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Abstract

Drug abuse and transmission of HIV during pregnancy are major public health problems that
adversely affect pregnant women, their children and surrounding communities. Programs that
address this vulnerable population have the ability to be cost effective due to resulting cost savings
for mother, child and society. Economic evaluations of programs that address these issues are an
important tool to better understand the costs of services and create sustainable healthcare systems.
This study critically examined economic evaluations of drug abuse treatment and HIV prevention
programs in pregnant women. A systematic review was conducted using the criteria recommended
by the Panel on Cost-Effectiveness in Health and Medicine and the British Medical Journal (BMJ)
checklist for economic evaluations. The search identified 6 economic studies assessing drug abuse
treatment for pregnant women, and 12 economic studies assessing programs that focus on
prevention of mother-to-child transmission (PMTCT) of HIV. Results show that many programs
for drug abuse treatment and PMTCT among pregnant women are cost-effective or even cost-
saving. This review identified several shortcomings in methodology and lack of standardization of
current economic evaluations. Efforts to improve methodological challenges will help make future
studies more comparable and have more influence on policy makers, clinicians and the public.
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1. Introduction

Ilicit drug use, high risk HIV behaviors and transmission of the human immunodeficiency
virus (HIV) during pregnancy are significant public health problems that adversely affect
pregnant women, their children and surrounding communities. According to a national
survey in 2002 in the United States (U.S.), over 3% of pregnant women reported unlawful
drug use and roughly 9% of pregnant women reported drinking alcohol (1) resulting in over
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200,000 infants exposed in utero to illicit substances and over 800,000 infants exposed in
utero to alcohol (21). Trends show that drug and alcohol use has been increasing in pregnant
women over the past several decades (17, 73). This could be due to an increase in the
perceived availability of drugs or a shift in attitude about drug use and the opinion that such
use is harmless or only slightly risky (36). Drug use has a negative impact on maternal and
child health; studies have found associations between illegal drug use and negative maternal
and child health outcomes, including prematurity, low birth weight, perinatal death, and
cognitive, behavioral, and physical problems during infancy and childhood (4, 23, 35, 40,
42, 49, 65).

One of the most severe consequences of illicit substance use is transmission of HIV. Data
show how pregnancy, drug use and HIV transmission are entwined. Two young people age
13 to 29 in the United States become infected with HIV every hour of every day (79).
Young heterosexual women represent the upcoming wave in the HIV epidemic in the United
States; those most at risk include young women from the "communities of color” and those
with socio-economic difficulties, women who use drugs and women with multiple sex
partners (11). In a longitudinal HIV incidence study, 449 HIV negative women were
followed for 30 months, during which 2.4% of women converted to HIV seropositivity and
3 of the 4 seroconverters were pregnant (12). Maternal HIV infection is associated with
some adverse effects on infants, including premature membrane inflammation, preterm
delivery, and delivery of infants that are low-birth weight or small for gestational age (9,
37), in addition to mother-to-child HIV transmission, one of the most problematic perinatal
outcomes to offspring.

Programs that address drug use and HIV transmission in pregnant women have been shown
to be effective in preventing drug use and HIV transmission. Such programs vary greatly in
intervention approach and effectiveness. One randomized controlled trial comparing women
in an AIDS prevention group, a health promotion group and a no-intervention group found
that only the AIDS prevention group, which focused on skills and knowledge specific to
AIDS, induced a “moderate, consistent increase in knowledge and safer sex behaviors” (30).
Another study looking at sexual HIV-risk behavior in substance-dependent teens compared
education to behavioral skills training interventions. Adolescents who received skills
training showed greater decreases in high-risk sexual activity and had more positive
attitudes toward prevention (71). A third study comparing brief counseling, enhanced
counseling, and “didactic prevention messages” (usual care) found that women in both brief
and enhanced counseling groups had significantly lower rates of new STDs and higher self-
reported 100% condom use compared to the didactic message group (33). Cognitive-
behavioral therapies (6), in particular, have been shown to be effective in reducing sex risk
behavior and lowering susceptibility to HIV infection (18, 33, 34, 48, 64, 70, 71).

Because resources are limited, effectiveness and cost-effectiveness must be taken into
consideration. The World Health Organization (WHO) considers interventions that cost
three times per-person income or less per quality-adjusted life year gained — an intervention
that costs approximately $100,000 or less per QALY - to be cost-effective (81). Programs
that target pregnant women have the potential to be cost-effective, even cost saving, due to
fewer infants being born with low-birth-weight or physical, cognitive and behavioral
problems, fewer perinatal deaths, and the significant health benefits and subsequent lower
healthcare costs for mothers. While cost-effectiveness is just one of many factors that affect
policy decisions, economic evaluations are essential for rational decision-making and to
identify sustainable services. Cost-effectiveness (CEA) and cost-utility (CUA) analyses, in
particular, are useful tools to compare the costs per unit of health outcome (e.g. life years,
quality-adjusted life years) between interventions and can help determine whether a program
is worth implementing or including as a covered service by hospitals or insurance companies
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(27). Cost-benefit analysis (CBA) translates benefits into monetary units for cost benefit
ratios (e.g. 3:1). Economic evaluations are needed to determine optimal resource allocation
and to identify efficient programs that support a sustainable healthcare system.

In this systematic review we summarize the available economic evaluations on drug abuse
treatment and HIV prevention programs for pregnant women in the U.S. and internationally.
We assess cost and outcomes data for patients, hospitals, and society and discuss the clinical
and public health implications of our findings.

2. Methods

2.1 Search strategy and selection criteria

We conducted a comprehensive literature search employing rigorous search strategies for
identifying and selecting studies. As recommended and described elsewhere (10, 19, 20, 32,
41, 45, 61, 63, 72), a systematic search entails study search criteria and specific inclusion
criteria pertinent to the interventions being studied. Inclusion criteria for this study were
economic evaluations of drug abuse treatment programs and HIV prevention programs for
pregnant women. We searched PubMed and the British National Health Service Economic
Evaluation Database for English-language articles using the search terms “economic” or
“cost” or “cost effectiveness” or “cost utility” or “cost benefit” combined with the search
terms “drug treatment” or “substance use treatment” or “substance abuse treatment” or “HIV
prevention” and “pregnancy” or “pregnant women.”

The initial search identified 27 articles on drug abuse programs for pregnant women and 49
articles on HIV prevention programs for pregnant women. Two reviewers inspected study
abstracts and selected for inclusion according to these predetermined criteria: (1) study is
directed at the question identified; (2) study undertakes original economic analysis (reviews
excluded); (3) study used an appropriate outcome measurement (health outcomes such as
life expectancy, quality-adjusted life years (QALYS), abstinence or quit rates). A separate
reviewer fact checked these selections. Methodological quality was assessed using standard
inclusion criteria for economic evaluation endorsed by the Guide to Community Prevention
Services (10). Under these criteria, studies must use one of four analytical methods
recommended by Drummond and colleagues (20) (see Table 1).

Of the 27 articles on drug abuse treatment programs for pregnant women identified, 21 were
excluded because they did not meet inclusion criteria. This left six economic evaluations in
our analysis. Of the 49 articles on HIV prevention for pregnant women identified, 17 articles
focused on prevention of mother-to-child transmission (PMTCT) of HIV and 32 articles
focused on another area of HIV prevention during pregnancy. Of the 17 PMTCT articles, 12
met inclusion criteria and were included in our analysis. Of the other HIV prevention
articles, none of the 32 met inclusion criteria. Figure 1 summarizes our approach.

2.2 Data extraction and analysis

Full copies of the final 18 economic evaluations were obtained and data was extracted by
two people, one with training in decision analysis and cost, cost-benefit, cost-effectiveness,
and cost-utility analyses. A separate reviewer fact checked data extractions for accuracy.
Data extracted included type of economic evaluation, study design, main outcome measures,
cost components, and study results (see Table 2).

The quality of included economic evaluations was assessed according to the Panel on Cost
Effectiveness in Health and Medicine checklist for reporting reference-case cost-utility

analyses, the British Medical Journal (BMJ) guidelines for economic submissions, and the
data auditing form developed by researchers at the Harvard Center for Risk Analysis (29).
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Differences in methodologies and interventions among studies prevented us from combining
the original study results to obtain a summary cost per outcome metric of drug abuse
treatments and HIV prevention programs. Due to the great heterogeneity in studies analyzed,
we conducted a narrative synthesis (80) rather than a formal meta-analysis. Unlike a meta-
analysis, narrative synthesis summarizes the type, statistical significance and distribution of
program costs and effectiveness in lieu of a quantitative synthesis. Using a narrative
synthesis allowed us to (1) examine studies as a whole while highlighting main features in
study context; (2) compare primary study characteristics with each other; (3) identify major
patterns in influencing factors, such as intervention type, comparison group, perspective,
etc.; (4) consistently analyze studies vis-a-vis each other. In order to increase transparency,
consistency and reproducibility often lacking in narrative syntheses, we relied on
recommendations from expert review panels including the Guide to Community Prevention
Services (10), as well as guidelines developed for the British Medical Journal (19) and the
Panel on Cost Effectiveness in Health and Medicine (26).

3.1 Economic evaluations of drug abuse treatment programs for pregnant women

Six studies meeting the inclusion criteria conducted economic evaluations of drug abuse
treatment programs for pregnant women (see Table 3). Randomized-controlled trials are the
gold standard of clinical evidence; economic evaluations should be planned in conjunction
with randomized trials so that all cost components used during the interventions will be
measured and valued in conjunction with the clinical trial. This improves the validity and
reliability of intervention costs. No study used this design method, significantly limiting the
study’s ability to reduce bias and confounding inherent in non-randomized study designs
and to collect accurate cost data.

Three studies performed a cost-effectiveness analysis using a non-randomized study design.
In the first study, researchers examined drug treatment and neonatal intensive care unit
(NICU) costs for pregnant, drug-abusing women in either a multidisciplinary treatment
program or a control group of women not receiving drug treatment (75). Outcome measures
included infant birth weight, urine toxicology at delivery, APGAR scores and need for, and
duration of, NICU services. NICU services and drug treatment costs were measured
throughout the intervention. This study found that women in treatment had less drug use and
that their infants had better clinical outcomes at delivery, including higher infant gestational
age, birth weight and APGAR scores. Moreover, infants of women who had received drug
treatment were less likely to need NICU services and had shorter duration of time in the
NICU. In terms of total costs, this study found an average net savings of $4,644 per mother/
infant pair for treatment patients. A second study examined differences in maternal and
neonatal outcomes and medical cost data for pregnant, substance-abusing women who took
part (N=54) in a weekly drug abuse support group and those who did not (N=67) (74).
Investigators found that infants of support group participants had higher birth weights, better
1-minute APGAR scores, and that mean short-term medical care costs were nearly $1,000
(maternal) and over $1,500 (infant/neonatal) lower for support group participants compared
to non-participants. Another study conducted a cost-effectiveness analysis on a matched
cohort (31). Researchers looked at the Center for Addiction and Pregnancy (CAP) model of
providing pediatric care, obstetric and gynecological services, family planning, and
substance abuse treatment to mitigate obstacles to care for substance abusers during
pregnancy. This study compared individuals who had participated in the CAP model with
matched controls and found that participants enrolled in the CAP model reported almost
$5,000 in cost savings.
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Three economic evaluations conducted multivariate regression analyses. One cost-benefit
analysis sought to examine the effect of substance abuse treatment for pregnant women on
crime (14). This work assessed differences in criminal involvement pre-and post-treatment
for a sample of 439 pregnant women who partook of Massachusetts state-funded treatment
programs between 1992 and 1997. Costs and benefits of five treatments were measured:
detoxification only (the minimal treatment comparison), residential only, methadone only,
outpatient only, and residential/outpatient combined. Controlling for baseline difference
between treatment groups, women in the two residential programs had significantly greater
reductions in crime. Total benefits, measured by the avoided costs of crime net of treatment
costs, spanned from $32,772 for residential only treatment to $3,072 for detoxification. In
another cost-effectiveness analysis, researchers compared infant birth weights and perinatal
health care spending for 445 Medicaid eligible pregnant women in Massachusetts who
received one of five treatments (detoxification only, methadone, residential, outpatient,
residential/outpatient) between 1992 and 1997 (15). Measurement of costs and outcomes
were based on treatment records, Medicaid claims, the Addiction Severity Index (ASI), and
birth certificates. The study founda direct relationship between the amount of care received
and birth weight. For an additional $1,788 over the detoxification-only program, the
outpatient program raised birth weight by 139 grams and was the most cost-effective. A
final study developed a quality of life index (QOLI) using ASI items and preference weights
from a community sample to compare the cost-effectiveness of five addiction treatments for
pregnant women (16). The cost of treatment ranged from $2,535 for detoxification only to
$10,817 for combined residential and outpatient treatment. Cost per QOLI extended from
$14,912 to $44,291.

3.2 Economic evaluations of HIV prevention programs for pregnant women

No studies conducting economic evaluations of HIV prevention programs for non-infected
pregnant women were identified. Twelve studies conducting economic evaluations of
programs to prevent mother-to-child transmission of HIV were analyzed (see Table 4). Of
those, all were cost-effectiveness analyses: four were both CEA and CUA and one was both
CEA and CBA. Although almost all twelve studies looked at infant infections averted as an
outcome variable, study designs, perspectives and cost components differed substantially
among studies.

Four studies reported outcomes in terms of cost per disability-adjusted life years (DALYS)
or quality-adjusted life years (QALYSs). One study assessed the cost of late-pregnancy HIV
rescreening in South Africa and other resource-limited settings in a cohort of 100,000
women (69). Costs included expected program costs and lifetime costs associated with
treating infant HIV infections. This study found that HIV screening late in pregnancy (34
weeks) in women being treated with Zidovudine plus a single-dose of nevirapine resulted in
a net savings of $650,988 if antiretroviral therapy (ART) was available and an incremental
cost of $0.50 per QALY saved if ART was not available. A second study measuring the
cost-effectiveness of nevirapine prophylaxis in eight African countries found the cost per
HIV infection averted ranged from $1,808 (Botswana) to $9,258 (Cote d’Ivoire). The cost
per DALY saved ranged from $58 (Botswana) to $310 (Cote d’Ivoire) (76). A third study in
South Africa compared short course zidovudine plus infant formula within a strengthened
health system to no zidovudine intervention and found that costs per HIV infection averted
averaged $1,437 nationally with a cost per DALY of $46 nationally (82). A fourth study
compared the cost of antiviral drug therapy administered at different times to each other and
to no drug treatment in a hypothetical population in sub-Sahara Africa (39). Drug therapy
during intrapartum only was found to be the most cost-effective, with a cost of $1,129 per
HIV infection averted and a cost of $60 per DALY gained.
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Four studies measured the cost-effectiveness of different drug treatment programs. One
study compared the cost-effectiveness of full and short course zidovudine therapy in a model
population in the U.S. (50). The study showed that full course zidovudine therapy costs an
additional $21,337 per additional infant HIV infection prevented compared to short course
therapy. This is substantially less than the estimated $88,635 it would cost to treat a case of
pediatric HIV. Another study compared short-course zidovudine to no treatment in a
hypothetical cohort in sub-Sahara Africa (38). Short-course zidovudine cost the healthcare
system $3,748 per infant HIV infection prevented; when productivity losses were factored
in, costs decreased to $1,115 per infant HIV infection prevented. A third study compared
one or two voluntary counseling sessions with four antiretroviral therapy regimes and found
that the cost of one voluntary counseling and testing session with zidovudine and nevirapine
was the most cost-effective at $556 per HIV case averted (78). Two voluntary counseling
and testing session with the same drug regimen cost $1,266 per infant HIV infection averted.
In a cost-effectiveness analysis of HIV-infected pregnant women in Mexico, a low-
prevalence setting, Zidovudine combined with increasing voluntary counseling and testing
coverage from 4% to 85% resulted in a cost per child infection prevented of $42,517 (54).

Two studies looked at the cost-effectiveness of HIV screening programs. One economic
analysis compared routine prenatal screening, voluntary prenatal screening, and mandatory
newborn screening of incarcerated pregnant women who were unaware of their infection
status (57). The results found that mandatory newborn screening is cost-saving, at a cost of
$364 per woman screened. Mandatory newborn screening and routine prenatal screening
together are most effective at preventing new infant HIV infections but increase costs per
women screened to $430 with an incremental cost per HIV case averted of $73,603 and
incremental cost per life-year gained of $1,566. A study of pregnant women in Amsterdam
compared the costs of universal antenatal HIV screening to no screening in preventing HIV
infant infections (58). This study found that, with an HIV prevalence rate of 0.093%, HIV
screening had an incremental cost savings of $131,222 compared to no screening.

The last two studies measured the cost-effectiveness of elected cesarean sections versus
vaginal delivery for preventing infant HIV infections. One study modeling a population of
HIV infected women in the United States found that elective cesarean sections among
women using Zidovudine cost $1,131 per infant infection avoided and $17 per year of life
saved (28). The second study, using a model of alternative intervention strategies to prevent
mother-to-child HIV transmission, found that bottle feeding alone was the most cost
effective, with an estimated transmission risk of 18% and an incremental cost per HIV
infection avoided of $23. Bottle feeding plus zidovudine decreased HIV transmission risk to
5.8% at an incremental cost per HIV infection prevented of $11,854 (53).

4. Discussion

Our systematic review analyzes a wide variety of economic evaluations for drug abuse
treatment and HIV prevention programs for pregnant women. Results show that economic
evaluations differ greatly in approach and evaluation methods used (e.g., decision analysis
model, multivariate regression, nonrandomized comparisons; different measures of
effectiveness; different cost components) when reporting economic findings of drug abuse
treatment and HIV prevention programs. Differences in data definition and estimation,
model assumptions, discount rates, and perspectives limit our methodologically ability to
draw direct comparisons about the effectiveness and cost-effectiveness of the various
programs. This diversity also makes it difficult to determine which of the different program
characteristics (e.g., targeted populations and intervention types) lead one program to appear
more cost-effective than others.
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While many of the economic studies in this review provide useful program value
assessments, they have some substantive and methodological limitations. First, no economic
evaluation is conducted from a randomized controlled study design, the gold standard of
clinical evidence. Randomized designs help improve the validity and reliability of
intervention costs and effectiveness and are thus preferred; alternative study designs
significantly limit the ability to reduce bias and confounding inherent in non-randomized
study designs. Second, not all studies used standardized cost measures, which limit the
reliability and validity of cost estimates and our ability to compare intervention costs
between studies. Third, many studies did not conduct incremental cost-effectiveness or cost-
utility analyses, limiting the ability to draw conclusions about the incremental or marginal
differences in costs and outcomes of different interventions vis-a-vis each other. Also
relevant for analyzing prevention program investment is the outcome of resource savings.

Lack of standardization in economic evaluation makes it difficult to compare across the
studies that currently exist. In 1996, the U.S. Panel on Cost-Effectiveness in Health and
Medicine published recommendations and guidelines to promote comparability of cost-
effectiveness analyses. Guidelines recommend that (1) all costs are reported from the
societal perspective, (2) cost estimates are converted to a common year, (3) a rate of 3% is
used to discount future outcomes and costs to present value, (4) quality-adjusted life years
are used as the outcome metric, (5) sensitivity analysis should be performed to buffer for
possible error (26). Since publication of the Panel’s recommendations, there has been some
improvement in the methods used over time (3, 7, 8, 43, 44, 47), however this review, and
others (7, 25, 61), indicate economic evaluations are still not entirely adopting the Panel’s
recommendations nor being diffused widely (68). The persistence of methodological
problems in economic evaluations suggests there remains room for substantial improvement.

There are several methodological challenges pertaining to the economic evaluation of
substance abuse treatment and HIV prevention programs (24), especially for pregnant
women. The first challenge is to assess the benefits of different prevention and treatment
programs with the same outcome measures (66, 67). Many times health benefits are
measured in prevention-specific terms (i.e. number of HIV cases prevented) rather than
outcomes common across diverse interventions. Similar outcome units would allow policy
makers and clinicians to assess whether the benefits of a program outweigh its costs and to
determine which particular drug prevention and treatment efforts are more cost-effective
than others. A second challenge is to create standardized outcome measures that also allow
comparisons of economic efficiency across sectors of care — for example, comparing
substance dependence prevention with law enforcement and treatment. This will allow drug
abuse and HIV prevention programs to be compared to other interventions and may
highlight areas where funds currently used in other programs may be used more efficiently
and ethically if put into drug treatment and HIV prevention programs. Cost-benefit analysis
is often promoted for this purpose, yet many oppose translating health and other social
outcomes into monetary units. A third and final challenge is for cost-effectiveness
researchers to measure outcomes in terms of Quality-Adjusted Life Years (QALYS). This
will make study findings more comparable for treatment policy development (5).

This review highlights some overall trends in drug abuse treatment and HIV prevention
programs with important implications for clinicians, patients, and policy makers. The
broader literature on HIV prevention shows that programs employing small-group, safer sex
skills building, cognitive-behavioral sessions, or peer leader community-level norm change
foci as intervention techniques and programs aimed at high-risk groups (51) typically
emerge as particularly cost-effective intervention modalities. For example, a program for
gay and bisexual male youth and young adults (55) that featured optional HIV testing and
counseling, peer education, risk reduction counseling, and referral to medical and psycho-
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social services was found to be moderately cost-effective (77). While this program was
tailored to the specific needs of young men who have sex with men and it is of limited
relevance to programs targeted specifically for at-risk women, several studies in this review
(31, 74, 75) suggest programs targeted to drug abusing pregnant women are similarly cost-
effective. Policy makers and clinicians will want to continue to support similar programs
that use cognitive-behavioral techniques and target high-risk groups, as they are shown to be
particularly effective.

While prevention is generally associated with cost-savings (13), studies show that
prevention programs are not always cost-effective; prevention programs may increase or
decrease overall healthcare costs, depending on the program’s effectiveness, target
population and other variables (62). For example, because cervical cancer is generally a
slow-moving disease, the costs of annual cervical cancer screening programs for the general
public are large, thus annual screening programs are considered less cost-effective (22). A
promising trend that emerges from this study is that drug-abuse treatment and HIV
prevention programs generally appear to be cost-effective (costs less than approximately
$100,000 per QALY (81)) by international standards. Of the one study that assessed
incremental quality-adjusted life years (69), three studies that assessed costs per disability-
adjusted life years (39, 76, 82), and one study that assessed costs per quality of life index
(16), all were considered cost-effective by this standard. These studies provide examples of
cost-effective programs and suggest that similar drug abuse treatment and HIV prevention
programs will be cost-effective by this yardstick. Furthermore, using the WHQO’s threshold
to measure whether a program is cost-effective supports the Panel’s recommendations that
future economic evaluations should measure outcome metrics in terms of quality-adjusted
life years. Program outcomes reported in QALY will be easier to compare to other
programs. This review aims to highlight the importance of cost-effectiveness evaluations
and call for a more systematic, standardized methodology that can produce useful inputs for
health policy decision making, such as the deliberations of the National Institute for Health
and Clinical Excellence (NICE) in the U.K. or the Centers for Medicare and Medicaid
Services (CMS) in the U.S.

Despite the need for efficient resource allocation and sustainable healthcare programs,
research shows that policy makers rarely factor in cost-effectiveness analyses when making
decisions (7). For example, economic evaluations on childhood vaccinations appear to play
only a small role in shaping immunization policy in the United States. While many
recommended childhood vaccinations have proven to be cost-effective and even cost-saving,
not all are; the meningococcal polysaccharide vaccine (MCV-4) is estimated to cost
$121,000 per life year saved and $138,000 per QALY saved (27). Several explanations for
physician and public wariness of adopting CEAs include skepticism of motives and concern
that costs, rather than effectiveness, will be the primary influencing factor (2, 52), fear of
rationing of healthcare services and desire for the newest medical technology (46), and lack
of trust in economic evaluation methodology (46, 56). CEA should be incorporated into
health policy in a step-wise manner, beginning with cost and cost-minimization analyses.
(59, 60)

This review attempts to examine the available economic evaluations on drug abuse
treatment and HIV prevention programs for pregnant women in a systematic and transparent
way to help researchers, clinicians and the general public better understand economic
analyses and its useful role in identifying high-quality programs that help contain costs. It
also highlights important cost and effectiveness data on drug abuse treatment and HIV
prevention programs that can aid decisions about resource allocation for sustainable
healthcare systems. In addition, this study highlights the paucity of economic evaluations of
drug abuse treatment and HIV prevention programs for pregnant women in the literature. Of
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the original 76 studies identified by our search terms, only 18 (24%) conducted appropriate
economic evaluations to be included in our analysis. This scarcity of economic evaluations
in the literature may be due to a combination of a lack of appreciation for the usefulness of
economic evaluations, limited funding for such studies, or insufficient interest or expertise
in conducting economic evaluations. An increased emphasis on the importance and
usefulness of economic evaluations is needed to spur greater interest and funding for these
studies. Greater transparency in economic evaluation methodology and a continued effort to
improve the quality and comparability of economic evaluations are needed if policy makers,
clinicians and the public are to accept and incorporate findings from economic evaluations.

Our review has several limitations. First, our literature search was conducted using key
words to identify appropriate studies and may have missed some relevant articles that were
not picked up from database searches. Second, our analysis was limited to economic studies
assessing drug treatment and HIV prevention among pregnant women, and does not include
economic evaluations of programs targeted to different groups. Third, considerable
heterogeneity among study methods, interventions, outcome variables, and cost components
limits our ability to directly compare studies and determine specific policy
recommendations. Fourth, we included only published studies in our analysis. If studies with
favorable economic findings are published more often than studies with unfavorable
findings, publication bias can make economic analysis of drug abuse treatment and PMTCT
studies appear more cost-effective than the broader literature actually suggests. Narrative
syntheses have several limitations, the most important being that it does not allow study
results to be aggregated into a single empirical estimate. This makes it less useful in
quantitatively calculating and comparing cost effectiveness of programs vis-a-vis each other.
Second, unlike other types of syntheses, narrative syntheses are not well developed by the
scientific community. Despite these general drawbacks this study and others like it attempt
to provide useful quasi-empirical information and transparent and reproducible study
methods for policy makers and clinical and public health practitioners.

Conclusion

Continued work to address methodological challenges related to cost components and
outcome measures of economic evaluation will eventually lead to more standardization.
Attention to enumerating cost categories and determining and measuring health benefits will
improve the comparability and generalizability of economic evaluations. Such efforts,
together with established standards, will make future studies more transparent, more
rigorous, and more comparable and useful to policy makers, clinicians and patients, thereby
increasing the influence of economic evaluations on policy and resource allocation
decisions.
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Table 1

Types of Economic Evaluations

Cost-Minimization Analysis — searches for the least costly alternative producing same health benefits
Cost-Effectiveness Analysis — compares per unit effect with per unit cost on an incremental basis

Cost-Benefit Analysis — measures both the costs and consequences of alternatives in dollars

A W N

Cost-Utility Analysis — type of cost-effectiveness analysis that employs utilities (e.g., quality-adjusted life years) to evaluate a
program

Adopted from Drummond (1997) (20)
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Table 2

Data extracted from included articles

1 Author

2 Years of study

3 Topic and study questions

4 Setting

5 Type of economic analysis

6 Year of publication

7 Intervention type

8 Health outcomes

9 Methods used to define effectiveness and preferences: time trade-off, standard gamble or rating scale, source of weights
10  Resource and cost estimates: net costs, gross- or micro-costing, year, currency

11  Inclusion of original analyses

12 Study perspective

13 Description of comparator intervention

14 Study assumptions

15  Study type and design: clinical trial, observational study, decision analytical model
16  Modeling assumptions

17  Variable estimates

18 Discounting

19  Sensitivity analyses performed: for costs, effectiveness, preference weights, discount rate
20  Funding source

21 Comparison with other economic evaluations

*
Reprinted from Ruger and Emmons, 2008 (61)

Addict Behav. Author manuscript; available in PMC 2013 January 1.

Page 17



Page 18

Ruger and Lazar

wanedino/fenuspisal

Bo6T Aq
1yB1am yuiqg asealoul
01 TTZ'LT$ [euomppe

ue 1509 X} Juaiedino
/[enuapisal pue sweih
6€T Aq ybrom yuiq
asealoul 01 88/'1T$

uoneoIX018p

$8102s Jefdy ulwt
pue ybram yuig pasealoul

10} T62'7V$ leuonippe ue 3s0d l0}z/0'e$ pue (Jeyeuoau/juejur)
0} UOIed1§1X033p 10} swelboud jusizedino 0} AJuo [enuapisal Jred 005'T$< pue (Jeussyew) Juswyes.y uj Jred
216'7T$ woly pabuel ‘dnoJb uonealyIxolsp 104 2/1'2€$ wouy uejul/Iaylow Jad 000'S$ 000°'T$ Aq 1509 pasealdsp ueul/Iaylow Jad 9 v
1700 Jad s1500 0} pasedwo) pabues Jyauaq 18N Ajreau jo sBuines 150D aouepuape dnoib poddng Jo sBuines 1au abessny synsal Arewwing  synsay
S3INIBS 196png 221104
asnqy aouelsgns Jo swrefo JeuoneN ‘Asains
neaing yjeaH a1jqnd pIesIpaj ‘spJodal UOITRZIWNDIA BWHD
10 uswyedad YIN JuaWIeal) ‘Xapu| [euoneN ‘sonsiels Sp1023l
W01y SPI0J3J [eISIH AII8AsS uonaIppY 8911SN[ JO nealng welboud pue jeydsoH splodal [eydsoH (s1509) 824n0S
9661-C66T L661-¢661 866T o|qe|leAe 10N 0661-6861 ¢661-1661 (s1500) se0A Bseg
wnyedisod syyuow (1500 8onsnl jeuiwnd
9 ybnouayy Aoueubaud ‘51500 UOIIRZIWINDIA)
Buinp ainypuadxa 3w J0 150D S1S02 9JeD [e2IPaL [eUlaYeW 1500 NDIN (s;usuodwod
S1500 Juawieal) bnig aJed YljeaH S1509 JuBwieas] Bnig 1509 NDIN pue JueUI WIB)-1IOYS 1509 Juswieal) bnig 1509) SIsAfeue 150D 150D
wia)sAs aansn( feurwid (534095 Jebdy ulwIT
(1Nod) Buisn Jo pue awnd S80IAI8S NDIN ‘s)yBram yuiqg) sswoano S80IAJI8S NDIN SaInseaw syyauaq
xapul 81 4o Anjend wB1am yuiq ueju] 10 S1S09 pue dwi | JO uoIzeINp pue Joj pasN [eJeuoau pue [eulsle JO uoIzeINp pue Joj pasN pue 3WOo2IN0 Ure|N sS993
axejuI-1sod syyuow wnyredisod syluow Aers
9 AjfeardAy dn-moyjo< 9 pue Aoueubaid 1eak T UMIq Je)e Jeak T KJIBAISP Jo1JR SH9aM € qNOIN 40 pus pue yuig uozuoy awiL
jusled J19Aed siakedxe ] pauiodal 10N pauodal 10N pauiodal 10N an110adsIad
AJuo uoiealIx01eq AJuo uoneayixoleq AJuo uorealyIxo1eq
X} X1 X} uaLIIeal) ON
Jusnedino/enuspissy  juanedino/enuspissy  Juaiedino/[enuspIsey jusules.] ON Kian1jap/ioqe|
Ajuo x1 usiedino Kjuo x] Juanedino Ajuo X1 usnedino Burjasunod dnof JuswWIeaI] ON ybnoay} se01AIaS JusiTedino
AJuo x [enuspisay AJuo X [enuapisay AJUO X3 [enuspissy  PUe [enpIAIpUI Lim weaBold dnoub 1ioddns aAISURIUI A PaMO] |0}
KJuo X1 suopeyIBN AJuo X1 auopeLIs AJuo X1 suopeyIsiN edVO Areul|diosipniniv asnae sourlISans AP{eepn aled [enuapIsal eam T (Joresedwod) uonuaieiul
9661 1661 1661
—¢66T UsaMiaq VIN —C¢66T Usamiaq VIN —¢66T UsaMiaq VIN
u1 Juawieasy Buinladal Ul Juawieas) Buiniadal u1 Juawizealy Buialadal 21U119 2133100 paseq asn Bnup
uawom jueubaid uawom jueubaid uawom jueubaid -lendsoy ‘ueqan ul pajjodus  woJj swajqoud [e100soydAsd
8]q161]8-presipaN 91q161[a-preaipa|n 9]q1b1ja-predlpalN  uawom Buisn-Bnip ‘ueubaid uawom Buisnge Bnig 10 [e2IPaLU YIM USWOAA uoneindod pue Bumes  Buiwel
uoissalbal ajeLieARINIA  UOISSIPal aleLleARNA  UOISSaifal a1eleAlNjAl  |0JIU0D-3SeD PAZIWOPUBIUON  |0JJU0J-8SED PAZIWOPUBIUON  |0J1U0D-8SEI PAZIWIOPUBIUON adAy [apoN
Vw30 v30 vdO v30 v30 v3ad adAy sisAleuy  poylsIN

(5002) e 38 Aoeq@

(1002) e 18 A3eq@

(0002) 1e 18 A3le@

(966T) Ie 18 uossuer

(866T) 1218 SHYIAS

(£66T) 138 SIAS

sonsLIvloRIBYD

NIH-PA Author Manuscript

uawom Jueubaid 10} swelbolad Juswieal] asnge Bnip JO SUOIEN|RAS J1LLIOU0I3 9 JO AleWWNS

€9lqeL

NIH-PA Author Manuscript

NIH-PA Author Manuscript

available in PMC 2013 January 1.

Addict Behav. Author manuscript



Page 19

Ruger and Lazar

(NDIN) 1uN 8182 BAISUBUI _smcong

(dwD) Adueubaid pue uondippy 10y Ecmom

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Addict Behav. Author manuscript; available in PMC 2013 January 1.



1duosnuey Joyiny vd-HIN 1duosnuey Joyiny vd-HIN

1duosnuey Joyiny vd-HIN

Ruger and Lazar

Table 4

Page 20

Summary of 12 economic evaluations of preventing mother-to-child transmission of HIV/AIDS

C panth et al (2006) | Sweat et al (2004) Wilkinson et al | Marseille et al (1998) | Pinkerton et al (2000) | Mansergh et al (1996)
(2000)
Method Analysis type ~ CEA, CUA CEA, CUA CEA, CUA CEA, CUA CEA CEA
Model type Decision analysis model Analytic model Decision model Decision model Threshold analysis Decision model
Framing  Setting and Cohort of pregnant women HIV infected pregnant Pregnant women in Pregnant women in sub- Pregnant women in the Cohort of pregnant women
population attending antenatal clinic in women seeking South Afiica in 1997 Saharan Africa United States in sub-Sahara Africa
South Africa antenatal care in 8
African countries
Intervention Single HIV screen early in Mother/infant dosage of  Short course oral ZDV* ZDV-3TC "at Full course of ZVD Short course of ZVD
(comparator) pregnancy nevirapine plus infant formula for4 36 wks to 1 wk postpartum therapy
months within Intrapartum to 1 wk No treatment
Soreen carly in pregnancy o treatment strengthened healthcare  postpartum Short course of ZVD
and rescreen during late system therapy
pregnancy Intrapartum only
No ZDV
No intervention
Perspective Healthcare system Program Healthcare system Public sector healthcare Healthcare system Healthcare system,
system Socictal
‘Time horizon Lifetime Lifetime Lifetime Lifetime Lifetime Lifetime
Effects Main outcome  HIV infections averted HIV infections averted HIV infections averted ~ HIV infections averted HIV infections averted  HIV infections averted
and benefits
measures QALY saved DALYs saved DALY gained DALY gained
Cost Cost analysis Program costs (screening Program costs (health Program costs (drug Program costs (screening, Incremental costs of Program costs
(cost and tx) system, HIV testing and ~ treatment, formula, HIV  drugs) treatment
components) counseling, drugs) tests, staff salary) Lifetime medical costs to
Lifetime medical costs to Lifetime medical costs to Lifetime medical costs treat HIV infected infant
treat HIV infected infant Lifetime medical costs treat HIV infected infant to treat HIV infected
to treat HIV infected infant Lost productivity costs
infant
Base year 2003 2000 1997 1997 1994 1994
(costs)
Source (costs)  South African pediatric Estimated from Glaxo-Wellcome drug Clinic cost data, average Estimates from Published literature,
hospital costs, estimates literature and programs,  costs, government wholesale prices, estimates published studics, preliminary data
from literature average salary data prices, market quotes, from literature wholesale cost of ZDV clinical trials
gross salary
Results  Summary HIV rescreening at 28 Cost per HIV infection  Cost per HIV infection  ZDV-3TC intrapartum only  Full course ZDV Cost of short-course ZVD
results weeks results in net savings  averted averaged $3,813  averted was $1,437 was most cost-effective therapy costs additional ~ program to healthcare
of $314.070 if ART is and ranged from $1,808  nationally, ranging from  program at $1,129 per HIV $21,337 per additional system $3,748 per infant
available and incremental (Botswana) to $9,258 $905 to $2,492 infection averted and $60 per  case of HIV infection HIV infection prevented
cost of $65.25 per QALY (Cote d’Ivoire); Cost DALY gained averted compared to
saved if ART not available;  per DALY saved Cost per DALY was short course therapy Cost decreased to $1,115
HIV rescreening at 34 averaged $127 and $46 nationally, ranging ~ ZDV-3TC intrapartum to 1wk per infant HIV infection
weeks results in net savings  ranged from $58 from $29 10$79 postpartum and 36wks to 1wk Full course ZDV is prevented when
of $650,988 if ART is (Botswana) to $310 postpartum cost $2,680 and lly cost p ivity losses were
available and incremental (Cote d’Ivoire) $5,134 per infection averted saving compared to the  included
cost of $0.5 per QALY and $143 and $274 per cost of treating a case of
saved if ART not available DALY gained pediatric HIV (888,635
Characteristics Teerawattananon et al Rely et al (2003) Resch et al (2005) Rozenbaum et al Halpern et al (2000) Ratcliffe et al (1998)
(2005) (2008)
Method Analysis A CEA CEA CEA, CBA CEA
type
Model fype _ Decision model Spreadsheet-based Decision analytic model Kaplan-Meicr analysis _Decision analysis model Risk analysis model
model
Traming Seftingand _ Pregnant women in Pregnant women Tncarcerated pregnant Pregnant women in TIV infected pregnant TITV infocted pregnant
population Thailand attending public women in Connecticut Amsterdam women in US who refrain women in England
antenatal clinic in with unknown infection from breastfeeding
Mexico status
Intervention  Short course ZDV Long course ZDV Voluntary prenatal Universal antenatal Elective cesarean section Bottle feeding alone
(comparator) sereening (VPS) HIV-sereening (ECS) vs. vaginal delivery
NVP© NVP (VD), no ART Bottle plus elective
Routine prenatal screening  No screening cesarean section
ZVD or NVP (RPS) ECS vs. VD, with ZDV
Bottle plus ZDV/
ZVD and NVP Mandatory newborn ECS vs. VD. with
sereening (MNS) combination ART Bottle, ZDV, cesarcan
Perspective  Thai Ministry of Public Mexican Secretary of _ State government Tealthcare system THealthcare system Healih service
Health Health
Time Lifetime Lifetime Lifetime Lifetime Lifetime First 6 weeks of infant’s
horizon life
Effects Main HIV infections averted HIV infections HIV infections averted Life years gained HIV infections averted HIV infections averted
outcome and averted Vertical transmission
benefits Years of life saved probability
measures
Cost Cost analysis ~ Program costs Program costs Program costs (testing. Program costs Intervention costs (direct Program costs (drug
(cost counseling. dru; (screening, counseling,  medical and drug costs for  administration to mother
components)  Lifetime medical costs to Lifetime medical healthcare costs for infants  testing. delivery, mother and infant through and child through delivery
treat HIV infected infant costs to treat HIV/ and mothers)Lifetime formula) postpartum) and first 6 weeks of
infected infant medical costs of newborn, infant’s life)
early maternal therapy Lifetime medical costs Lifetime medical costs to
costs to treat HIV infected treat HIV infected infant
infant
Base year 2003 2001 Not Available 2005 1998 1996
Thai routine health service  Drug costs for Lab costs. counselor Estimate from literature,  Estimates from published — Published prices. Ul
(costs) costs and conditions Mexican Secretary of  wages, wholesale prices,  hospifal data, national ~ studies, average wholesale  health service costs, British
Health, estimates estimates from literature registry drug prices National Formulary prices
from literature
Results Summary Combined ZVD and NVP_ Increasing voluntary  MNS is cost saving al With a HIV prevalence  Cesarcan seclion using Boltle feeding alone had
results is most cost-effective at counseling and $364 per woman screened of 0.093%, HIV ZDV cost $1,131 per HIV estimated transmission risk
$556 per case averted with  festing coverage from screening had case avoided and S17 per  of 17.7% and incremental
ong voluntary counseling 4%to85%had a cost  MNS and RPS together incremental cost savings  year of life saved cost per HIV infection
and testing session per child infection would increase costs to 0f$131,222 compared avoided of $23
prevented of $42,517  $430 per eligible entrant with no screening Cosarean section using
Two voluntary counseling  using ZDV with an incremental cost combination ART cost Bottle feeding plus ZDV
and testing sessions with per HIV case prevented of $112,693 per HIV case had transmission risk of
the same drug regime cost $73.603 compared with avoided and $1,697 per 5.8% with incremental cost
81,266 per HIV infection MNS alone or $1.566 per year of life saved per HIV infection avoided
averted life-year eained of $11,854

®Zidovudine (ZDV)
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dLamivudine (3TC)

eNevirapine (NVP)
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