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Cost Effectiveness of Chlamydia

The two most common sexually transmitted diseases (STDs) in the United States, chla-
mydia and gonorrhea, can lead to serious consequences in women, including pelvic inflamma-
tory disease (PID) and its sequelae of chronic pelvic pain, infertility, and ectopic pregnancy.(1)
Both entail significant health burden and substantial cost (2-4) .

Nationally, the reported chlamydia rate is 610.6 per 100,000 women and the gonorrhea
rate is 106.5 per 100,000 women (5). Data from the National Health and Nutrition Examina-
tion Survey (NHANES) indicate the prevalence of chlamydia in women aged 14-25 years was
3.8% over the period of 2007-2008, and that it declined with increasing age (6).

Although chlamydia screening of young women is generally considered to be an effec-
tive preventive intervention, it is under-utilized in the US. Coverage rates have improved over
the last 10 years, but remained under 50% for commercially-insured women in 2010; women in
Medicaid managed care plans were screened at a higher rate: 62% (7). Increasing chlamydia
screening coverage of women could be a cost-effective way to improve women’s health and

reduce the burden of chlamydia in the population.

Chlamydia Screening Recommendations

Because the prevalence of chlamydia is highest in young women (5;6), the Centers for
Disease Control and Prevention (CDC), US Preventive Services Task Force (USPSTF), and
other medical organizations recommend screening all sexually active young women for chlamy-
dia and for other STDs for which they may be at risk (5;8;9). The USPSTF, which does not
consider costs when making its recommendations, gives chlamydia screening for young women

an A rating and gives a B rating to screening women age 25 and over with risk factors. Across

states, gonorrhea rates tend to vary more than chlamydia rates. This, plus the lower overall rate
for gonorrhea, suggests that the yield from routine screening for gonorrhea may be low in

many settings. The USPSTF gives gonorrhea screening a B rating for women and pregnant



women at increased risk.

Cost-effectiveness of chlamydia screening

Some clinical preventive services, for example childhood immunizations, are considered cost-saving,
meaning that the cost of the service is smaller than the discounted health care costs averted by the service
(10). Interventions which are not cost-saving are in many cases considered to be cost-effective if they de-
liver health benefits at a reasonable cost. What constitutes reasonable is still something of an open ques-
tion, but standards from the World Health Organization and less formal benchmarks used in the literature
suggest that interventions costing less than $50,000 per quality-adjusted life year (QALY) saved are cost-
effective, based on the US per capita gross domestic product of $§47,000 (2010)(11-13).

Using this threshold, chlamydia screening in young women has generally been shown to be cost-effective,
although many studies have used cases of chlamydia treated or cases of PID averted as outcomes, rather

than QALY or another health-adjusted life year (HALY) metric (14;15). Because “cost-effective” does

not necessarily mean “cost-saving”, it should not be expected that a screening program will pay for itself in
terms of current expenditures for screening being smaller than the discounted value of averted health care

costs in the future that are attributable to screening. Cost-effectiveness calculations are typically based on a
societal or health care system perspective. In a societal perspective analysis, all costs and benefits accruing .

to society are included in the equation, while in a health care system perspective analysis, all costs and .

benefits accruing to the health care system over a given time horizon are included in calculations. Either
perspective will include benefits such as averted future infertility treatments that may be attributable to cur-
rent chlamydia screening, but such benefits may not be realized by a given health insurer. By the time a
patient with untreated chlamydia seeks infertility treatment, she may have changed health insurers. There-
fore, the cost-effectiveness of preventive services are often different when estimated from the perspective
of a given health insurer. In a practical sense, this can mean that preventive services that are considered to
be cost-effective by researchers are open to challenge by individual insurers or employers who are purchas-
ing health plans on the basis that they do not deliver clearly-identified value to those who pay for the pre-
ventive services. However, this limited perspective can make many interventions that are cost-effective (or
even cost-saving) from a societal perspective look relatively cost-ineffective, because many conditions de-
velop long after the preventive interventions that reduce their incidence.

Factors that influence cost-effectiveness of chlamydia screening

Prevalence--Most studies have found the cost-effectiveness of chlamydia screening to be directly
related to the prevalence in the population screened: a higher prevalence equals more cases of chlamydia

detected and treated (15). This is true of most preventive services; if an intervention can be targeted to




those most at risk, it is more cost-effective than if provided to a larger population that includes low
-risk individuals (16;17).

Estimates of rates of sequelae--The cost-effectiveness of chlamydia screening also depends on
assumptions about the likelihood of long-term health complications due to chlamydia and the extent to
which screening can reduce this likelihood. There is uncertainty surrounding both of these factors
(2;18;19). Most cost-effectiveness analyses have assumed that PID occurs in 10%-20% of untreated chla-
mydial infections, although values as low as 1% and as high as 40% have been used. Analyses of the cost of
PID and its sequelae suggest up to 80% of total discounted costs may be incurred within five years of the
onset of PID (4;20). Because of this, individual health plans may find that chlamydia screening is cost-
effective even when considering their own shorter time horizons.

Costs which are included in the analysis—As noted above, the analysis perspective determines
which costs are included in the analysis. Some studies are conducted from the perspective of a single
payer, such as a health department or insurer.

The manner in which the impact on partners is incorporated into the analysis also has an impact.

. Cost-effectiveness studies of chlamydia screening often do not include the costs of medical care or societal
costs for partners who may either be infected or avoid becoming infected when a woman is screened and .
treated. Modeling the transmission dynamics of chlamydia and other infectious diseases requires data re- .

. garding number of partners, duration of infection, transmissibility, and more (21). Incorporating or failing
to incorporate the potential transmission effects can impact the results (22). The cost of care for PID and
its sequelae may be changing, as well, which has implications for the cost-effectiveness of chlamydia
screening regardless of the rate at which PID develops. For example, ectopic pregnancies are increasingly
treated with methotrexate (rates tripled between 2002 and 2007, according to one study (23)), which may
be less costly than alternative treatments.

Frequency of screening-- The effectiveness of chlamydia screening as an intervention is impacted
by its frequency; cost-effectiveness models have typically assumed annual screening, although some have
examined more frequent intervals for all women or for those with prior chlamydial infections or risk fac-
tors (24;25). A study of insurance claims data in the US found that while 25.9% of women enrolled in in-
surance plans for 5 years received at least one chlamydia screen during that time period, only 0.1% were
screened every year (26). A study in Sweden similarly found that most women who were screened for chla-
mydia at any time during a multi-year interval were screened only once (27).

Comparisons across studies

Direct comparisons between studies are difficult because of different assumptions about sequelae




and their costs, and because of different ways that other factors that impact the cost-effectiveness
of chlamydia screening have been handled in various analyses. Some recent studies that have examined
age-based screening of women are summarized in the adjacent table.

The cost per QALY saved through chlamydia screening varies among the studies, as does the mod-
eled prevalence in the population screened. However, all are beneath the generally accepted cost per
QALY benchmarks, and the cost per QALY saved from the study featuring the lowest prevalence (2.4%,
close to the chlamydia prevalence in the U.S. of women aged 15-39 years) suggests that screening young
women at a population-level prevalence can be cost-effective compared to potential alternative uses of the
health care resources involved in screening. A cross-cutting review of clinical preventive interventions by
the Partnership for Prevention ranked chlamydia screening of young women in the middle of a list of 25
clinical preventive interventions in terms of cost-effectiveness and preventable burden (10).

Most research on screening for chlamydia has focused on women, but a body of literature has ex-
amined the cost-effectiveness of screening at-risk men for chlamydia. The USPSTF and CDC do not rec-
ommend routine age-based screening of sexually active men (although the CDC does recommend routine
chlamydia screening of men who have sex with men (1;8)). The prevalence of asymptomatic chlamydial
infection can be high among men in some subpopulations and in some settings (particulatly corrections), .

but most of the cost-effectiveness studies which have compared the cost-effectiveness of screening men .

for chlamydia compared to screening women for chlamydia have found that screening women is more cost
-effective (28;29). Screening men in high-prevalence settings could be cost-effective compared to screen-

ing women with substantially lower prevalence (30).

Group screened Chlamydia Cost per QALY Comparison Cost perspective Reference
prevalence gained (2010 dol- intervention
lars)
Women from the general 6.0%+t $42,600 No screening Health care system | (25;31)

population, aged 15-25*
Women from the general 5.0% $3600 No screening Modified societal (24)

population, aged 15-24
Women from the general 2.4% $42,700 Screen women?t | Societal (30)

population, aged 15-39

Notes:

Costs adjusted to 2010 dollars

* UK data

T Prevalence shown is estimated, and is before screening program initializes; prevalence decteases after screening begins

#The cost per QALY shown was for an expansion of an already-existing program screening women in the general population




References

(1) Centers for Disease Control and Prevention. Sexually transmitted diseases treatment guidelines, 2010. MMWR Rec Rep

@

€)

)

®)

2010; 59(RR-12):1-110.

Haggerty CL, Gottlieb SL, Taylor BD, Low N, Xu F, Ness RB. Risk of sequelae after Chlamydia trachomatis genital
infection in women. Clin Infect Dis 2010; 201 (Suppl 2):5S134-S155.

Smith KJ, Tsevat ], Ness RB, Wiesenfeld HC, Roberts MS. Quality of life utilities for pelvic inflammatory disease
health states. Sex Transm Dis 2008; 35(3):307-311.

Yeh JM, Hook EW, III, Goldie SJ. A refined estimate of the average lifetime cost of pelvic inflammatory disease. Sex
Transm Dis 2003; 30(5):369-378.

Centers for Disease Control and Prevention. Sexually transmitted disease surveillance 2010. 1-155. 2011. Atlanta, GA,

US Department of Health and Human Services.

Ref Type: Report

(6) Datta SD, Torrone E, Kruszon-Moran D, Berman S, Johnson R, Satterwhite CL et al. Chlamydia trachomatis trends in .

the United States among persons 14 to 39 years of age, 1999-2008. Sex Transm Dis 2012; 39(2):92-96.

‘ (7) National Committee for Quality Assurance. The state of health care quality 2011. 1-199. 2011. Washington, DC, Na- .

tional Committee for Quality Assurance.

Ref Type: Report

®)

&)

(10)

)

(12)

(13)

US Preventive Services Task Force. Screening for chlamydial infection: US Preventive Services Task Force recommen-

dation statement. Ann Intern Med 2007; 147(2):128-134.

US Preventive Services Task Force. Screening for gonorrhea: recommendation statement. Ann Fam Med 2005; 3

(3):263-267.

Maciosek MV, Coffield AB, Edwards NM, Flottemesch T], Goodman M], Solberg LI. Priorities among effective clini-
cal preventive services. Am J Prev Med 2006; 31(1):52-61.

Office of the President. Economic report of the president. Washington: Government Printing Office; 2011.

Acharya A, Adam T, Baltussen RM, Barendregt JJ, Brock D, Charette C et al. Making choices in health: WHO guide to

cost-effectiveness analysis. Geneva: World Health Organization; 2003.

Grosse SD. Assessing cost-effectiveness in healthcare: history of the $50,000 per QALY threshold. Expert Rev Phat-
macoeconomics Outcomes Res 2008; 8(2):165-178.




)

(15

(16)

17

(18)

(19)

(20)

(21)

(22)

(23)

24

(25)

(20)

27)

Roberts TE, Robinson S, Barton P, Bryan S, Low N. Screening for Chlamydia trachomatis: a systematic review of the

economic evaluations and modelling. Sex Transm Infect 2006; 82:193-200.

Honey E, Augood C, Templeton A, Russell I, Paavonen J, Mardh P-A et al. Cost effectiveness of screening for Chla-
mydia trachomatis: a review of published studies. Sex Transm Infect 2002; 78:406-412.

Hay JW, Sterling KI.. Cost-effectiveness of treating low HDL-cholesterol in the primary prevention of coronary heart

disease. Pharmacoeconomics 2005; 23(2):133-141.

Prosser LA, Stinnett AA, Goldman PA, Williams LW, Hunink MGM, Goldman L et al. Cost-effectiveness of choles-

terol-lowering therapies according to selected patient characteristics. Ann Intern Med 2000; 132(10):769-779.

Gottlieb SL, Berman SM, Low N. Screening and treatment to prevent sequelae in women with Chlamydia trachomatis

genital infection: how much do we know? Clin Infect Dis 2010; 201 (Suppl 2):5156-S167.

Smith KJ, Cook RL, Roberts MS. Time from sexually transmitted infection acquisition to pelvic inflammatory disease

development: influence on the cost-effectiveness of different screening intervals. Value Health 2007; 10(5):358-366.

Rein D, Kassler WJ, Irwin KL, Rabice L. Direct medical cost of pelvic inflammatory disease and its sequelae: decreas-

ing, but still substantial. Obstet Gynecol 2000; 95(3):397-402.

Vynnycky E, White RG. An introduction to infectious disease modelling. New York: Oxford University Press; 2010.

Welte R, Postma M, Leidl R, Kretzschmar M. Costs and effects of chlamydial screening: dynamic versus static model-
ing. Sex Transm Dis 2005; 32(8):474-483.

Hoover KW, Tao G, Kent CK. Trends in the diagnosis and treatment of ectopic pregnancy in the United States. Ob-
stet Gynecol 2010; 115(3):495-502.

Hu D, Hook III EW, Goldie SJ. Screening for Chlamydia trachomatis in women 15 to 29 years of age: a cost-
effectiveness analysis. Ann Intern Med 2004; 141(7):501-513.

Adams EJ, Turner KME, Edmunds WJ. The cost effectiveness of opportunistic chlamydia screening in England. Sex
Transm Infect 2007; 83:267-275.

Heijne JC, Tao G, Kent CK, Low N. Uptake of regular chlamydia testing by US women: a longitudinal study. Am ]
Prev Med 2010; 39(3):243-250.

Low N, Sterne JAC, Harbord RM, Ibrahim F, Lindblom B, Herrman B. Incidence of severe reproductive tract compli-
cations associated with diagnosed genital chlamydial infection: the Uppsala women's cohort study. Sex Transm Infect

2006; 82(3):212-218.




(28)

(29)

(30)

@D

Rietmeijer CA, Hopkins E, Geisler WM, Orr DP, Kent CK. Chlamydia trachomatis positivity rates among men in se-

lected venues in the United States. Sex Transm Dis 2008; (in press).

Gift TL, Blake DR, Gaydos CA, Matrazzo JM. The cost-effectiveness of screening men for Chlamydia trachomatis: a
review of the literature. Sex Transm Dis 2008; 35(11 suppl):S51-S60.

Gift TL, Gaydos CA, Kent CK, Marrazzo JM, Rietmeijer CA, Schillinger JA et al. The program cost and cost-
effectiveness of screening men for chlamydia to prevent pelvic inflammatory disease in women. Sex Transm Dis 2008;

35(11 suppl):S66-S75.

Turner KME, Adams EJ, LaMontagne DS, Emmett L, Baster K, Edmunds WJ. Modelling the effectiveness of chlamy-
dia screening in England. Sex Transm Infect 2006; 82:496-502.



