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Clear Cell Adenocarcinomas in People Exposed to DES
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Objectives: The cohort of diethylstilbestrol (DES)-exposed people is ag-
ing, and a substantial fraction have already passed the age of 65, when un-
exposed average-risk people may exit cervical cancer screening provided
they have had adequate prior screening. Current guidelines exclude indi-
viduals with a history of in utero exposure to DES. This clinical consensus
includes a systematic review of relevant studies and provides updated guid-
ance for surveillance of the aging DES-exposed cohort.
Methods: A literature search was performed to find all relevant DES and
clear cell adenocarcinoma (CCA) papers that addressed key clinical ques-
tions. Study quality was assessed and recommendations were rated on
strength (A–E) and quality of evidence (I–III) using the system described
for previous American Society of Colposcopy and Cervical Pathology
consensus guidelines.
Results: DES-exposed patients were 40 times more likely (standardized
incidence ratio = 40.9; 95% CI, 13.1–126.2) to develop cervical and vaginal
CCAs compared with unexposed individuals, with most cases diagnosed in in-
dividuals between the ages of 15 and 31. DES exposure in utero significantly
increases the risk of CCA compared with nonexposed people, but the absolute
risk of CCA is low. While CCA does seem to occur in older exposed patients,
caseswere rare and calculated incidence rateswere extremely low,with the larg-
est in any of the cohorts at 2.86 per million women-years.
Conclusions: TheAmerican Society of Colposcopy and Cervical Pathol-
ogy recommends people with prenatal exposure to DES receive annual
screening for CCA with cytology until the age of 65 and discontinue
screening beyond the age of 65 provided they otherwise meet criteria for
cessation of screening.
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D iethylstilbestrol (DES) is an orally active nonsteroidal estro-
gen administered for a wide range of obstetric and gyneco-

logical conditions in the United States from 1938 to 1971. When
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used to manage adverse obstetric outcomes such as preterm deliv-
ery and threatened abortion, the drug was administered during the
first trimester and often continued throughout pregnancy.1 In
1971, DES exposure was linked to the development of clear cell
adenocarcinomas (CCAs) of the cervix and vagina in patients
who had been antenatally exposed. At this time the Food andDrug
Administration issued a bulletin advising that the use of DES in
pregnant women be discontinued.2 An estimated 5–10 million
people were exposed to DES during their pregnancy or in utero
during this timeframe.3 The term “DES daughters” was coined
for individuals with a cervix who had been exposed to DES
in utero.

Some of these patients who had been exposed in utero pre-
sented in their midteens and 20s with prolonged vaginal bleeding
and were found to have CCA tumors of the cervix or vagina.4

While most cases of cervical and vaginal CCA in DES-exposed
people occur at an early age, older individuals seem to remain at
elevated risk for development of cancer.5,6 DES exposure has also
been linked to other cancers, cervical dysplasia, and reproductive
tract abnormalities.7–10 During organogenesis, DES crosses the
placenta and has been proposed to cause both embryologic disrup-
tion of normal genitourinary development and genomic instability
leading to induced carcinogenesis.11,12

The cohort of DES-exposed people is aging, and a substan-
tial fraction have already passed the age of 65, when unexposed
average-risk people may exit cervical cancer screening provided
they have had adequate prior screening. Current cervical cancer
screening guidelines by the United States Preventive Services
Task force, endorsed by the American College of Obstetricians
and Gynecologists (ACOG), the American Society of Colposcopy
andCervical Pathology (ASCCP), and the Society of Gynecologic
Oncology, recommend against screening for cervical cancer in
people older than 65 years who have had adequate prior screening
and are not otherwise at high risk for cervical cancer. These guide-
lines specifically exclude individuals with a history of in utero expo-
sure to DES.13–15 Screening recommendations for individuals ex-
posed in utero to DES were included in an ACOG Practice Bulletin
that was withdrawn when ACOG endorsed the most recent United
States Preventive Services Task force screening guidelines.16

This ASCCP clinical consensus includes a systematic review
of relevant studies and provides updated guidance for surveillance
of the aging DES-exposed cohort.
METHODS
The search was organized around the following key

clinical questions:

• What is the frequency of clear cell carcinoma in DES-exposed
individuals compared to an age-based unexposed cohort?

• What is the frequency of CCA in DES-exposed individuals over
the age of 65?

• What is the evidence for the effectiveness of screening for CCA
or squamous cell cervical cancer precursors for people below
the age of 65?
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TABLE 1. Rating the Recommendations

Strength of recommendation
A. Good evidence for efficacy and substantial clinical benefit support

recommendation for use.
B. Moderate evidence for efficacy or only limited clinical benefit

supports recommendation for use.
C. Evidence for efficacy is insufficient to support a recommendation

for or against use, but recommendations may be made on other
grounds.

D. Moderate evidence for lack of efficacy or for adverse outcome
supports a recommendation against use.

E. Good evidence for lack of efficacy or for adverse outcome supports
a recommendation against use.

Quality of evidence
I. Evidence from at least one randomized, controlled trial.
II. Evidence from at least one clinical trial without randomization,

from cohort or case-controlled analytic studies (preferably from
more than one center), or from multiple time-series studies, or
dramatic results from uncontrolled experiments.

III. Evidence from opinions of respected authorities based on clinical
experience, descriptive studies, or reports of expert committees.

Terminology used for recommendations
Recommended. Good data to support use when only one option is
available

Preferred. Option is the best (or one of the best) when there are
multiple options

Acceptable. One of multiple options when there is either data
indicating that another approach is superior or when there are no
data to favor any single option

Not recommended. Weak evidence against use and marginal risk for
adverse consequences

Unacceptable. Good evidence against use
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• What is the evidence for the effectiveness of screening for CCA
in DES-exposed individuals over the age of 65?

• What are the harms of screening in DES-exposed individuals
over the age of 65?

• What is the evidence for screening in DES-exposed individuals
who have undergone hysterectomy with removal of the cervix?

Given the anticipated paucity of studies, a single literature
search (Appendix 1, http://links.lww.com/LGT/A368) was per-
formed to find all relevant DES and CCA papers. Only published
manuscripts in English were included. Animal studies were ex-
cluded. Eight hundred thirty-six articles were identified. Pub-
lished studies pertaining to key clinical questions were included
if they met the following inclusion criteria:

1. Study design: randomized clinical trials, prospective or retro-
spective cohort studies, and case–control studies were priori-
tized. If thesewere not available, case reports, descriptive studies,
and case series were considered. Professional society guidance
documents were also included in this search.

2. Participants: individuals exposed to DES in utero between the
years of 1938–1971 and contemporaneous controls who were
not exposed to DES and received cervical cancer screening that
was per the usual standard of care for the time.

We excluded survey studies, unpublished meeting abstracts, edi-
torials, and personal correspondence. In instances where serially pub-
lished manuscripts existed, the most recent publication was used to an-
swer the key clinical questions. Each study identified in the literature
search was screened by 2 reviewers in 2 stages, with abstract review
followed by full-text review of selected articles. Each study was re-
viewed for inclusion and exclusion criteria, study type, and quality.
Study quality was assessed employing quality of evidence levels (I–
III) used for previous ASCCP consensus guidelines (see Table 1).17

The references of each included paper were also reviewed to identify
other relevant studies not identified in the primary search. Discordance
was resolved by discussion, and if a resolution could not be reached, a
third reviewer made the determination. Each co-author was assigned 2
of the 6 clinical questions from the list noted under “study selection”
and reviewed the manuscripts that met the inclusion criteria.

For each clinical question, the quality of evidence was deter-
mined by examining all included studies pertaining to that clinical
question. In the absence of adequate-quality studies, lower-quality
studies were included if deemed helpful, acknowledging these
would contribute limited evidence and therefore some recommen-
dations would be largely based on expert consensus.

The groupmet at the start of the project and upon completion
of the literature review to discuss the evidence summary for each
of the clinical questions. Recommendations were drafted, circu-
lated to the group, and serially revised. The recommendations
were rated on strength (A–E) and quality of evidence (I–III) using
the system described for previous ASCCP consensus guidelines
(see Table 1).17 The group reached consensus on the recommen-
dations, which were forwarded to the ASCCP board for review
and approval, which occurred on April 9, 2024.

KEY CLINICAL QUESTIONS
AND RECOMMENDATIONS

� What is the frequency of clear cell carcinoma for DES-exposed
individuals compared with an age-based unexposed cohort?

Primary clear cell adenocarcinomas of the vagina comprise
approximately 5%–10% of all histologic subtypes of vaginal
352 © 2024 The Au
cancer, with the majority found in patients exposed to DES in
utero.18 In 2020, there were an estimated 1272 cases (0.6 case
per 100,000 women) of all histologic types of vaginal cancer
diagnosed in the United States. Squamous cell carcinomas
were the most common. Higher rates occur in non-Hispanic
Black individuals (0.8 case per 100,000).19,20 Our literature
search did not find accurate estimates of CCA in unexposed
people, likely due to its rarity. Several large cohort studies
followed patients exposed to DES in utero for the development
of DES exposure–related cancers and chronic health condi-
tions. The 2 largest nationwide cohorts were established in
the 1970s and are as follows:

• The National Cancer Institute DES Combined Cohort Follow-
up Study, comprised of 5 cohorts: Diethylstilbestrol Adenosis
Project Cohort, Women's Health Study Cohort, Mayo Clinic
Cohort, Diekmann Cohort, and Horne Cohort

• The DES-net Cohort (registry of the Netherlands DES Center)

The Registry for Research on Hormonal Transplacental Car-
cinogenesis was established in 1971 and is one of the largest reg-
istries of patients with cervical, vaginal, or combined cervical and
vaginal CCA.21 These large prospective cohorts established the
link between in utero DES exposure and the development
of CCA.6,9,22,23

A combined follow-up study that included patients from the
Diethylstilbestrol Adenosis Project Cohort, Dieckmann, and
Horne cohorts assessed cancer risk of those exposed to DES in
utero. There were 3 observed cases of CCA among the 4536
DES-exposed patients as compared with no cases in the 1544
thor(s). Published by Wolters Kluwer Health, Inc. on behalf of the ASCCP.

http://links.lww.com/LGT/A368


TABLE 2. Annual Age-Specific Incidence Rates of Clear Cell
Adenocarcinoma Based on Age and Diethylstilbestrol
Exposure27

Age at
diagnosis
(years)

Comparison
cohorta (SEER-9)

DES-era
cohortb

(SEER-9)

DES-era
cohortb

(USCS)

50–54 0.63 1.15 1.25
55–59 1.28 1.48 1.23
60–64 0.86 1.50 1.56
65–69 1.86 2.86 2.62

Rates are per 1,000,000 women-years.
aComparison cohort included patients born before 1947.
bDES-era birth cohort included patients born between 1947 and 1971.

USCS indicates United States Cancer Statistics database.
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patients without a history of DES exposure. Based on case obser-
vation applied to a standardized incidence ratio (SIR), DES-exposed
patients were 40 times more likely (SIR = 40.9; 95%CI, 13.1–126.2)
to develop cervical and vaginal CCAs compared with unexposed
individuals.24 In a similar study, the DES-net cohort of 12,091 pa-
tients was evaluated for cancer risk utilizing a questionnaire to
ascertain risk factors and obtaining permission to verify DES ex-
posure. While the SIR was increased across all patients registered in
the cohort (SIR = 24.34; 95%CI, 8.89–52.74), the SIR estimates were
the highest (SIR = 109.9; 95% CI, 12.3–396.79) in the 881 patients
where DES exposure confirmation was available.6 A review of the
720 cases in the CCA registry at the University of Chicago revealed
a cumulative risk of confirmedDES-associated CCAof approximately
1 in 750. When including subjects with unclear exposure who devel-
oped CCA, the cumulative risk increased to 1 in 520, which is likely
higher than historically estimated given the limitations of patient
recall, the variety of DES preparations available, and lack of adequate
documentation.5,25 Approximately 80% of cervical and vaginal CCA
were diagnosed in DES-exposed patients between the ages of 15 and
31, with a median age of 20 years old and the highest frequency at
19 years of age, 0.13 per 1000.5 The studies generally agree that
DES exposure in utero significantly increases the risk of CCA com-
pared with nonexposed people, but that the absolute risk is low.

� What is the frequency of CCA in DES-exposed individuals
over the age of 65?

Some studies report a second peak of CCA in older patients.
In one series of DES-exposed peoplewith documentation of expo-
sure, the estimated cumulative risk of CCA by age 50 was 1.33 per
1000 (95% CI, 1.19–1.48). When all people with CCA were in-
cluded regardless of documentation of exposure, the estimated cu-
mulative risk increased to 1.93 per 1000 (95% CI, 1.75–2.10).5

Updated data from the Netherlands registry describe a bimodal
age distribution with mean ages of CCA development at 26 and
71 years old; however, incidence rates were not calculated. Data
from the Dutch cohort also describe a “second peak” that occurred
in 34 patients between the ages of 44 and 88 and was entirely com-
prised of those born before 1947, before DESwas prescribed. The
development of CCA in non-DES exposed older patients may be a
result of cumulative risk from exogenous carcinogen exposure or
genetic susceptibility.26

One of the most recent updates to the US cohort, which
utilized data from the National Program of Cancer Registries,
the Surveillance, Epidemiology and End Results (SEER), and
the United States Cancer Statistics databases, compared SIRs
among birth cohorts. Age-specific incidence rates for CCA
were generally higher for the DES-era birth cohort than for
the comparison cohort (see Table 2). An increased incidence
of CCAwas seen in the DES-era birth cohort (patients born be-
tween 1947 and 1971 when DES was prescribed in the US,
without official documentation and instead presumed expo-
sure) at ages 60–64 (1.50 per 1,000,000 women-years) and
65–69 (2.86 per 1,000,000 women-years) and generally in-
creased with age.27 A recent retrospective review of over 500
patients with confirmed DES exposure discovered 10 human
papillomavirus (HPV)-negative cervical/vaginal cancers, with
1 diagnosed in a patient older than 50 (0.2%). Of those cases,
2 were found to be CCA (patient ages of 17 and 37 years at time
of diagnosis). Notably, greater than 90% of patients in the study
were over 65 and no patients were diagnosed with a cervical/
vaginal cancer after age 65.28

While CCA does seem to occur in older exposed patients, cases
were rare and calculated incidence rates were extremely low, with the
largest in any of the cohorts at 2.86 per million women-years.
© 2024 The Author(s). Published by Wolters Kluwer Health, Inc. on behalf of t
� What is the evidence for the effectiveness of screening for
CCA or squamous cell cervical cancer precursors in DES-
exposed people below the age of 65?

The rationale for screening exposed people was the belief
that cytology and physical examination were likely to accurately
detect CCA and early detection would improve patient outcomes.
We found very little data on the accuracy of screening. Screening
for CCAwas routinely performed in younger patients by obtaining
cytology of the vagina and cervix (without a standard method of
collecting; either circumferentially sampling the cervix and vagina
or individual collections of the cervix and all 4 walls of the vagina)
with or without colposcopy from the 1970s to 1990s.29–35 De-
scriptive data from the Netherlands registry calculated the sensi-
tivity of cytology to detect CCA in antenatally DES-exposed pa-
tients. The sensitivity of cervical cytology was 89% for cervical
CCA and 64% for vaginal CCA. When vaginal cytology was per-
formed independently, the sensitivity increased to 100% for the
detection of vaginal CCA.35 While the sensitivity of cytology
seems promising, the study only evaluated known cases of
CCA. We found no studies reporting specificity or constructed
in a way that could calculate predictive values. We found no stud-
ies assessing improvement in patient outcome with screening.

� What is the evidence for the effectiveness of screening for
CCA in patients over the age of 65?

Our search found no studies that evaluated the effectiveness
of screening beyond the age of 65. The current clinical practice
of continuing to screen DES-exposed individuals beyond age 65
is based on expert opinion largely extrapolated from prior prac-
tice. We found no specific evidence to support either continued
screening or the discontinuation of screening in patients over the
age of 65.

� What is the evidence for harms of screening in patients over
the age of 65?

We found no evidence in our search addressing screening
harms in postmenopausal DES-exposed patients. Historical rec-
ommendations for DES-exposed individuals included annual
visits and more frequent examinations with colposcopy and di-
rected biopsies, which have been associated with increased dis-
tress and anxiety in nonexposed populations.36,37 We found no
data regarding specificity or predictive values of screening in
he ASCCP. 353



TABLE 4. Examination Findings7,10

• Reproductive tract abnormalities
◦ Vaginal adenosis—red, granular patches with or without
exudate (nonstaining with Lugol's)

◦ Vaginal and cervical transverse ridges—partial or complete
fibrous bands

• Clear cell adenocarcinomas
◦ Superficial lesions
◦ Varying size
◦ Papillary or nodular
◦ Typically involving upper or middle third of the vagina, but can
involve lower third of vagina (vaginal CCA)
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patients over the age of 65, making it impossible to estimate harms
of false-positive testing specific to this population. However,
when extrapolating from a non–DES-exposed average-risk popu-
lation, cervical cancer screening may have a poor positive predic-
tive value and have increased risks of harm and injury during the
workup of abnormal results.38,39

� What is the evidence for screening DES-exposed individuals who
have undergone hysterectomy with removal of the cervix?

Our search found no studies relating to screening DES-
exposed patients who have undergone hysterectomy. We found
no evidence to support screening or the discontinuation of screen-
ing in this group.

ASCCP RECOMMENDATIONS REGARDING
SCREENING FOR CERVICAL AND VAGINAL CLEAR

CELL ADENOCARCINOMAS IN PEOPLE
ANTENATALLY EXPOSED TO DES

• ASCCP recommends people with prenatal exposure to DES re-
ceive annual screening for CCAwith cytology until the age of
65 and discontinue screening beyond the age of 65 provided they
otherwise meet criteria for cessation of screening (preferred) (CIII).
Annual screening for CCAwith cytology may be continued after
age 65 following shared decisionmaking including a discussion re-
garding the absence of data for evidence of effectiveness of screen-
ing and the potential harms associated with screening postmeno-
pausal patients with cytology (acceptable) (CIII). In patients who
choose to continue screening beyond the age of 65, screening
should ceasewhen the patient's age and comorbidities preclude act-
ing on screen-detected abnormalities (CIII).

• ASCCP recommends DES-exposed people who have been di-
agnosed with HPV-related disease be managed using the 2019
ASCCP Risk-Based Management Consensus Guidelines.17

• ASCCP recommends people with prenatal exposure to DES
who have undergone hysterectomy with removal of their cervix
and who otherwise have no indications for screening discon-
tinue screening (preferred) (CIII). Annual vaginal cytology
may be continued people with prenatal exposure to DES who
have undergone hysterectomy with removal of their cervix and
who otherwise have no indications for screening after shared de-
cision making that includes discussion of the absence of sup-
portive evidence and the potential harms of continued screening
(acceptable) (CIII).

If screening is continued, it should include an annual pelvic
examination with focused attention to the cervix, upper vagina,
TABLE 3. Examination Recommendations7,10

Examination recommendations
• Annual pelvic examination
◦ Visual inspection of the upper vagina and vaginal sidewalls
◦ Bimanual examination with palpation of the upper vagina and
vaginal sidewalls

• Separate cervical and vaginal cytology of all 4 walls (can be
performed circumferentially)

If abnormal findings are noted:
• Biopsy of visible suspicious lesions
• Colposcopic evaluation to identify any additional lesions
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and vaginal sidewalls (see Table 3). Cytology should include sep-
arate collections of the cervix and the vaginal sidewalls. Biopsy is
warranted for any visible lesions (see Table 4) of the cervix or va-
gina seen during routine examination, and colposcopy should be
performed to identify any other lesions that would warrant biopsy.
COMMENT
The workgroup recognizes that the recommendation to cease

screening DES-exposed people over age 65 is a substantial change
from a long-accepted standard of care. In making this recommen-
dation, the workgroup considered several key issues. Our search
found inadequate evidence for the accuracy of cytology screening
in this population and no evidence for improved clinical outcomes
in screened patients. Our review confirmed that while still poten-
tially elevated in this age group, baseline risk of CCA is extremely
low. Screening tests in general have extremely poor predictive
values for rare diseases with low population prevalence, so the
group was concerned that screening is at best of limited value.
No studies found in our search examined harms of screening in
this population. In average-risk people, adequately screened pa-
tients cease screening beyond age 65 because the harms of screen-
ing outweigh the small benefits. The workgroup felt the harms
of screening in average-risk people are also likely present in
DES-exposed people. With the limited evidence found in the re-
view, it was difficult to conclusively balance benefits and harms,
so the workgroup felt that continued screening is acceptable after
shared decision making that includes discussion of the lack of ev-
idence for effectiveness and the potential for false-positive tests
and need for additional testing. Our updated literature search fo-
cused onCCA, but more broadly covered cervical and vaginal dis-
ease in DES-exposed patients. We found no convincing evidence
that HPV behaves differently in these patients and do not recom-
mend any additional screening for HPV-related disease beyond
standard screening recommendations. The recommendation for
DES-exposed patients who have undergone hysterectomy was ex-
trapolated from the recommendations for patients who have a cer-
vix, with risk further reduced through no longer having a cervix.
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