




















































































Figure 22 shows the estimated per-
centages and numbers of cases of cer-
vical cancer attributable to each HPV

type, in all world



















































of telomerase, with increased levels
of telomerase are likely to be impor-
tant.

An ideal test would indicate that an
oncogenic HPV has already enhanced
genetic instability and rendered
infected cells susceptible to transfor-
mation, thereby facilitating the devel-
opment of cancer. In this respect, it
should have the ability to detect those
progressive cytological abnormalities
that are caused by high-risk HPV infec-
tions and to discriminate them from
transient low-grade lesions and those
that only mimic morphological criteria
of the onset of dysplasia or harbour
HPV as an independent, but simulta-
neous event. Such a test should have
greater true biological sensitivity and
specificity than cytology and could
possibly solve two problems inherent
to conventional cytology. It could clarify
how to consider the ASCUS and LSIx











positive and false negative cervical













reasonable sensitivity (Martin-Hirsch
et al., 1999) and many spatula-type
devices have extended tips designed
to collect cells from this area. Either a
moistened cotton swab or a brush-type
endocervical sampler device (e.g.,
cytobrush) can be used to collect a
second sample directly from the endo-
cervical canal after the portio has been
sampled (Koonings 





A number of different LBC tech-
niques are in use worldwide. These
include ThinPrep®, SurePath™,
Cytoscreen™, Cyteasy®, Labonord
Easy Prep, Cytoslide, SpinThin and
PapSpin. The first two of these are
approved for use in the USA by the
Food and Drug Administration (FDA)
and are the most widely used methods



consensus expert panel diagnosis in
cases of missing follow-up, and histo-
logical follow-up of HSIL combined
with a balanced follow-up diagnosis of
all other available follow-up data. The
most common reference standard
used in studies of LBC performance
has been the expert panel review of
selected cytology specimens.









on’ fashion perform less well than
those who receive formal training, the
variability in training inherent in this
approach is a cause for concern.
Whenever possible, cytotechnicians
should receive formal, structured,
competence-based training in inter-
preting cervical cytology specimens.
The International Federation of





absence of specific characteristics, usu-
ally with low and high thresholds of pos-
itivity (Table 23). Only one of the six
published studies reporting test charac-
teristics of VI (Table 24) did not suffer
from obvious verification bias (see
Glossary and Chapter 4) (Basu et al.,
2002); it found sensitivity to be low 
(< 50%) irrespective of the threshold
used to define test

















cryosurgical treatment for test-positive
cases (‘see and treat’) have also been
s u g g e s t e d  f o r  c e r v i c a l  s c r e e n i n g  i n
l o w - r e s o u r c e  s e t t i n g s  ( D e n n y  
2 0 0 2 ,  G a f f i k i n  2 0 0 3 ) . B e c a u s e
b i o p s i e s  t o  e x c l u d e  i n v a s i v e  c a r c i n o m a
a r e  n o t  p e r f o r m e d  b e f o r e  a b l a t i v e



















58, 59 and 68. A probe set for a few
non-oncogenic HPV types (6, 11, 42,
43, 44) has been available for both the
HC1 and HC2 assays but its utility has
not been sufficiently investigated in
clinical or epidemiological studies. It is
often designated as probe A, whereas
probes for high-risk HPV types are
referred to as probe B.

HC2 is an entire system that can



sensitivity and permits the detection of
less than 10 copies of HPV DNA in a
mixture. Therefore, PCR has a lower
threshold of molecular detection for
HPV DNA than the HC assay. PCR is
based on target amplification with
type-specific or consensus or general
primers.  latter are able to amplify
sequences from several different HPV
types because they target conserved







98











routine primary screening and with the
devices tested it seems to perform at
least as well as conventional screening
in an organized well functioning pro-
gramme. Automation-assisted screen-
ing may improve the results of a sub-
optimal screening organization, but
may have no advantage over a well
organized, high-quality screening pro-
gramme other than possibly handling





p16
Cyclin-dependent kinases (CDKs),
cyclins and CDK inhibitors are ke kmoleculs 	hat control the cell ycli k







Mitchell, 2002). They become progres-
sively shorter as cells multiply, result-
ing in chromosomal instability and
senescence when a critical short
length reached (Counter et al.,
1992). The enzyme telomerase a
ribo-nucleoprotein composed of an
RNA part (hRT) and catalytic part
(hTERT), which controls telomere
length and is believed to play a role in
immortalization of cells (Mathon &
Lloyd, 2001; Blasco, 2002). Its activity
is increased in and cancer. The
intensity of telomerase activity is
reported be correlated with the
severity of the abnormality in biopsies
and in cervical scrapings, but reliable
detection of hTR, and telom-
erase activity is still limited by analyti-
cal deficiencies (Oh et al., 2001;
Jarbte is











cytomorphological threshold utilized.
Importantly, virtually all of the occult
CIN 2 or 3 associated with ASCUS is
found in the HPV-positive fraction.
Therefore, in the context of ASCUS
cytology, triage by HPV testing can





















GPs frequently act as advisers both in
the presence and in the absence of per-
sonal invitations. Attendance following
invitation was higher with letters signed
by the GP than with letters signed by
programme staff (Segnan et al., 1998;
Palm et al., 1993). In the United
Kingdom, GPs are paid for screening

















hysterectomy for a benign condi-
tion with adequate pathological
documentation that the cervical
epithelium has been totally
removed and previous screening
tests have been normal.

Two  C a n a d i a n  p r o v i n c e s ,  B r i t i s h
C o l u m b i a  a n d  N o v a  S c o t i a ,  h a v e  w e l l
e s t a b l i s h e d ,  o r g a n i z e d  p r o g r a m m e s
f





• Patients must be properly exam-
ined and cervical cells from







66.9%, respectively), largely due to
family-planning programmes in their
primary health-care infrastructure.

In other Latin American countries
not







These two provinces have the greatest
access to screening services. In three
provinces budgetary allocation for cer-
vical screening exists. While in
provinces such as Limpopo and
Mpumalanga, poor transport systems
are considered a barrier to implemen-
tation, as this hampers the delivery of
slides to laboratories. However, other
possibly poorer provinces have found
creative ways of overcoming this prob-
lem, for example by linking cervical
screening with the tuberculosis pro-
gramme and using the same labora-
tory transport system. This illustrates
the value of integrating cervical
screening into existing health-care ser-
vices. In another case, private taxis
transport the slides as part of their rou-
tine runs. While in all provinces there
are colposcopes at the district level,
there may be no trained staff available
to use them. In one rural province a
partnership with a non-governmental
organization has been set up to
improve access to screening services
and three of the five districts compris-
ing the province report offering ser-
vices. Nonetheless, in some instances
women in the wrong age group are
being screened. However, it is becom-
ing increasingly clear what kinds of
intervention are required in order to
assist provinces to implement a pro-
gramme. Pilot programmeas tve been
set up and manuals for managers have
been developed.

The South African experience has
shown the need to provide health ser-
vice managers with tools to assist



shorter intervals than recommended,
with generally low-quality cytology. In
addition, most women attending
screening are of high socioeconomic
status and probably are not the women
at highest risk. About 150 000 tests are
performed every year.

India
India has a National Cancer Control
Programme that supports the principle









several health areas and outlines
responsibilities for delivery of the
national screening programme.

Extent of use and access
The screening





regional services are responsible for
local management and data entry of
laboratory results to the screening reg-
ister. In addition, the NSU also funds
some low-cost or free cytological and
colposcopic services and treatment
provided by District Health Boards.

An inquiry into the apparent under-
reporting of abnormal results in the
Gisborne region found that during the







































programme is also dependent on the
diagnostic methods that are used to
augment colposcopy and biopsy (e.g.,



histological diagnosis available on
those positive on one of the screening



lesions and cytology. This is because
there will be more women selected for
triage, which will increase the probability
of detecting incipient lesions that would
never be found were it not for the contri-
bution of the



were to be used as the end-point, it
must be recognized that those
recruited into a screening programme
are initially free of the disease of inier-
est, so that it is not appropriate to
apply population mortality rates for the
disease to the person-years experience
of the study cohort. Rather, as isrequired in estimating the sample size
required for a controlled trial of screen-
ing, it is necessary first to determine the











which did not offer organized screening.
During the period 1959–82, 267 new
cases of invasive cervical cancer were
observed in the Østfold cohort com-
pared with 341.5 expected cases (SIR =
0.78), and 103 deaths from 
cervical cancer were observed and 124
expected (SMR = 0.83) (Magnus et al.,
1987). Women not participating in the
screening programme had a 61% higher
incidence of cervical cancer than that
observed in the reference population
and a more than two-fold excess in the
mortality rate. Women with any negative
test in the programme had an incidence
of cervical cancer of 48% and those with
five negative tests 18%, compared with
the incidence expected from the coun-
ties without organized screening. [The
efficacy estimate of SIR corrected for
selective attendance was 0.77.]

The quantitative results from the















diagnosis for a case was used as the
index date and in each case–control
stratum only the registered tests per-
formed before that date were consid-
ered. An operationally negative result
was defined as a negative one not pre-
ceded by an abnormal one (borderline
or worse) within the previous 12
months. Overall, 66% of the cases and
80% of the controls had at least one
recorded test (with any result); the fig-
ures were 48% and 71% in age group
55–69; 68% and 85% in age group
40–54; and 80% and 83% in age group
20–39 years. Compared with those
who never had a negative test, the
ORs for invasive cervical cancer varied
among women aged 55–69 years from
0.13 (95% CI 0.08–0.22) in the follow-
up window of one year (0–18 months)
since the last negative test to 0.28
(95% CI 0.14–0.57) in that of five
years. The corresponding ORs among









rates of lesions among screened
women were 5.8% for CIN 1, 0.7% fo
CIN 2–3 and 0.2 for invasive cancer.
71% of women with CIN 1 and 80% of
those with CIN 2–3 lesions accepted
cryotherapy provided by nurses and
excisional treatment by mid-level



ment in the Osmanabad trial; with
cytology, the rate remained constant in
the latter study. A high proportion of
invasive cancers were diagnosed in
stage I in women screened with VIA.
The ultimate efficacy of VIA in reducing
cancer incidence and mortality will
become clearer with follow-up for cancer
incidence and mortality in these studies.

An innovative option

















age group and by laboratory are
shown in Table 70. There was no sig-
nificant increase in the rates of HSIL
when averaged across the three sites.
However, in the ThinPrep laboratories,
significantly more SIL and HSIL
lesions were found, and one of them
(lab C) also found more borderline
lesions. In the laboratory where
SurePath was used, less HSIL and
borderline lesions were detected. The
reason for this difference is not known.
The increased identification of LSIL or
worse lesions by SurePath was 
concentrated in the 20–34-year age
group.

The reduction in inadequate rate
should lead to fewer tests being per-
formed, with a resulting decrease in
workload for laboratories and primary
care as well as recall systems.

Referrals to colposcopy are likely to be
affected only if the overall reporting of
high-grade lesions increases. Com-
paring the running costs of LBC with
those of conventional testing was com-
plex since they utilize different
amounts of laboratory resources.

There was some debate in the
United Kingdom on the extent to which
published differences between LBC
and conventional cytology represented
a true improvement (Herbert &
Johnson, 2001, Mose





























Latin America
In contrast to most developed coun-
tries, mortality due to cervical cancer in
Latin America increased between 1975
and 1985 (Restrepo et al., 1993). A later
analysis (Robles et al., 1996) showed
almost no significant downward change
in mortality in Latin American countries
between 1960 and 1993.

Figure 63 shows trends in age-









Statistical models have been devel-
oped to explore the effect of screening
test, policy and programme character-
istics on the expected reductions in
incidence and mortality (and derivative
quantities such as years of life saved).
These have led to improved under-
standing of the relative importance of
var















assessment of coverage; a quality con-
trol system; and treatment for test-pos-
itive women. The means of achieving
these, e.g., population registers or
geographical location to define the
population; personal invitation letters
(call/recall) or mass education to invite
women to participate; population-
linked cervical cancer registry or sam-















requirement for three visits for women
with abnormal cytological results,
whereas for screening by visual
inspection a one-visit strategy was
modelled, and for HPV testing two vis-
its. A substantial loss when women are
required to return after the initial
screening visit is observed in many
developing countries, and this has an
important effect on the cost-effective-
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Glossary 

Cells that are considered suggestive but not diagnostic of a squamous intraepithelial
lesion, at cytology.

The cervical cancer incidence rate expected in the absence of screening. It is not
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LEEP uses a thin wire loop electrode attached to an electrosurgical generator as a
precise and rapid surgical tool. The generator transmits a painless electrical current









addresses, at the beginning of each
publication. Each participant serves as
an independent scientist and not as a
representative of any organization,
government or industry. They are
expected to put aside any stake they
may have in a particular outcome and
to evaluate the evidence objectively
and with scientific rigour. All partici-



screening tests and screening proce-
dures, i.e. the test itself and the way in
which it is administered. The two merit
separate, detailed evaluation.
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