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Cost-Effectiveness Analysis of Cervical Cancer Screening with Pap
Smear and Human Papillomavirus DNA Testing in Taiwan
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Background: Cervical cancer is the leading cancer for women in Taiwan. The
incidence and mortality rates are both high and therefore cause huge burden to the
society. Long-term effectiveness of different cervical cancer screening tests and
strategies is of necessity to be explored. Since 2003, U.S. Food and Drug
Administration (FDA) has approved the Human Papillomavirus (HPV) DNA testing
for women over 30 years of age and had abnormal Pap test results, to determine
whether they need to be referred for further examination. HPV DNA testing can
identify the high-risk viral types associated with the development of cervical cancer.
Women with negative testing result may adapt longer screening interval. The present
study was aimed to evaluate the long term cost-effectiveness of different strategies
between HPV DNA testing combined with cervical cytology in cervical cancer
screening policy in Taiwan among healthly women aged 30 years.

Methods: A decision analytic model was used to simulate the natural history of
cervical cancer in Taiwan health care system. We adopted a societal perspective for
the cost-effectiveness analysis to estimate the QALY and lifetime costs per woman
for four main screening strategies: 1) annual Pap smear screening, followed by repeat
Pap smear, 2) annul Pap smear screening, using HPV DNA testing as a triage, 3)
triennial HPV DNA testing, usng Pap smear as a triage, 4) quinquennial combination
Pap smear with HPV DNA testing. All strategies were compared with no screening in
base case and screening until age 70 years. Outcomes included cumulative incidences
and mortality of cervical cancer, life expectancy, quality-adjusted life expectancy,
lifetime costs, and incremental cost-effectiveness ratio, expressed as cost per QALY.
Future costs and life-years were discounted at an annual rate of 3%. One-way
sensitivity anaylsis and probabilistic sensitivity anslysis were performed.

Results: The model predicted that the four main screening strategies reducted the
lifetime cervical cancer risk to 94.7% to 98.7%, and the lifetime cervical cancer
mortality to 95.4% to 99.0%. Compared with Pap smear triage strategy, repeat Pap
smear strategy increased life expectancy from 48.97783(48.95087 QALY) to
48.97785(48.94886 QALY). Compared with HPV triage strategy, combination Pap
smear with HPV DNA testing increased life expectancy from 48.97788(48.95113
QALY) to 48.97833(48.95905 QALY). The discounted average total per-woman
lifetime costs were NT$ 21,334, NT$17,981, NT$19,350, NT$38,027. Incremental



cost-effectiveness ratio for repeat Pap smear strategy, Pap smear triage strategy, HPV
triage strategy were NT$529,086/QALY, NT$551,987/QALY and NT$617,699/QALY,
respectively. Whereas for combination Pap smear with HPV DNA testing was
NT$1,002,480. Results were most sensitive in discount rate, which would change the
relative performance. If the willingness-to-pay thresholds consistently cost more than
NT$1,200,000/QALY, all four main screening strategies were preferred.

Conclusions: In comparison with no screening, adding HPV DNA testing screening
strategies, which were all less than thresholds proposed in the World Health
Organization, could be considered cost-effective in Taiwan.



