
Q u e s t i o n
In women with a first normal cervical smear,
what is the temporal relation between
human papillomavirus (HPV)-16 infection
and cervical carcinoma in situ (CIS)?

D e s i g n
Nested case–control study of 146 889
women screened from 1969 to 1995.

S e t t i n g
Uppsala County, Sweden.

P a r t i c i p a n t s
Women who were < 50 years of age at entry
(time of first registered smear); were born in
Sweden; and had ≥ 1 cervical smear, a nor-
mal first smear, and smears containing β-
actin. The case group consisted of women
who had CIS (n = 478; 2081 smears). For
each woman with CIS, 5 women in the
control group were matched by date of first
registered smear and age. Eligible women in
the control group were randomly selected
from each set of 5 women (n = 604; 1754
smears); they had no history of CIS or inva-
sive cervical carcinoma or hysterectomy
before the date of diagnosis for the corre-
sponding woman in the case group. 

A s s e s s m e n t  o f  r i s k  f a c t o r s
All smears taken after entry were analyzed
for HPV-16 by using quantitative poly-

merase chain reaction (5′-exonuclease
[Taqman] method). The technician who
analyzed the smears was blinded to
case–control status. The level of β-actin
was also assessed.

M a i n  o u t c o m e  m e a s u r e
Women with CIS were identified by the
National Cancer Registry, and their histo-
logic samples were reassessed to confirm
the diagnosis.

M a i n  r e s u l t s
871 (42%) smears from women with CIS
and 117 (7%) smears from women in the
control group were positive for HPV-16.
The estimated cumulative risk for CIS
increased with time since first smear, up to
22.7% (95% CI 12.4% to 31.8%) in
women with high viral loads (HPV-16
threshold cycle [Ct] < 39.6) and 6.6% (CI
1.7% to 11.2%) in women with medium

viral loads (HPV-16 Ct ≤ 45.6 to ≥ 39.6)
after 15 years. The mean incubation peri-
od from first-confirmed HPV infection to
detection of CIS was > 17 years for
women with a high viral load and > 19
years for women with a medium viral
load. The risk for CIS increased with
increasing viral load (Table). 

C o n c l u s i o n
In women with a normal first cervical
smear, consistently high human papillo-
mavirus 16 loads over the long term were
associated with an increased risk for cervi-
cal carcinoma in situ.
Sources of funding: National Institutes of Health;
Swedish Cancer Society; Danish National
Research Foundation.
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Persistently high loads of human papillomavirus 16 over time
were associated with an increased risk for cervical cancer
Ylitalo N, Sørensen P, Josefsson AM, et al. Consistent high viral load of human papillomavirus 16
and risk of cervical carcinoma in situ: a nested case-control study. Lancet. 2000 Jun 24;355:2194-8.

C o m m e n t a r y  (continued from page 34)
The role for HPV testing in screening for precancerous changes of the
cervix remains to be defined. Ultimately, commercially available tests
that measure high-risk HPV viral load might allow increases in screen-
ing intervals for women who test negative. To date, HPV testing has
not provided the ability to triage women accurately into high- and
low-risk groups. The studies by Josefsson and Ylitalo and their col-
leagues make some progress toward this goal; however, it is critical to
remember that nearly one half of the women with CIS were negative
for HPV-16 in their sample. A successful triage would need to measure
viral load for several types of high-risk HPV.

In the United States, most women who develop cervical cancer
have never had a Papanicolaou (Pap) smear, have not had a Pap
smear within 5 years of diagnosis, or did not have appropriate follow-
up of an abnormal smear (5). The problems of screening coverage
and adequate follow-up of abnormal test results will probably not
be solved by advances in HPV technology. Further prospective
studies of women with high-risk HPV viral load (multiple types)
are needed using tests with potential commercial application.

Women with both positive and negative results will need to be 
followed over time to determine whether HPV testing can be 
used to triage accurately enough to permit longer intervals between
tests for women with negative test results. Given the long period
between a high HPV viral load test and development of abnormal
cells for which effective treatment is available, loss to follow-up will
probably remain a substantial problem.

Joy Melnikow, MD, MPH
James Nuovo, MD

University of California, Davis
Sacramento, California, USA

References
1. Spitzer M. Am J Obstet Gynecol. 1998;179:544-56.
2. The Atypical Squamous Cells of Undetermined Significance/Low-Grade

Squamous Intraepithelial Lesions Triage Study (ALTS) Group. J Natl
Cancer Inst. 2000;92:397-402.

3. Manos MM, Kinney WK, Hurley LB, et al. JAMA. 1999;281:1605-10.
4. Cuzick J. JAMA. 2000;283:108-9.
5. Sawaya GF, Grimes DA. Obstet Gynecol. 1999;94:307-10.

ACP Journal Club January/February 2001 ©ACP–ASIM; BMJ          35

Adjusted odds ratios for associations between cervical carcinoma in situ and human papillomavirus
(HPV)-16 load at different years before diagnosis (adjusted for levels of β-actin)

Years before diagnosis Low viral load Medium viral load High viral load

1 3.1 (0.9 to 10.1)* 10.3 (2.4 to 43.5) 43.1 (8.0 to 233.3)

5 2.3 (0.7 to 7.9)* 9.1 (2.6 to 31.5) 31.4 (5.7 to 173.1)

≥ 9 1.7 (0.4 to 6.9)* 5.7 (1.1 to 30.5) 33.3 (4.7 to 236.8)

*Not significant.


