurance type. Of the 30 patients, 17
(56.7%) had Medicaid insurance, 9 (30%) had Medicare
insurance (through disability), and only 4 (13.3%) had
commercial insurance.

Knowledge and attitudes
The women in general lacked knowledge of HPV-
related oral and genital diseases other than cervical
cancer (Table 3). Most of the women had knowledge
that HPV can cause cervical cancer (70%), but were un-
aware that HPV can cause oral and other genital can-
cers (6.7% and 10%, respectively), head and neck
cancer (6.7%), oral and genital warts (23.3% and
33.3%, respectively), and recurrent respiratory papillo-
matosis (6.7%). Regarding attitude toward the self-
sampling device, most felt the device was easy to use
(100%), comfortable (86.7%), and preferred it over
traditional pap smear by gynecologic exam (80%).
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HPV DNA and RNA and cytology
Most of the samples were positive for HPV DNA 73.3%
(21/30) with about half of these (10/21 samples) being
positive for multiple types (Table 4). This is increased

above the reported prevalence of high-risk genital
HPV of 20.4% for all women and 28.2% for non-
Hispanic AA women 18–69 years of age in the US.15

All HPV-positive samples showed active infection
(+RNA). Most of the types identified were the well-
described high-risk types and some newly identified
as potential high-risk types, 73 and 90. HPV 16 and
18 were identified in only eight samples (26.7%), with
3 showing type 18, 6 showing type 16, with one sample
containing both 16 and 18 types. Only five women were
vaccinated for HPV, and of those, three were positive

Table 1. Patient Characteristics, N = 30

Patient characteristics Mean or % (n/N) SD Range

#ACR 1997 criteria points met 6.9 –1.8
#SLICC 2012 criteria points met 8.6 –2.1
#EULAR/ACR 2019 criteria points met 23.5 –9.3
Age (years) 36.9 –9.4 19–49
Years of SLE diagnosis 14.5 –9.9 1–36
Treatment

HQ 96.7 (29/30)
CS 96.7 (29/30)
IS 80.0 (24/30)
Nephritis 40.0 (12/30)
CNS 16.7 (5/30)

Reproductive history Mean or number of patients SD Range

No. of pregnancies/patient 2.3 –2.5 0–11
No. of liveborn/patient 1.7 –1.4 0–5
No. of patients with stillbirths 2 (1 = HPV+, 1 = HPV�)
No. of patients with miscarriages 12 (8 = HPV+, 4 = HPV�)
No. of patients with voluntary interruption of pregnancy 9
HPV detected 70.0 (21/30)

Insurance % (n/N)

Medicare (disability) 30.0 (9/30)
Medicaid 56.7 (17/30)
Commercial 13.3 (4/30)

ACR, American College of Rheumatology; CNS, central nervous system; CS, corticosteroids; EULAR, European Alliance of Associations for Rheuma-
tology; HPV, human papilloma virus; HQ, hydroxychloroquine; IS, immunosuppressives; SD, standard deviation; SLE, systemic lupus erythematosus;
SLICC, Systemic Lupus International Collaborating Clinics.

Table 2. Gynecologic History, N = 30

History of abnormal pap smears
and HPV % (n/N) or mean SD range

Patients with abnormal pap smears
(ASCUS to HSIL/CIN 3)

63.0 (19/30)

Time to last pap smear (years) 3.2 –3.7 1–15
History of cervical biopsy 23.3 (7/30)
History of surgery for abnormal

pap smear or cervical biopsy
30.0 (9/30)

Documentation of HPV testing 43.3 (13/30)
Documented HPV + test 26.7 (8/30)

Factors for acquiring HPV infection % (n/N) or mean SD range

History of sexually transmitted
disease other than HPV

70.0 (21/30)

Vaccinated for HPV 16.7 (5/30)
Age at first sexual intercourse (years) 16.5 –3.2 12–30
No. of lifetime sexual partners 9.5 –7 1–30
History of cigarette smoking 26.7 (8/30)
Use of condoms 26.7 (8/30)

ASCUS, atypical squamous cells of undetermined significance; CIN 3,
cervical intraepithelial lesion 3; HSIL, high-grade squamous intraepithe-
lial lesion.

Table 3. Knowledge and Attitudes, N = 30

% (n/N)

Knowledge of HPV causing disease
Cervical cancer 70.0 (21/30)
Genital warts 33.3 (10/30)
Oral warts 23.3 (7/30)
Recurrent respiratory papillomatosis 6.7 (2/30)
Anal cancer 13.3 (4/30)
Other genital cancers 10.0 (3/30)
Oral cancer 6.7 (2/30)
Head or neck cancer 6.7 (2/30)

Attitude toward using the self-sampling brush
Easy/very easy to use 100 (30/30)
Comfortable/very comfortable 86.7 (26/30)
Preferred brush over traditional pap smears 80.0 (24/30)
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for HPV, including types not covered by the bivalent
and quadrivalent vaccines: one tested positive for
HPV 52, one for HPV 90, and one for both HPV 31
and 56, types not included in the bivalent or quadriva-
lent vaccines, but neither had HPV 16 or HPV 18 that
are included in both vaccines.

The nonavalent vaccine was implemented in 2016,
which was after the women in our study would have
been eligible to receive this vaccine. Of note, of the vac-
cinated women showing +HPV, only HPV 90 is not in-
cluded in the nonavalent HPV vaccine.

Cytology was performed on all samples using stan-
dard techniques applied to samples in the outpatient
setting as detailed under methods. Cell samples
obtained from the brush showed preservation of mor-
phology, but quality indicators were generally absent.
Abnormal cytology was detected in 13.3% (4/30) with
three showing low-grade squamous intraepithelial le-
sion and one showing ASCUS. This is above the
expected population rate of 5.1%.16 All four samples
with abnormal cytology were positive for multiple
HPV types. In addition, 53% (16/30) showed other

non-neoplastic abnormalities on cytology, such as bac-
terial vaginosis, trichomonas, parakeratosis, keratosis,
and presence of fungi. All women were notified of
the research study cytology findings and HPV testing
and strongly advised to see their gynecologist for a gy-
necological exam with a pap smear and HPV testing.
Most patients were not aware when notified that they
had an HPV infection.

Cytokine RNA analyses
The cytokine RNA analyses showed that HPV-negative
samples had low gene expression for all cytokines
tested (Fig. 1A, B). In contrast, upregulation of cyto-
kine RNA was noted mainly in the HPV-positive sam-
ples compared with HPV-negative samples (Fig. 1A).
Only one HPV-negative sample exhibited increased
level of cytokine expression. Similarly, the Mann–
Whitney analyses showed higher levels of cytokine ex-
pression in HPV-positive samples compared with
HPV-negative samples (Fig. 1B). Only IL-2 showed
statistically significant higher expression in HPV-
positive samples compared with HPV-negative samples

Table 4. Human Papilloma Virus DNA and RNA and Cytology Results, N = 30

Sample ID DNA HPV PCR-MA result
RNA multiplex

HPV result Cytology
Vaccinated

for HPV Other findings on cytology

W10 HPV35 Positive N BV
W11 HPV16 HPV18 HPV35 HPV59 Positive LSIL
W12 HPV31 HPV52 HPV56 HPV73 HPV90 Positive N
W14 HPV39 HPV66 HPV68 Positive N BV, fungi
W17 HPV52 Positive N YES Parakeratosis
W18 HPV18 Positive N BV
W19 HPV90 Positive N YES Trichomonas
W2 HPV45 HPV52 HPV59 HPV66 Positive N
W20 HPV45 Positive N
W21 HPV31 Positive N BV
W23 HPV18 HPV58 Positive N Hyperkeratosis
W25 HPV16 HPV31 HPV90 Positive N Hyperkeratosis
W27 HPV31 HPV56 Positive N YES
W28 HPV31 HPV51 Positive ASCUS
W29 HPV16 Positive N BV
W3 HPV16 Positive N
W4 HPV16 Positive N BV
W6 HPV39 Positive N Fungi-Candida
W7 HPV31 HPV35 HPV51 HPV56 Positive LSIL Shift in vaginal flora suggesting

vaginosis
W8 HPV16 HPV90 Positive LSIL
W9 HPV51 Positive N
W1 Negative NA N
W5 Negative NA N YES
W13 Negative NA N Fungi
W15 Negative NA N BV
W16 Negative NA N
W22 Negative NA N YES BV, keratotic
W24 Negative NA N BV
W26 Negative NA N
W30 Negative NA N

BV, bacterial vaginosis; LSIL, low-grade squamous intraepithelial lesion; MA, mass spectroscopy; NA, not applicable; PCR, polymerase chain reaction.
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FIG. 1. (A) Cytokine heatmap. High expression of tested cytokines was associated with HPV positivity.
Heatmap of Z-score normalized cytokine 2�ddCt values across samples. The Z-score scale ranges from low
expression (blue) to high expression (red) for each cytokine shown. Two samples, W19 and W2, had missing
values for IL-1b and IL-4, respectively, and so had no Z-score values for those cytokines on the heatmap.
(B) Cytokine BoxPlots. High expression of tested cytokines was associated with HPV positivity. Boxplots
comparing expression levels between HPV-negative samples and HPV-positive samples for each cytokine.
p-Values shown were computed using Mann–Whitney test. n = 9 for HPV-negative samples and n = 21 for
HPV-positive samples. HPV, human papilloma virus; IL, interleukin.
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( p = 0.042). Two cytokines, IL-12B ( p = 0.073) and
IL-13 ( p = 0.099), also showed a trend of higher expres-
sion in HPV-positive samples compared with HPV-
negative samples. However, these were not statistically
significant at p = 0.05 significance threshold.

Discussion
To our knowledge, this is the first study to assess HPV
DNA and RNA and vaginal RNA cytokine profiles in
AA women with SLE, who are high risk for HPV infec-
tion and cervical cancer. In addition, we used a novel
self-sampling technique to collect cervical cells and
showed that cell morphology is preserved, and cytology
can be determined using the standard technique for
processing and reading pap smears in the outpatient
setting. HPV infection is a serious health issue for
women with SLE as they have a higher incidence of
genital infection and cervical neoplasia.1–3 The im-
mune suppression in SLE likely creates a facilitative en-
vironment for persistence of HPV infection and
subsequent malignant transformation. Just having
SLE as a diagnosis was shown to be associated with in-
creased prevalence of premalignant lesions even
though these patients had fewer classical risk factors.
SLE patients also are exposed to long-term immuno-
suppression, which has been shown to increase the
chance of presenting with more premalignant lesions.17

Cervical cancer screening remains problematic for
these women as current screening guidelines are inade-
quate for these women. Current guidelines recommend
initial screening at age 21 years, then every 3 years
from age 21–29 without HPV cotesting. For ages 30–
65, screening either every 5 years along with HPV cotest-
ing, cytology alone every 3 years, or FDA-approved
high-risk HPV testing alone every 5 years.18,19

For the HIV population, who are considered at in-
creased risk for cervical cancer, pap smear screening
is recommended in the first year following diagnosis
of HIV (regardless of age), then yearly thereafter for
3 years. After that, if three consecutive pap smears
are normal, then pap smear testing can be done every
3 years. HPV testing should be done following the di-
agnosis of HIV. If HPV cotesting is available, then
cotesting can be done at the time of diagnosis of
HIV, and if positive for HPV 16 or 18, then colposcopy
should be performed.20 There are no specific screening
guidelines for women with SLE who are immunosup-
pressed similarly to those with HIV.

Although most of the samples lacked quality indica-
tors for cytology, we did detect abnormal findings in

13.3%, which is more than twice the expected popula-
tion rate of 5.6%.16 Thus, although the cytology using
the brush sampling may be less sensitive than the tra-
ditional pap smear, a less sensitive test done more fre-
quently is better than no testing.

Newly acquired HPV infections generally clear or
become undetectable in 90% within 2 years, which
was previously thought to signal viral clearance from
the cervix.21,22 In women with SLE followed for 3
years, about half (48.5%) of incident infections per-
sisted ‡6 months and only 14.7% of these were cleared
during the study period.23 More studies now support
the concept of HPV latency with HPV remaining dor-
mant expressing a low copy number in infected stem
cells of the basal cervical cell layer with intermittent
reactivation.24–28

Local cell-mediated immunity maintains immune
control of HPV infection. Continuous surveillance by
resident T memory cells in the cervical epithelium down-
regulates HPV gene expression and keeps the HPV dor-
mant.24 Reactivation of dormant HPV infections can
occur in situations where host immune surveillance in
the cervical microenvironment is perturbed, such as
with aging, prolonged contraception, smoking, or im-
munosuppression.29–31 Increased redetection of HPV
after clearance has been reported in women with HIV,
organ transplant recipients, and patients on immuno-
suppressive drugs.32,33 In addition, women who are ab-
stinent show redetection of HPV.31,34

HPV has been shown to be latent and not actively
being transcribed in dysplastic/neoplastic cervical tis-
sue in women with SLE.35 Although natural infection
does not generally result in protective antibodies,
HPV vaccination boosts humoral immunity and may
protect against reactivation of latent infection.36 Our
cohort showed that the majority of women had active
HPV infections that they were not aware of and half
of them were infected with multiple HPV types. In ad-
dition, risk factors for acquiring HPV infections were
prevalent in our cohort. The technique we used to de-
tect HPV DNA and RNA is very sensitive and can de-
tect small quantities of HPV DNA, which is not
normally detected using commercial testing and
would be missed in the normal outpatient setting.

The role of cytokines in the microenvironment of the
cervix is an evolving area of study. The cytokine micro-
environment may promote latency, persistence, and
progression to cervical cancer. Cytokines in the cervix
are predominantly secreted by CD4+ T lymphocytes
and macrophages, which maintain local immune
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surveillance and cell-mediated immunity. Studies sug-
gest that the HPV virus may alter the local cytokine envi-
ronment to suppress the immune system and evade
immune surveillance.37,38 In addition, aging and immune
suppression may result in cytokine microenvironment
changes that facilitate reactivation of latent infection or
persistence and neoplastic transformation.39,40

HPV infection is associated with increased expres-
sion of proinflammatory cytokines as well as upregula-
tion of immunosuppressive cytokines and regulatory T
cells.39,41 It is postulated that a decrease in T helper
type 1 response or cell-mediated immunity and an in-
crease in T helper type 2 response or humoral immu-
nity is associated with neoplastic transformation, but
studies are not consistent42–44 with one study showing
increased intralesional interferon gamma to be associ-
ated with oncogenic potential.45

We showed a trend of cytokine up in HPV-positive
samples. Only expression of IL-2 was statistically sig-
nificant in HPV-positive samples compared with
HPV-negative samples. For the rest of the cytokines, al-
though there were shown associations with HPV infec-
tion, they were not statistically significant, likely due to
the small sample size.

The limitations of our study were that the sample size
was small, and we could not achieve normal distribu-
tion of data for statistical purposes. In addition, most
of the cytology specimens lacked quality indicators so
would be less sensitive to detect cytologic abnormalities,
which were likely underestimated in this study. In addi-
tion, our HPV DNA and RNA testing in this research
setting was much more sensitive than the commer-
cial Clinical Laboratory Improvement Amendments
(CLIA)-approved laboratory testing done in the outpa-
tient setting so we could not officially report the results
to the medical record.

Cervical cancer is a preventable disease and risk can
be reduced by simple measures such as condom use
and HPV vaccination. Awareness, education, and access
to testing are key to engage high-risk women to reduce
their cervical cancer risk. The women in our study
were not aware of the spectrum of HPV-related diseases
and were not using simple health prevention measures to
protect themselves. HPV vaccination rates in AA adults
are 10% lower than Caucasians (45.2% vs. 56.5%, respec-
tively) but in our cohort, the rate was much lower at
16.7% indicating that being a woman of color is not
the sole determinant of poor vaccine uptake.46

In view of mounting evidence that HPV infections
become latent rather than clear, particularly in immu-

nosuppressed populations, preventing infection re-
mains the best option for addressing the increased
rates of HPV-related disease and cervical cancer in
AA women with SLE. In addition to prevention of in-
fection, HPV vaccination has been associated with
lower redetection rates in previously infected women
indicating that the vaccine may function to maintain
the dormancy of HPV.36 The quadrivalent HPV vac-
cine has been shown to be safe and immunogenic in
women with SLE.47

HPV vaccine uptake is low in women with SLE,
however, despite the increased risk for HPV infection
in this population.48

Conclusion
In conclusion, risk factors for HPV infection were
prevalent in our cohort, yet these women were not en-
gaging in these simple prevention strategies. Primary
care doctors are likely unaware of this increased risk
of HPV infection and cervical neoplasia in AA
women with SLE, and thus may not be advocating
for close cervical monitoring and HPV vaccination in
these patients. AA women with SLE are also likely un-
aware of their increased risk for HPV infection and cer-
vical neoplasia and not advocating for themselves to
request more frequent testing, nor adhering to regular
pap smear and HPV testing with the current guidelines.
Awareness, education, and access to testing are key to
engage high-risk women to reduce their cervical cancer
risk. The self-sampling brush has the potential to make
cancer screening more accessible as well as allow more
frequent cervical monitoring at lower cost. This also
raises the question as to whether screening should be
done earlier than 21 years of age for those who are sex-
ually active and on aggressive immunosuppression.

We have just touched the surface of this problem,
which needs further studies to better delineate the biol-
ogy of HPV infection in AA women with SLE. How-
ever, it is clear that we need educate and empower
these high-risk women to advocate for themselves
and take control of their cervical health.
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