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Trials of HPV testing in screening and large Phase-III HPV vac-
cination trials have contributed significantly to re-describing 
the natural history of HPV infections and neoplastic change 
and to identify new biomarkers of the process.
Which of the novel technologies and endpoints (liquid-
based cytology [LBC], p16INK4 stains, HPV tests...) 
have proven to offer significant advantages over the 
conventional Pap smear for cervical cancer screening? 
LBC is no more accurate, at least when read manually, 
although it gives fewer unsatisfactory reports, which is an 
important advantage for the patient and the clinician. Partial 
automation, where the slide is pre-read by a robot, could 
improve the accuracy of LBC and needs to be examined 
further. The HPV test has proven to be useful for the triage 
of equivocal cytological results, which account for around 
half of abnormal results. After treatment, it is an independent 
predictive factor that helps the clinician in the follow-up 
of the patient. However, in primary screening it is still at 
the stage of pilot studies or small population programs. 
P16INK4 is increasingly being used by pathologists to confirm 
their histological diagnosis in equivocal lesions of cervical 
intraepithelial neoplasia of grade 1 (CIN1) or atypical 
immature metaplasia versus CIN3. Its cytological application 
for the triage of equivocal cytology is on the horizon, with 
the publication of large series that confirm that it has a 
similar sensitivity than the HPV test, but a better specificity 
for diagnosing high-grade CIN. Its application as a primary 
screening tool is currently being examined.
In screening and vaccination trials, what is the vari-
ability of clinical and panel reviews in the diagnosis 
of the most established endpoint (CIN2+)? 
CIN3 is a reproducible entity and represents the true 
precursor lesion of invasive cervical squamous carcinoma. 

AdvAnces in screening 
technology

(continues on page 3)
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Monograph
HPV-based cervical 
screening - Transition 
from research studies to 
routine implementation

hPV in screening and triage
It is more complicated than you 
think: Doctor, which HPV type 
caused that lesion?
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eDitoriAL
the trAnsition time for 
screening progrAms 
HPV vaccination is gaining momentum in most developed countries, 
and issues concerning screening options for vaccinated women are 
of growing interest. Girls vaccinated during adolescence will not 
participate in screening programs in at least another decade. However, 
HPV vaccination has been licensed for use in girls and women up to age 
26 and variable levels of uptake are being reported by populations in 
Europe, Australia, the US, and other countries. Some of these women are 
well or will soon enter the recommended screening age ranges, and the 
specifics of their continued screening must be defined. In the absence 
of formal recommendations, the current attitude has been to continue 
with standard cytology-based protocols at 1-3 year intervals. However, 
because of the very high efficacy shown by HPV vaccines, the total burden 
of the early pre-invasive lesions mostly related to HPV-16 and -18 will 
virtually disappear in vaccinated cohorts. As a consequence, frequently 
repeated cytology-based screening programs will be less efficient and 
potentially increase rates of over-diagnosis and over-treatment of 
ambiguous lesions. HPV-based screening programs with cytology as a 
triage test have the potential to redefine screening protocols including 
a later age at starting and less frequent screening visits, without losing 
efficiency or compromising safety. 
The transition from current programs to HPV-based screening protocols 
has proven to be difficult. In spite of overwhelming scientific evidence 
of their advantages, important logistical and organizational issues have 
delayed their adoption. Some of these issues include professional 
education regarding the test results, the virologically guided screening 
report and the uncertainties surrounding HPV related management 
protocols. They also include organizational challenges such as the 
training of laboratory technicians and the relocation of a small number 
of cytotechnologists. Finally, barriers have also been encountered in the 
education of the general population, which is currently encouraged to 
participate in more frequent screening events under public or private 
insurance programs. The simplification of screening demands—an 
objective advantage for women and for health services— is often 
negatively perceived as a reduction of acquired social rights. 
A transition time to reshape screening programs is thus required.
The transition time for any given country can be broadly defined as the 
interval between the time when the first cohort of adolescents achieves 
significant coverage of vaccination (i.e. 80%+ vaccinated) and the calen-
dar year in which these girls reach their screening age (i.e. their 25-30th 
anniversary). Since both vaccine coverage and screening starting ages vary 
by country, the transition time will also be country-specific. If a significant 
fraction of women to age 18 or even to 26 are also vaccinated (e.g. in 
Australia), the transition time is significantly shortened.
The second historical challenge for screening in Europe and those 
countries where opportunistic screening is still dominant remains 
reaching the social periphery, where cervical cancer is a significant cause 
of advanced disease and mortality. Preventing these cases requires 
an intelligent combination of achieving generalized vaccination and 
organizing the screening protocols more efficiently. The former has proven 
to be feasible even under the most difficult circumstances. The transition 
to novel screening protocols has the potential to relocate resources to 
serve those marginalised social groups at high risk. Thus, the arrival of 
novel technologies is also a novel opportunity to modestly contribute 
to increasing health equity throughout the world.
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Christine Bergeron
Laboratoire Cerba, Cergy Pontoise, France.

CIN2 is a mixture of precancerous lesions and 
HPV productive lesions that often will regress 
spontaneously and therefore induces a bias in 
the robustness of the histological endpoint. 
If CIN2+ remains the standard, CIN2 should 
be confirmed by external experts and/or p16 
staining; otherwise, CIN3 should become 
the established endpoint for comparing new 
screening technologies or strategies. 
How often would you expect coexistence 
of multiple lesions (i.e., CIN1 and CIN3) in 
one clinical specimen? 
It depends on the size of both the lesion and 
the biopsy. In small biopsies, it is usually either 
a CIN1 or a CIN3, whereas CIN1 and CIN3 can 
coexist in 20% of cases in large biopsies or 
in conisation. In the latter case, the level of 
expertise of the colposcopist and the location 
of the lesion in the cervix will induce false-
positive or false-negative histological results. 
Multiple biopsies should be recommended 
unless the lesion is small and the contours 
completely visible. 
How often would you expect multiple HPV 
types in women of screening age with 
normal cytology? And in women with CIN2?
In the population with normal cytology, mul-
tiple HPV types are simultaneously found in 
20 to 30% of high-risk HPV (HR HPV) positive 
women.1,2 Multiple infections are common in  
CIN2+, particularly in CIN2. When sensitive 
HPV detection methods and careful pathology 
are used, for example in the HPV vaccine trials, 
multiple HPV types were found in a specimen 
in more than half of cases.3

What is the current understanding regard-
ing the value of viral persistency as an 
endpoint for vaccine trials or for guiding 
patient management in screening pro-
grams that include HPV tests?
Viral persistency will be taken into account in 
an organized context in screening programmes 
and will be considered to be an essential condi-
tion for considering a close follow-up. However, 
it will be difficult to control in an opportunistic 
screening. The current understanding of viral 
persistency in the expert field is not fully 
understood by most physicians and requires 
a lot of education. 
How often does an HPV-negative cervical 
adenocarcinoma turn out to be an adeno-
carcinoma of endometrial origin? Which 

technologies or markers can be applied 
to determine the difference?
This situation is not particularly common. 
Endometrial carcinomas usually develop in 
the endometrial cavity and are slow growing 
tumors that first invade the myometrium. 
Invasion of the endocervix is a late event 
which happens in older women. The differential 
diagnosis can be made with immunohisto-
chemical markers such as hormonal receptors, 
vimentin, carcinoembryonic antigen (CEA) and 
p16INK. The first two are positive in endometrial 
adenocarcinoma and the latter in endocervical 
HPV-related adenocarcinoma. 
How will screening evolve to monitor HPV-
vaccinated sexually active adult women?
It will evolve to HPV primary screening, with 
HPV-negative women being followed-up at a 
large interval of 5 to 10 years. HPV-positive 
women will undergo genotyping and cytology. 
The majority should be HPV-16/-18 negative. 
In this case, cytology-positive women will be 
followed-up by colposcopy and cytology-
negative women will be followed-up every 
three years.
How will screening evolve when entire 
cohorts of HPV-vaccinated adolescents 
reach screening age? 
Exactly as described above for vaccinated 
women. Screening for non-vaccinated women 
will involve either HPV testing or cytology, 
depending on the country, the presence of an 
organised screening programme and the price 
of the test. 
What would be your priority recommenda-
tion in the European screening mosaic?
Europe has a lot of opportunistic screening 
approaches, therefore the cost benefit of 
primary HPV screening –or any other change 
–is uncertain in this context. Efforts should 
therefore be devoted to convincing national 
governments to organize their screening efforts 
and therefore control the screening interval, 
the age groups being screened and the proto-
cols for management and follow-up. 

Dr. Bergeron contributed significant studies to the 
evaluation of LBC and p16. She was amongst the 
European references to the establishement of the 
Bethesda terminology in 2001 and to the European 
Guidelines for Quality Assurance in Cervical Cancer 
Screening.

(from page 1)

Figures 1 and 2
Conventional cytology and liquid-based 
cytology: high-grade squamous intraepi-
thelial lesion (HSIL). The basal cells have 
marked nuclear abnormalities.

Figures 3 and 4
High-grade squamous intrepithelial 
lesion (HSIL). There is a p16INK stain-
ing in the nuclei and the cytoplasm of 
abnormal basal cells.

References: 1. Sargent et al. BJCancer 2008. 2. Arbyn et al. CEBP 2009. 3. Paavonen et al. Lancet 2009. 
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We all know this stuff. HPV-16 alone causes 50% of 
cervical cancers and a similar proportion of cervical 
intraepithelial neoplasia of grade 3 (CIN3). A Pap smear 
is theoretically a comprehensive sample of the surface 
area of the cervix, yet the very process of scraping the 
cervix disrupts the topographical information that is 
inherently present – most CIN lesions are localized and 
discrete. Even in a tiny 2 mm biopsy, there is potentially 
both architectural and cytologic complexity of pathology. 
Some biopsies may be entirely “lesional”, whereas other 
biopsies may have the lesion localized to one end or 
the middle of the specimen with the surrounding tissue 
being microscopically normal. Furthermore, even if there 
is CIN within the specimen and the entire specimen is 
“lesional”, the grade of the lesion may vary significantly 
across the size of the biopsy.
The variables that can possibly confound the association 
of the pathology with the virus include:
•	Cervical	anatomy	and	the	location	of	the	squamoco-

lumnar junction; 
•	The	nature/size	of	the	biopsy	implement	used;	
•	The	colposcopic	appearance;
•	The	location	of	the	biopsy;
•	The	number	of	biopsies;
•	The	size	of	the	biopsy;
•	The	orientation	on	embedding;
•	The	depth	and	quality	of	the	histologic	sections;
•	The	criteria	used	for	interpretation;
•	The	inter-observer	variation	amongst	pathologists.

There are clearly therefore multiple opportunities for 
sampling and interpretive variation. On top of this 

Figure 1 
1A: a single slice from a cervical conization with a final diagnosis of 
adenocarcinoma in situ, the most significant lesion present in terms of 
risk and patient management. In 1B we take four hypothetical biopsies 
from this slice, each about 2 mm. long. Imagine these are four separate 
colposcopic biopsies. The diagnoses are in Figure 2.

1A

1B

2A 2B
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Mark H. Stoler
Department of Pathology, University of Vir-
ginia Health System. Charlottesville, USA.

potential variability we must add the complexity of HPV 
infection(s). The human cervix may be infected with one, 
two, three, or multiple viruses, and we know from numer-
ous studies, including those reported recently at the 
Malmö International Papillomavirus (MIPV) meeting, that 
approximately 40% of cervices are apparently infected 
with multiple HPV types.1,2 When multiple infections are 
present, the possibilities include that each virus is acting 
independently, causing independent sites of infection 
and/or independent lesions, there may be apparent 
co-infection within a single lesion, or, theoretically, there 
may be co-infection or even multiple infections within a 
single cell. Historically, high-grade lesions have been 
viewed biologically as being neoplastic monoclonal 
proliferations of cells that can potentially lead to a 
monoclonal carcinoma. Consistent with this view, 
most carcinomas are found to be associated with a 
single HPV type. The high-grade precursors of invasive 
carcinoma should therefore also be associated with a 
single HPV type. In contrast, as recently presented at the 
MIPV, high-grade dysplastic lesions are found to contain 
multiple HPV types in approximately 20% of women.3 
While this is significantly less frequent than the overall 
frequency of multiple infections in the cervix regardless 
of lesion grade, such a finding does stand in contrast to 
the concept that high-grade pre-cancers are monoclonal 
processes. 
How can we understand this conflict? One explanation, 
obvious to pathologists but probably less so to most 
other people, is the process by which pathologists assign 
a diagnosis. Tissue-cytology specimens, as well as biopsy 

Figure 2: 
The four hypothetical biop-
sies yield: 
2A – normal squamous mucosa
2B – CIN1
2C – CIN3
2D – adenocarcinoma in situ 
(AIS)

specimens and even more radical specimens such as 
loop excisions, conizations, and even hysterectomies 
are all diagnostically reported in terms of the presence 
of the highest grade or most severe lesion present. Thus, 
if a small biopsy has invasive carcinoma, the associated 
background CIN is often not reported. Similarly, if a 
biopsy has CIN1 on one end of the specimen and CIN3 
on the other end of the specimen, CIN3 is the diagnosis 
and CIN1 goes unreported. As can be seen from the 
accompanying figures (Figures 1-4), multiple different 
pathologies can be present in a single piece of tissue. 
For example, one end of a cross-section derived from a 
conization may have totally normal squamous epithelium 
at one end and totally normal endocervical mucosa at 
the other end with areas that are pathologically CIN1, 
CIN3, and even adenocarcinoma in situ in between. 
Furthermore, these lesions may be contiguous or may 
be interrupted by intervening areas of normal epithelium 
or other inflammatory processes or infections. This 
situation is further complicated upon integrating the 
potential radial complexity given that different lesions 
may also be present at different relative clock positions. 
All this complexity is usually not reported because it is 
often clinically irrelevant. However, it becomes critically 
important when trying to understand how an HPV type 
is associated with a given lesion. For example, consider 
the following scenario: there is a 3 mm focus of CIN1 
adjacent to a focus of CIN3, which is itself adjacent to 
a focus of adenocarcinoma in situ. As has been noted 
in prior case reports, and recently “re-discovered” and 
reported at MIPV using elegant micro-dissection studies, 

2C 2D

it is more complicAted thAn yoU thinK: 
doctor, which hpv type cAUsed thAt lesion?
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each morphology is most often (meaning more than 
80% of the time) independent as regards HPV type; that 
is, each distinct morphology often has an independent 
pathogenesis.4,5 Alternatively, a lesion may be clonally 
independent but may still be due to the same HPV 
type. For example, the low-grade lesion may be due to 
HPV-6, the CIN3 to HPV-16, and the adenocarcinoma in 
situ to HPV-18. In contrast, in another patient all three 
pathologies could be due to a single HPV type. Thus, 
even if a high-grade lesion appears to be of a mixed 
HPV type, this theoretically monoclonal lesion may 
actually be an interposed mosaic of usually two, but 
rarely even three or more, independent lesions. These 
independent lesions can all be due to the same type 
or multiple types. Even at the level of micro-dissection, 
unless the micro-dissection is done at the single cell level 
and each cell analyzed independently, most statements 
that high-grade lesions or cancers contain more than one 
type are actually misclassifications because the inherent 
pathologic and biologic complexity of these lesions is 
hidden in the compressed and simplified wording of the 
typical pathology report. 

In summary, based on the analyses presented at the 
MIPV meeting and most of the well-performed studies 
that have looked at the complexities of lesions and tried 
to analyze HPV type, the following is readily apparent, at 
least to me, and now to you as well:
•	While	multiple	infections	are	common	in	global	sam-

pling of a cervix, most infections are independent. 
•	Most	morphologically	discrete	lesions	within	small	

biopsies are due to a single HPV type. 
•	True	multiple	 infection	within	a	single	morphology	

is rare, and even if there appears to be a multiple 
infection present it is most often a fusion or mosaic 
of independent lesions. 

Thus, I believe we can rest assured, based on current 
evidence, that HPVs do not interact in a synergistic or 
inhibitory manner, a factor which predicts against viral 
type-replacement, and that therapies which target indi-
vidual HPV types, such as HPV vaccines, are likely to be 
efficacious against the pathologic lesions for which they 
have been developed.

References:
1. Srodon M et al. The Distribution of Low and High-Risk HPV Types in Vul-
var And Vaginal Intraepithelial Neoplasia (VIN And VaIN). Am J Surg Pathol 
2006;30:1513-8. 2. Chaturvedi A et al. Epidemiology of Multiple HPV Infections. 
MIPV P-06.09. 3. Kirschner B et al. HPV Type Distribution in Danish Women 
With High-Grade Dysplastic Lesions. MIPV P-06.64. 4. Wilbur DC et al. Continu-
ity of Human Papillomavirus (HPV) Type Between Neoplastic Precursors and 
Invasive Cervical Carcinoma. An In Situ Hybridization Study. Am J Surg Pathol 
1988;12:182-6.5. Quint W et al. One HPV Virus, One Lesion As Determined By 
LCM/PCR Technology. MIPV O-06.04

Figure 3: 
Two hypothetical viral 
infection patterns to 
explain the pathology. 
On 3A, a single HPV 
i s  e t i o l og i c  f o r  a l l 
pathologies present, 
whereas on 3B, each 
different pathology is 
due to a different HPV.

Figure 4:
Hypothetical biopsy that would be read as adenocarcinoma in situ (AIS), but 
without micro-dissection would give the false impression that this AIS had two 
HPV types in it.

3A

3B
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Cervical cancer prevention 
with conventional cytological 
surveillance has been a remarkably 
successful strategy in Australia, 
which now has the lowest mortality 
from cervical cancer anywhere in 
the world. This success has come 
despite initial ignorance of the 
viral aetiology of the disease and 
any true understanding of the 
natural history of HPV infection 
of the cervix. 
Information that this infection 
can progress from a common, 
innocuous and usually spontane-
ously cleared viral infection to 
a potentially lethal invasive cervical cancer has never been 
incorporated into cervical cancer prevention strategies. Instead, 
efforts have been directed towards a very complex screening 
program that recognises the groups at risk of progression based 
on frequent screening and morphological criteria, thus instituting 
treatment for a relatively large proportion of the population. 
Consequently, large numbers of women at low risk of cervical 
cancer have been overtreated even though most of the women 
who develop cancer have never been screened. 
Our knowledge, understanding and technology have, however, 
changed, and we now face the challenge of incorporating this 
new information into our prevention strategies. The widespread 
use of HPV vaccination has resulted in dramatic changes to the 
prevalence of HPV in the community. Indeed, it is now possible 
to contemplate a safe and effective cervical cancer prevention 
program that incorporates an understanding of HPV infection and 
reduces the risks associated with the existing approach, although 
this transition will involve monumental changes in perception 
and demand multidisciplinary collaboration. 
Initial attempts to introduce new viral-detection techniques 
into Australian screening have been resisted by assorted 
groups whose own “commercial” interests have not always 
been acknowledged. The 
problem faced by current viral-
based algorithms is that these 
techniques have usually been 
proposed as additions to the 
existing program rather than 
being offered as substitutes. 
Devotees of cytology have 
rightly resisted substitution in 
the absence of population-
based studies, even though 
most studies to date would 
support such a move. 

Likewise, public-health authori-
ties have resisted the extra cost 
burdens involved in adding new 
technology to an existing and 
functioning framework.
The challenge is therefore to 
plan this transition. In Australia, 
large cohorts of vaccinated 
women will be entering the 
screening programs over the 
next decade, and the impact of 
vaccination programs on HPV 
prevalence in these populations 
will make it impossible to justify 
such intensive cytology-based 
screening programs. 

Cervical cancer prevention strategies for the future will build 
upon universal vaccination against the most oncogenic HPV 
types, which means that the technical specifications for 
screening will need adjustment. Quite apart from workforce 
issues, the alterations to sensitivity, specificity and positive 
predictive value of cytology in a vaccinated cohort will make 
cytology unsustainable. Indeed, when the vaccinated cohort 
reaches screening age, it would be most practical to initially 
screen these women with a highly sensitive HPV test. Women 
who are both vaccinated and test negative for HPV are at 
demonstrably low risk of developing cervical disease and 
can be safely reassured for a long time prior to their next 
screening assessment, whereas women who are HPV positive 
could undergo cytological testing and follow well-established 
protocols for clinical assessment.  Such an approach is logical 
and based on sound science and it should not be impossible 
for consensus to be obtained on these issues. A transition 
to such an approach will involve all disciplines and build on 
the existing screening infrastructure.
There is an ethical dimension as well as we approach a point 
where prevention of cervical cancer, and the risks associated 
with such prevention techniques, start to outweigh the risk of the 

disease when the prevalence is 
so low. This situation demands a 
sound comprehensive approach 
where all parties come to the 
table with an honest scientific 
attitude towards matching 
the best tools available to the 
challenge. Cervical cancer is a 
rare and delayed consequence 
of a common viral infection and 
so cervical cancer prevention 
strategies should be matched 
to this paradigm.

cervicAl cAncer 
prevention in AUstrAliA: 
the trAnsition to A new 
pArAdigm

Gerry Wain
Gynaecological Oncology 
Westmead Hospital. Westmead 
NSW, Australia.

Practical stePs towards screening in 
a viral Paradigm
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need to start thinking about how best 
to move from research studies, through 
managed implementation and then 
on to routine use of HPV testing. This 
is a major challenge for new screening 
modalities and is particularly difficult 
when an established screening test exists 
within a programme. Indeed, the challenge 
is even greater here because no major 
trials were done in the developed world 
before the implementation of cytological 
screening.
When a successful programme is in place, 
it is especially important to develop a 
detailed transition plan for implementing 
a new approach. In many places, studies 
have employed joint testing with HPV and 
cytology as a transitional approach which, 
although an expensive alternative, does 
provide a useful short-term way of evalu-

ating the role of HPV in the local context. 
The vast majority of these studies found 
that cytology rarely detects high-grade 
lesions that are not also HPV positive. This 
provides the basis for reserving cytology to 
triage HPV-positive women, thereby reduc-
ing the number of unnecessary referrals 
for transient lesions. HPV demonstration 

projects employing this scheme are a good 
way to introduce HPV testing in areas 
where good cytology already exists.
Because of the rarity of cervical cancer, 
all studies have relied on the detection 
of CIN3+ or CIN2+ as the primary end-
point, therefore it would be desirable to 
demonstrate that primary testing with 
HPV only can also reduce cervical cancer 
incidence in a cost-effective manner in the 
developed world. This has already been 
shown in India.10 The existence of organ-
ised programmes offers an opportunity to 
undertake a large simple trial in a relatively 
short period of time. By using an unequal 
randomisation and restricting entry to 
women aged 30-35 (e.g. 33), such a trial 
can also help with transition issues related 
to the type of staff required.
The design of the proposed trial is illus-

trated in Figure 2. By 
employing a 3:1 randomi-
sation in women aged 
33-64 years, we estimate 
that there will only be a 
15% reduction in cytology 
initially, thus allowing time 
for staff to be retrained 
to do HPV testing without 
the need for redundancy. 
The primary endpoint for 
such a trial would be the 
reduction in invasive cervi-
cal cancer incidence after 
excluding screen-detected 
cancer in the first round. In 
addition, CIN3 detection 
rates in the first round and 
subsequently would pro-

vide early additional measures of efficacy. 
Referral rate, treatment rate, the duration 
of low risk after a negative screen, and a 
full health economic evaluation are also 
key outcomes. Evaluating the impact of 
different screening technologies on cancer 
incidence requires a very large pragmatic 
trial, thus we are proposing to randomise 

The case for beginning to introduce HPV 
testing as the primary screening test for 
women aged over 30 is now overwhelming. 
Numerous cross-sectional studies have 
shown it to have a far higher sensitivity for 
detecting cervical intraepithelial neoplasia 
grade 2 (CIN2+ or CIN3+) than cytology 
(HPV sensitivity over 95%, cytology 
sensitivity between 55-% and 75%1-3), 
albeit of with a somewhat lower specificity. 
These results have been confirmed in the 
first round of randomised trials2,4-8, where 
women were randomised to cytology 
versus HPV (with or without cytology), as 
opposed to the cross-sectional studies 
where all women received both cytology 
and HPV testing.  More recently, evidence 
has also emerged that HPV testing leads 
to a longer period of low-risk than after a 
negative smear (Figure 1).
The lower specificity of HPV 
testing is most apparent at 
younger ages, but is also of 
importance above the age 
of 30. Triaging HPV-positive 
women with cytology and 
only referring those with 
positive smears currently 
seems the best option, 
but newer approaches 
which identify HPV-16 
separately, expression of 
RNA for HPV E6/E7 genes 
or immunohistochemical 
tests for p16 are likely to 
help with this problem. 
Despite there being some 
concern that the number 
of referrals due to HPV 
testing will be higher than with cytology, 
the total number of referrals will actually 
be reduced by longer screening intervals 
even though the referral rate per screen 
may be somewhat higher. The benefits 
of HPV testing do not, however, need 
to wait for further refinements, which 
will undoubtedly come, and we now 

Figure 1. 
Kaplan-Meier plots of cumulative incidence rate for CIN3+ for women according to baseline test results 
in the first 72 months of follow-up from an overview of a number of trials.9
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a million women over three years, which 
is still a modest number given that more 
than four million screening smears are per-
formed in the United Kingdom every year. 
Such a large randomised demonstration 
project means that procedures need to 
be streamlined so that it is conducted 
more as a service activity, without all of 
the added requirements of a research 
study. A key issue here is informed written 
consent. This is the accepted standard 
for research studies but is rarely used in 
demonstration projects. We believe that 
witnessed consent with 24 hours between 
informing and consenting is excessive 
here, and would more than double the 
cost of a simple pragmatic trial. Instead, 
we believe it would be more appropriate 
to provide full information to all women as 
part of their invitation to attend screening. 

In this invitation, they should be given an 
opportunity to opt-out and only have con-
ventional screening by cytology, although 
not doing so and attending for screening 
should be deemed an adequate level of 
consent. Ethics committee review and 
approval of these procedures will clearly 
be necessary.

In their review of cervical screening, The 
International Agency for Research on 
Cancer (IARC) acknowledged that HPV 
testing is an acceptable option. They 
stated that: 

 “There is sufficient evidence, based on sur-
rogate markers, that the efficacy of HPV testing, 
using a validated system, as the primary screening 
modality can be expected to be at least as good as 
that of conventional cytology”

The UK ministerial Advisory Committee on 
Cervical Screening (ACCS) has also made 
the following statement:

 “A woman screened for HPV DNA using an 
established test within a nationally recognised 
research study or pilot will be considered to have 
been screened…. Within such a setting, an HPV 
test is an acceptable alternative to cytology. 
Research is essential for improving the NHS Cervi-

cal Screening Programme 
and that randomised stud-
ies embedded within the 
call and recall programme 
are to be encouraged.”

Instead of requiring 
formal written con-
sent, we feel that all 
concerned would be 
better served by pro-
viding better and more 
detailed information 
about HPV testing, 
both to the women 
being screened and 
to the medical com-
munity, especially 
practice nurses and 
general practitioners 

(GPs). The letter of invitation should con-
tain details of the screening procedures, 
the reason the project is being under-
taken, the potential benefits and possible 
downsides, and a clear opt-out provision. 
Ideally, a separate opt-out provision to use 
surplus samples for pseudo-anonymised 
research on new tests that allows linkage 

to subsequent outcome is desirable, but 
not essential.
All of this will need to be supplemented 
by other information sources, including 
telephone help-lines, a web site with more 
details, and information at GP surgeries. 
Education for practice nurses on the issues 
involved will also be essential.
All of this is not essential for the intro-
duction of HPV testing, as the body of 
scientific evidence now provides over-
whelming evidence that this is a more 
sensitive, robust and reliable screening 
test for CIN3 detection with as good, and 
probably better, efficacy for the prevention 
of cervical cancer. This is especially true 
where cytology has not been implemented 
or is ineffective. However, in places where 
cytology is well established, some sort of 
transition to HPV testing will usually be 
necessary and it is time to begin to plan 
and implement this transition now.

References: 1. Cuzick J et al. Overview of the European 
and North American studies on HPV testing in primary cer-
vical cancer screening. Int J Cancer 2006;119:1095-101. 2. 
Ronco G et al. Human papillomavirus testing and liquid-based 
cytology: results at recruitment from the new technologies 
for cervical cancer randomized controlled trial. J Natl Cancer 
Inst 2006;98:765-74. 3. Mayrand MH et al. Human papillo-
mavirus DNA versus Papanicolaou screening tests for cervi-
cal cancer. N Engl J Med 2007;357:1579-88. 4. Ronco G et 
al. Results at recruitment from a randomized controlled trial 
comparing human papillomavirus testing alone with conven-
tional cytology as the primary cervical cancer screening test. 
J Natl Cancer Inst 2008;100:492-501. 5. Kotaniemi-Talonen 
L et al. Screening with a primary human papillomavirus test 
does not increase detection of cervical cancer and intraepi-
thelial neoplasia 3. Eur J Cancer 2008;44:565-71. 6. Naucler 
P et al. Human papillomavirus and Papanicolaou tests to 
screen for cervical cancer. N Engl J Med 2007;357:1589-97. 
7. Bulkmans NW et al. Human papillomavirus DNA testing 
for the detection of cervical intraepithelial neoplasia grade 
3 and cancer: 5-year follow-up of a randomised controlled 
implementation trial. Lancet 2007;370:1764-72. 8. Kitchener 
HC et al. HPV testing in combination with liquid-based cytol-
ogy in primary cervical screening (ARTISTIC): a randomised 
controlled trial. Lancet Oncol 2009;10:672-82. 9. Dillner J et 
al. Long term predictive values of cytology and human papil-
lomavirus testing in cervical cancer screening: joint European 
cohort study. BMJ 2008;337:a1754. 10. Sankaranarayanan R 
et al. HPV screening for cervical cancer in rural India. N Engl 
J Med 2009;360:1385-94. 11. Sasieni P, Cuzick J. Could HPV 
testing become the sole primary cervical screening test? J 
Med Screen 2002;9:49-51.
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Figure 2. 
Proposed implementation schema for the HPV testing project. LBC: Liquid-based cytology. 
Adapted from Sasieni P, Cuzick J (2002).11
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Audits may assist in improving the effective-
ness of screening programmes by evaluating 
the extent of the morbidity that can be 
affected by changes in programme organi-
zation, screening methods, or treatment 
and follow-up strategies for abnormalities 
detected by screening. Cervical cancer 
incidence in Sweden has declined 67% over 
a 40-year period, although the disease has 
not been eradicated. We have developed a 
protocol for a comprehensive nationwide 
audit of the Swedish cervical cancer screen-
ing programme1 with the aim of setting the 
standards for routine monitoring of the 
reasons why cervical cancers still occur 
despite organized screening, to assist in pri-
oritizing efforts to improve the effectiveness 
of screening programmes, and to monitor 
the effects of new methods.
National guidelines recommend screen-
ing women aged 23-50 years every 
three years and women aged 51-60 
years every five years. Women older 
than 60 years of age are not invited to 
screening. Information on all Pap smears 
taken within, as well as outside, the organ-
ized screening programme is available on 
a county-by-county basis and invitations 
to testing by midwives are issued when a 
time period equal to a screening interval 
has elapsed. Women who choose to have 
Pap smears taken outside the organized 
programme are only invited when a screen-
ing interval is exceeded in order to minimize 
over-screening. 
This comprehensive nationwide audit of 
an organized cervical cancer screening 
programme used routinely collected data 
on individual subjects from nationwide 
registers and also included the smears 
taken outside the organized screening 
programme. All Swedish residents have 
a unique personal identification number 
that is used to identify all cases and con-
trols and to link all registers and clinical 
records. Controls were identified from the 
nationwide population register. The source 
of screening history data was the same for 
cases and controls. 

dUrAtion And cleArAnce of AnAl hUmAn pApillomA-
virUs (hpv) infection Among women: the hAwAii hpv 
cohort stUdy
Y. B. Shvetsov, B. Y. Hernandez, K. McDuffie, L. R. Wilkens, X. Zhu, L. Ning, J. Killeen, L. 
Kamemoto, and M. T. Goodman. Clin.Infect Dis 48 (5):536-546, 2009.

This longitudinal study investigated anal HPV infection duration and clearance 
patterns in a cohort of 431 sexually active healthy women in Hawaii. Fifty 
percent of these women experienced a total of 414 incident anal HPV infec-
tions through an average follow-up period of 1.2 years; 58% of these infections 
cleared during follow-up. The clearance rate for a high-risk anal infection was 
9.2 per 100 woman-months, with a median duration of 150 days. The slowest 
clearing high-risk HPV types were HPV-59 (median clearance time, 350 days) 
and HPV-58 (252 days). The median clearance times for HPV-16 and HPV-18, 
the predominant types associated with anal cancer, were 132 and 212 days, 
respectively. Nonviral factors that delayed clearance of anal HPV included 
douching, long-term tobacco smoking, and anal sex. The study concludes 
that even though HPV is commonly acquired in healthy women, the majority 
of anal HPV infections resolve in a relatively short time, thus suggesting limited 
efficacy of HPV testing as an anal cancer screening tool.

bidirectionAl AssociAtion of AnogenitAl And orAl 
cAvity/phAryngeAl cArcinomAs in men
A. G. Sikora, L. G. Morris, and E. M. Sturgis. Arch.Otolaryngol.Head Neck Surg. 135 (4):402-405, 2009.

The bidirectional association of anogenital and oral cavity/pharyngeal HPV-
associated cancers in men was studied using data from the Surveillance, 
Epidemiology, and End Results cancer database in the United States. The study 
included 47,308 men 20 years and older with an index oral cavity/pharyngeal 
or anogenital cancer. The outcome measure was the occurrence of a second, 
primary HPV-associated (anogenital or oral cavity/pharyngeal) or -unrelated 
cancer (prostate, bladder, or colon). The standardized incidence ratio (SIR) was 
elevated for both anogenital cancer following oral cavity/pharyngeal cancer (SIR: 
1.9; 95% CI: 1.2-2.7) and oral cavity/pharyngeal cancer following anogenital 
cancer (SIR: 3.0; 95% CI: 2.1-4.2). These findings support the influence of sexual 
behavior on the risk of HPV-associated head and neck cancers.

postlicensUre sAfety sUrveillAnce for qUAdrivAlent 
hUmAn pApillomAvirUs recombinAnt vAccine
B. A. Slade, L. Leidel, C. Vellozzi, E. J. Woo, W. Hua, A. Sutherland, H. S. Izurieta, R. Ball, 
N. Miller, M. M. Braun, L. E. Markowitz, and J. Iskander. JAMA 302 (7):750-757, 2009.

This report reviews and describes adverse events following immunization (AEFIs) 
with the quadrivalent HPV vaccine (qHPV) reported to the Vaccine Adverse Event 
Reporting System (VAERS), a national, voluntary, passive surveillance system, 
between June 1st, 2006 and December 31st, 2008. VAERS received 12,424 
reports of AEFIs following qHPV distribution, a rate of 53.9 per 100,000 doses 
distributed. A total of 772 reports (6.2% of all reports) described serious AEFIs, 
including 32 deaths. The reporting rates per 100,000 qHPV doses distributed 
were 8.2 for syncope; 7.5 for local site reactions; 6.8 for dizziness; 5.0 for 
nausea; 4.1 for headache; 3.1 for hypersensitivity reactions; 2.6 for urticaria; 
0.2 for venous thromboembolic events, autoimmune disorders, and Guillain-
Barre syndrome; 0.1 for anaphylaxis and death; 0.04 for transverse myelitis and 
pancreatitis; and 0.009 for motor neuron disease. Most of the AEFI rates were no 
higher than the background rates compared with other vaccines, although there 
was disproportional reporting of syncope and venous thromboembolic events. 
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All the 1,230 invasive cervical carcinoma 
cases reported to the Swedish Cancer 
Registry 1999-2001 were classified by age, 
The International Federation of Gynecology 
and Obstetrics (FIGO) stage and histo-
logical type. Diagnoses were rechecked 
and each case was matched to five controls 
from the National Population Register. Pap-
smear screening histories for cases and 
controls were reviewed using the National 
Cervical Cancer Screening Register. We also 
assessed whether women aged 66 years 
or older had a smear taken within 0.5-6.5 
years before a cancer diagnosis. 
The screening histories of all subjects 

were assessed during a window-of-
screening exposure exactly one screening 
interval long and which ended six months 
before the cervical cancer diagnosis in 
order to avoid differential exclusion of 
screening tests for cases and to avoid 
selection, recall, and testing biases. The 
odds ratios and their confidence intervals 
of cervical cancer according to screening 
history were calculated using conditional 
logistic regression models. All statistical 
tests were two-sided.
As expected, we found that not having had 
a Pap smear taken within the recommended 
screening interval was the most important 
risk factor for cervical cancer in the 
presence of a screening program: approxi-

mately 64% of all cervical cancers and 83% 
of the advanced cases were diagnosed in 
women who had not been tested (Figures 
1 and 2). Women who had not had a Pap 
smear within the recommended screening 
interval had higher risk of cervical cancer 
than women who had been screened (Odds 
ratio [OR]: 2.52; Confidential Interval [CI]: 
2.19-2.91). Very few cancer cases occur 
under the age of 26. However, the risk was 
similarly increased from the age of 27 and 
upwards and was also demonstrated for 
women above screening age. The risk for 
non-squamous cell cervical cancers (OR: 
1.59; CI: 1.20-2.11) was also increased. 

Women who had not had a Pap smear 
within the recommended screening interval 
had a particularly high risk of advanced 
cancers (OR: 4.82; CI: 3.61-6.44). The total 
number of Pap smears taken nationwide 
in the screening ages is about 10% higher 
than needed to reach the observed 78% 
test coverage.
Compliance with screening recom-
mendations and high population 
coverage are vital for success. Efforts 
should now be devoted to identifying 
and inviting under-screened older 
women where the remaining heavy 
morbidity is seen. The finding that 11% 
of cervical cancer cases in our study had an 
abnormal Pap smear as opposed to only 3% 

of controls implies that the risk of cervical 
cancer could also be reduced by improv-
ing the management of abnormal smears. 
However, nearly all these cases were of low 
stage and had an excellent prognosis. 
The main focus of our audit was to evaluate 
the effectiveness of an organized screening 
programme in preventing invasive cervical 
cancer through the detection and further 
assessment of precursors, procedures 
that can take up to six months. Smears 
taken from one to six months before 
diagnosis of the cancer could not have 
prevented the invasive cancer because 
it was already present before the assess-

ment and treatment process had finished. 
These smears are, however, interesting in 
another respect: the FIGO stage distribu-
tion for such screening-detected cases was 
significantly shifted toward earlier stages 
with better prognosis, thus allowing for 
fertility-sparing treatment. 
Further studies related to this audit, aimed 
at analyzing the effect of clinical investiga-
tion and treatment of abnormal smears, 
the identification of risk individuals in the 
older population and survival of cancer 
cases in relation to screening history, are 
in progress.

Reference: 1. Andrae B et al. Screening-Preventable 
Cervical Cancer Risks: Evidence From a Nationwide Audit 
in Sweden. J Natl Cancer Inst 2008; 100: 622 – 629.

A population-register-based audit gives detailed information on the effectiveness of a screening programmes. 
Compliance with screening recommendations and high coverage of tests are vital factors for success.

screening-preventAble cervicAl cAncer risKs in 
sweden: A nAtionwide AUdit
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Figure 1: Cancer in screened women by age and FIGO stage. 
Cancers in women tested according to recommendations were detected in low FIGO stage. Very 
few cancer cases were seen among older women with a smear within six years.

Figure 2: Cancer in non-screened women by age and FIGO stage. 
63.5% of all cases and more than 81% of the advanced cases were seen among non-tested women. 
Most advanced cancers appear in non-tested women above the ages of screening invitation. 

11



consortiUM

Table 1

 To bring together experts who are involved in systematic reviews 
of studies on:
• evaluation of new methods used in screening, triage and 

management of screen positives;
• treatment of cervical cancer precursors, follow-up after treat-

ment, adverse effects of treatment;
• prevention of cervical cancer in developing countries;
• HPV vaccination (prophylactic, therapeutic);
• participation of the target population.

 To perform and discuss recent systematic reviews and 
meta-analyses.

 To define priorities for future meta-analytical work.

 To train young scientists in systematic reviews and meta-analysis 
methods.

 To assist in the development of statistical methods and study 
design, quality of reporting.

 To spread guidelines for good practice and quality of design, 
conduct and reporting of studies and pooling of the results of these 
studies.

OBJECTIVES OF THE CERVICAl CANCER PREVENTION 
SuBGROuP OF THE COCHRANE GyNAECOlOGICAl 
CANCER REVIEW GROuP

systemAtic reviews 
on cervicAl cAncer 
prevention

Given the continuously increasing amount of new 
information on innovative cervical cancer prevention 
methods, clinicians and decision makers regularly need 
to be provided with up-to-date systematic reviews. This 
is certainly very much the case nowadays, in an era where 
primary prevention of cervical cancer by vaccinating 
against HPV is an option. Systematic reviews and meta-
analyses allow the current knowledge on a new method 
to be summarised and compared with a conventional 
method. Such reviews provide the evidence needed 
for the development of best-practice guidelines and 
help decision-makers to prioritize funding of effective 
interventions. However, authors of meta-analyses often 
come to different conclusions, which confuses clinicians 
and stakeholders. The causes of these discrepancies 
usually include a lack of rigorous primary study designs 
and a poor understanding of pathogenesis and clinical 
aspects by systematic reviewers. It is therefore impera-
tive to bring together experts with different professional 
backgrounds and skills who are interested in summarizing 

current knowledge regarding cervical cancer prevention 
methods together, in order to improve the methods and 
quality of future reviews. The Cochrane Collaboration 
offers an appropriate framework to realize this objective.
The idea of creating a core group of systematic review-
ers focusing on cervical cancer prevention came from 
an accidental but inevitable meeting between myself, 
Prof. Evangelos Paraskevaidis (Ioanina, Greece) and 
Dr. Pierre Martin-Hirsch (Preston, UK), who are both 
gynaecologists studying outcomes after treatment of 
cervical intraepithelial neoplasia (CIN) and involved in 
the Cochrane Collaboration. In 2004, I was invited by 
the European Commission to finalise the second edition 
of the European Guidelines on Quality Assurance in Cervical 
Cancer Screening. In the same year, I received –in error– a 
letter which should have been addressed to Evangelos 
Paraskevaidis. Sending this letter on to its correct 
destination brought us together and was the start of a 
long-lasting collaboration.
In the meanwhile, four Cochrane Workshops on Systematic 
Reviews on Prevention of Cervical Cancer were organized within 
the framework of the Cochrane Colloquia (Dublin, 2006; 
Freiburg, 2008) or the International Conferences of the 
Papillomavirus Society (Beijing, 2007; and Malmö, 2009). 
In Beijing, it was unanimously agreed to set up an inter-
national team of experts in systematic reviews, involving 
the principal investigators of the main trials and to 
meta-analyze data from all randomized trails comparing 
cytology with HPV-based primary screening.1 In addition 
to HPV-based primary screening, other topics for future 
meta-analyses were proposed. These included alternative 
cytology-based cervical cancer screening (liquid-based 
and automated cytology); triage of minor cytological 
lesions; follow-up after treatment of high-grade cervical 
neoplasia; cervical cancer screening in developing coun-
tries; clinical applications of detection of over-expressed 
p16, detection of HPV mRNA; and lastly prophylactic 
vaccination against HPV associated disease.
Table 2 contains an overview of the conclusions of our 
meta-analytical work conducted so far and this work is 
currently translated in formal Cochrane Reviews.
The next Cochrane Workshop will take place in Montreal 
(6 July 2010, website: http://hpv2010.org) and will be 
co-chaired by Marc Steben and Achim Schneider, presi-
dents of the 26th and 27th International Papillomavirus 
Conferences, respectively. 

References: 1. Arbyn M, Cuzick J. International agreement to join forces in synthesizing evidence on new methods for cervical cancer prevention. Cancer Lett 
2009;278: 1-2.

Marc Arbyn 
Cochrane Gynaecological Cancer Review 
Group, Unit of Cancer Epidemiology, Scientific 
Institute of Public Health. Brussels, Belgium.
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Table 2

hPV in
100 sLiDes

 Triage of women with minor cytological lesions 
In triage of women with atypical squamous cells of undetermined sig-
nificance, the Hybrid Capture® 2 assay (HC2®, QIAGEN, Gaithersburg, 
MD, USA) has improved accuracy (higher sensitivity, similar specificity) 
for an outcome of CIN2 or worse compared to cytological surveillance.
Most women with low squamous intraepithelial lesion (LSIL) are 
high-risk HPV DNA (HC2®) positive, thus compromising the specificity 
of HPV triage.  However HPV DNA testing becomes more specific for 
older women, although more detailed meta-analytical work is needed 
to define an age cutoff.

 Primary screening for cervical cancer 
Compared to cervical cytology, primary screening for DNA of high-risk 
HPV types is more sensitive but less specific for identifying underlying 
CIN2 and CIN3 or worse lesions.  Women who are HPV negative have 
a lower risk of developing CIN3 or worse lesions in the next 3-6 years 
compared to women with a negative cervical cytology result.

 Surveillance after treatment of cervical precancer 
After treatment of a CIN lesion, HPV testing appears to be more 
sensitive but slightly less specific than follow-up cytology in the short 
term (less than 2 years) for predicting recurrent and residual cervi-
cal intraepithelial neoplasia.  It must be remarked that studies are 
heterogeneous in methodology and quality and timing post-treatment 
is insufficiently accounted for. 

 Adverse pregnancy outcomes 
Women becoming pregnant after treatment for cervical intraepithelial 
neoplasia by excision are at increased risk of preterm delivery and low 
birth weight.  Cold knife excision is associated with serious adverse 
pregnancy outcomes, including perinatal mortality. 

 liquid-based cytology 
Liquid-based cervical cytology (LBC) is neither more sensitive nor more 
specific for detection of high-grade cervical intraepithelial neoplasia 
compared with the conventional Pap test. However, LBC reduces the 
proportion of unsatisfactory samples.

CONCluSIONS FROM SySTEMATIC REVIEWS AND META-ANAlySES, CuRRENTly BEING 
TRANSlATED INTO COCHRANE REVIEWS

The spectrum of human cancer related to 
HPV is growing. From literature reviews 
the estimated proportion of cases attrib-
uted to HPV (largely HPV-16) ranges from 
virtually 100% in cervical cancer to close 
to one quarter for the oral cavity cancers. 
Of notice is that for some locations the cas-
es are in men (penile cancers) or both in 
men and women (anal cancer and cancers 
of the oropharynx and oral cavity).
The strength of the evidence for HPV cau-
sality in some of these locations is not as 
comprehensive as it is for cervical cancer, 
where all study designs have been applied 
to the investigation in very large number 
of specimens worldwide. Therefore the 
proportion of specimens harboring HPV 
DNA for some of the locations cannot be 
linearly translated into an attributable frac-
tion estimate. Given the low incidence of 
some of these cancers, it is unlikely that 
formal case-control or cohort studies will 
ever be feasible. Howevwer mechanistic 
evidence (identification of viral mRNA, viral 
integration or other biomarkers) as well as 
the analogy with the cervical cancer model 
and the coherent epidemiology helps to in-
terpret the evidence and suggest that HPV 
is also an intervening causal risk factor. 
Ongoing and future studies should be able 
to refine the estimates of the different risk 
attributable fractions and the interactions 
with other known regional carcinogens 
such as smoking or alcohol consumption in 
oral cavity cancers. 

 
In addition to the scientific interest in un-
derstanding the mechanisms of mucosal 
HPV carcinogenesis in the less susceptible 
organs, the findings indicate that HPV-16 
and -18 vaccines could also partially pro-
tect HPV vaccinated persons against the 
list of cancers shown in the slide. This 
assumption has been reinforced by the 
reports of some of the HPV vaccine trials 
reporting high efficacy against pre-invasive 
lesions of the vulva and vagina (VIN and 
VAIN) amongst vaccinated women. 

(Garland S et al. Quadrivalent vaccine against Human 
Papillomavirus to prevent Anogenital Diseases. N Eng J 
Med 2007; 356: 1928-43).

the spectrUm of hpv relAted cAncers

Extracted from the WHO/ICO Information Centre on HPV and Cervical 
Cancer, second edition 2009 (www.who.int/hpvcentre and hpvcentre@
iconcologia.net). The slide is largely based on four review references: 
•Bosch FX et al. The causal relation between human papillomavirus 
and cervical cancer. J Clin Pathol 2002;55:244-265. •De Vuyst H et 
al. Prevalence and type distribution of human papillomavirus in carci-
noma and intraepithelial neoplasia of the vulva, vagina and anus: a 
meta-analysis. Int J Cancer. 2009 Apr 1;124(7):1626-36. •Miralles-
Guri  C et al. Human papillomavirus prevalence and type distribution 
in penile carcinoma. J Clin Pathol. 2009 Oct;62(10):870-8. Epub 
2009 Aug 25. •Kreimer AR et al. Human papillomavirus types in 
head and neck squamous cell carcinomas worldwide: a systematic review. 
Cancer Epidemiol Biomarkers Prev. 2005 Feb;14(2):467-75. •Backes 
DM et al. Systematic review of human papillomavirus prevalence in 
invasive penile cancer. Cancer Causes Control 2009;20(4):449-57. 
Artwork: Nuria Monfulleda (ICO Information Centre)
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Published in full in Fairley ChK et al. Sex Transm Infect 2009;85:499-502.  

This study examined the changes in presentations of 
genital warts at a sexual health centre after the intro-
duction of a free HPV vaccination program. The aim of 
the study was to determine whether the vaccination 
program had had a population impact on presentations 
of genital warts. 
Australia is in a relatively unique position to answer this 
question because it has achieved a higher level of cover-
age for women outside the school-based program than 
most other countries and therefore is likely to be the 
first country to see significant changes in presentations 
of genital warts if they were to occur.
Australia distributed the quadrivalent vaccine in April 
2007 to girls in school, and in July 2007 to women 
less than 27 years of age outside of the school-based 
programme. 

The study involved a retrospective analysis of new clients 
attending Melbourne Sexual Health Centre (MSHC) from 
January 2004 to December 2008. The proportion of 
new clients with genital warts attending was analysed 

to determine whether there had been a reduction in 
2008 compared to previous years. 
Over the five-year period from 2004 to the end of 2008, 
36,055 new clients attended MSHC. Genital warts were 
diagnosed in 3,826 (10.6%; 95% Confidence Interval [CI]: 
10.3-10.9). The proportion of women <28 years diag-
nosed with warts decreased by 25.1% (95% CI: 19.3-30.5) 
per quarter in 2008 but showed only a negligible increase 
of 1.8% (95% CI: 0.2-3.4) per quarter from the start of 
2004 to the end of 2007, thus indicating a significant 
difference in trends between these two time periods (p 
< 0.001). There was no evidence of a difference in trend 
for the quarterly proportions before and after the end of 
2007 for any other subgroup, and on only one occasion 
was there strong evidence of a trend different to zero, 
namely that for heterosexual men in 2008, where the 
average quarterly change was a decrease of 5% (95% CI: 
0.5-9.4: p = 0.031). 
It is noteworthy that the number of male sexual 
partners among women less than 28 years of age in 
2004-7 and 2008 did not differ (mean of 2.5 and 2.4, 
respectively; P=0.19), and the proportion of clients 
attending MSHC for the first time diagnosed with 
herpes was stable during the study period. 
We saw a marked reduction in clinical presentations for 
genital warts among women in the target age group for 
HPV vaccination in the year following the implemen-
tation of a national HPV vaccination program, a fall 
that clearly diverged from previous trends in clinical 
diagnoses. The only other subgroup to show a modest 
fall in presentations for genital warts was heterosexual 
men in 2008. Notably, there was no difference in 
genital wart diagnoses between the two time periods 
(2004-7 and 2008) or any reduction observed in 2008, 
among homosexual men or women outside the age 
group eligible for free vaccination. The magnitude of 
the reduction in women less than 28 years indicates a 
potential for substantial reductions in wart-associated 
morbidity and costs and has important implications 
for countries when deciding between the bivalent 
and quadrivalent vaccine. Our findings are consistent 
with, and provide strong, plausible evidence for, the 
effectiveness of the vaccine at the population level. 
Clinical trials have clearly demonstrated the efficacy.

A rApid decline in presentAtions for 
genitAl wArts After the implementAtion of 
A nAtionAl qUAdrivAlent hpv vAccinAtion 
progrAm for yoUng women

Christopher K Fairley1, Jane S Hocking1, lyle C Gurrin1, 
Marcus y Chen2, Basil Donovan3, Catriona S Bradshaw4

1University of Melbourne, Melbourne Sexual Health Centre. Melbourne, Australia. 
2 Melbourne Sexual Health Centre, The Alfred Hospital, Australia. 
3University of New South Wales, Australia. 4Monash University, Australia.

 Women < 28
 Women ≥ 28
 MSM
 MSW
 HSV

MSM: men who have had sex with men but not women in last 
year. MSW: men who have had sex with women but not men in 
the last year. HSV: Primary genital herpes. Vertical line refers to 
the commencement of the free vaccination programme against HPV.

20
18
16
14
12
10
8
6
4
2
0

Q1 04
Q3 04

Q1 05
Q3 05

Q1 06
Q3 06

Q1 07
Q3 07

Q1 08
Q3 08

Quarters since 2004

Vaccination program 
commences
July 2007 

proportion of new clients with warts 
per quarter

Pe
rc

en
ta

ge

14



References: •Strong MS, Vaughan CW, Healey GB. Recurrent respiratory papillomatosis. In: Healey GB, ed. Laryngo-tracheo problems in the pediatric patient. Spring-
field, IL: Charles C. Thomas, 1979:88-89. •Bomholt A. Acta Otolaryngol 1988;105:367-371.•Lindeberg H, Elbrond O. Clin Otolaryngol Allied Sci 1990;15:125-131.•Derkay 
CS. Arch Otolaryngol Head Neck Surg 1995;121:1386-1391. •Armstrong LR et al. Clin Infect Dis 2000;31:107-109.•Silverberg MJ et al. Arch Otolaryngol Head Neck Surg 
2004;130:711-716. •Marsico M et al. Estimating the disease burden of juvenile onset RRP (JORRP) in the United States (US) using large administrative databases - Prelimi-
nary results. 2009 International Papillomavirus Conference Abstract Book 2009:P-03.58. •Campisi P et al. The epidemiology of juvenile onset recurrent respiratory papil-
lomatosis derived from a population level national database. Laryngoscope. In Press.

recUrrent respirAtory 
pApillomAtosis in children

Paolo Campisi 
Centre for Paediatric Voice and Laryngeal Function. Hospital 
for Sick Children, University of Toronto. Toronto, Canada.

The impact of HPV infection on the cervix and anogenital 
tract has been recognized by the medical community, 
public health officials and the general public for some time. 
However, the potential manifestation of HPV infection in the 
airway, known as recurrent respiratory papillomatosis (RRP), 
has remained in relative obscurity, which is perhaps not 
surprising given the rarity of this condition. There is no cure 
for RRP and, as the name implies, afflicted individuals are 
subject to repeated surgical procedures to remove wart-like 
lesions from the aerodigestive tract. 
In the airway, HPV has a particular tropism for the epithelium 
of the vocal folds and larynx, although it can also produce 
wart-like lesions in the respiratory epithelium of the nose, 
pharynx, trachea and bronchi, thereby compromising vocali-
zation, respiration and swallowing function 
(see Figure). When it occurs in children, RRP 
is termed juvenile onset recurrent respiratory 
papillomatosis (JoRRP). In the vast majority of 
cases, JoRRP is acquired by vertical transmis-
sion of HPV types -6 and -11 from infected 
mother to child during pregnancy or at the 
time of delivery. 
The incidence and prevalence of JoRRP 
have been reported for several geographi-
cal areas and health care jurisdictions (see 
table). However, the majority of reported 
epidemiological rates are derived from 
limited populations or from estimates and 
extrapolations. Indeed, the reported rates 
are highly variable and the discrepancies may 
represent either true differences in disease 
burden between populations or limitations in 
the study methodologies. The concern here 
is that inaccuracies in reported estimates of 
JoRRP incidence and prevalence have the 
potential to jeopardize the interpretation of 
therapeutic and cost-based studies. 
Canada represents an ideal location for 
the epidemiological study of JoRRP and 
the acquisition of accurate measures of 
incidence and prevalence because of the 
universal access to health care and the 
strict centralization of specialized pediatric 
care. Population-level measures of JoRRP 

incidence and prevalence were recently derived for Canada. 
From 1994 to 2007, the average annual incidence of JoRRP 
in Canada was 0.24 per 100,000 children aged 14 years or 
less. The corresponding prevalence was 1.11 per 100,000. 
Although only 243 cases of JoRRP were identified during this 
time period, the children collectively underwent a staggering 
3021 surgical procedures to control their symptoms. It is this 
latter statistic that underlines the enormity of the physical, 
psychological and financial burden of JoRRP. 
The intrusive nature of JoRRP has profound implications 
on the health and well-being of affected children and their 
families. Parents are usually plagued with feelings of guilt 
and children are often the victims of insensitive remarks 
and bullying from their peers. 

“You just feel like you’re always alone. You don’t have 
any friends. You keep quiet and stay by yourself” 
(quote from one of my patients published in 
the Toronto Star, April 6, 2006).
The rarity of JoRRP is rivaled by the devasta-
tion the disease imposes on the lives of 
affected children and their families. It is the 
hope that ongoing research concerning the 
epidemiology, prevention and treatment of 
JoRRP will increase public awareness and 
enable scientists to more effectively advocate 
for the needs of children with this disease. 

Table: Summary of reported incidence and prevalence data for Juvenile onset Recurrent Respiratory 
Papillomatosis.

Study Population Patient Age Incidence Prevalence
Strong et al., 1979 United States ≤ 16 years 0.4 / 100,000 n.a.
Bomholt, 1988 Copenhagen ≤ 14 years 0.6 / 100,000 0.8 / 100,000

Lindeberg & 
Elbrønd, 1990

Funen, Jutland 
Denmark

< 20 years 0.36 / 100,000 n.a.
< 15 years 0.48 / 100,000 n.a.

Derkay, 1995 United States ≤ 14 years 4.3 / 100,000 n.a.

Armstrong et al., 
2000

Atlanta < 18 years 1.11 / 100,000 2.59 / 100,000
Seattle < 18 years 0.36 / 100,000 1.69 / 100,000

Silverberg et al., 
2004 Denmark < 15 years 3.5 / 1 million 

person-years n.a.

Marsico et al., 
2009 United States

≤ 17 years
Private insured
Public insured

1.98 / 100,000
3.21 / 100,000

1.94 / 100,000
4.20 / 100,000

Campisi et al., 
2009 Canada ≤ 14 years 0.24 / 100,000 1.11 / 100,000

n.a.: indicates data not available.

Figure
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Miami, uSA
9th - 12th March 2010
14th International Congress on 
Infectious Diseases
Venue: Hyatt Regency Miami
E-mail: icid2010@servimed.com.mx
Web: www.isid.org/14th_icid/

Caracas, Venezuela
11th-14th March 2010
XXVI Congreso Nacional y  
lXX Aniversario de la Sociedad 
de Obstetricia y Ginecología
Venue: Hotel Eurobuliding, Caracas
E-mail: sogvzla@cantv.net
Web: www.sogvzla.org/eventos.asp

Beijing, China
24th March 2010
BIT life Sciences 2nd World 
Vaccine Congress 2010
Venue: Beijing International 
Convention Center (BICC)
E-mail: sean@vaccinecon.com
Web: www.bitlifesciences.com/wcv2010/

New Delhi, India
26th - 28th March 2010
Asia Oceania Research 
Organisation on Genital 
Infections and Neoplasia 2010
Venue: Taj Palace Hotel
E-mail: secretariat@aoginindia.org
Web: www.aoginindia.org

Istanbul, Turkey 
3rd April 2010 
5th International Asian Pacific 
Organization for Cancer 
Prevention
Venue: Istanbul Convention & 
Exhibition Centre (ICEC)
E-mail: info@apocp.net
Web: www.apocp2010.net/

las Vegas, uSA
15th April 2010
The 24th North American 
Society for Pediatric and 
Adolescent Gynecology Annual 
Clinical Meeting
Venue: Westin Casuarina
E-mail: clarkins@acog.org
Web: www.naspag.org/
acm/2010preliminaryProgram.pdf

Washington, uSA
19th – 22nd April 2010
World Vaccine Congress 2010
Venue: Westfields Marriott 
Washington Dulles
E-mail: gina.geldenhuys@terrapinn.com
Web: www.terrapinn.com/2010/wvcdc/

Frankfurt, Germany
28th - 29th April 2010
Vaccine Innovation
Venue: Frankfurt, Germany
E-mail: Tom.Richardson@hansonwade.com
Web: www.hansonwade.com/
events/vaccine-innovation/

Edinburgh, Scotland
16th – 20th May 2010
17th International Congress of 
Cytology
Venue: Edinburgh  International 
Conference Centre (EICC)
E-mail: 
cytology2010@meetingmakers.co.uk
Web: www.cytology2010.com/

Montpellier, France
23rd – 25th May 2010
16th World Congress on Pediatric 
and Adolescent Gynecology
Venue: Le Corum
E-mail: c-sultan@chu-montpellier.fr
Web: www.ams.fr

Berlin, Germany
27th – 29th May 2010
EFC Congress 2010
Venue: Hotel InterContinental
E-mail: SHagenstedt@cpo-hanser.de
Web: www.efc2010.de/

Oslo, Norway
26th – 29th June 2010
The 21st Meeting of the 
European Association for 
Cancer Research
Venue: Norges Varemesse (Norway 
Exhibition & Convention Centre)
E-mail: eacr21@ecco-org.eu
Web: www.ecco-org.eu/Conferences-
and-Events/EACR-21/page.aspx/1105

Busan, South Korea
31st July-3rd August 2010
BIT life Sciences’ 1st World 
Congress of Virus and 
Infections-2010 (WCVI-2010)
E-mail: cathy@bit-wsa.com
Web: www.bitlifesciences.com/
wcvi2010/Program-wcvi.asp

Buenos Aires, Argentina
25th August 2010
2º Congreso Internacional de 
Controversias en Obstetricia y 
Ginecología (AACOG)
Venue: Salón El Mirador, Acoyte
E-mail: ahakim@fibertel.com.ar
Web: www.acog.org.ar

Prague, Czech Republic
23rd October 2010
13th Biennial Meeting Of The 
International Gynecologic 
Cancer Society (IGCS 2010)
Venue: Prague Congress Centre
E-mail: igcs13@kenes.com
Web: www2.kenes.com/igcs-2010/
pages/home.aspx

Berlin, Germany
17th – 22nd September 2011
27th International 
Papillomavirus Conference 
and Clinical Workshop
E-mail: hpv2011@cpo-henser.de
Web: www.hpv2011.org/

26th International 
Papillomavirus conference 
and clinical Workshop >>>

July 3-8, 2010
Montréal, cANADA

Venue: Palais des Congrès 
E-mail: info@iseventsolutions.com

www.hpv2010.org
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How do you see the problem of cervical cancer in 
Latin America?
Cervical cancer is an important problem in Latin America 
and Caribbean countries. It is the most common cancer 
in women in Bolivia, Ecuador, Paraguay, Peru, Guatemala, 
El Salvador, Honduras, Mexico, Nicaragua, Venezuela, 
and Haiti and the second most-common after breast 
cancer in Argentina, Brazil, Colombia, Costa Rica, Pan-
ama and in the Caribbean countries other than Haiti. In 
addition, while cervical cancer in developed countries 
has been declining steadily over the past 40 years, the 
rates in most Latin American countries have remained 
unchanged or have increased slightly.
What are the reasons for these high rates?
There are multiple reasons, but probably the most 
important ones are the lack of organized screening 
programmes and the high prevalence of cervical hu-
man papillomavirus (HPV) infections. Although there are 
screening programmes in some countries, they have 
been largely unsuccessful and the reasons for this are 
well known: a) lack of the political will to maintain an 
organized screening programme; b) lack of education for 
women at risk and for health care professionals about 
the importance of screening; and c) inadequate health 
care structures for screening, diagnosing and treating the 
cervical lesions detected. However, the positive impact 
of cytology screening has been documented in a few 
places in Latin America, such as Cali, Colombia,1 where 
a 40 year old cancer registry has shown a decline in the 
incidence rate of cervical cancer from 70 per 100.000 in 
the 1960’s to 30 per 100.000 in the 1990’s.
What is known about cervical HPV infection in 
Latin America?
We have reported high prevalence (15-20%) in women 
without cervical cancer serving as controls in case-control 

NEW OPPORTUNITIES 
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You recently published1 the result of a major vac-
cination trial showing high protection of women 
against persistent HPV-16 and -18 infections. 
What is your impression of this effort and of its 
implications?
The effort has involved many hundreds of scientists 
from all fields, as well as many clinicians and statisti-
cians to design and evaluate the trials. The practically 
perfect efficacy against the two most common cancer-
causing types of HPV means that cervical cancer may 
be drastically reduced worldwide, and potentially even 
eliminated, as the vaccines are further developed and 
screening methods become more precise.
A vaccine against HPV-16 and -18 targets the two 
most frequent types, involved in some 70% of cervi-
cal cancer. Why not include other high-risk types 
to increase protection against the 30% cancers 
induced by these other types?
Before we add other types to the current HPV vaccina-
tion formulation, we need to understand and monitor 
how the current bivalent cancer prevention vaccines 
fare in the larger phase-III trials. Questions that we will 
be able to answer include whether there is protection 
against any other related HPV types from the 16/18 
vaccine that might come “free” without the need to 
alter the vaccine production; whether other, unrelated, 
cancer-causing HPV types become more prevalent in any 
population; whether screening practices can be refined 
to target the more rare cancer-causing HPV types; and 
whether the engineering processing of adding more 
types is economically feasible.
What other studies are underway and when do you 
expect further results?
There are several HPV vaccine studies underway, all 
with their own specific aims. The two most applicable 

interview with
DIANE HARPER

hpv in screening and triage
Available HPV tests for clinical 
practice

Monograph
The essential transforming 
proteins of HPV: E5, E6 
and E7

case study
The coexistence of HPV-16- 
and -18-related high grade 
squamous intraepithelial 
neoplasia and microinvasive 
endocervical adenocarcinoma

The True impacT of The 
vaccines in developed 
counTries will be The 
reducTion of The ToTal 
cosT of The screening 
programs

nº7


 



   
 
 

 
  

  


 
  

 
 











   

      
      
       
      
          
         
       
     
        
   
     
        
        
       
        
         

        
     
        
      
     
        
       
 
         
         
        
       
         
    

 
  
 

 
 
 





nº2

Newsletter
on Human 

Papillomavirus

Monograph
HPV and the adolescent 
woman

social aspects of HPV 
infections
Self-Sampling for HPV:
Which method to use?

case study
Treatment of Vulvar 
Intraepithelial Neoplasia 
(VIN) III with imiquimod: a 
case report

interview with
JACK CUZICK

N
º 

05
 S

ep
te

m
be

r 
20

04

(continues on page 3)

www.hpvtoday.com

The HPV in Addition to Routine Testing (HART) 
Study is having an impact on the screening sce-
nario. What can you tell us about the study and 
its origins?
The HART study arose out of a long-standing interest in 
the use of the knowledge of HPV as the causative agent 
in cervical cancer. Back in 1983, in the same year as the 
discovery of HPV-16 by Durst & zur Hausen,1 we initiated 
our first triage study with Michael Campion and Albert 
Singer.2 That study examined 100 women with low-grade 
smears, and even with the relatively poor HPV-testing 
technology available then, we were able to show a clear 
difference in the progressive potential of HPV-16-like 
viruses compared to HPV-6. This led to a desire to inves-
tigate triage more systematically, and Tony Hollingworth 
joined us to do a thesis on the subject, initially using 
the old Filter In-situ Technology (FISH) for HPV testing. 
Results with FISH were not overly convincing. However, 
George Terry and Linda Ho soon joined us and set up a 
Polymerase Chain Reaction (PCR)-based HPV laboratory 
at University College, London. With this methodology we 
were again able to show that HPV-16 (and other high-risk 
types) were strongly associated with concurrent high-
grade lesions, and this made it clear to us that there 
would be a clinical role for HPV testing.3,4

What were the first results on the sensitivity of HPV 
testing as a screening test?
By now we were ready to take the bold step of evaluat-
ing HPV in the context of a routine primary screening 
test. Now Anne Szarewski joined us, and as part of her 
PhD thesis activities, took on the clinical responsibility 
for conducting the first study, which was performed on 
2000 younger women at the Margaret Pyke Centre in 
London. For this study we only tested for HPVs-16,-18,-

THE HART STUDY: 
GENESIS, RESULTS 
AND FUTURE
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cervical cancer 
numberS in 

europe

At the 22nd International Papillomavirus Confer-
ence in Vancouver you presented an estimate of the 
number of cancers attributable to infections. What 
is your best estimate of the number of incident cer-
vical cancer cases for the European region? Which 
numbers would you like to underline?
We estimated that in 2002 there were about 60,000 
new cases of invasive cervical cancer in European 
countries (as defined geographically, and including all of 
the Russian Federation). This number is slightly higher 
(67,000) for the World Health Organization (WHO) 
European Region since this includes several countries 
(all the Asian republics of the former Union of Sovietic 
Socialist Republics –USSR– Turkey and Israel) that are 
not geographically in Europe. There is a wide variation 
in the incidence rates between the countries of Europe, 
from an estimated high of 27.4 per 100,000 (world age 
standardised rate) in Serbia and Montenegro to 4.3 per 
100,000 in Finland (Figure 1).
What is your estimate of the number of deaths from 
cervical cancer? What are the determinants of 
advanced stages at diagnosis and cervical cancer 
death in Europe?
The number of deaths in 2002 was estimated at 30,000. 
Of course, deaths are the product of incidence and 
case fatality, and the latter (the inverse of survival) 
is related to stage at diagnosis. In the first half of the 
last century there were major improvements in survival 
rates of patients with cancer of the cervix, in large part 
because of earlier stage at diagnosis (probably because 
of better awareness of the disease and access to 
diagnosis and treatment services). There has been little 
change in survival rates in recent decades. In Denmark, 
for example, five-year relative survival was 61.3% in 
1958-1962 and 63.9% in 1983-1987, while in Finland 
the survival rate decreased slightly between the periods 
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With the discovery that human papillomaviruses (HPVs) 
are central to the development of cervical cancer, sci-
entists began working on vaccines to prevent HPV 
infections. One strategy for HPV vaccine development 
involves using certain viruses or species of yeast as 
miniature factories. Such microscopic factories have 
been engineered to produce large quantities of the 
protein shell from papillomaviruses. These empty 
shells are called virus-like particles (VLPs), and cannot 
cause infection; however, they are highly immunogenic. 
Furthermore, studies on cows, rabbits, dogs, and now 
humans have shown that VLP-based vaccines prevent 
papillomavirus infections in their human or animal 
hosts. 
What was the purpose of the vaccine trial pub-
lished in December 2002 (Koutsky et al.1)?
The primary goal of the trial was to determine whether 
an HPV-16 VLP vaccine would effectively prevent persist-
ent HPV-16 infection, including HPV-16-related cervical 
intraepithelial neoplasia (CIN), which is the precursor 
lesion for cervical cancer. 
How was it designed and where was it conducted?
The study was designed as a randomized controlled 
trial with 50% of study participants assigned to receive 
three injections of HPV-16 VLP vaccine (manufactured 
by Merck Research Laboratories, Bluebell, PA, USA) and 
50% assigned to receive three doses of a placebo injec-
tion. The vaccine and placebo injections were visually 
indistinguishable and none of the researchers or study 
participants knew who received vaccine or placebo. 
Study participants included 2,392 young women (16 
to 23 years of age) who were enrolled from 16 clinical 
centers in the United States. At the enrollment visit, 
women underwent an examination including collection 
of cervical samples for Pap testing and multiple genital 
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The International Agency for Research on Can-
cer (IARC) has recently evaluated and prepared a 
monograph on new technology for cervical cancer 
screening. What have been the main advances 
in the development of screening programs in the 
past 20 years?
There have been two major developments in the pub-
lic-health approach to cervical cancer screening over 
the past 20 years. The first development relates to the 
traditional cytological methods, and the second to the 
identification of HPV as the fundamental cause of cer-
vical cancer. Twenty years ago there was widespread, 
although not universal, acceptance that cervical cyto-
logical screening should reduce both the incidence of, 
and mortality from, cervical cancer. There was little un-
derstanding, however, of the real quantitative benefits 
that could result from high-quality screening, nor of the 
factors that determine its effectiveness. There was little 
information on the relative effectiveness of different 
screening frequencies, and serious misconceptions of 
the most effective age groups to target. The result of 
this lack of understanding was well exemplified by the 
experience in the UK. Millions of smears were being 
taken each year, with no discernible impact on cervical 
cancer incidence or mortality. The first IARC Workshop 
in 1985, and the work that subsequently flowed from 
it, established the impact on cervical cancer morbidity 
that could be achievable by cervical cytology screening, 
and the organization and monitoring of the screening 
programme that is required to ensure that this potential 
was realised. In the UK the effect was rapid. Reorgani-
sation of the cervical cytology programme in the late 
1980’s, with the introduction of targeted monitoring, 
led to a steady decline in both the incidence and the 
mortality of cervical cancer throughout the 1990’s. 
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Mathematical models are increasingly used to 
estimate the impact of different cervical cancer 
prevention options. What information is required to 
provide evidence-based estimates to a given coun-
try? What are your current projects in this area?
The most comprehensive modeling approach for a 
public-health problem that has as its foundation a 
complex disease like cervical cancer begins with the 
development of a natural history model that reflects 
the risk of infection and relevant stages of the disease 
course over time. Because the fundamental etiologic 
relationship between HPV infection and cervical cancer 
is not felt to differ between countries, a generic struc-
ture with relatively straightforward data needs is often 
imposed for the initial model. However, as models evolve 
in their complexity to accommodate important country-
specific details, the requirement for HPV type-specific 
parameter values quickly multiplies. Calibration tech-
niques are used to fit epidemiologic data on multiple 
targets, including observed patterns in HPV type-specific 
prevalence by age, cervical intraepithelial neoplasia by 
grade, and cancer incidence. These methods also allow 
for the incorporation of geographic variation in parity, 
oral contraceptive use, and sexual behavior as well as 
background mortality rates from other diseases, like 
Human Immunodeficiency Virus (HIV).
At the Harvard School of Public Health, we are currently 
developing a series of models calibrated to different 
countries using novel data synthesis efforts in partner-
ship with the Institut Català d'Oncologia (ICO) and the 
International Agency for Research on Cancer (IARC). 
This effort is part of a larger cervical cancer prevention 
initiative supported by the Bill and Melinda Gates Foun-
dation, which also includes partners at the World Health 
Organization (WHO) and the Program for Appropriate 
Technology in Health (PATH).
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the use of hpv 
vAccines

Your group has made substantial contributions to 
the understanding of HPV immunology and the 
development of the current HPV vaccines. What 
were the major milestones and when were they 
reached?
Dr. Jian Zhou and I were part of an international 
effort to develop vaccines to prevent HPV-associ-
ated cancers. My interest in the field dates back to 
observations with Dr. Gabrielle Medley in the early 
1980s that immunocompromise increases the inci-
dence of anogenital pre-malignancy, and specifically 
anal intraepithelial neoplasia, in patients with Human 
Immunodeficiency Virus/ Adquired Immunodeficiency 
Syndrome (HIV/AIDS). As a result of this observation 
and the work of Dr. Harald zur Hausen, who established 
the link between HPV infection and cervical cancer, Dr. 
Robert Tindle and I set out in the late 1980s to develop 
immunotherapeutic agents for persistent HPV infection. 
We rapidly realised that a lack of suitable targets for in 
vitro studies of human immune responses was a limit-
ing step. While on sabbatical with Dr. Margaret Stanley 
in Cambridge I met Dr. Zhou, and we hatched the idea 
of making HPV viruses in vitro by using his skills in 
expressing proteins from vaccinia vectors in COS cells. 
These could be used, we thought, to produce suitable 
in vitro targets for testing immunotherapeutic agents. 
The first part of this project was to make an HPV-16 
capsid, which we did after he joined me in Brisbane in 
1990. The first success was with co-expression of the 
L1 and L2 proteins, and I can remember the excitement 
we felt on seeing the first electron microscopy (EM) of 
HPV virus-like particles (VLPs) in early 1991, which we 
shared with the HPV community at the HPV workshop 
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HPV, A ubiquitous 
HumAn cArcinogen

After 30 years of modern HPV research, how 
many human cancers have been causally linked 
to HPV?
The etiologic role of genital tract mucosal HPV infections 
for cancers of the female and male lower genital tracts 
is well established. HPV infections are responsible for all 
cases of squamous cell carcinoma and adenocarcinoma 
of the cervix, and for subsets of cancers of the vulva, 
vagina, anus, and penis. The only non-genital site for 
which the evidence for HPV etiology is equally strong 
is for a subset of oropharyngeal cancers, especially 
tonsillar cancers.
What are the current views on the role of HPV in 
cancers of the mouth, oropharynx, larynx, and 
esophagus?
The presence of HPV DNA in every tumor cell (where 
it is transcriptionally active) is the defining character-
istic of cancers caused by genital HPVs. While HPV-16 
sequences have been reported from head and neck 
cancers at many sites in Polymerase Chain Reaction 
(PCR)-based studies,1 HPV DNA localized to tumor cell 
nuclei by in situ hybridization (ISH) is found almost 
exclusively in oropharyngeal/tonsillar cancers.2 HPV-16 
E6/E7 transcripts are also found almost exclusively in 
oropharyngeal/tonsillar cancers. The HPV-associated 
oropharyngeal/tonsillar cancers also have characteris-
tics typical of other cancers caused by HPV, namely a 
basaloid pathology (similar to the basaloid pathology 
of HPV-associated vulvar cancers), high expression 
of the cellular p16 protein, and infrequent p53 and 
pRb mutations. Antibodies to HPV-16 E6/E7 proteins 
are commonly found in patients with HPV-associated 
oropharyngeal/tonsillar cancers, although rarely in 
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The HPV vaccine is an extraordinary tool for primary 
prevention and has been defined by Carolyn Runowicz, 
the president of the American Cancer Society, as “one 
of the most important advances in women’s health in 
recent years”. However, putting data into practice adds 
complexity to the subject and we will discuss this aspect 
with Luciano Mariani and Mario Sideri.
•HPV Today: research data have shown the absolute 
efficacy of the vaccination in the studied population. 
What do you think about the application of these 
results to the general population?
•Mariani: I personally believe that vaccination should 
preferentially occur through organized programs in multi-
cohorts prior to sexual debut (pre-exposure) or close to it. 
This setting better suits a more precise standardization, 
a more rigorous application and monitoring of the vac-
cination and, indeed, leads to benefits for the entire 
community compared with individual vaccination. 
The major difficulty appears to be in determining 

the age-limits to recommend a mass vac-
cination as the clinical benefits of the HPV 
vaccine will probably be lower in sexually 

The hPV VACCINe IN ITALY:  
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Why do we need to develop a new screening test 
for cervical cancer?
Cervical cancer is the second most common cancer in 
women worldwide, with about 500,000 new cases and 
274,000 deaths every year –over 85% of which occur in 
the developing world. Almost all of these cancers are 
caused by carcinogenic types of HPV and are completely 
preventable. Vaccination against HPV shows promise for 
future generations and is currently being implemented in 
many developed countries. However, the current vaccine 
has some significant limitations because it is most ef-
fective against two HPV types (-16 and -18) that account 
for about 70% of cervical cancer cases. Additionally, 
the vaccine is less effective in women who have been 
exposed to the virus– and that includes a variable frac-
tion of women over the age of 20 years. Thus, screening 
remains the main hope for the current generation of 
women aged 20 years and older and screening will need 
to be continued for at least the next 30 years. 
What are the limitations of cytology-based screen-
ing in developing countries?
It is broadly accepted that well-organized cervical cancer 
prevention programs based on primary screening with 
cervical cytology lead to impressive reductions in cer-
vical cancer rates in developed countries. However, it 
has not been possible to translate this expertise to the 
developing world, where the infrastructure of cytology 
(continues on page 3)
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HPV, a Master at 
eVading tHe Host 
defences

Most HPV infections, even those with high-risk 
types and cytological abnormalities, will clear 
spontaneously without signs or symptoms. What 
is the nature of the immune response involved 
in this process? How do HPVs inhibit a proper 
immunological response?
In any viral infection the immune response consists of 
two components, namely humoral or antibody-mediated 
immunity and cell-mediated immunity (CMI). Virally 
infected cells are cleared by CMI, which involves direct 
killing by killer lymphocytes programmed to recognise 
viral antigens displayed on the surface of the infected 
cell. In the humoral immune response virus-specific 
neutralising antibodies bind to, and neutralise, the virus 
in body fluids and prevent re-infection with that specific 
virus. All the evidence that we have suggests that the 
response to HPV is no exception, although HPVs are 
masters in avoiding the host’s defences.
These viruses, particularly HPV-16 and -18, have several 
characteristics that slow the development of a robust 
immune response. They are exclusively intraepithelial 
viruses, which means that they infect the basal layer 
and then use the differentiation program of the kerati-
nocyte to progress up through the epithelium to make 
virus particles in the top superficial squames. As a 
consequence of this life cycle there is no viraemia (poor 
access of viral antigen to active antigen-presenting cells 
(APCs) and lymph nodes) and no virus-induced cytolysis. 
Furthermore, these viruses down-regulate both the 
generation of, and response to, antiviral cytokines such 
as interferon in the keratinocyte, and the consequence 
of all this is the poor activation of the innate immune 
system. Innate immunity activates adaptive immunity 
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Prophylactic hpv vaccines
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Prevention of cervical cancer in the XXI 
century: Let’s put tour tools to work 
Kathleen Irwin
M. Teresa Aguado

HPV Vaccines and 
equity

Vaccines are among the most successful health 
interventions for the prevention of infectious 
diseases, and HPV vaccines are a key weapon 
for preventing a major cancer. What are the key 
issues regarding their successful introduction? 
This major breakthrough has to be followed up by con-
certed efforts aimed at an early introduction of these 
vaccines. Among the major challenges, particularly for 
developing countries, will be the cost of the vaccine. It 
will be important that governments and collaborating 
organizations identify the burden and societal cost of 
the diseases associated with the human papillomavirus 
and the financial mechanisms that will allow the sustain-
able introduction of these vaccines.
With regard to cervical cancer mortality clusters in 
developing countries, how is cervical cancer per-
ceived in the field of vaccines and vaccination?
The field of vaccination was not able to count on this 
vaccine until recently, therefore its arrival in the public 
health armory has excited all those involved with 
vaccines and immunization. It is expected that once 
governments are able to introduce the vaccine it will 
be very well received in most communities.
What trials should now be performed in develop-
ing countries to facilitate the understanding and 
adoption of HPV vaccines?
We need to increase awareness of the diseases associ-
ated with HPV and that we now have an additional tool 
to help prevent them. It will also be important to identify 
whether this vaccine can be used in lower age groups, 
which would allow its incorporation into the normal 
childhood vaccination schedule and thereby greatly 
facilitate the logistics of its introduction.
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After more than two decades of active research 
on HPV screening in The Netherlands, what are 
the main key conclusions concerning the value of 
HPV tests?
All available data from large clinical trials show that HPV 
tests should be used as the primary screening tool for 
cervical screening. The HPV test detects 50–60% more 
of the existing clinically relevant, non-regressing cervi-
cal intraepithelial neoplasia of grade 3 (CIN3) lesions 
than cytology and, unlike cytology, HPV tests are highly 
reproducible and objective and the results show only a 
small variability across laboratories.
Of the several HPV testing systems available, what 
would be the criteria to accept a test for primary 
screening?
HPV tests should be clinically validated in order to 
ensure that a positive test result indicates a high likeli-
hood of the presence of a high-grade CIN lesion. An 
important requirement in this context is that the HPV 
test should detect the HPV infections that are associ-
ated with, or will develop into, high-grade CIN and 
should differentiate them from transient HPV infections. 
There should therefore be an optimal balance between 
clinical sensitivity and specificity for detecting high-
grade CIN. Efforts to achieve up to 100% sensitivity for 
high-grade CIN by using tests with extremely high ana-
lytical sensitivity (thereby able to detect minute amounts 
of HPV) will result in a dramatically low specificity. In 
this case, many HPV infections without high-grade CIN 
lesions (i.e. infections that are clinically not meaningful) 
will be detected, which is worthless for primary cervi-
cal screening since in a screening or clinical setting all 
women who test positive need to be followed up to 
exclude clinical lesions.
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Trials of HPV testing in screening and large Phase-III HPV vac-
cination trials have contributed significantly to re-describing 
the natural history of HPV infections and neoplastic change 
and to identify new biomarkers of the process.
Which of the novel technologies and endpoints (liquid-
based cytology [LBC], p16INK4 stains, HPV tests...) 
have proven to offer significant advantages over the 
conventional Pap smear for cervical cancer screening? 
LBC is no more accurate, at least when read manually, 
although it gives fewer unsatisfactory reports, which is an 
important advantage for the patient and the clinician. Partial 
automation, where the slide is pre-read by a robot, could 
improve the accuracy of LBC and needs to be examined 
further. The HPV test has proven to be useful for the triage 
of equivocal cytological results, which account for around 
half of abnormal results. After treatment, it is an independent 
predictive factor that helps the clinician in the follow-up 
of the patient. However, in primary screening it is still at 
the stage of pilot studies or small population programs. 
P16INK4 is increasingly being used by pathologists to confirm 
their histological diagnosis in equivocal lesions of cervical 
intraepithelial neoplasia of grade 1 (CIN1) or atypical 
immature metaplasia versus CIN3. Its cytological application 
for the triage of equivocal cytology is on the horizon, with 
the publication of large series that confirm that it has a 
similar sensitivity than the HPV test, but a better specificity 
for diagnosing high-grade CIN. Its application as a primary 
screening tool is currently being examined.
In screening and vaccination trials, what is the vari-
ability of clinical and panel reviews in the diagnosis 
of the most established endpoint (CIN2+)? 
CIN3 is a reproducible entity and represents the true 
precursor lesion of invasive cervical squamous carcinoma. 
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From 24 to 26 May this 
year, the city of Medellin 
hosted 850 Latin Ameri-
can health professionals 
during the “International 
Symposium on Clinical and 
Scientific Aspects of the 
Human Papillomavirus”.
Thirty international experts 
and leaders reported on the 
latest progress in prevention 
and control strategies for 
the diseases caused by this 
virus. The event was organi-
sed by the National Institute 
of Cancerology and the Uni-
versity of Antioquia, Colom-
bia, with the support of the 
International Papillomavirus 
Society. It was a truly land-
mark event that provided 
recommendations on the 
future of cervical cancer pre-
vention programmes, with 
particular emphasis on Latin 
America, and the technical 
and operational directions 
that research should take 
to formulate policies that 
enable the region to benefit 
from this progress.
Of the half a million cases 
of cervical cancer that are 
diagnosed each year in the 
world, Latin America ac-
counts for 72,000 cases and 
38,000 deaths. The control 

Newsletter
on Human 

Papillomavirus
www.hpvtoday.com

20
07MEDELLIN

SPECIAL ISSUE

ED
ITO

RIA
L nº12

Newsletter
on Human 

Papillomavirus

N
o.

 1
5 

Ju
ne

 2
00

8

(continues on page 3)

How do you see the option for cervical cancer 
prevention at present?
There are three not mutually exclusive ways to prevent 
cervical cancers. One is to practice ABC, which stands 
for sexual abstinence, be faithful and use condoms, 
another is cervical screening with laboratory means, 
and a third option is prophylactic HPV vaccination. 
The first option, for all intents and purposes, is only 
practiced by a minority of humans and therefore 
has no significant impact on worldwide cervical 
cancer prevention. The second option is secondary 
prevention with screening cytology (Pap testing) with 
or without HPV DNA detection assays. The third is 
primary prevention with prophylactic HPV vaccines.
Which are the limitations of secondary preven-
tion by Pap cytology?
Although it reduces both the incidence and mortality 
due to cervical cancer by about 70%, the Pap test has 
to be repeated frequently to achieve such outstanding 
results because it suffers from high false-negative 
rates, which make the technique cost-ineffective. 
False-negative results have high costs both medi-
cally and financially, as well as psychologically, and 
frequently also have medico-legal implications. 
In response to the drawbacks of conventional 
Pap smears, the industry has developed improved 
cell-collection and -processing techniques such as 
liquid-based cytology coupled with computerized 
imaging reading systems using artificial intelligence. 
Although these new technologies have improved 
the overall sensitivity of cytological diagnostic per-
formance, the costs of the equipment preclude its 
universal use. 
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What clue led you to believe that HPV plays a 
causal role in the genesis of cervical cancer?
In 1969/70 we detected and purified Epstein-Barr virus 
(EBV) in Burkitt lymphoma and nasopharyngeal cancers, 
which meant we had the technology in place to look 
for viral DNA in other tumour systems. Cervical cancer 
looked very promising because its epidemiology strongly 
indicated a link to a sexually transmitted disease. Herpes 
simplex virus (HSV) had been the chief suspect since 
1967, but as we failed to detect HSV-DNA in cervical 
cancer we started to look for other viruses. Following 
reports about the malignant conversion of condylomata 
acuminata, I speculated that papillomavirus could be 
responsible for cervical cancer. When Lutz Gissmann 
discovered, and Ethel-Michele de Villiers cloned, HPV-6 
in condylomas, we learned that papillomaviruses are 
very heterogeneous and were disappointed that we 
could not find HPV-6 in cervical cancers. However, 
HPV-11 could be identified easily with HPV-6, 
and with HPV-11 we received the first positive 
results –weakly hybridizing signals– in cancer. 
Matthias Dürst and Michael Boshart, by 
then students in my research group, were 
asked to clone these bands. Both were 
very talented and discovered HPV-16 
and -18 DNA.
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