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CERVICAL DISEASE

Findings from 2 studies answer key questions regarding
cervical cancer screening. Plus, an explosion of new
molecular technology applications has and continues to
rapidly expand options for treatment and prevention of

cervical cancer.
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Vaccination against human papillomavi-
rus (HPV) infection and periodic cervi-
cal screening have significantly decreased
the incidence of invasive cervical cancer.
But cancers still exist despite the availabil-
ity of these useful clinical tools, especially
in women of reproductive age in develop-
ing regions of the world. In the 2016 update
on cervical disease, I reviewed studies on
2 promising and novel immunotherapies
for cervical cancer: HPV therapeutic vac-
cine and adoptive T-cell therapy. This year
the focus is on remarkable advances in the
field of genomics and related studies that
are rapidly expanding our understanding
of the molecular characteristics of cervical

cancer. Rewards of this research already
being explored include novel immunothera-
peutic agents as well as the repurposed use of
existing drugs.

But first, with regard to cervical screen-
ing and follow-up, 2 recent large studies have
yielded findings that have important implica-
tions for patient management. One pertains
to the monitoring of women who have persis-
tentinfection with high-risk HPV but cytology
results that are negative. Its conclusion was
unequivocal and very useful in the manage-
ment of our patients. The other study tracked
HPV screening performed every 3 years and
reported on the diagnostic efficiency of this
shorter interval screening strategy.

Persistent HPV infection has
a higher risk than most clinicians

might think

Elfgren K, Elfstrom KM, Naucler B, Arnheim-
Dahlstrom L, Dillner J. Management of women

with human papillomavirus persistence: long-term
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Jfollow-up of a randomized clinical trial. Am ] Obstet
Gynecol. 2017;216(3):264.el-e7.
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It is well known that most cases of cervical
cancer arise from persistent HPV infec-
tion, with the highest percentage of cancers
caused by high-risk types 16 or 18. What has
been uncertain, however, is the actual degree
of risk that persistent infection confers over
time for the development of cervical intraep-
ithelial neoplasia (CIN) or worse when a
woman'’s repeated cytology reports are nega-
tive. In an analysis of a long-term double-
blind, randomized, controlled screening
study, Elfgren and colleagues showed that
allwomen whose HPV infection persisted up
to 7 years developed CIN grade 2 (CIN2+),
while those whose infection cleared in that
period, or changed genotype, had no precan-
cerous lesions out to 13 years of follow-up.

Details of the study
Between 1997 and 2000, 12,527 Swedish
women between the ages of 32 and 38 years

who were undergoing organized cervical
cancer screening agreed to participate in a
1:1-randomized prospective trial to deter-
mine the benefit of screening with HPV and
cytology (intervention group) compared with
cytology screening alone (control group).
However, brush sampling for HPV was per-
formed even on women in the control group,
with the samples frozen for later testing. All
participants were identified in the Swedish
National Cervical Screening Registry.
Women in the intervention group who
initially tested positive for HPV but whose
cytology test results were negative (n = 341)
were invited to return a year later for repeat
HPV testing; 270 women returned and
119 had type-specific HPV persistence. Of
those with persistent infection, 100 agreed
to undergo colposcopy; 111 women from
the control group were randomly selected
to undergo sham HPV testing and colpos-
copy, and 95 attended. Women with evident

ricure 1 Implications of HPV infection persistence or
clearance for CIN development
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HPY type switch during fallow-up

= HPY négative aller persistence

All 40 women whose type-specific HPV infection persisted continuously for 7 years (solid line) developed
CIN2+. None of the 35 women whose HPV infection cleared or changed genotype developed CIN (dotted
line overlapping dash-dot line). Twenty-seven women had unknown HPV persistence status (dashed line).

Abbreviation: CIN, cervical intraepithelial neoplasia; HPV, human papillomavirus.
Source: Am J Obstet Gynecol. 2017;216:264.e1-e7. Used with permission.
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cytologic abnormalities received treatment per
protocol. Those with negative cytology results
were offered annual HPV testing thereafter,
and each follow-up with documented type-
specific HPV persistence led to repeat colpos-
copy. A comparable number of women from
the control group had repeat colposcopies.

Although some women were lost to
clinical follow-up throughout the trial, all
195 who attended the first colposcopy were
followed for at least 5 years in the Swedish
registry, and 191 were followed in the regis-
try for 13 years. Of 102 women with known
HPV persistence at baseline (100 in the
treatment group; 2 in the randomly selected
control group), 31 became HPV negative, 4
evidenced a switch in HPV type but cleared
the initial infection, 27 had unknown persis-
tence status due to missed HPV tests, and 40
had continuously type-specific persistence.
Of note, persistent HPV16 infection seemed
to impart a higher risk of CIN development
than did persistent HPV18 infection.

All 40 participants with clinically veri-
fied continuously persistent HPV infection
developed CIN2+ within 7 years of baseline

WHAT THIS EVIDENCE
MEANS FOR PRACTICE

A

Cytology is a valuable tool, but it tells us
only what is happening today. HPV testing
is the crystal ball that tells us a patient’s
risk of having a precancerous CIN or cancer
in the future. In this well-done randomized
prospective trial by Elfgren and colleagues,
100% of women whose persistent HPV
infection continued up to 7 years developed
CIN2+ or worse. The unmistakable implica-
tion of this finding is the need for active
follow-up for women with persistent HPV
infection. Equally important is the finding
that no women who cleared their initial
infection developed CIN2+, a very reassur-
ing outcome, and one we can share with
patients whose HPV clears.

documentation of persistence (FIGURE 1).
Among the 27 women with unknown persis-
tence status, risk of CIN2+ occurrence within
7 years was 50%. None of the 35 women who
cleared their infection or switched HPV type
developed CIN2+.

HPV-cytology cotesting every
3 years lowers population rates
of cervical precancer and cancer

Silver M1, Schiffiman M, Fetterman B, et al. The popula-
tion impact of human papillomavirus/cytology cervi-
cal cotesting at 3-year intervals: reduced cervical cancer
risk and decreased yield of precancer per screen. Can-
cer. 2016;122(23):3682-3686.

Current guidelines on screening for cervi-
cal cancer in women 30 to 65 years of age
advise the preferred strategy of using cytology
alone every 3 years or combining HPV testing
and cytology every 5 years.! These guidelines,
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based on data available at the time they were
written, were meant to offer a reasonable bal-
ance between timely detection of abnormali-
ties and avoidance of potential harms from
screening too frequently. However, many
patients are reluctant to postpone repeat
testing to the extent recommended. Several
authorities have in fact asked that screen-
ing intervals be revisited, perhaps allowing
for a range of strategies, contending that the
level of protection once provided by annual
screening should be the benchmark by which
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TABLE Rates of cervical biopsy and precancerous lesion

‘ Open cohort’

detection*
g Closed cohort*

Years Rate of biopsy Rate of precancer$ Rate of biopsy Rate of precancer’
2004-2006 1373.5 82.0 1535.5 80.5
2007-2009 2230.8 140.6 2347.5 118.6
2010-2012 2738.4 126.0 2793.9 84.9

*Rates are per 100,000 women screened.

TAIl women >30 years enrolled with Kaiser Permanente Northern California between 2003 and 2012.

$Only those women >30 years old enrolled in 2003-2004 and followed longitudinally until 2012.

§CIN3+ or adenocarcinoma in situ.

Source: Cancer. 2016:122(23):3682-3686.
! ___________________________________'____________________________________'__________________________'_____________|
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rates of cervical
precancer and
cancer
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evolving strategies are judged.? Today, they
point out, the risk of cancer doubles in the
3 years following an initial negative cytology
result, and it also increases by lengthening
the cotesting interval from 3 to 5 years. They
additionally question the validity of using
frequency of colposcopies as a surrogate to
measure harms of screening, and suggest
that many women would willingly accept the
procedure’s minimal discomfort and incon-
venience to gain peace of mind.

The study by Silver and colleagues gives
credence to considering a shorter cotest-
ing interval. Since 2003, Kaiser Permanente
Northern California (KPNC) has imple-
mented 3-year cotesting. To determine
actual clinical outcomes of cotesting at this
interval, KPNC analyzed data on more than
1 million women in its care between 2003
and 2012. Although investigators expected
that they might see decreasing efficiency in
cotesting over time, they instead found an
increased detection rate of precancerous
lesions per woman screened in the larger of
2 study cohorts.

Details of the study

Included were all women 30 years of age or
older enrolled in this study at KPNC between
2003 and 2012 who underwent HPV-
cytology cotesting every 3 years. The popu-
lation in its entirety (1,065,273 women) was
deemed the “open cohort” and represented
KPNC'’s total annual experience. A subset
of this population, the “closed cohort,” was
designed to gauge the effect of repeated
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screening on a fixed population and com-
prised only those women enrolled and ini-
tially screened between 2003 and 2004 and
then followed longitudinally until 2012.

For each cohort, investigators calculated
the ratios of precancer and cancer diagnoses
to the total number of cotests performed on
the cohort’s population. The 3-year testing
periods were 2004-2006, 2007-2009, and
2010-2012. Also calculated in these periods
were the ratios of colposcopic biopsies to
cotests and the rates of precancer diagnoses
(TABLE).

In the open cohort, the biopsy rate
nearly doubled over the course of the study.
Precancer diagnoses per number of cotests
rose by 71.5% between the first and second
testing periods (P = .001) and then eased off
by 10% in the third period (P<.001). These
corresponding increases throughout the
study yielded a stable number of biopsies (16
to 22) needed to detect precancer.

In the closed long-term cohort, the
biopsy rate rose, but not as much as in the

A

WHAT THIS EVIDENCE
MEANS FOR PRACTICE

Patients are dissatisfied with the 5-year
screening interval for cotesting, and many
of them wish to return to shorter interval
testing. What this large-scale study shows is
that 3-year cotesting safely lowers popula-
tion rates of cervical precancer and cancer
and does so at an interval that should help
ease patients’ minds.
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open cohort. Precancer diagnoses per num-
ber of cotests rose by 47% between the first
and second periods (P<.001), but in the third
period fell back by 28% (P<.001) to a level just
above the first period results. The number

Molecular profiling of cervical
cancer is revolutionizing treatment

The Cancer Genome Atlas Research Network. Integrated
genomic and molecular characterization of cervical
cancer. Nature. 2017;543(7645):378-384.

ffective treatments for cervical cancer

could be close at hand, thanks to a recent
explosion of knowledge at the molecular
level about how specific cancers arise and
what drives them other than HPV. The Can-
cer Genome Atlas Research Network (TCGA)
recently published the results of its genomic
and proteomic analyses, which yielded dis-
tinct profiles for 178 cervical cancers with
important patterns common to other can-
cers, such as uterine and breast cancer. These
recently published findings on cervical can-
cer highlight areas of gene and protein dys-
function it shares with these other cancers,
which could open the doors for new targets
for treatments already developed or in the
pipeline.

How molecular profiling is
paying off for cervical cancer
Cancers develop in any given tissue through
the altered function of different genes and
signaling pathways in the tissue’s cells. The
latest extensive investigation conducted by
the TCGA network has identified significant
mutations in 5 genes previously unrecog-
nized in association with cervical cancer,
bringing the total now to 14.

Several highlights are featured in the
TCGA's recently published work. One
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of biopsies needed to detect a precancerous
lesion in the closed cohort rose from 19 to 33
over the course of the study, suggesting there
may have been some loss of screening effi-
ciency in the fixed group.

discovery is the amplification of genes CD274
and PDCDILG2, which are involved with
the expression of 2 cytolytic effector genes
and are therefore likely targets for immu-
notherapeutic strategies. Another line of
exploration, whole-genome sequencing, has
detected an aberration in some cervical can-
cer tissue with the potential for immediate

CONTINUED ON PAGE 36

ricure 2 The Cancer Genome Atlas
Research Network

Tumor characteristics:
DNA mutation
Copy-number variation
DNA methylation
MicroRNA expression
mRNA expression

Protein activity

The Cancer Genome Atlas Research Network (TCGA) is integrating data
obtained from molecular-level tumor tissue analyses, such as DNA mutation
and methylation, messenger- and micro-RNA expression, gene copy number
variations, and reverse phase protein arrays to generate molecular profiles

of clinical tumors and their subtypes. These profiles combined with clinical
data are leading to novel molecular therapeutic strategies and prognostic
indicators that increase the precision and effectiveness of cancer treatment.
Using this multiplatform analytic approach, the TCGA has identified and
profiled more than 200 types of cervical cancer.

Source: Liu Z, Zhang S. Toward a systematic understanding of cancers: a survey of the pan-cancer
study. Front Genet. 2014;5:194.
|
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WHAT THIS EVIDENCE MEANS FOR PRACTICE

A

It is this kind of detailed molecular knowledge—which is far more
clinically meaningful than information provided by standard
histology —that will 1) define cancer typing at a more precise level,
2) guide the development of targeted individualized treatments, and
3) give new hope to patients with aggressive cancers. While much of
the malignant transformation is HPV driven, other genetic patterns
can be targeted. Therapeutic investigation is now moving forward,
focusing on the recently revealed similarities between cancers in dif-
ferent parts of the body. The National Cancer Institute, in conjunction
with clinical partners across the country, is enrolling patients with dif-
ferent tumor types in its NCI-MATCH (Molecular Analysis for Therapy
Choice) trial. In brief, patients who have a tumor (regardless of origin
or tissue type) containing specific molecular abnormalities already
recognized in another cancer and targeted by an existing drug will
receive that treatment to determine if it will prove effective.

For more information, visit the NCI-MATCH website: https://www
.cancer.gov/about-cancer/treatment/clinical-trials/nci-supported
/nci-match.
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