
212 THE NATIONAL MEDICAL JOURNAL OF INDIA VOL. 27, NO. 4, 2014

HPV testing for cervical cancer screening:
Time for a new paradigm
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SUMMARY
The present cluster analysis is a follow-up of four randomized trials
that had previously compared human papillomavirus (HPV)-based
screening with cytology-based screening. The authors now estimated
the relative efficacy of these two methods among women who were
being regularly screened, of the modifiers and the duration of
protection. A total of 176 464 women aged 20–64 years were randomly
assigned to HPV-based (experimental arm) or cytology-based (control
arm) screening in Sweden (Swedescreen), the Netherlands
(POBASCAM), England (ARTISTIC) and Italy (NTCC) between
1997 and 2005. Women in the control arm had either liquid-based
(ARTISTIC) or conventional (all other studies) cytological testing.
Women in the experimental arm had either HPV testing alone, or both
HPV testing and cytology. In ARTISTIC and NTCC, DNA testing of
high-risk HPV types was done with the Hybrid Capture 2 assay using
the 1 pg/μL (1μg/L) recommended cut-off. PCR was done in
POBASCAM and Swedescreen.

The median follow-up was 6.5 years. Two rounds of screening
were performed. The rate ratio for invasive cervical cancer in the
experimental arm versus the control arm was calculated from enrolment
to the end of observation and was found to be 0.60 (95% CI 0.40–
0.89), with no heterogeneity between studies (p=0.52). Rate ratios
were also calculated separately from the period of enrolment to 2.5
years and from 2.5 years to the end of the studies, and did not differ
between the two arms for the first 2.5 years but was significantly
lower in the experimental arm therafter (0.45). Cumulative detection
of invasive cervical carcinoma was similar in both arms up to about
2 years from enrolment, but diverged thereafter, reaching 46.7 per
100 000 (95% CI 32.1–65.5) in the experimental arm and 93.6 per
100 000 (95% CI 70.5–121.8) in the control arm 8 years after
enrolment.

The rate ratio was also calculated for women who were HPV-
negative at entry in the experimental arm and those who were
cytology-negative at entry in the control arm and was found to be 0.30
(0.15–0.60). In screen-negative women, the cumulative incidence of
invasive cervical cancer was also less in the HPV arm after 5.5 years
(36.0 v. 8.7 per 100 000 women). The effect of women’s age on
efficacy of HPV testing did not differ significantly between women
aged 30–34 years and those who were >35 years (p=0.13).

Rate ratios were similar for various cancer stages, but were lower
for adenocarcinoma (0.31, 95% CI 0.14–0.69) than for squamous cell
carcinoma (0.78, 95% CI 0.49–1.25). Thus, HPV testing had a higher
detection rate for adenocarcinoma. HPV-based screening provided

60%–70% greater protection against invasive cervical carcinoma as
compared to cytology.

This study shows that earlier diagnosis of frankly invasive as well
as microinvasive cervical cancer can be made by HPV testing and it
should be used as a stand-alone test as co-testing leads to unnecessary
colposcopy in many cases. It recommends screening with HPV every
5 years because recently acquired infections are mostly transient,
with a potential for over-diagnosis.

COMMENT
Cervical cancer is the fourth most common cancer affecting
women worldwide with approximately 528 000 new cases and
266 000 deaths every year.1 Almost 70% of the global burden lies
in areas with lower levels of development. It is most notable in the
low-resource countries of sub-Saharan Africa but more than one-
fifth of all new cases are diagnosed in India where it is the second
most common cancer after breast cancer (GLOBOCAN 2013).1

Infection with certain genotypes of HPV has been linked with
development of cervical cancer.2 The lifetime risk for sexually
active women to be infected with HPV is 70%.While most HPV
infections are transient, persistent cervical infection with a high-
risk genotype facilitates the development of cervical intra-epithelial
neoplasia (CIN).3

In contrast to the USA and other high-income countries, where
cervical cancer screening is offered as part of routine primary
care, few large-scale screening programmes exist in India and
these are based on visual inspection with acetic acid (VIA). The
most notable example is the pioneering work from Tamil Nadu,
with other states following slowly.4 Several studies have shown
that testing for the DNA of high-risk HPV is more sensitive than
cytology in detecting high-grade dysplasia.5,6 A likely explanation
for the better efficacy with HPV testing was the earlier detection
of clinically relevant lesions and treatment of precancers before
invasion, whereas the lead time with cytology was not always
sufficient for detection of these lesions. It has also been suggested
that cytology is less effective in preventing adenocarcinoma than
squamous cell carcinomas.7 Evidence from new studies has led to
the acceptance of co-testing with cytology and HPV in women
over 30 years, with which the screening interval can be increased
to 5 years.8,9 In a cluster-randomized trial in Osmanabad district,
Maharashtra, India, 131 746 unscreened women were randomized
to HPV testing, cytology or no intervention. There was a significant
decrease in the incidence of advanced cervical cancers and deaths
from cervical cancer in the group with HPV testing versus
cytology or no intervention.10 However, there was no decrease in
the incidence of stage 1 cancers or total incidence of cancers. The
authors concluded that in a low-resource setting, a single round of
HPV testing was associated with a significant reduction in the
number of advanced cervical cancers and deaths from cervical
cancer.

The overall prevalence of HPV among women over 30 years in
India is lower than that in many countries, about 7.9% among
women with normal cytology, which makes a good case for using
this as the method of primary screening.11 Only a small proportion
of women who test positive will then need to be triaged for
diagnosis of CIN, with the added assurance of accurate detection
of at-risk women. The major drawback to HPV testing is that it is
more expensive and requires laboratory infrastructure. A simple,
affordable, accurate, point-of-care HPV test is awaited to facilitate
screen-and-treat paradigms and minimize loss to follow-up. With
these, it may be possible to screen women once or twice in a
lifetime and eliminate the scourge of cervical cancer.
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