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Abstract

Introduction: Persistent high risk human papillomavirus (hrHPV) has been associated with
cervical abnormalities and cancer. There are few studies comparing HIV-infected with uninfected
African American women from the Southern U.S. We evaluated medical records of a women’s
cohort in an urban clinic in Tennessee to assess the prevalence of hrHPV and cytology correlates,
as well as HPV vaccination rates.

Methods: We reviewed medical records of 50 HIV infected and 304 HIV uninfected women,
including Pap smears and hrHPV.

Results: HIV-infected women were older than HIV-uninfected women (p<0.0001) and were
more likely to have hrHPV (p=<0.0001) and LGSIL/HGSIL (p=0.006). Within the HIV uninfected
group, Hispanic women were younger than non-Hispanic African American women (p=0.04) and
non-Hispanic white women (p=0.0002). Non-Hispanic African-American women were younger
(p=0.004) than non-Hispanic white women. Both HIV-uninfected and HIV-infected women had an
11-fold and 5-fold odds, respectively, of having precancerous lesions when harboring hrHPYV,
compared to hrHPV-uninfected women. Of the 125 HIV-uninfected women, only 17% had
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received at least one dose of the HPV vaccine. None of the 21 vaccine recipients had evidence of
SILs compared to 9% of vaccine non-recipients (p=0.35, Fisher’s exact test).

Conclusion: HIV-infected women remained at significantly higher risk for developing cervical
precancerous lesions when exposed to hrHPV than their uninfected counterparts. Hispanic women
were least likely to have been vaccinated. Missed HPV vaccination trended towards being
associated with a higher odds of precancerous lesions. Routine HPV vaccination should be
reinforced for adolescents and young women using public hospital facilities of all races and ethnic
backgrounds.
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INTRODUCTION

Cervical cancer is the second most common cancer in women worldwide.1~3 Human
papillomavirus (HPV) accounts for the vast preponderance of invasive cervical cancers
(ICC).% Of >140 HPV types identified,® about 30-40 are anogenital types,> while 15-20
are oncogenic.16.18.31,33,35,39,45,51,52,56,58,59.68 A majority of ICC worldwide are caused by
HPV 16 (54%) and HPV 18 (13%), though data from low and middle income countries

are scarce when compared to high income nations.” Precancerous lesions such as, cervical
intraepithelial neoplasia (CIN) grade 2 and 3 lesions and adenocarcinoma in situ are markers
of those women at highest risk for the development of ICC.

In the United States, conspicuous health disparities exist in the prevalence of ICC among
racial/ethnic groups.8 The reported incidence rates are significantly higher in African
American (odds ratio [OR] 1.34) and Hispanic (OR 1.55) women compared to white
women.? ICC incidence among HIV-infected females in the US is over three times higher
among HIV-infected compared to uninfected women (16 vs. 5 per 100,000 person-years).10

Studies have described HPV prevalence and types in HIV-infected women,1! and have
compared these parameters to HIV-uninfected U.S. women.12-17

While race/ethnicity and immunodeficiency may affect rates of HPV infection, persistent
high risk HPV (hrHPV) has been consistently and strongly associated with cervical
intraepithelial neoplasia (CIN).18.19 Given a dearth of such data from the American

South, we evaluated the association of HPV infection on cervical abnormalities in African-
American and women of other ethnic/racial backgrounds in public sector urban clinics in
Nashville, Tennessee.

METHODS

We reviewed electronic medical records in a cohort of 50 HIV-infected and 304 HIV-
uninfected women after obtaining approval from Institutional Review Board of Meharry
Medical College. All women had attended Meharry’s Community Wellness and Obstetrics/
Gynecology out-patient clinics. Data included patient demographics (age, race/ethnicity),
HIV status, HPV vaccination status, Pap test results, and colposcopy results. From records
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of HIV-infected women, we abstracted their CD4+ cell count and viral load data. Using
cervical cytology (Papanicolaou [Pap] test), we used the 2001 Bethesda classification:
atypical squamous cell of undetermined significance (ASCUS), low and high grade
squamous intraepithelial lesions (LGSIL/HGSIL), and atypical glandular cells. We defined
“abnormal cytology” in women only when they had either LGSIL or HGSIL. The screening
Pap test used was a liquid based SurePath™ test (an image guided system) performed at Lab
Corp (Birmingham, AL).

To detect hrHPV, we used Hybrid Capture® 2 High-Risk HPV DNA Test™ (Digene
Corporation, Gaithersburg, MD, USA) technology that detects 13 high-risk HPV

types using full genome probes. Any identified oncogenic serotype was considered
hrHP\/.16.18,31,33,35,39,45,51,52,56,58,59,68

RESULTS

HIV-infected women: Forty-six women were non-Hispanic African American, four were
non-Hispanic white, and none was Hispanic. HIV-infected women (mean age 47 years) were
older than HIV-uninfected women (mean age 32 years, p<0.0001). HIV-infected women
were more likely to have hrHPV (p=<0.0001) and abnormal cytology (LGSIL/HGSIL)
(p=0.006) than HIV-uninfected women (see Table 1). All eight HIV-infected women with
LGSIL/HGSIL (100%) had hrHPV, while 11 of 42 HIV-infected women without LGSIL/
HGSIL (26%) were hrHPV positive (p=<0.0001, 2-tailed Fisher’s exact test). CD4+ cell
counts were lower in women with abnormal cytology and hrHPV than those without one or
both of these parameters, but this was not statistically significant with our sample sizes (see
Table 2). All women were receiving combination antiretroviral therapy (ART), but we did
not have data as to their adherence.

HIV-uninfected women: Hispanic women (n=27) were younger (mean age 28 years) than
the non-Hispanic African Americans (n=200; mean age 32 years; p=0.04) and non-Hispanic
whites (n=45; mean age 37 years; p=0.0002). Non-Hispanic African American women were
also younger than non-Hispanic white women (p=0.004) (see Table 3). (Race/ethnicity was
either “other” or was unknown in 32 women.) Among these HIV-uninfected women, 8 of 39
(21%) women with hrHPV had abnormal cytology (LGSIL/HGSIL) compared with 6 of 265
(2.3%) women who were hrHPV negative (p=<0.0001) (see Table 4).

Only 125 women were considered likely to have been offered routine HPV vaccination
during their adolescence, based on their being ages <29 years at the time of data collection,
i.e., they had to be <18 years of age since year 2002 when HPV vaccination was
recommended for routine use in the US. We termed these women “vaccine-eligible.” Among
these vaccine-eligible young women, only one of 16 (6%) Hispanic women had received

at least one dose of HPV vaccine compared to 17 of 86 (20%) of non-Hispanic African
American and 2 of 12 (17%) non-Hispanic white women; the other 11 vaccine-eligible
women belonged to the “other” or “unknown” group, of whom only 1 of 11 (9%) had
received the vaccine (see Table 3).
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None of the 21 vaccine recipients had evidence of an abnormal cytology (LGSIL/HGSIL)
compared to 9% (9/104) of vaccine non-recipients in the same age group (p=0.4, Fisher’s
exact test). When adding ASCUS to SIL, none of the vaccine recipients (0 of 21) had any
cytological abnormalities (LGSIL, HGSIL, or ASCUS) compared to 17% (18 of 104) of
those not vaccinated (p=0.04). Risk for having developed precancerous lesions when hrHPV
infected, in our study was found to be higher (11-fold) in HI\-uninfected women compared
to HIV infected women (5-fold) (see Table 4).

DISCUSSION

We found that both HIV-infected and uninfected women in a public hospital in Nashville,
TN had high prevalence of hrHPV associated precancerous cervical lesions. HPV is

one of the best recognized oncogenic viruses. It has been suggested by Mesri et al20

that oncoviruses are necessary but not sufficient to cause cancer development; host and
environmental cofactors also contribute to the pathogenesis of the disease. Oncoviruses have
been suggested to rely on persistence to disseminate and then deploy powerful immune
evasion programs to establish long-term infection. Some viruses have evolved anti-apoptotic
and proliferative genetic features that can induce cancer hall-marks in the infected cell 2
The authors have further postulated that when these oncoviruses overcome the ability of

the host to maintain homeostasis, they trigger cellular changes ultimately leading to cancer.
The “high-risk” alpha HPVs that specifically infect mucosal epithelial cells are responsible
for nearly all cases of cervical carcinoma. HPVs have been reported to retain differentiated
epithelial cells into a DNA-synthesis competent state, a strategy required to trigger cancer
development.22

HIV-infected women have impaired cell mediated immunity. Therefore, it is not surprising
that HIV-infected women in our study, as in many others dating back to the 1980s, had

a higher prevalence of hrHPV infection.2>17 It is well documented that hrHPVs can
establish long-term persistent infection of epithelial cells, avoiding immune destruction.
HrHPV E6 and E7 genes encode potent oncoproteins which hinder innate immunity

by inhibiting interferon signaling.23 Although, HIV-infected women in our study, who
developed abnormal cervical cytology (LGSIL or HGSIL) associated with hrHPV did not
show significantly lower CD4+ cell counts than those with normal cytology, a larger sample
size may show such a difference. Nevertheless, it is important to maintain integrity of the
immune system in HIV-infected women through ART-mediated immune reconstitution.2425
In addition, HPV vaccination may be considered for all HIV-infected women, regardless of
their age.

HPV vaccine rates were low. No HIV-uninfected women who had received at least a

single dose of the HPV vaccine had any precancerous lesions. Although with our small
sample size, this marked difference was not statistically significant, it would have been
significant if the proportions had remained the same but the sample size were doubled. Of
course, we already know that HPV vaccine indeed prevents the development of precancerous
cervical lesions. Among the unvaccinated women, Hispanics were least likely to have been
vaccinated. Therefore, routine HPV vaccination should be reinforced in minority and public
sector clinic populations, especially in Hispanic adolescents.
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Although Hispanic and African American women had a higher prevalence of abnormal
cytology or hrHPV than did white women, the former had received a Pap test at a
significantly younger age than the white women. We do not know whether this suggests
poor follow up care in the minority women or whether white women using this public
hospital are simply not getting tested at rates comparable to white women in higher income
Venues.

One of the limitations of our study is that a cross-sectional clinical survey cannot determine
if the higher prevalence of abnormal cytology in the HIV-infected group is due to persistence
of hrHPV, recurrence, or new infection. Indeed, our study has demonstrated that the risk

of harboring hrHPV in HIV-infected or uninfected women is associated with significantly
higher risk for developing precancerous lesions (LGSIL or HGSIL), 11-fold higher in HIV-
uninfected women and five-fold higher in HIV-infected women (see Table 4). Our sample
sizes are too small to make definitive statements about CD4+ cells and risk, or the impact of
HPV vaccine, though our trends are what might be expected.

Data regarding impact of persistence of serotype specific hrHPV infection on subsequent
development of precancerous lesions in HIV-infected or uninfected women stratified by
race and ethnicity in the U.S. are scarce. Hence, prospective studies could assess the real-
world impact of serotype-specific HPV persistence and HPV vaccine benefits in disease
progression and cervical neoplasia development in minority women in the South.

REFERENCES

1. Parkin DM (2006). The global health burden of infection-associated cancers in the year 2002. Int J
Cancer, 118, 3030-3044. [PubMed: 16404738]

2. Garland SM, Cuzick J, Domingo EJ, et al. (2008). Recommendations for cervical cancer prevention
in Asia Pacific. Vaccine, 26(12), M89-M98. [PubMed: 18945418]

3. Parkin DM, Almonte M, Bruni L, et al. (2008). Burden and trends of type-specific human
papillomavirus infections and related diseases in the Latin America and Caribbean region. Vaccine,
26(11), L1-L15. [PubMed: 18945399]

4. Saraiya M, Ahmed F, White M, et al. (2008). Toward using National Cancer Surveillance data for
preventing and controlling cervical and other human papillomavirus-associated cancers in the US.
Cancer, 113(10), 2837-2840. [PubMed: 18980202]

5. Schiffman M, & Castle PE (2003). Human papillomavirus: epidemiology and public health. Arch
Pathol Lab Med, 127, 930-934. [PubMed: 12873163]

6. Mufioz N, Bosch FX, de Sanjosé S, et al. (2003). Cervical cancer and HPV. N Engl J Med, 348(6),
518-527. [PubMed: 12571259]

7. Clifford GM, Smith JS, Aguado T, et al. (2003). Comparison of HPV type distribution in high-grade
cervical lesions and cervical cancer: a meta-analysis. Br J Cancer, 89(1), 101-105. [PubMed:
12838308]

8. Saraiya M, Ahmed F, Krishnan S, et al. (2007). Cervical cancer incidence in a prevaccine era in the
United States, 1998-2002. Obstet Gynecol, 109(2), 360-370. [PubMed: 17267837]

9. McCarthy AM, Dumanovsky T, Visvanathan K, et al. (2010). Racial/ethnic and socioeconomic
disparities in mortality among women diagnosed with cervical cancer in New York city, 1995-2006.
Cancer Cause Control, 21(10), 1645-1655.

10. Abraham AG, Strickler HD, Jing Y, et al. (2013). Invasive cervical cancer risk among HIV-infected

women: A North American multi-cohort collaborative prospective study. J Acquir Immune Defic
Syndr, 62(4), 405-413. [PubMed: 23254153]

J Natl Med Assoc. Author manuscript; available in PMC 2024 January 05.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Choudhury et al.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Page 6

ter Meulen J, Eberhardt HC, Luande J, et al. (1992). Human papillomavirus (HPV) infection, HIV
infection and cervical cancer in Tanzania, East Africa. Int J Cancer, 51(4), 515-521. [PubMed:
1318265]

Schiffman M, Cas Strickler HD, Martinson J, et al. (2014). The relation of plasmacytoid

dendritic cells (pDCs) and regulatory T-cells (Tregs) with HPV persistence in HIV-infected and
HIV-uninfected women. Viral Immunol, 1, 20-25.

D’Souza G, Burk RD, Zhong Y, et al. (2012). Cervicovaginal human papillomavirus (HPV)-
infection before and after hysterectomy: evidence of different tissue tropism for oncogenic and
nononcogenic HPV types in a cohort of HIV-positive and HIV-negative women. Int J Cancer,
131(6), 1472-1478. [PubMed: 22120980]

Coelho Lima BM, Golub JE, Tonani Mattos A, et al. (2009). Human papillomavirus in women
with and without HIV-1 infection attending an STI clinic in Vitoria, Brazil. J Int Assoc Physicians
AIDS Care (Chic), 8(5), 286-290. [PubMed: 19721099]

Feingold AR, Vermund SH, Burk RD, et al. (1990). Cervical cytologic abnormalities and
papillomavirus in women infected with human immunodeficiency virus. J Acquir Immune Defic
Syndr, 3(9), 896-903. [PubMed: 2166784]

Vermund SH, Kelley KF, Klein RS, et al. (1991). High risk of human papillomavirus

infection and cervical squamous intraepithelial lesions among women with symptomatic human
immunodeficiency virus infection. Am J Obstet Gynecol, 165(2), 392-400. [PubMed: 1651648]
Klein RS, Ho GYF, Vermund SH, et al. (1994). Risk factors for squamous intraepithelial lesions
on Pap smear in women at risk for human immunodeficiency virus infection. J Infect Dis, 170(6),
1404-1409. [PubMed: 7995978]

Schiffman M, Castle PE, Jeronimo J, et al. (2007). Human papillomavirus and cervical cancer.
Lancet, 370(9590), 890-907. [PubMed: 17826171]

Bosch FX, Lorincz A, Munoz N, et al. (2002). The causal relation between human papillomavirus
and cervical cancer. J Clin Pathol, 55, 244-265. [PubMed: 11919208]

Mesri EA, Feitelson M, & Munger K (2014). Human viral oncogenesis. Cell Host Microbe, 15(3),
266-282. [PubMed: 24629334]

Moore PS, & Chang Y (2010). Why do viruses cause cancer? Highlights of the first century of
human tumour virology. Nat Rev Cancer, 10, 878-889. [PubMed: 21102637]
McLaughlin-Drubin ME, Meyers J, & Munger K (2012). Cancer associated human
papillomaviruses. Current Opin Virol, 2, 459-466.

Roman A, & Munger K (2013). The papillomavirus E7 proteins. Virology, 445, 138-168.
[PubMed: 23731972]

Parham GP, Sahasrabuddhe V'V, Mwanahamuntu MH, et al. (2006). Prevalence and predictors of
squamous intraepithelial lesions of the cervix in HIV-infected women in Lusaka, Zambia. Gynecol
Oncol, 103(3), 1017-1022. [PubMed: 16875716]

Bhatta MP, Vermund SH, & Hoesley CJ (2010). Human immunodeficiency virus infection in
Alabama women: sociodemo-graphic, behavioral, and reproductive health characteristics and
factors associated with lack of human immunodeficiency virus-1 viral control. Am J Med Sci,
339(2), 133-140. [PubMed: 20087169]

J Natl Med Assoc. Author manuscript; available in PMC 2024 January 05.



Page 7

Choudhury et al.

159} 108X3 $,J2Us1d Paltel-omL,

15931 pajlel-omL
*

#€000 (e1) voe/Le (0g) 05/5T (%) eise1dSAQ/SNISY/TISDH/TISDT Ym uorlodold

#9000 (9) v0eT (97) 05/8 (%) USOH/MISDT Yum uoodold

#10000> (€1) voe/6E (8€) 0g/6T (%) AdH-1y yum uoriodold

«10000> (tt9Hee a9 (as F) uesn ‘sieak ui aby
d (voe = u) parejuIun AIH - (0 = U) pa3odju| AIH

GT0Z—2T0Z ‘99ssauual ‘a||IAyseN ul [eudsoy a1jgnd © ul UsWOoM PaldajuIun-AlH pue pa1dajul-AlH ul uonaajul (AdH-1y) snainewojjided uewny 3su-ybiH

Author Manuscript

‘TalqeL

Author Manuscript

Author Manuscript Author Manuscript

J Natl Med Assoc. Author manuscript; available in PMC 2024 January 05.



Page 8

Choudhury et al.

Author Manuscript

159} 108X3 $,J2Us1d Palfel-omL,

15931 pajlel-omL
*

#1000'0> (0 €0 (91) 61/8 (%) T1SOH/ISDT Uonodold

90 (85,6897 ¥) 850,55 (22'90Lv F) 6.°660T  (AS F) Ueal Tuy/saidod peoj [edip

xCC0 (voe 7) 289 (0eg ¥) 61 (@s ) ueaN V7/s1189 +vAd

d (T =u) AdHIYyON (6T =U) AddH1Y

UBWIOAA Pa193JuI-AIH 0§ Ul snels AdHJY Aq sia1awered 216010149 pue d16ojolia ‘o16ojounwiw|

‘¢ slqeL

Author Manuscript Author Manuscript Author Manuscript

J Natl Med Assoc. Author manuscript; available in PMC 2024 January 05.



Page 9

‘(¥0T/6) S1ua1d1da-UoU BUIDJeA [[e Ul 1S YM (TZ/0) paulqwod sdnoib a1uyia/sadel |[e Jo swuaidioal-aulddeA ul S Jo uonodoid Burredwod 1sa) 19€X3 S,J8ysiH pajiel-omi Aq mm.oug%

UBIPU| UBDLIBWIY PUR ‘UIBISET-3|PPIAl ‘UBISY S8pnjoul
«

T/0 0/0 20 LT/0 T/0 (%) swua1d109y 8u102eA Buowe ISOH/TISDT

(%vT) LT (%0) £/0 (90T) 0T/T (%6) 69/9 (%) sT/T (%) s1us1d108y-UON 8UID0EA Buowe JISOH/TISOT

#(G2T = u) aumdeA AdH Jo 11881 J03|qIBIP UBLIOAM

(88) 8/L (oo1) €/€ (e8) zT/0T (08) 98/69 (v6) 91/5T (9%) aurogen ayy BuiAtadal Jou uorodoud ay) ‘(GgT=u) aUIIeA AdH 10} 3|qIB1|e uaLom Buowy
(52) oe/s unee (£0) avre (z1) 002IvE (T1) Le2se (%) AdH-1U ynm pajaut uotuodold
(0°5) 0zt (0) zt/0 (o) st (5'5) 00z/TT (Le) Lerm (%) 1SOH 40 7197 uonodo.d
(eT# ze w19 L€ (901+) L€ (80T ¥ 2 (e8¥) 8¢ (as ¥) uea\ s1eak ul aby
(0z=u)umouun (T =Uu) BUYIO, (SF=u)auum (00 =u)>elg (/g = u)dluedsiH (#0€ = U) UaWwom paeuUIUN-ATH [IV

Choudhury et al.

ApMs 8y Ul USWOM PalaajuIuN-AlH 70E 8yl Jo AIoIuy1a pue agel Aq e1ep AdH pue [ealAIa)
‘€ 9lqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

J Natl Med Assoc. Author manuscript; available in PMC 2024 January 05.



Page 10

Choudhury et al.

159] asenbs 1y
u #

dnoJb pajosuI-AIH 104 S]139 JUNOI 043Z YIIM 3]qIssod 10U S|aAS] 80UBPIIUOD J0BXT
¥

#1000°0> #1000°0 anjeA d
TTr-1T°8) * (12 %s6)

481 L 6CS oney sppo

89z 6 1€ 67 [el0L
6G¢ TE TE T £A60]01AD [ewWION YlM |013U0D
9 8 0 8 TUSOH/ISOT Yim sssed

AdHIYON AdHIY AdHIUON  AdHIY

(P0g = u) perdyuIUN AIH  (0G = ) peIdJU| AIH

(AdH

-1y) uonosjui snuiAewojjided uewny s1-ybiy INOYIIM pue YIIM USWOM Paldajulun-AlH #0E pue paidajul-AlH 05 Buliedwod A60j01A2 [ewouqe JO XSiy

‘v alqeL

Author Manuscript Author Manuscript Author Manuscript

Author Manuscript

J Natl Med Assoc. Author manuscript; available in PMC 2024 January 05.



	Abstract
	INTRODUCTION
	METHODS
	RESULTS
	DISCUSSION
	References
	Table 1.
	Table 2.
	Table 3.
	Table 4.

