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Introduction According to the Clinical Laboratory Improvement Amendments 1988 regulations, 5-year
retrospective review (5YRR) of normal Papanicolaou tests in patients with a newly diagnosed high grade squa-
mous intraepithelial lesion or above (HSILþ) is mandatory. Since this mandate has been in place, a multitude
of changes have taken place in the screening and management guidelines of cervical cancer. The aim of this
study is to assess the role of this mandate in our laboratory and to investigate the lessons learned.
Material and methods The cytopathology electronic database and institutional quality assurance records at
Loyola University Medical Center were searched from January 2009 to December 2019 to identify all Papa-
nicolaou tests diagnosed as new “HSIL and above” (HSILþ). Major discrepancy (2þ) was defined as initial
negative diagnosis changed to HSILþ.
Results A total of 153,083 Papanicolaou tests were performed during this period; out of these, 1452 (0.94%)
were diagnosed as HSILþ. A total of 695 HSILþ Papanicolaou tests had a negative prior Papanicolaou and in
615 of 695 there was agreement with the initial negative diagnosis. In 61 Papanicolaou tests, the initial diagnosis
was changed from negative and they were reclassified on review as 3 HSIL, 9 ASC-H, 7 AGC, and 42 ASCUS
or LSIL. Major discrepancy rate was calculated as 3 of 695 (0.43%). None required an amended report.
Conclusions It is important to revisit the 5YRR as a method of implementing the quality indicators in gyne-
cologic cytology so that the process retains its value without overburdening cytology laboratories and personnel.
� 2021 American Society of Cytopathology. Published by Elsevier Inc. All rights reserved.
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Introduction

Legislations governing laboratories have been around for
more than 60 years and included the Health Insurance for
the Aged (Medicare Act of 1965) and the Clinical Labora-
tory Improvement Act of 1967.1 Although the scope of their
oversight was limited, the federal and state government
laboratories or physician laboratories were for the most part
excluded from their purview.

It was only after a series of articles about “Pap mills”
published in the Wall Street Journal in 1987 exposing the
substandard practices in gynecologic cytology that the
government took note.2 The Clinical Laboratory Improve-
ment Amendments of 1988 (CLIA 88) introduced national
standard for cytology laboratories and laid emphasis on
proficiency testing. The final regulations of CLIA 88 were
published in 1992 and, except for minor modifications in
2003, have essentially remained unchanged for the past 30
years. The Centers for Medicare and Medicaid (CMS) is
responsible for the implementation of these standards.

As mandated by the CLIA 88, gynecologic cytology
laboratories are required to report a number of quality
metrics. According to these regulations, 5-year retrospective
review of normal Papanicolaou tests in patients with a
newly diagnosed high-grade squamous intraepithelial lesion
(HSIL) or cancer is mandatory.3

All previous negative Papanicolaou tests (either onsite or
in storage) from the past 5 years must be screened for each
current premalignant or malignant diagnosis. If a significant
discrepancy is found that will impact current patient care,
the clinician must be notified, and an amended report issued.
In most cases, results of this retrospective review do not
change current patient management, and amended reports
are not necessary; nevertheless, records of all rescreening
results must be documented.3

The College of American Pathologists (CAP), as part of
the Laboratory Accreditation Program, essentially reiterates
these CLIA regulations as specific checklist requirements,
namely, CAP checklist items CYP.07517 Retrospective re-
view and CYP.07530 Retrospective review requiring
amendment.4

The discrepancies are called significant if a high-grade
lesion or cancer is discovered on prior samples on rescre-
ening. Low-grade lesions and atypical diagnosis are not felt
to represent a significant discrepancy. It is left up to the
individual laboratory to determine what would constitute a
significant discrepancy. This mandatory requirement affects
all aspects of a cytopathology laboratory including time and
labor spent retrieving the slides, re-reviewing and reporting
the results. This can affect the turnaround time of the new
cases including non-gynecologic cytology as well as affect
the workload of the cytotechnologists.

Although this 5-year retrospective review (5YRR) serves
as a quality monitor as well as an educational tool for lab-
oratories, in the current scenario of shrinking pathology
workforce and increasing workload in non-gynecologic
cytology specimens, the value of this retrospective review
needs to be reassessed. Additionally, since this mandate has
been in place, a multitude of changes have taken place in the
screening and management guidelines of cervical cancer,
including the latest 2019 ASCCP guidelines, availability of
human papillomavirus (HPV) vaccination, and the utiliza-
tion of HPV cotesting and primary HPV testing.5 These
major changes have led to lengthened screening periods,
making this mandate somewhat outdated. The aim of this
study is to assess the role of this mandate in our laboratory
and to investigate the lessons learned.

Material and methods

The cytopathology electronic database and institutional
quality assurance records at Loyola University Medical
Center were searched from January 2009 to December 2019
to identify all Papanicolaou tests diagnosed as new HSIL or
higher (HSILþ), which included HSIL, squamous cell car-
cinoma, adenocarcinoma, and other malignancies. A new
HSILþ was defined as a Papanicolaou test without a pre-
vious history of abnormal Papanicolaou results including
atypical squamous cells of undetermined significance
(ASCUS), atypical squamous cells, high grade cannot be
excluded (ASC-H), atypical glandular cells (AGC), or low-
grade squamous intraepithelial lesion (LSIL). All the cor-
responding prior negative Papanicolaou tests from the same
patient within the last 5 years were included in the 5YRR.
Fig. 1 shows the study design.

All the Papanicolaou tests until March 2019 were pre-
pared on the ThinPrep Processor 3000 (Hologic, Marl-
borough, MA) and after that on ThinPrep Processor 5000
(Hologic). The specimens for Papanicolaou testing were
collected by the clinicians in a vial filled with PreservCyt
solution (Hologic). The slides were then interpreted by a
cytotechnologist (CT) and, if needed, by a board-certified
cytopathologist.

The slides, where available, were reviewed to identify
discrepancies between the initial diagnosis and the subse-
quent review. The discrepancies were defined as minor (1þ)
when the initial diagnosis was negative and on review was
changed to ASCUS/LSIL/ASC-H/AGC. Major discrepancy
(2þ) was defined as initial negative diagnosis changed to
HSILþ. For the purpose of the current study we limited the
discrepancies to the “major discrepancies” (2þ). Board
certified cytopathologists with >10 years of experience and
the technical supervisor of the cytology laboratory re-
reviewed all available slides. For all cervicovaginal
cytology specimens The Bethesda System for reporting
Cervical Cytology was used for diagnoses and classification.6

Results

During the collection period (2009-2019), 153,083 Papani-
colaou tests were reviewed in our laboratory. The total



Figure 1 Flow chart showing the study design and exclusion criteria.
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number of HSILþ diagnosed were 1452 (0.94%). Fig. 2
shows the breakdown of these tests. There were 133,444
negative Papanicolaou tests. The atypical category included
ASCUS, ASC-H, and AGC, for a total of 10,582 tests. The
positive category (6240 of 153,083; 4.08%) included LSIL
(4673 of 6240; 82.43%), HSIL (1452 of 6240; 23.27%),
adenocarcinoma (57 of 6240; 0.91%), squamous cell car-
cinoma (39 of 6240; 0.63%) and others (19 of 6240;
Figure 2 The total number of Papanicolaou tests that were reviewed
results.
0.30%). The “others” category comprised Papanicolaou
tests diagnosed as poorly differentiated carcinoma or posi-
tive for malignancy without further classification. We
excluded 757 out of 1542 (52.13%) HSIL Papanicolaou
tests from review as they had a previous known abnormal
diagnosis. A total of 695 of 1452 (47.87%) Papanicolaou
tests of HSILþ with a prior negative Papanicolaou test were
included in the study. Fig. 3 shows the breakdown of these
at Loyola University Medical Center during 2009-2019 and their



Figure 3 Total number of HSILþ Papanicolaou tests diagnosed during 2009-2019 and results of the 5YRR.
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Papanicolaou tests. There was agreement in 615 of 695
(88.49%) Papanicolaou tests with the initial negative diag-
nosis. In 61 of 695 (8.78%) Papanicolaou tests the initial
diagnosis was changed from negative to an abnormal
diagnosis. We were unable to locate the slides for the
remaining 19 Papanicolaou tests.

Out of 61 Papanicolaou tests that were reclassified, 3 were
HSIL, 9 were ASC-H, 7 were AGC. ASC-H Papanicolaou
tests showed between 1 and 9 morphologically abnormal
cells that were small with variable nuclear to cytoplasmic
ratios and irregular nuclear contours. The chromatin was
coarse and hyperchromatic. Because of paucity of the
abnormal cells these were classified as ASC-H. This could
represent sampling error. The surgical pathology follow up
was available for 5 out of 9 patients (1 endometrial adeno-
carcinoma, 3 HSIL, and 1 focal atypia, no HSIL). Out of 7
Papanicolaou tests that were reported as AGC on review, 3
showed small tight clusters of abnormal cells with significant
overlapping, nuclear enlargement and vacuolated cytoplasm,
consistent with atypical endometrial cells. The remaining 4
were classified as AGC not otherwise specified with no
further classification as the cells were poorly preserved with
degenerative changes. No dysplastic squamous cells were
noted in the background. The new HSILþ Papanicolaou test
diagnosis that they preceded were adenocarcinoma, favor
endometrial (3), AGC not otherwise specified (2), and AGC
favor endometrial cells (1). Five of these Papanicolaou tests
had a surgical pathology follow-up consistent with endo-
metrial adenocarcinoma, and one showed a malignant mixed
Müllerian tumor. The remaining 42 of 695 (6.04%) were
either LSIL or ASCUS. The HPV status was available for 6
of 61 discrepant cases and 5 were positive for high-risk
HPVs (HrHPV) while in 1 case HPV was not detected. Major
discrepancy rate was calculated as 3 of 695 (0.43%). All the
negative Papanicolaou tests that were reclassified as HSILþ
on review were within 2.5 years of the current HSIL diag-
nosis. None of the Papanicolaou tests that were reclassified
required an amended report. The average ASCUS to SIL
ratio at our institute during this time period was 1.5 (range,
1.04-2.06)
Discussion

CMS is the main accrediting agency for all laboratories in
the United States.7 The laboratories must be compliant with
the CLIA statute and this compliance is inspected by pro-
fessional agencies like CAP and Joint Commission.3,4,8 The
initial CLIA regulations were passed in 1967 and have
undergone several amendments since then. The CLIA
amendments of 1988 were the direct result of a number of
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articles in the news about the suboptimal practices and
reporting in gynecologic cytology laboratories.2

The 5YRR serves as an educationally valuable tool for
the laboratory as well as a quality metric.9 It aims to
improve the quality of the Papanicolaou tests by evaluating
the laboratory and individual performances.10 It aims to
reduce the false-negative rates and to improve the primary
screening process by identifying and correcting the mis-
takes. The findings of the CAP Gynecologic Cytopathology
Quality Consensus conference from 2013 showed that
96.2% of the laboratories in the United States review
Papanicolaou tests from the past 5 years.11

Several studies have attempted to evaluate the utility of
retrospective screening as well as the false negative rates in
prior Papanicolaou tests. In the CAP Q-probes study by
Jones, the majority (86%) of the false negatives were
identified from Papanicolaou tests obtained in the last 3
years before the HSIL diagnosis.12 Tabarra et al13 found that
limiting the review to the last 3 years before a new HSIL
diagnosis can detect 94% of the underdiagnosed cases. In a
study by Allen et al,10 75% of the cases reclassified as HSIL
were within the 2 years of diagnosis of HSIL. Hatem and
Wilbur14 looked at the negative Papanicolaou tests imme-
diately preceding (within 2 years) the HSIL diagnosis. Five
cases out of 17 (31%) were upgraded to moderate to severe
dysplasia on review. Sherman and Kelly15 looked at prior 3
negative Papanicolaou tests before a HSIL diagnosis and
found that 22.7% of the Papanicolaou tests revealed a
squamous intraepithelial lesion on review. Both studies had
similar findings; the reasons for false negatives included
very few abnormal cells, poor preparation, obscuring
inflammation, and unsatisfactory Papanicolaou tests.14,15

Another study by Montes et al16 looked at the prior Papa-
nicolaou findings from 100 cases subsequently diagnosed as
HSIL. They found that immature metaplastic cells were the
most overlooked abnormality, and these could represent
HSIL cells. To summarize, false-negative rates on prior
Papanicolaou tests from newly diagnosed HSIL have ranged
from 20% to 94%, respectively. All these studies clearly
demonstrate that most false-negative Papanicolaou test
findings occur within 3 years of the current abnormal
Papanicolaou test. Most of the false negatives are reclassi-
fied as ASCUS; and HSIL is a diagnosis in minority of the
re-reviews.17 There is strong evidence to suggest that
looking beyond 3 years is unlikely to add value to this
quality measure.10-19

Squamous cell carcinoma of the cervix has a well-
documented natural progression history.20,21 Available data
suggest that more than 90% of individuals with genital HPV
infections are asymptomatic and clear the infection within 2
years.22,23 High-grade cervical intraepithelial neoplasia
(CIN3) are caused mostly by high-risk HPVs (hrHPV),
which include HPV16 and HPV18 among others. In 10% to
20% of women, these infections remain persistent and are at
risk of progression to grade 2-3 cervical intraepithelial
neoplasm (CIN) and eventually to invasive cancer of the
cervix. A study by Castle et al24 looked at detection of
HPV16 and subsequent progression to a squamous intra-
epithelial lesion. They found that for HPV16, which is the
most carcinogenic, the absolute risk is around 40% after 3-5
years of persistent infection. Khan et al25 have shown,
following a cohort of more than 20,000 women, that the 10-
year cumulative incidence rate of CIN3 or cancer was 17%
among women who tested positive for HPV16 at enrollment,
while it was 14% and 3% among women who tested positive
for HPV18 and other carcinogenic HPV types, respectively.
Another study by Bulk et al26 looked at the negative Papa-
nicolaou tests preceding an HSIL diagnosis and found that
hrHPV was present in 80% of negative Papanicolaou tests
preceding CIN2/3 diagnosis. The long latency of the HPV
infection and subsequent development of cancer makes it
amenable to early detection by cytology and HPV testing.

The detection of HPV infection has greatly improved
with the advent of widespread hrHPV testing.27 It is rec-
ommended as a primary screening modality for detection of
precancerous cervical lesions.28,29 Multiple meta-analyses
have demonstrated that HPV testing alone or with concur-
rent cytology is associated with increased detection of these
lesions.30,31 Currently, different societies have established
guidelines for optimal screening strategies in the United
States. The American Cancer Society Guidelines recom-
mend that individuals with a cervix start cervical cancer
screening at age 25 years and undergo primary HPV testing
every 5 years through age 65 years. Cotesting (HPV testing
in combination with cytology) every 5 years or cytology
alone every 3 years is recommended for individuals aged
25-65 years in case primary HPV testing is not available.32

The United States Preventive Services Task Force recom-
mends screening every 3 years with cervical cytology alone
in women aged 21-29 years. It recommends screening with
cervical cytology alone every 3 years or hrHPV testing
alone every 5 years for women aged 30-65 years.33 The
latest ASCCP 2019 guidelines recommend risk-based
guidelines for management of an abnormal cervical
screening test.5 As per these new guideline recommenda-
tions for colposcopy, treatment or surveillance will be based
on the patient's risk of CIN3þ. Increase surveillance with
combination of cytology and concurrent HPV has improved
the detection of squamous intraepithelial lesions. A recent
study by Ogilvie et al34 showed that the use of primary HPV
testing compared with cytology testing resulted in a
significantly lower likelihood of detection of HSIL and
higher lesions at 48 months. Sawaya et al35 showed that
age-adjusted incidence rates of HSIL or worse were similar
for women screened at 9-12 months (25 of 10,000), 13-24
months (29 of 10,000), and 25-36 months (33 of 10,000)
after normal Papanicolaou tests (within 3 years). Also,
cervical smears interpreted as HSIL or worse are rare, and
the incidence rate is unrelated to the time since last normal
Papanicolaou test. In our institution, on 5YRR, out of 695
tests that were originally reported as negative only 3 were
reclassified as HSIL during a period of 10 years.
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The HPV vaccine was approved by the US Food and
Drug Administration in 2006. Although initially the vaccine
uptake was slow in the United States, due to increasing
efforts to educate the population regarding the benefits of
the vaccine, the numbers have picked up. The 2018 National
Health Interview Survey reported 39.9% of adults (aged 18-
26 years) as having received 1 or more doses of the HPV
vaccine.36 A 2018 National Immunization Survey-Teen of
adolescents aged 13 to 17 years showed that 68.1% of fe-
male and 51.1% of male patients were up to date with HPV
vaccine based on HPV vaccine recommendations.37

Emerging evidence shows significant declines in cervical
abnormalities from countries with higher HPV vaccine up-
take.38,39 Additionally, the efficiency of cytology-based
screening is reported to be much less in vaccinated pop-
ulations. Of note, increased reporting of minor abnormalities
caused by HPV types with lower cancer risk has been re-
ported as well.40 In the light of these findings, future rec-
ommendations for cervical cancer screening will need to
factor in the effects of HPV vaccination.32

The practice of cytology is tightly regulated by the
workload limits imposed on CTs. There has been a relative
increase in the number of non-gynecologic cytology speci-
mens in the recent years due to the increasing use of
minimally invasive real-time image-guided techniques like
endoscopic ultrasonography and endobronchial ultrasonog-
raphy. Also, changes in the screening intervals and use of
automated technologies for gynecologic cytology has
decreased the volume of gynecologic cytology specimens.
The CT daily workload and skills have continued to evolve
and diversify to adequately address the changing needs of
the cytolopathology practice.41 According to current CLIA
regulations, CAP checklist, and an ASC document on the
taskforce for workload limits, CTs on an average spend 6.85
minutes/slide.3,4,42-44 At our institute, CTs screen 7.5 slides/
hour for 8 hours in a day and thus spend around 7-8 minutes
per slide. The mandatory 5YRR requires CTs to spend
considerable time and labor retrieving, re-reviewing, and
reporting these results. In the current climate where the
productivity of the employee is closely watched and docu-
mented, this adds an additional burden to the CT workload.

Current federal rule regarding the 5YRR states3:

D5625 x493.1274 Standard: Cytology (c) (3) For each
patient with a current HSIL, adenocarcinoma, or other
malignant neoplasm, laboratory review of all normal or
negative gynecologic specimens received within the
previous 5 years, if available in the laboratory (either
on-site or in storage). If significant discrepancies are
found that will affect current patient care, the laboratory
must notify the patient’s physician and issue an amended
report.

The terminologies “significant discrepancy” and “will
affect patient care” has been left up to the individual labo-
ratories to determine. However, most laboratories have
reached an informal consensus that a finding of HSIL or
higher in the 5YRR constitutes a significant discrepancy and
could necessitate an amended report. Every laboratory must
have a written policy in place addressing these issues and
how they will report these.7 In a vast majority of cases the
recognition of an abnormality in the prior specimen,
prompted by a newly identified lesion, will not change the
current clinical management. Thus, an amended report is
rarely if ever needed. Looking at the 10-year data from our
institution, an amended report was never needed. In an
editorial addressing if amended reports are ever necessary,
Dr. Diane Davey also recommended that if nothing is
accomplished in terms of current patient care, amended re-
ports do not serve any purpose other than creating litigation
issues.45

Although quality assurance remains an important part of
practicing cytology laboratories, in the current health care
scenario, it is important to revisit the methods of imple-
menting these indicators. Although these quality assurance
activities remain a mandatory requirement as per CLIA
regulations, there is no financial reimbursement by the CMS
for these activities. The focus should be on retaining as
much information as possible without making the process
burdensome. Hence the need is to optimally utilize the CT’s
time and effort without depreciating the value of the quality
assurance initiatives. The time, money, and resources that
are needed to perform these reviews could be significantly
decreased without sacrificing the benefits of the quality
assurance practices. With the advent of newer testing mo-
dalities, clinical guidelines, and management strategies in
cervical cancer screening, and the ever-changing cytopa-
thology practice needs, we believe it is time now to revisit
the 5YRR rule.
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