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Objective: To examine the effects of dietary supplements on high-risk human papillo-
mavirus (HPV) infection and cervical carcinogenesis.
Methods: A multi-institutional cross-sectional study was carried out to examine whether
dietary supplements were associated with the risk of cervical intraepithelial neoplasia (CIN).
We enrolled 1096 women aged 18 to 65 years to participate in an HPV cohort study
from March 2006 up to present. For this analysis, we included 328 HPV-positive women
(166 controls; 90 CIN I and 72 CIN II/III). The details of each participant’s routine dietary
intake during the prior year were collected. Specific dietary supplements were classified into
5 categories, namely, multivitamins, multinutrients, vitamin C, calcium, and miscellaneous.
Results: A higher HPV viral load was associated with an increased risk of CIN II/III
(odds ratio [OR], 3.32; 95% confidence interval [CI], 1.54Y7.16; P for trend 0.002). Dietary
supplement use including multivitamins (OR, 0.21; 95% CI, 0.09Y0.48), vitamins A
(OR, 0.19; 95% CI, 0.07Y0.53), C (OR, 0.24; 95% CI, 0.10Y0.56), E (OR, 0.20; 95% CI,
0.07Y0.53), and calcium (OR, 0.21; 95% CI, 0.08Y0.50) was significantly associated with a
lower risk of CIN II/III. The patients who took multivitamins and had a lower HPV viral
load (G15.5 relative light units/positive control) had a significantly decreased frequency of
CIN I (OR, 0.35; 95% CI, 0.14Y0.87; interaction P = 0.925) and CIN II/III (OR, 0.11; 95%
CI, 0.04Y0.37; interaction P = 0.304).
Conclusions: The findings of this study suggest that dietary supplements may reduce the
risk of CINs in women with high-risk HPV infection.

Key Words: Dietary supplements, Multivitamins, HPV, Viral load, CIN

Received September 17, 2009, and in revised form December 1, 2009.
Accepted for publication December 17, 2009.

(Int J Gynecol Cancer 2010;20: 398Y403)

Human papillomavirus (HPV) infection has been shown to
be a causal agent involved in cervical carcinogenesis.1

However, not all women infected with HPV develop cervical

neoplasia. Only persistent and high-risk HPV infection in-
creases the risk of cervical carcinogenesis when compared
with transient infections.2 Although a woman’s risk for cer-
vical neoplasia is significantly higher if she has an HPV in-
fection, HPV infection alone may not be sufficient to cause
cervical neoplasia. Factors known to contribute to the pro-
gression of HPV infection to neoplasia include oral contra-
ceptive use, cigarette smoking, as well as infection with other
sexually transmitted diseases, immunosuppression, and
nutritional status.3 The relationship between cervical carci-
nogenesis and diet has received much attention in the last
2 decades. Antioxidant micronutrients (eg, carotenoids and
tocopherols) may affect the progression of HPV infection to
cervical intraepithelial neoplasia (CIN). The results of
epidemiological studies have suggested that specific dietary
or circulating micronutrients, especially vitamin A and the
carotenoids, in particular lycopene4,5 and tocopherols,6 may
be protective against cervical neoplasia. Some studies have
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shown an association between nutritional status, HPV sero-
positivity,7 and the persistence of infection.8 In addition, an
association between low serum levels of retinol,7 A-carotene,
A-cryptoxanthin, lutein, lycopene,8 and HPV persistence has
been demonstrated. However, no previous studies have re-
ported on the association between dietary supplements and
high-risk HPV status on the HPV DNA load. Therefore, we
evaluated the role of dietary supplements on high-risk HPV
and cervical carcinogenesis.

PATIENTS AND METHODS

Subject Recruitment
The National Cancer Center of Korea recruited 1096

women, aged 18 to 65 years, to participate in an HPV cohort
study from March 2006 up to present. The study was ap-
proved by the ethics committees of the National Cancer
Center of Korea and each study center. The women were
randomly selected from the Gynecologic Oncology clinics of
6 university hospitals in the Republic of Korea. Women were
eligible to participate if they were currently sexually active or
seeking birth control, were not currently pregnant, had an
intact uterus, and had no history of hysterectomy or treat-
ment of cervical dysplasia within the previous 18 months.
Exclusion criteria included a history of gynecologic cancers
such as cervical cancer, endometrial cancer, or ovarian can-
cer, insufficient data on the questionnaire, drug dependency,
or psychological problems, a chronic disease such as liver
cirrhosis, cardiovascular disease, and renal failure. All study
participants signed an informed consent form.

Upon study entry, participants filled out a questionnaire
on risk factors for cervical cancer and underwent a gyne-
cologic examination, Hybrid Capture II (HC II) testing, and
Papanicolaou tests. The Cervex-Brush (Rovers Medical
Devices, Oss, The Netherlands) was used to obtain samples
from the cervical os. The brush was immediately rinsed in a
vial of PreservCyt solution (Cytyc Corporation, Marlbor-
ough, MA), and the vial was placed in the ThinPrep (Cytyc
Corporation) processor. The grade for the cytological
diagnosis was based on the Bethesda classification system9

for Papanicolaou test reports. The HC II assay was used
to identify patients who were HPV DNA positive or nega-
tive, and the viral load (relative light units/positive control
[RLU/PC]) was also determined.

Follow-up visits were scheduled every 4 months dur-
ing the first year and every 6 months thereafter. At each visit,
the patients filled out a questionnaire on lifestyle and dietary
habits; a pelvic examination was performed, and cervical
specimens were collected. Colposcopic examinations and
histological verification were performed at baseline and
during the follow-up visits in all women with a persistent
diagnosis of atypical squamous cells of undetermined sig-
nificance or with cytological evidence of atypical squamous
cells excluding high-grade lesions, low-grade squamous
intraepithelial lesions, and high-grade squamous intraepithe-
lial lesions. For this analysis, we only included women that
had positive oncogenic HPV testing results (HPV 16, 18, 31,
33, 35, 39, 45, 51, 52, 56, 58, 59, and 68).

The present analysis included 328 HPV-positive
women. Among the 1487 women enrolled, we excluded
391 with a history of gynecologic cancers such as cervical
cancer, ovarian cancer, or endometrial cancer, and 354 with
insufficient questionnaire data. These exclusions left 742
patients that completed all measurements. Among the 742
women, HPV testing with HC II was performed in 635
women, and the 328 HPV-positive women (51.7%) were
included in this analysis.

Liquid-Based Cytology
The Cervex-Brush (Rovers Medical Devices) was

used to obtain samples from the cervical os. The brush was
immediately rinsed in a vial of PreservCyt solution (Cytyc
Corporation), and the vial was placed in the ThinPrep (Cytyc
Corporation) processor.

Detection of HPV DNA
We used the HC II system (Digene) for detection of

HPV. This technology is a signal-amplified hybridization
antibody capture assay that uses chemiluminescent detection,
with a specific HPV RNA assay probe cocktail for car-
cinogenic high-risk HPV types (16, 18, 31, 33, 35, 39, 45, 51,
52, 56, 58, 59, and 68). Cervical sampling for HPV DNAwas
performed with the Digene Cervical Sampler, and the HPV
test was performed according to the manufacturer’s instruc-
tions. Relative light units measured on a luminometer de-
noted the presence or absence of HPV DNA sequences in the
specimen. The sample was classified as positive when the
RLU/PC ratio (RLU of specimen/mean RLU of 3 controls)
was 1 pg/mL or greater. When the RLU measurement
was less than the cutoff value, the sample was considered to
be negative for specific HPV DNA sequences or to have
HPV DNA levels below the detection limit of the assay. The
RLU/PC ratios also provide an approximation of the amount
of HPV DNA and the HPV DNA load in the sample. The
positive HPV cases were categorized into 3 equal groups
according to their percentile distribution. The 3 groups were
defined as follows: low, HPV DNA less than 8.76; medium,
8.76 less than or equal to HPV DNA less than 114.8; and
high, 114.8 greater than or equal to HPV DNA to investigate
the association between the viral load and cervical dysplasia.
The positive HPV cases were also categorized into 2 equal
groups according to their percentile distribution, low (1È
15.5 RLU/PC) or high (Q15.5 RLU/PC), to evaluate the
relationship between dietary supplements and the risk of
cervical dysplasia and determine whether this association was
modified by the HPV viral load.

Data Collection
After the clinical visit, participants were scheduled

for a personal interview to be carried out at the outpatient
department of obstetrics and gynecology. At the enroll-
ment, the women were interviewed by a trained interviewer,
who was blinded to each woman’s disease status, using a
questionnaire. The survey included demographic and back-
ground information, history of sexual activity, and reproduc-
tive and medical history. Lifestyle history such as diet,
smoking, alcohol, and exercise was also included. The study
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participants were asked whether they had used any vitamin or
mineral supplements. We also recorded each participant’s
routine dietary intake, with details of food habits during the
year before enrollment for each participant. We used a 95-
item semiquantitative food frequency questionnaire,10 in-
cluding the routine frequency of consumption and typical
portion sizes. The frequency of intake in the FFQ was
classified into 9 categories as follows: almost never, once per
month, 2 to 3 times per month, 1 to 2 times per week, 3 to
4 times per week, 5 to 6 times per week, once per day, twice
per day, and 3 times per day. The standard portion size of each
dish item per meal was determined using the mean amount,
the typical or standard value, or the natural unit according to
the Korean Ministry of Health and Welfare portion size
booklet.11 Specific dietary supplements were classified into
5 categories, namely, multivitamins, multinutrients, vitamin
C, calcium, and miscellaneous. The brand name, frequency,
and dosage of all supplements consumed by each of the
subjects were reported, and the consumption level of each of
the vitamins and minerals (mainly vitamins A, C, and E, and
calcium) was calculated based on the composition of the
supplements provided by the manufacturers. The patients that
used dietary supplements were defined as subjects that used at
least 1 category of a dietary supplement for 3 months or
longer during the past year.

Statistical Analysis
The W

2 test was used for the analysis of differences in
the distribution of the categorical demographic variables.
Multinomial logistic regression models were used to estimate
the crude and multivariate odds ratios (ORs) and corre-
sponding 95% confidence intervals (CIs) to assess whether
dietary intake of dietary supplements and the HPV viral load
were associated with the risk of CINs and cervical cancer. In
this multinomial logistic model, women with normal cy-
tology were the base category for the dependent variable. The
model estimated 2 ORs simultaneously for each risk factor
evaluated: the OR for CIN I versus normal, and CIN II/III
versus normal. Potential confounders were evaluated, and
these confounders were left in the multivariate analysis.
The potentially confounding variables that were adjusted
included age, socioeconomic status, menopausal status, par-
ity, oral contraceptive, smoking habits, and alcohol consump-
tion. Values for all tests were considered to be significant
when P G 0.05.

We evaluated the association between dietary intake of
multivitamins and HPV using multinomial logistic regres-
sion models with joint categories of HPV viral load (high
[Q15.5 RLU/PC] and low [G15.5 RLU/PC]) for multivita-
mins. We evaluated whether the association of dietary intake
of multivitamins with the risk of CINs could be modified by
the HPV viral load. Variables for joint effects were coded
using a higher level of HPV viral load (Q15.5 RLU/PC) with
no use of multivitamins as a reference group. Tests of in-
teraction were performed using multiplicative interaction
terms of the ordinal score for each genotype and multivitamin
use in the model. Interactions were tested by using the log
likelihood ratio test, in which the model that includes the
interaction term was compared with that without the term. All

TABLE 1. Demographic data and cervical dysplasia in
HPV-positive women

Characteristics

Normal
(n = 166)

CIN I
(n = 90)

CIN II/III
(n = 72)

Pn (%) n (%) n (%)

Age, yr
e29 16 (9.7) 19 (21.1) 9 (12.50) 0.005
30Y39 47 (28.3) 33 (36.7) 33 (45.83)
40Y49 41 (24.7) 23 (25.6) 16 (22.22)
50Y59 49 (29.5) 11 (12.2) 11 (15.28)
Q60 13 (7.8) 4 (4.4) 3 (4.17)

Body mass index, kg/m2

G18.5 12 (7.2) 9 (10.2) 6 (8.3) 0.915
18.5Y23 104 (62.7) 51 (58.0) 44 (61.1)
23Y25 30 (18.1) 20 (22.7) 15 (20.8)
925 20 (12.0) 8 (9.1) 7 (9.7)

Education level
eMiddle school 29 (17.8) 13 (15.3) 14 (19.4) 0.530
High school 66 (40.5) 42 (49.4) 35 (48.6)
QUniversity 68 (41.7) 30 (35.3) 23 (31.9)

Monthly household income, USD
G2000 34 (21.3) 23 (26.7) 18 (26.47) 0.088
2000Y3999 48 (30.0) 28 (32.6) 30 (44.12)
Q4000 USD 78 (48.7) 35 (40.7) 20 (29.41)

Cigarette smoking
Nonsmoker 147 (88.6) 69 (80.2) 62 (86.1) 0.214
Smoker 19 (11.6) 17 (19.8) 10 (13.9)

Passive smoking
No 97 (56.9) 41 (48.2) 41 (56.9) 0.334
Yes 69 (42.1) 44 (51.8) 31 (43.0)

Alcohol consumption
Nondrinker 74 (44.58) 17 (19.8) 29 (40.3)
Drinker 92 (55.4) 69 (80.2) 43 (59.7) 0.001

Alcohol consumption frequency
Nondrinker 72 (43.9) 17 (20.0) 28 (39.4) 0.004
e1Y3 times/mo 55 (33.5) 47 (55.3) 22 (31.0)
1Y2 times/wk 31 (18.9) 15 (17.7) 16 (22.5)
Q3Y4 times/wk 6 (3.7) 6 (7.0) 5 (7.0)

Ever use oral contraceptive
Never 136 (81.9) 74 (86.1) 52 (72.2) 0.072
Current/former 30 (18.1) 12 (13.9) 20 (27.8)

No. childbirth
1 19 (18.3) 13 (23.6) 12 (24.0) 0.785
2 77 (74.0) 40 (72.7) 35 (70.0)
Q3 8 (7.7) 2 (3.7) 3 (6.0)
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analyses were conducted using Intercooled Stata/SE (Stata-
Corp 2001, Stata Corporation, Stata Statistical Software:
Release 10.0. College Station, TX).

RESULTS
Compared with the controls, the patients with cervical

dysplasia tended to be younger; however, this difference was
not significant. Most women did not smoke tobacco or use oral
contraceptives. More than half of the participants had a posi-
tive pregnancy history. There was no significant association
observed between cervical dysplasia and smoking, use of oral

contraceptives, parity, or menarche. The demographic variables
associated with the HPV-positive women with cervical
dysplasia (n = 328) are shown in Table 1.

The ORs for dietary supplements and cervical dyspla-
sia (CIN -, II, and III) in HPV-positive women by the daily
nutrient intake, including multivitamin use, are shown in
Table 2. The analysis was based on the total dietary intake
plus supplements. The findings illustrate that use of dietary
supplements was associated with a reduced severity of cer-
vical dysplasia. There was a significant association between
no intake of multivitamins and more severe cervical dysplasia

TABLE 2. Association between vitamin use and cervical dysplasia in HPV-positive women

Characteristics

Normal (n = 166) CIN I (n = 90) CIN II/III (n = 72)

n (%) n (%) Multivariate OR (95% CI)* n (%) Multivariate OR (95% CI)*

Multivitamins
No 89 (53.6) 60 (66.7) 1.0 (ref) 61 (84.7) 1.0 (ref)
Yes 77 (46.4) 30 (33.3) 0.58 (0.31Y1.09) 11 (15.3) 0.21 (0.09Y0.48)*

Vitamin A
No 122 (73.5) 72 (80.0) 1 (ref) 66 (91.7) 1 (ref)
Yes 44 (26.5) 18 (20.0) 0.67 (0.32Y1.37) 6 (8.33) 0.19 (0.07Y0.53)
P for linear trend 0.26 0.0014*

Vitamin C
No 107 (64.4) 65 (72.2) 1 (ref) 62 (86.1) 1 (ref)
Yes 59 (35.6) 25 (27.8) 0.73 (0.38Y1.41) 10 (13.9) 0.24 (0.10Y0.56)
P for linear trend 0.34 0.0009*

Vitamin E
No 122 (73.5) 72 (80.0) 1 (ref) 66 (91.7) 1 (ref)
Yes 44 (26.5) 18 (20.0) 0.66 (0.32Y1.36) 6 (8.3) 0.20 (0.07Y0.53)
P for linear trend 0.26 0.0014*

Calcium
No 110 (66.3) 69 (76.7) 1 (ref) 64 (88.9) 1 (ref)
Yes 56 (33.7) 21 (23.3) 0.62 (0.31Y1.20) 8 (11.1) 0.21 (0.08Y0.50)
P for linear trend 0.15 0.0005*

*Adjusted for age, socioeconomic status, smoking habit status, oral contraceptive use, alcohol consumption status, menopausal status, and
number of parity.

TABLE 3. Association between viral load and cervical dysplasia in HPV-positive women

Characteristics

Normal (n = 166) CIN I (n = 90) CIN II/III (n = 72)

n (%) n (%) Multivariate OR (95% CI)* n (%) Multivariate OR (95% CI)*

Viral load (RLU/PC)
G8.76 71 (42.8) 28 (31.1) 1.0 (ref) 14 (19.4) 1.0 (ref)
8.76Y114.8 54 (32.5) 25 (27.8) 1.18 (0.60Y2.31) 27 (37.5) 2.57 (1.20Y5.51)
Q114.8 41 (24.7) 37 (41.1) 1.83 (0.95Y3.54) 31 (43.1) 3.32 (1.54Y7.16)

P for trend 0.07 0.002

*Adjusted for age, socioeconomic status, smoking habit status, oral contraceptive use, alcohol consumption status, menopausal status, and
number of parity.
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(CIN II/III) (multivariate adjusted OR of 0.21 and 95% CI of
0.09Y0.48). An inverse association was observed between
vitamin A, vitamin C, vitamin E, and calcium and CIN II/III,
with a multivariate adjusted OR of 0.19 (95% CI, 0.07Y0.53;
Ptrend = 0.0014), 0.24 (95% CI, 0.10Y0.56; Ptrend = 0.0009),
0.20 (95% CI, 0.07Y0.53; Ptrend = 0.0014), and 0.21 (95% CI,
0.08Y0.50; Ptrend = 0.0005), respectively.

When the HPV DNA load and the diagnosis of cervical
dysplasia were considered together in the HPV DNAYpositive
women, there was a significant association between the HPV
DNA load and the grade of cervical dysplasia (Table 3).
Compared with the subjects who did not take multivitamins
and had a higher HPV viral load (Q15.5 RLU/PC), those
who did use multivitamins and had a lower HPV viral load
(G15.5 RLU/PC) had a significantly decreased frequency of
CIN I (OR, 0.35; 95% CI, 0.14Y0.87; interaction P = 0.925)
and CIN II/III (OR, 0.11; 95% CI, 0.04Y0.37; interaction
P = 0.304). Similarly, we observed a significantly decreased
risk of CIN II/III (OR, 0.15; 95% CI, 0.05Y0.43; interaction
P = 0.304) among subjects that used multivitamins and had a
higher HPV viral load (Q15.5 RLU/PC). However, the asso-
ciation of dietary intake and multivitamin use with HPV viral
load and the risks for CINs was not statistically significant in
patients with CIN I and CIN II/III (Table 4).

DISCUSSION
HPV infection alone does not lead to cervical neopla-

sia; other factors, such as the patient’s nutritional status, play
a role in cervical carcinogenesis.3 Dietary guidelines for the
prevention of cervical cancer recognize the importance of
antioxidants and have recommended an increase in the con-
sumption of fruits and vegetables as good sources of dietary
antioxidants.12 However, to date, diet has not been consis-
tently observed to play a role in the development of cervical
cancer and its precursors. Several bioactive food components,
including vitamins and minerals, have been investigated
for their ability to affect cancer risk. However, a few large,
randomized, placebo-controlled clinical trials of dietary
supplements and cancer have been performed. The re-

sults of most large-scale trials of dietary supplements used
to prevent cancer have been mixed.13 Most of the studies
reporting on dietary supplements included breast cancer,
colorectal cancer, and prostate cancer.14 One case-control
study showed that the duration of dietary supplements was
strongly correlated with a reduced risk of carcinoma in situ of
cervical cancer.15

In our study, we concentrated on the effects of diet
supplements, especially intake of multivitamins, vitamin A,
vitamin C, vitamin E, and calcium on high-risk HPV infec-
tions and cervical carcinogenesis. Prior studies have reported
on the association between the high-risk HPV DNAviral load
and degree of cervical dysplasia.16,17 A persistently high viral
load was correlated with the progression of cervical dyspla-
sia.17 The dose-response relationship between the viral load
and degree of cervical dysplasia has also been reported in
another study.18 However, there are studies that have not
shown an association between the viral load and the severity
of the cervical dysplasia.19

Overall, HPV 16, 31, 52, and 58 have been associated
with the highest viral load. Women with single infections had
higher viral loads than those with multiple-type infections.
The viral load was independently associated with the severity
of the cervical lesions.20 Recent studies suggest that the HPV
16 viral load may be a possible molecular marker for the
course of HPV infections. Using semiquantitative measure-
ments of HPV 16 DNA levels, several observational studies
have found a high correlation between a high viral load and
high-grade intraepithelial lesions.16 One cohort study showed
that a persistent infection with HPV 16 along with high viral
load values was a risk factor for the progression to cervical
cancer.21 However, the underlying mechanism explaining the
association of viral load to cervical lesion remains obscure.
The findings of this study also show a strong association
between high-risk HPV infection and CIN. We observed that
the HPV viral load was associated with the severity of the
cervical dysplasia. The intake of dietary supplements such as
multivitamins, vitamin A, vitamin C, vitamin E, and calcium
was inversely associated with cervical dysplasia.

TABLE 4. Association of cervical dysplasia with viral load and multivitamin use in HPV-positive women

Viral Load

CIN I CIN II/III

Multivitamin Use Multivitamin Use

No Yes No Yes

High (Q15.5) n (control/case) (40/36) (33/15) (40/43) (33/6)
OR (95% CI)* 1.0 (ref ) 0.53 (0.25Y1.16) 1.0 (ref ) 0.17 (0.07Y0.46)

Multivariate OR (95% CI)† 1.0 (ref ) 0.49 (0.21Y1.13) 1.0 (ref ) 0.15 (0.05Y0.43)
Low (G15.5) n (39/15) (35/10) (39/10) (35/4)

OR (95% CI)* 0.44 (0.20Y0.94) 0.34 (0.15Y0.81) 0.24 (0.11Y0.55) 0.12 (0.04Y0.37)
Multivariate OR (95% CI)† 0.53 (0.24Y1.19) 0.35 (0.14Y0.87) 0.27 (0.11Y0.66) 0.11 (0.04Y0.37)

Interaction P 0.925 0.304

*Adjusted for age.
†Adjusted for age, socioeconomic status, smoking habit status, oral contraceptive use, alcohol consumption status, menopausal status, and

number of parity.
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No prior study has shown a correlation between HPV
viral load with cervical dysplasia and dietary supplements.
Protective effects have been reported for specific dietary and
plasma nutrients, including tocopherols, carotenoids, vitamin
C, and folate.22 However, the results of epidemiological
studies have been inconsistent with respect to the relationship
between specific nutrients and cervical neoplasia. We
explored the relationship of cervical dysplasia with the viral
load and dietary supplements. Our findings showed that oral
intake of dietary supplements seemed to have a protective
effect in preventing the progression of cervical dysplasia in
women with HPV, especially in patients with a higher viral
load. However, a significant association between dietary
supplements and viral load was not observed. Our results
suggest that the dietary supplements and HPV are thought to
affect cervical carcinogenesis independently.

Although HPV infection is necessary for carcinogen-
esis, cofactors such as long-term use of oral contraceptives
and smoking increase the risk of progression from infection
to cancer. It is interesting that most women in this study did
not smoke or have a history of oral contraceptive use, both of
which are known cofactors in the epidemiology of cervical
cancer. In Korean women, the frequency of smoking and oral
contraceptive use is low compared with women in western
countries. This is different from studies conducted in other
parts of the world.

This is the first study to report on an association
between cervical dysplasia in women with high-risk HPV, the
HPV DNA load, and dietary supplements. A history of di-
etary supplements was associated with a decreased risk of
CIN I and CIN II/III in women with a higher viral load.
However, the results of the present investigation should be
considered preliminary as they are limited by the relatively
small sample size. HPV is also a transient infection in most
women; only a minority will go on to develop persistent in-
fections. Cervical intraepithelial neoplasia I in particular
can spontaneously regress. Larger studies are needed for
confirmation of these findings before the results can be
generalized to a broader population. Although we found a
strong association between cervical dysplasia and high-risk
HPV, DNA load, and dietary supplements, there were lim-
itations with regard to the evaluation of the HPV status. Ad-
ditional studies are needed to test whether there are similar
associations between dietary supplements and specific types
of high-risk HPV.
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