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	Study

Country of

origin
	Aim of the study
	Target group and subjects
	Methods
	QALY Instrument
	Perspective and Costs
	QALYs and/or Cost/QALY
	Authors' conclusions
	Quality of Study


	Limitations

	Antenatal & childhood

	Insinga et al 2002 USA
	To examine the CE of tandem mass spectrometry (MS/MS) in a neonatal screening panel for 14 fatty acid oxidation and organic acidemia disorders


	General population

A hypothetical

cohort of 100,000 infants
	Decision tree 
	SG, HUI
	Societal perspective

Total costs $526 079 in base case
	In base case analysis screening for medium-chain acyl-CoA dehydrogenase deficiency (MCAD) alone yields 9.6 QALYs and an ICER of $41 862/QALY. In sensitivity analysis, screening becomes more cost-effective ($6 008 / QALY) and remains cost-effective so long as the incremental cost of screening remains under $13,05 per test
	MS/MS screening for MCAD alone appears to be cost-effective. Future analyses should examine the CE of alternative follow-up and treatment regimens for MCAD and other panel disorders


	9
	Knowledge and the development of MS/MS screening are relatively recent phenomena, with only a few population-based studies having been conducted. The analysis focused on the decision of whether to adopt MS/MS screening in a sequential fashion rather than comprehensively.

Although the mere detection of these disorders may be cost-effective, it is possible that current follow-up and treatment regimens for them are costly and ineffective.

The impact on a family’s QoL of an MCAD diagnosis that would not have been made in the absence of screening and the societal benefit of knowing that a test for MCAD is available have not been modelled

	König et al 2004 USA
	To estimate the long-term CE of a hypothetical screening program for untreated amblyopia in 3-year-old children
	General population

3-year-old children
	Decision tree combined with Markov model 
	TTO
	Third-party payer perspective

Incremental costs €13.34 per child. 
	The incremental effects were 1.803 x 10-3 QALYs per child and the ICER was €7 397 per QALY (discounted 5%).  Uncertainty with respect to the unilateral visual impairment had the strongest potential impact on the ICER
	The ICER seems to fall within a range that warrants careful consideration by decision-makers. Much of the uncertainty in results comes from the uncertainty regarding the effect of amblyopia on QoL. To reduce this uncertainty, the impact of amblyopia on utility should be investigated
	10
	The model did not distinguish between different causes of amblyopia. It did not allow any return to preceding health states. Only direct medical costs for detection and treatment of the target disease were considered 

	Simpson et al 2005 UK
	To assess the CE of adding screening for cystic fibrosis (CF) to an existing routine neonatal screening programme for congenital hypothyroidism and phenylketonuria


	General population

A hypothetical cohort of neonatals 
	Decision tree combined with Markov model 
	QWB
	Hypothetical

Health Authority’s perspective

Neonatal screening costs £5 387 per infant diagnosed, or £1,83 per infant screened
	Screening produced an average of 0.36 additional QALYs at an additional cost of £2 895. Thus cost per QALY gained was £6 864 
	Neonatal screening is expensive as a method of diagnosis. Neonatal screening may be a cost-effective if the hypothesised delays in the onset of symptoms are confirmed. Implementing both antenatal and neonatal screening would undermine potential economic benefits, since a reduction in the birth incidence of cystic fibrosis would reduce the CE of neonatal screening
	9,5
	The representation of cystic fibrosis was simplified. Evidence about the long-term impact of early diagnosis on lung function remains uncertain. The model assumes that cystic fibrosis in infants is a relatively homogeneous condition. There is a limited understanding of the interactions of cystic fibrosis with the normal ageing process. A number of costs, which may in theory be  important have been omitted

	van den Akker-van Marle et al 2005 Netherlands
	To estimate the costs and effects of strategies with intrapartum antibiotic prophylaxis to prevent early-onset group B streptococcal (GBS) disease. The treatment strategies were:  1) risk-based strategy 2) Dutch guideline 3) screening-based strategy 4) combined screening/risk-based strategy 
	General population

Hypothetical cohort of 200,000 neonates
	Decision tree
	HUI
	Societal perspective

Total costs:

1) €5 021 600
2) €9  47 000

3) €24 843 900

4) €3 183 000
	QALYs gained:

1) 663

2) 186

3) 766

4) 650

Cost per QALY gained:

1) €7 600

2) €48 800

3) €59 300

4) €9 100

The risk-based strategy will prevent 352 cases of early-onset GBS for €5 million 
	The combined screening/risk-based strategy and the risk-based strategy have reasonable CE ratios. If it becomes feasible to add the PCR test, the CE of the combined screening/risk-based strategy may even be more favourable
	10
	The analysis is based on many assumptions and estimations concerning e.g. costs. QoL of the early-onset GBS patients may be an underestimation 



	Ball et al 2007 USA
	To investigate the differences in costs and outcomes of seven possible first and second trimesters screening options for Down syndrome
	Population at risk  

38033 women evaluated in the FASTER trial
	Decision tree
	SG (from Kuppermann et al)
	Societal perspective

Contingent Sequential Screen dominated all other screens: cost $32,3 million compared to other screens ranging from $32,8 to $37,5 million 
	Contingent Sequential Screen dominated all other screens (lowest costs, most QALYs). QALY gain 980 832
	Contingent Sequential test remained the most cost-effective option throughout sensitivity analysis
	10
	Sensitivities were taken from the FASTER trial and a national screening program might not achieve this high sensitivity. Used estimates of societal costs rather than the costs occurred to patients. Various inputs of the model were based on literature

	Carlton et al 2008 UK
	To estimate the CE of screening for amblyopia and strabismus in children 
	General population

Children up to the ages of 4-5 years
	Markov model
	TTO, SG
	Perspective of NHS and other government departments

Reference case costs:

no screening £572 129; 

screen at 3y without auto refraction (AR) £867 120;

screen at 4y without AR £941 247;

screen at 5y without AR £1 020 281;

screen at 3y with AR £1 040 358;

screen at 4y with AR £1 117 707;

screen at 5y with AR £1 216 422


	Reference case ICERs:

screen at 3y without auto refraction (AR) £503 842;

screen at 4y without AR £941 872;

screen at 5y without AR £1 190 317;

screen at 3y with AR £1 040 938;

screen at 4y with AR £772 630;

screen at 5y with AR £8 628 530


	CE of screening for amblyopia depends on the long-term utility effects of unilateral vision loss 
	10
	Limited evidence available for long-term utility effects. Furthermore, possible treatment-related utility effects were not included in the analysis. 

	Carroll & Downs 2008 USA
	To determine the CE of comprehensive newborn screening programs:  phenylketonuria (PKU), congenital adrenal hyperplasia (CAH), congenital hypothyroidism (CH), biotinidase deficiency (BIOT), maple syrup urine disease (MSUD), galactosemia (GAL), homocystinuria (HCY), medium chain acyl-CoA dehydrogenase deficiency (MCAD) alone or in combination with diseases detectable with tandem mass spectrometry (MS/MS) methods
	General population

Newborns
	Decision tree
	SG (from another study, assessing utilities for outcomes of occult bacteremia and meningitis which resemble closely outcomes of diseases for which newborns are screened)
	Societal perspective

Average costs:

MS/MS $55,

PKU $63,

BIOT $85,

CH $93,

HCY $96,

MSUD $97,

No test $98,

GAL $102,

CAH $103


	QALYs gained:

MS/MS 77.19358,

PKU 77.19264,

BIOT 77.19008,

CH 77.19272,

HCY 77.18977,

MSUD 77.18978,

No test 77.18958,

GAL 77.18963,

CAH 77.18986. Screening for CAH costs $20 357, and for GAL $94 000/ QALY gained. All other tests dominated the ‘no-test’ strategy
	Newborn screening seems to be one of the rare health care interventions that is beneficial to patients and in many cases cost saving. Over the long term funding comprehensively newborn screening programs is likely to save money for society
	9
	Assumptions about risks, costs and QOL. Cost estimates for most of the conventional screening tests were taken from PriceWaterhouseCoopers analysis of newborn screening costs (global estimates, no fixed or marginal costs) 

	Hopkins et al 

2008 Canada
	To estimate the expected

costs and QALYs associated

with two policy options:

1) universal screening of

all infants born in the province of Ontario, Canada

2) targeted screening of infants born who have an older sibling

diagnosed with fetal

alcohol spectrum disorder (FASD)
	General population and Population at risk 

Hypothetical cohort of 1000 newborns
	Decision tree
	HUI3
	Societal perspective

For the universal screening analysis, over the lifetime of the infant, the societal costs for a severe case are $13 545. 

With universal screening, the lifetime costs for a severe case are $13 695 for an incremental cost of $150.

For the targeted screening analysis, over the lifetime of

the infant, the societal costs for a severe case are $508 107. 
	For mild cases, the ICER is $23 725 / QALY. Based on the CEAC in dollars  QALY, the probability that universal screening is cost effective is 0.153 at a WTP threshold of $50 000 per QALY and 0.586 at a WTP threshold of $100 000 per QALY.
	This analysis suggests that an early treatment strategy based on meconium testing is economically attractive if implemented universally and is a dominant strategy if a more targeted implementation is used, when viewed from a societal perspective.
	10
	Early education has not been universally shown to improve all children’s level of literacy, which may overestimate the impact of the screening. 

Also, the model does not incorporate the benefit of early detection of alcohol exposure in the presence of low birth weight. 

	Thung et al 2009 USA
	To compare the CE of 2 screening strategies during pregnancy for subclinical hypothyroidism:

1) no screening for thyroid-disease in the asymptomatic pregnant individual without a history of thyroid disease

2) routine screening of all asymptomatic pregnant women without history of thyroid disease is performed in the 1st trimester
	General population

Cohort of 100 000 women
	Decision tree
	EQ-5D
	Societal perspective

Total costs ($) per 100 000 patients:

Screening: 340 593 750

Screening and treatment: 332 237 368
	QALYs per 100 000 patients:

Screening: 2 963 321

Screening and treatment: 2 963 910

Screening strategy is more effective and less costly than no screening strategy
	Screening for subclinical hypothyroidism in pregnancy will be a CE strategy under a wide range of circumstances
	10
	Study did not incorporate other potential obstetric benefits of thyroid replacement therapy. Model is limited by the quality of data e.g. some cost data are derived from other conditions rather than from cohort a cohort of children from mothers with hypothyroidism

	Prosser et al 2010 USA
	To evaluate the CE of newborn screening for medium-chain acyl-coenzyme A dehydrogenase deficiency (MCADD) incorporating QoL effects for false-positive newborn screens and recommended dietary treatment
	General population

Hypothetical cohort of 100 000 newborns 
	Markov model
	TTO
	Societal perspective

Costs ($) were 710 251 for a newborn screening program for a birth cohort of 100 000


	The CE of newborn screening for MCADD was $21 273 per QALY gained. The CE ratio increased to $21 278/QALY when the loss in QoL associated with false-positive test results was incorporated and to $27 423/QALY when the QoL associated with lifelong dietary recommendations for treating MCADD was incorporated
	Expanded newborn screening for MCADD is CE compared with well-accepted paediatric health interventions. Losses in QoL associated with dietary treatment for MCADD, however, may offset some of the gains in QALYs 
	10
	Study did not include the potential value of identifying children with disorders that do not have an effective treatment option

	
	
	
	
	
	
	
	
	
	

	Study

Country of

origin
	Aim of the study
	Target group and subjects
	Methods
	QALY Instrument
	Perspective and Costs
	QALYs and/or Cost/QALY
	Authors' conclusions
	Quality of Study


	Limitations

	Cardiovascular

	Lee et al 1997 USA
	To determine whether screening for asymptomatic carotid stenosis would be cost-effective for stroke prevention. Patients screened with duplex Doppler ultrasonography compared with patients not screened. 

	General population

A cohort of 65-year-old men with no neurologic symptoms of carotid disease
	Decision tree combined with Markov model
	TTO
	Health care payer’s perspective 

Over a lifetime (30 years), screening resulted in an additional cost of $1 553 per person 
	Lifetime marginal CE of screening relative to no screening $120 000/ QALY  
	A programme to identify candidates for endarterectomy by screening asymptomatic populations for carotid stenosis costs more per QALY than is usually considered acceptable
	10
	Only 5 years of data were available from the asymptomatic carotid atherosclerosis study (ACAS). Evaluating the long-term benefits of screening was a challenge. Patients in ACAS were recruited from vascular laboratories, ultrasonography suites and similar places. They were identified through case finding rather than through the screening of a truly asymptomatic group which may have caused overestimation of the benefits of screening. Model favoured screening whenever possible. Cost perspective was restricted to direct medical costs 

	Derdeyn et al 2000 USA
	To examine the CE of using PET in identifying candidates for extracranial-to-intracranial (EC/IC) bypass compared with medical treatment alone
	Patients with disease 

A cohort of 45 symptomatic patients with carotid occlusion
	Markov model
	SG, TT
	Societal perspective

In the base case; with ASA therapy alone, the estimated total costs of stroke and death for the cohort of 45 patients with recent cerebral symptoms and carotid artery occlusion was $2,01 million
	In the base-case, PET screening followed by EC/IC bypass on 36 of the 45 patients yielded 23.2 additional QALYs at a cost of $20 000/QALY
	If postoperative stroke rates are similar to stroke rates observed in the EC/IC bypass trial, EC/IC bypass will be cost-effective in patients with symptomatic occlusion who have an increased oxygen extraction fraction

	8
	The results were sensitive to changes in the accuracy of the more specific OEF threshold and it needs to be validated prospectively. Rates of stroke used in the analysis were taken from a trial which had some limitations. 

	Marchetti et al 2001 Italy


	To compare standard anticoagulant prophylaxis with screening for factor V Leiden and prothrombin G20210A and extending anticoagulation only for double heterozygotes for these mutations 

	Patients with disease 

Patients with first deep venous thrombosis (DVT)
	Markov model
	TTO, SG
	Societal perspective

Lifelong treatment cost of the entire unscreened cohort was $3 000. Indirect costs represented 29% of overall costs. The screening strategy cost $3 040 per patient, $40 more than standard therapy
	Screening all the patients with venous thromboembolism provided one additional day of life at the cost of $13 624 / QALY


	Screening for factor V Leiden and prothrombin G20210A with prolonged prophylaxis of double carriers, is cost-effective in most patients with VTE
	9
	The efficacy of long-term anticoagulation in thrombophilic patients is still under evaluation. Costs were specific to the Italian Health Care System

	Blake et al 2003

USA
	To assess CE of C-reactive protein (CRP) screening followed by targeted statin therapy for elevated CRP levels, compared with dietary counselling alone, for the primary prevention of cardiovascular events


	General population

Hypothetical cohorts of men and women who had no overt hyperlipidemia during their lifetime
	Markov model
	QWB, TTO
	Societal perspective 

Costs in men:

No CRP screening $9 500, CRP screening+/- statin therapy $14 600, treat all with statins $21 100

Costs in women: 

No CRP screening $7 500, CRP screening+/-statin therapy $14 400, treat all with statins $22 000
	The potential ICER for screening followed by statin therapy compared with no screening and no statin therapy was $48 100/ QALY for 58-year-old men and $94 400/ QALY for 58-year-old women
	A strategy involving CRP screening to target statin therapy for the primary prevention of cardiovascular disease among middle-aged patients without overt lipidemia could be relatively cost-effective and, in some cases, cost saving

	9.5
	The base case estimates are likely to be conservative. Study involves several assumptions 



	Cox et al 2003 USA
	To evaluate CE of Doppler ultrasound -based screening versus no ultrasound in averting thromboembolic complications associated with femoral catheters
	Patients with disease 

A hypothetical cohort of 60-year-old medical patients treated for acute respiratory failure
	Decision tree combined with Markov model
	TTO
	Health care payer's perspective

The ultrasound strategy cost $5 305/pulmonary embolism  averted, and $99 286/death averted
	The ultrasound strategy cost $8 688 / QALY. In multiway sensitivity analysis the cost/QALY varied between $1 170 and $35 342


	Ultrasound screening may improve outcomes among critically ill with femoral venous catheters at acceptable costs and could complement venous thrombosis primary prevention programmes

	9.5
	The model may be an oversimplification and the decision model incorporates several assumptions. The relationship between duration of catheterization and the likelihood of thrombosis were not addressed specifically in the model. The model may underestimate the full impact of catheter-associated deep venous thrombosis 

	Hayashino et al 2004 Japan
	To evaluate CE of screening for CAD in

asymptomatic diabetic patients with two additional atherogenic

risk factors. Strategies:

1) no screening 2) exercise electrocardiography (ECG)

followed by coronary angiography (CAG) if positive 3) exercise

echocardiography (ECHO) followed by CAG if positive and 4)

exercise SPECT followed by CAG if positive


	Population at risk 

Cohorts of patients stratified by age (50, 55, 60, 65, and 70 y of age) and 10 possible pairs of atherogenic risk factors identified by American College of Cardiology/ American Diabetes Association
	Markov model
	SG, TTO
	Societal perspective

Costs baseline value: Exercise electrocardiography $140, exercise echocardiography $334, exercise SPECT $730, coronary angiography $6 035

  
	Compared to no screening, ICER of ECG $93 500/QALY, that of ECHO $88 400/QALY in 55-year-old men. ICER of ECG ($41 600/ QALY) weakly dominated by that of ECHO ($40 800/QALY) in 60-year-old men. SPECT strategy was dominated by other strategies. In men with other risk factors ICER of ECHO varied from $41 000 / QALY to $53 400 / QALY. CE of ECHO relative to no screening sensitive to age of patients at screening.
	ICER of CAD screening in asymptomatic patients with diabetes and two or more additional atherogenic risk factors is shown to be acceptable from a societal perspective.  ECHO was the most cost-effective strategy, followed by ECG
	10
	The results must be interpreted in light of the limitations of using heterogeneous data sources and simplifying assumptions. The CE of CAD screening might be underestimated in this model 

	Hayashino et al 2006 Japan
	To measure clinical benefit and cost of CAD screening in asymptomatic patients with type 2 diabetes and additional atherogenic risk factors, and to evaluate applicability of U.S. guidelines to Japan. Strategies included: 1) no screening 2) exercise electrocardiography 3) exercise echocardiography 4)exercise SPECT 


	Patients with disease

Cohorts of patients stratified by age, gender and atherogenic risks
	Markov model
	TTO
	Societal perspective 

55-year-old men

1)$150 545

2)$154 086

3)$155 770

4)$155 770

60-year-old men

1)$135 332

2)$138 986

3)$139 917

4)$140 699

65-year-old women

1)$105 275

2)$108 519

3)$109 348

4)$110 119

70-year-old women

1)$87 166

2)$91 207

3)$92 236

4)$93 025

	ICERs: exercise electrocardiography (ECG) $31 400/QALY for 60-year-old asymptomatic diabetic men, $46 600 for 65-year-old women with hypertension and smoking. ECHO $31 500/QALY, SPECT $326 000/QALY 
	The US guidelines on screening for CAD in highrisk diabetic patients are applicable to the Japanese population. However, the population subjected to screening should be carefully selected to obtain greatest benefit 
	10
	Some estimates were derived from studies more than ten years ago; advances in medical therapy and surgical techniques were not included as there were no reliable clinical trials 

	Heidenreich et al 2004 USA
	To evaluate CE of screening with a B-type natriuretic peptide (BNP) blood test to identify those with depressed left ventricular (LV) systolic function. Four screening strategies examined: 1) BNP testing and, if abnormal, echocardiography (ECHO) 2) BNP only, with treatment based on the results 3) echocardiography for all patients and 4) not to screen for depressed

LV function
	General population

Men and women age 60 years
	Markov model
	TTO,

VAS 
	Societal perspective

Screening 1 000 asymptomatic persons with BNP followed by ECHO in those with an abnormal test increased the lifetime cost of care $176 000 for men and $101 000 for women
	Screening 1 000 with BNP followed by ECHO in those with abnormal test improved outcome, resulting in a cost per QALY of $22 300 for men and $77 700 for women. When prevalence of depressed ejection fraction at least 1 %, screening followed by ECHO increased outcome  at a cost <$50 000 per QALY gained 
	Screening populations with a 1% prevalence of reduced ejection fraction with BNP followed by ECHO should provide a health benefit at a cost that is comparable to or less than other accepted health interventions. Screening with BNP followed by ECHO likely to be economically attractive for populations  with at least 1 % prevalence of moderate or greater LV systolic dysfunction

	9
	The study is limited by the absence of data on the effect of ACE inhibitors in patients with no known cardiac disease.  The repercussions of a diagnosis of LV dysfunction may have been underestimated. The potential screening benefits of identifying diastolic dysfunction or significant valvular disease that may be found with BNP screening were not included. Other tests that have been used to estimate LV function were not evaluated 



	Maeda et al 2004 Japan
	To conduct CUA of annual community screening using ECG or pulse palpation compared with no screening for detecting patients with atrial fibrillation (AF)


	General population

A hypothetical Japanese population of 65 year old individuals was followed until 85 years of age

	Markov model

	TTO 
	Societal perspective

Men :

No screening $1 329

Annual palpation $1 451

Annual ECG $1 455

Women :

No screening $1 210

Annual palpation $1 356

Annual ECG $1 361
	Both annual ECG and annual palpation screening were more costly and more effective compared with no screening. ICERs approximately US$8 000/ QALY in males and US$10 000/ QALY in females 
	To prevent ischemic stroke associated with AF, both annual ECG screening and annual palpation screening were favourable in the context of conventional criteria for CE
	8
	Limited data on the incidence of AF in Japan. The natural history of AF could be more complex than the Markov model dictates in the analysis. Some AF patients have contraindication for anticoagulant therapy or preference for anti-platelet therapy. The effectiveness of anticoagulant therapy has not been verified by a high-quality study in Japan. Only direct costs and time costs for screening programme were taken into account

	Henriksson & Lundgren 2005 Sweden 
	To compare the CE of a one-time screening for abdominal aortic aneurysm (AAA)  with current clinical practice
	General population

65-year-old men
	Markov model
	EQ-5D, Rosser index
	Societal perspective

The incremental cost per gained life year for a screening programme compared with current practice was €7 760. Cost per screened €194
	The incremental cost per QALY for a screening programme compared with current practice  was €9 700


	The probability of screening being cost-effective was high. A financially and practically feasible screening programme for AAA, in which men are invited for US in the year in which they turn 65, appears to yield positive health outcomes at a reasonable cost

	10
	The literature searches carried out to identify data to input in the model did not entirely fulfil the criteria for a systematic review

	Hobbs et al 2005 UK 
	To evaluate the ICER of different

screening strategies for atrial fibrillation (AF) , including targeted or whole population screening, compared with routine clinical practice
	General population

750 persons aged 65 and over
	Individual sampling model


	EQ-5D
	NHS and patient perspective

The cost per case detected for systematic screening was £1 787 compared with £363 for patients identified opportunistically
	For the 65-year-old cohort QALY's increased slightly in both opportunistic and systematic screening. General population (≥65 years) screening also caused a slight increase in QALY's, but values were very similar to all screening frequencies 
	Screening programme for atrial fibrillation in patients 65 and over, the only strategy that improved on routine practice was opportunistic screening, model-based analyses indicated that there was a probability of approximately 60% of annual opportunistic screening being CE


	9
	The limitations of the data concern the uncertainty around the estimates used in the model. There were also structural limitations, for example artificially specifying disablement or death from stroke after previous stroke events, and assuming that all gastrointestinal bleeds were nonfatal and resulted in an arbitrary length of time for reduction in quality of life. The model was simplified by considering only one treatment at a time, either warfarin or aspirin 

	Meckley & Veenstra 2006 USA  
	To evaluate CE of screening for alpha-adducinGly460Trp variant among hypertensive patients compared to not screening (standard care)
	Patients with disease 

A hypothetical cohort of treated hypertensive patients not receiving diuretic therapy
	Markov model
	TTO
	Payer perspective

Costs of adding a diuretic as the cost of the physician office visit $37, plus the recommended lab tests $19

The cost of screening test for the α-adducin variant based on costs of nucleotide polymorphism DNA test costs ($100- and $350), assuming base case cost $250

	The screening strategy increased QALYs by 0.14 and saved $1 834 compared to usual care


	Results suggest that screening for the α-adducin gene variant may be useful mechanism to identify patients most likely to benefit from diuretic therapy and improve compliance with current treatment guidelines
	8,5
	Most of the assumptions were conservative and biased the analysis against screening. Uncertainty in several model parameters. In the scenario analysis of the impact of diabetes on the model, the risk of diabetes was based on a single observational study. The impact of genetic information on patient and provider behaviour has not been well studied

	Wilson et al 2005 USA
	To evaluate CE of screening patients with stroke for deep vein thrombosis (DVT): 1)

screening all patients with acute ischemic stroke by Doppler US with subsequent treatment or 2) clinical surveillance for signs of DVT and treatment after confirmation by Doppler ultrasound
	Patients with disease 

Patients with stroke
	Decision tree
	AQoL
	Societal perspective 

Costs per patient in screen $330 and no screen $162
	Expected utility of screening 1.875 QALYs and that of not screening 1.872 QALYs. Expected gain 0.0026 QALYs. The marginal CE of screening is $67 200/ QALY 
	The CE ratio is considerably higher than that reported in other rehabilitation conditions and higher than the commonly stated level for an intervention to be considered cost-effective
	8,5
	Some of the data may not reflect current practice. The focus is on costs and outcomes during the rehabilitation stay rather than long term. The risks, benefits, and outcomes used in the study are applicable to ischemic stroke survivors without contraindication for prophylaxis and who are receiving prophylaxis. Costs or outcomes were not discounted 

	Kim et al 2007 UK
	To provide estimates of the long-term CE of abdominal aortic aneurysm (AAA) screening in men
	General population

Simulating national programme in UK: all men invited for a one-off screen at age 65, those with no AAA not re-screened

	Markov model
	EQ-5D
	Health service provider’s perspective

The additional cost of screening the UK male population over 30year period, compared with no screening is estimated at £571 million
	Screening for AAA  in men is highly cost-effective at £2 320/ LYG and £2 970/QALY over a 30-year perspective
	The long-term CE of screening for AAA in men is highly attractive and this evidence provides further support for a national screening programme in the UK
	10
	The utilities used in QALY calculations were taken from published population norms and no further adjustment was made. Authors argue that published evidence does not support long-term differences in QoL in the groups analysed 

	Takao et al 2008 Japan
	To perform CE analysis comparing magnetic resonance (MR) angiography sceering for asymptomatic, unruptured intracranial

aneurysms to no screening in family members of patients with

aneurysmal subarachnoid hemorrhage (SAH)

	Population at risk

40-y-old hypothetical cohort
	Markov model
	TTO, EQ-5D, SG, HUI
	Societal perspective

Costs of screening:

Family member with 2 or more 1st degree relatives $1 900

Family member with 1 affected 1st degree relatives $1 300
	A 40-year-old family member with 2 or more 1st degree relatives screening compared with no screening had an ICER of $37 400 per QALY
	MR angiography screening for asymptomatic, unruptured intracranial aneurysms in

family members with 2 or more affected 1st degree relatives is cost-effective. The CE is dependent on age at screening
	10
	Findings are dependent on the validity of the International Study of Unruptured Intracranial Aneurysms (ISUIA) results. Study assumed that aneurysm rupture rates were constant over time. In the ISUIA, aneurysm rupture rates were determined by the incidence of SAH or intracerebral haemorrhage. However, cavernous carotid artery aneurysms cause not only SAH but also carotid cavernous fistula. Therefore model may underestimate the CE
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	Limitations

	Contagious diseases

	AuBuchon et al 1997 USA
	To estimate CE of HIV antibody testing and of adding to that protocol a second HIV test, either plasma p24 antigen  detection or RNA polymerase chain reaction (PCR) 


	General population

Blood donors
	Markov model
	TTO, QWB
	Health service’s provider perspective

Costs:

HIV antibody test $5

HIV antibody and p24 antigen $5

HIV antibody and RNA PCR $8

HIV antibody and theoretical test $5 
	HIV antibody testing prevents 1 568 transfusion acquired HIV infections each year at a cost of $3 600/ QALY. The addition of p24 antigen testing would prevent 8 more cases at a net additional cost of $60 million annually ($2,3 million/ QALY); RNA PCR testing would prevent 16 more cases at a net additional cost of $96 million annually ($2,0 million/ QALY)
	Although expanding the donor HIV screening protocol with p24 antigen or RNA PCR testing will prevent rare cases of transfusion-associated HIV, the CE of such an addition is predicted to be far below that of most medical interventions. Thus, HIV test protocol additions are unlikely to provide cost-effective improvements to blood safety 
	9
	The analysis was based on several assumptions

	Singer et al 2001 USA
	To estimate CE of screening for hepatitis C virus in asymptomatic, average-risk adults. Strategies were: 1) initial screening by third-generation enzyme-linked immunosorbent assay (ELISA) 2) followed by confirmatory testing for hepatitis C virus RNA by PCR only and 3) the current practice of not screening
	General population

A hypothetical cohort of 35-year-old individuals not suspected of being infected with hepatitis C


	Markov model
	HUI
	Societal perspective 

Cost of no screening lower: mean $390 per person compared with $511 for ELISA-PCR and $572 for PCR only. For patients not screened, $45 of the mean cost was for antiviral therapy, the rest for caring for the illness. For ELISA-PCR, $28 was for screening, $71 for antiviral treatment, and the rest for management of the disease
	Strategy 3 provided marginally better outcomes at lower cost than strategies 1 or 2. Mean discounted QALYs for the no screening strategy was 23.596 QALYs, only 0.002 more than the others


	The analysis does not support the widespread screening for hepatitis C among asymptomatic, average-risk adults
	8
	There are some uncertainties concerning the data used in the study

	Stein et al 2002 UK
	Screening for hepatitis C virus (HCV) among injecting drug users (IDUs) and in genitourinary medicine (GUM) clinics versus no screening
	Patients with disease 

Hypothetical cohorts of IDUs in contact with drug services and GUM clinic attenders 
	Markov model
	VAS
	NHS perspective

Costs in drug services per 30 213 people screened:

- screening £3 568 314

- follow-up £2 106 619

- treatment £3 437 539

Costs of GUM clinics per 120 852 people screened:

- screening £3 878 623

- follow-up £394 988

- treatment £3 644 535
	Screening for HCV in IDUs estimated to yield benefits over no screening at a cost of £28 120 / QALY. The CE of universal screening in GUM clinics estimated to be £84 570 / QALY
	Screening for HCV in IDUs in contact with services is moderately cost-effective and reasonably stable when explored in extensive one-way sensitivity analyses. Universal screening in GUM clinics is less cost-effective and subject to greater uncertainty than screening IDUs

	10
	The model of cost-effectiveness had both internal and external limitations. Costs were discounted at 6% but the benefits were discounted at 1.5%

	Hu et al 2004 USA
	Four screening strategies for Chlamydia trachomatis targeted to 3 specific age groups: 1) no

screening 2) annual screening for all women 3) annual screening

followed by 1 repeated test within 3 to 6 months after a positive

test result and 4) annual screening for all women except those with a history of at least 1 infection, who are

re-screened every 6 months
	General population

Sexually active U.S. women 15 to 29 years of age
	Markov model
	HUI
	Modified societal perspective

Without screening, average lifetime costs $340 per woman. The additional lifetime costs associated with screening program implementation vary from $48 to $107 per woman
	Annual screening in women 15 to 29 years of age most cost-effective strategy. ICER consistently less than $25 000/ QALY compared with next most effective strategy  
	Annual C. trachomatis screening for all women 15 to 29 years of age and selective targeting of those with a history of infection for semiannual screening is very cost-effective compared with other well-accepted clinical interventions
	9,5
	Uncertainty about the natural history of chlamydial infection and consideration of only the indirect transmission effects of C. trachomatis screening. The analysis was based on data for nucleic acid amplification test, including data on ligase chain reaction test. The test did not include screening women for both gonorrhea and chlamydia. Finally, better data is needed on the QoL effect of pelvic inflammatory disease and their sequelae

	Marshall et al 2004 USA
	To examine CE of adding nucleic acid testing (NAT) to serological screening (SS) protocols for donated blood to reduce risks of transfusion-transmission of hepatitis B virus (HBV), hepatitis C virus (HCV) and human immunodeficiency virus (HIV). Strategies were:

1)SS 2)SS+minipool (MP) NAT 

3)SS+MP NAT without p24antigen 4)SS+individual (ID) NAT without p24 antigen
	General population

Blood donors
	Decision tree


	TTO
	Healthcare system perspective

Costs:

1)$210 311 375

2)$404 124 229

3)$364 787 229

4)$461 783 104


	Strategy 3 compared with SS alone resulted in an ICER of $1,5 million/ QALY
	The CE of adding NAT screening is outside the typical range for most healthcare interventions, but not for established blood safety measures
	10
	The lack of comprehensive long-term studies to test the impact of blood screening protocols on infection-related mortality and morbidity 

	Stein et al 2004 UK
	To estimate the cost-utility of screening for hepatitis C infection among people with a history of injecting drug use (IDU) in contact with drug misuse services
	Population at risk 

People with a history of injecting drug use 
	Markov model 
	VAS
	NHS perspective

Costs per 30 213 screened:

- screening £3 568 314

- follow-up £2 106 619

- treatment £3 437 539


	Screening for HCV is likely to yield benefits in the population concerned at around £28 000 / QALY
	Screening for hepatitis C virus (HCV) in this population is moderately cost-effective


	10
	The model does not stratify for age at identification, death rates are from standard life tables, the number of IDUs varies within England and it will affect the cost of screening programmes. The quality of evidence underlying the estimates used in the model varies. Many of the estimates for the utilities associated with relevant health states in the model are taken from a study of US hepatologists. Costs were discounted at 6% but the benefits were discounted at 1.5%

	Sanders et al 2005 USA
	To determine costs, benefits, and CE of screening for HIV in health care settings during the era of highly active antiretroviral therapy  compared with current practice developed


	Patients with disease 

Patients in health care settings whose HIV status was unknown; a cohort of 43-y-old men and women
	Markov model
	QWB, TTO, RS, SG
	Health care system perspective

Estimated cost per screened patient $194
	Given a 1% prevalence of unidentified HIV, screening increased life-expectancy by 5.48 days, or 4.70 QADS for a CE ratio of $15 078/ QALY. Screening cost less than $50 000 per QALY if prevalence of unidentified HIV exceeded 0.05%. Excluding HIV transmission, the CE of screening was $41 736/ QALY. Screening every five years, as compared with one-time screening, cost $57 138/ QALY
	The CE of routine HIV screening in health care settings, even in relatively low-prevalence populations, is similar to that of commonly accepted interventions, and such programs should be expanded
	10
	Data for QoL comes from very many sources and there are many different measures

	Castelnuovo et al 2006 UK
	To evaluate effectiveness and CE of testing for hepatitis C (HCV) among former injecting drug users (IDUs).
	Population at risk 

Hypothetical cohort of 1000 people undergoing screening compared with a cohort without systematic case-finding
	Decision tree combined with Markov model
	EQ-5D
	Societal perspective 

Systematically offering testing to 1 000 people would cost around £70 000. Case-finding is likely to cost around £760 000 more than a policy of no systematic case-finding
	£20 084 / life-year gained,

£16 514 / QALY
	Case-finding for hepatitis C is likely to be considered cost-effective by NHS commissioners
	10
	Considerable uncertainty, particularly around

utility values in HCV disease

	Paltiel et al 2006 USA
	To inform the design of HIV screening programs by identifying combinations of screening frequency and HIV prevalence and incidence at which screening is cost-effective
	General population

All adults with unknown HIV status 
	Markov model
	SF-6D, SG(RS) 
	Societal perspective

Under moderately favourable assumptions total costs were:

no screening $24 720,

one time screening $25 950,

screening every 5 years $26 280,

screening every 3 years $26 590,

test annually $27 440
	Routine HIV screening in population with HIV prevalence of 1.0% and annual incidence of 0.12% had ICER of $30 800/QALY (one time screening), $32 300/QALY (screening every 5 years) and $55 500/QALY (screening every 3 years)
	Routine, rapid HIV testing is recommended for all adults except in settings where there is evidence that the prevalence of undiagnosed HIV infection is below 0.2%
	10
	Analysis does not address the difficulty of determining the prevalence and incidence of undetected HIV infection in a given patient population.

Attention was restricted to first-generation secondary transmissions, which understates the total infections attributable to each infected person. Fixed survival and economic cost to each secondary infection. Not recent evidence. Did not account for late antiretroviral related toxicities that may result in cardiac disease or diabetes

	Korves et al  2006 USA
	To estimate CE of alternative blood-screening strategies for West Nile Virus (WNV) by comparing status quo

(baseline screening using a donor questionnaire) to several strategies which differed by nucleic

acid testing of either pooled or individual samples, universal versus targeted screening of

donations designated for immunocompromised patients, and seasonal versus year-long

screening
	General population

Blood donors
	Markov model
	QWB, Rosser-Kind
	Societal perspective

Total costs (cohort of 2 000 000) ranged from $131 008 for status quo (transmission with low infection/ short duration) to $18 961 134 for nucleic acid testing of individual samples by ID-NAT (year-round screening, transmission with high infection/long duration)


	Seasonal screening of

the entire recipient pool added minimal clinical benefit, with ICER exceeding $1,7 million per QALY gained


	In areas with high levels of WNV transmission, seasonal screening of individual samples and restricting screening to blood donations designated for immunocompromised recipients is cost saving. In areas with low levels of infection, a status-quo strategy using a standard questionnaire is cost-effective
	8
	The ecology of WNV, and the clinical course and sequelae of transfusion-acquired WNV infection have not been clearly defined. Estimates were included in the model. The data may overestimate the true risk of disease, since the patients studied may have been more susceptible to severe disease than healthier blood recipients 

	Tole et al 2009 USA
	To estimate costs, QoL and survival associated with a voluntary HIV screening programme compared with no screening in Russia
	General population

Cohort of 15-49-year old individuals
	Markov model
	TTO, SG, QWB, SF-36
	Health care perspective

Once-per-lifetime screening cost $56 more per person than symptom based finding 
	ICER for once-per-lifetime screening was $13 396/QALY gained.

Repeat screening every five years cost $25 388/QALY gained compared to once-per-lifetime screening.
	Early identification of HIV infection through screening in Russia is effective and cost-effective in all but the lowest prevalence groups 

	10
	Included only the benefit from reduced sexual transmission of HIV, and assumed no chande in transmission via injection drug use. Proportion of patients receiving antiretroviral therapy may have been overestimated 
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	Limitations

	Solomon & Kuntz 2000 USA
	To evaluate CE of different screening strategies for osteoporosis for preventing corticosteroid-induced osteoporosis. The strategies were:

1) screen no one and treat only after an osteoporotic fracture occurs

2) screen and treat selectively based on a BMD T score of <-1.0  

3) treat empirically without BMD testing
	Patients with disease 

Simulated cohorts of 55-year-old postmenopausal

women with rheumatoid arthritis (RA) starting corticosteroid

treatment
	Markov model 
	TTO, QWB
	Societal perspective

Costs were:

1) with etidronate, $52 900

1) with alendronate, $53 300

2) with aledronate, $60 100

3) with alendronate, $61 000


	Compared with watchful waiting, the ICER for screen and treat with alendronate at a bone mineral density (BMD) T score of <-1.0 was $92 600/QALY. At a treatment threshold of BMD T score <-2.5, the ICER of screening and treating was $76 100 /QALY 
	The ICER of screening and treating postmenopausal female RA patients with BMD T scores of <-1.0, compared with watchful waiting, was greater than that of other well-accepted medical interventions. The cost-effectiveness ratios were more acceptable when a T score treatment threshold of <-2.5 was used  
	10
	Several estimates were not available for a population with RA taking corticosteroids. Fracture rates were calculated using femoral bone density. Limitation of the model resulting from insufficient data is the unknown long-term effect of osteoporosis treatment on BMD. The fracture outcomes considered were limited. The CE of estrogen replacement therapy was not modelled. Conclusions are limited by the lack of data on fracture and treatment efficacy in corticosteroid-treated patients

	Kanis et al 2001 UK
	To determine whether treatments that reduce the incidence of hip fracture might be used in general female population rather than screening or case-finding strategies. Assessing CE during and after treatment


	General population

The general female population
	Markov model
	EQ-5D
	Societal perspective 

Four different intervention cost levels of $63, $125, $250 and $625 per annum were investigated
	At the age of 50 years, LYG and QALY gained were 0.0003 and 0.002 for an intervention costing $625/year. At the age of 90 years 0.066 and 0.056 respectively. Cost/QALY fell below the threshold of $30 000 at the age of 81 years and below the threshold of $20 000 at 84 years. The age at which intervention became cost-effective (threshold $30 000/QALY,50% effectiveness, intervention $650/year) was 77 years
	The base case assumed a 5-year intervention that reduced the risk of hip fracture by 35% during the treatment period, and an effect that reversed to the pre-treatment risk during the next 5 years. CE was critically dependent upon the age and costs of intervention
	8,5
	Conclusions are based on a number of assumptions. The model only includes effects of treatment on hip fractures. Efficacy of interventions targeted to general population may not be as great as in women with osteoporosis. Interventions that reduce hip fractures may also reduce spine, wrist and other fractures and vice versa. The inclusion of these benefits will improve CE. It is important to recognize that a number of interventions that affect bone metabolism may have extra skeletal effects

	Nagata-Kobayashi et al 2002 Japan
	To evaluate CE of screening for osteoporosis comparing four strategies: 1) no intervention 2) hormone replacement therapy (HRT) for patients with osteoporosis after screening 3) HRT for patients with osteopenia and osteoporosis after screening and 4) universal HRT
	General population

A hypothetical cohort of postmenopausal Japanese women
	Markov model
	TTO
	Societal perspective 

Costs in base case analysis were (yen):  Strategy 1: 214 000, Strategy 2: 322 000, Strategy 3: 462 000, Strategy 4: 659 000 
	HRT for patients with osteoporosis after screening most cost-effective strategy, with marginal CE being 5.36 million yen ($40 720) / QALY. The marginal CE for other strategies were: 14.7 million yen ($111 677 ) /QALY for strategy 3; 39.4

million yen ($299 324 ) /QALY for strategy 4
	Screening postmenopausal Japanese women and treating patients with osteoporosis may be an acceptable strategy but its CE ratio seems only fair at present
	10
	Fractures other than hip fracture were not included in the analysis; primary prevention, such as physical exercise and calcium intake, were not taken into consideration; prevention of hip fracture was the only effect considered for HRT treatment; and some data were not available for Japanese women

	Schousboe et al 2005 USA
	To investigate CE of universal bone densitometry of the hip in women aged 65 and older combined with alendronate treatment for those diagnosed with osteoporosis compared with no intervention
	General population

Caucasian women aged 65, 75, 85, or 95
	Markov model
	EQ-5D
	Societal perspective 

Lifetime costs of  screen-and-treat strategy: 

65 y $43 850

75 y  $29 708

85 y  $19 973

95 y $11 908


	The ICER for screen-and-treat strategy´: 

65 y $40 097,

75 y $5 657,

85- and 95-y the screen-and-treat strategy was cost saving (alendronate dominant) 
	Universal bone densitometry combined with alendronate therapy for those found to have osteoporosis is highly cost-effective for women aged 65 and older and may be cost saving for ambulatory women aged 85 and older
	8,5
	Drug therapy for those with osteopenia was not modelled. The analysis may underestimate / overestimate the cost/QALY gained from alendronate because of various assumptions made in the analyses

	Schousboe et al 2005 USA
	To estimate CE of using spine radiographs to identify postmenopausal women with one or more vertebral deformities and then treat them with anti-resorptive drug therapy to prevent fractures. Three strategies compared: 

1) 5 years of amino-bisphosphonate (alendronate) therapy for all 

2) 5 years of alendronate therapy for only those with prevalent radiographic vertebral deformity 3) no initial alendronate treatment
	General population

Postmenopausal women aged 60 or older 
	Markov model
	EQ-5D, TTO
	Societal perspective

No total costs reported separately
	For women with one or more prevalent vertebral deformities, the costs/ QALY gained ranged from $5 084 to $61 192. For women without prevalent vertebral deformity, the costs/ QALY gained ranged from $41 897 to $166 219


	Assuming a societal WTP per QALY gained of $50,000, the strategy of performing spine radiographs in post-menopausal osteopenic women with T-scores at or below - 1.5 and treating those with 1 or more prevalent vertebral deformities is likely to be cost-effective
	9
	The estimates of the relative risks of incident fracture attributable to prevalent vertebral deformity were based on full quantitative morphometric methods on X-rays, not on the more practical semi-quantitative methods. The CE of X-ray absorptiometry was not examined. The estimate of the risk reduction of non-vertebral fracture in osteopenic women with prevalent radiographic vertebral deformity is not based on trial data. Prevalent vertebral deformities were considered as a single risk factor regardless of number or severity 

	Hoerger et al 2007 USA
	To estimate CE of screening overweight and obese individuals for pre-diabetes and then modifying their lifestyle. Strategies compared to no screening were:

1) screening overweight subjects and giving lifestyle intervention if diagnosed with both impaired glucose tolerance (IGT) and impaired fasting glucose (IFG)

2) screening followed by lifestyle intervention if either IGT or IFG or both


	Population at risk 

Study cohort of overweight and obese (BMI>25) population aged 45-74 in the US
	Markov model
	QWB, TTO
	Health system perspective

Total costs per screened:

1) $16 879

2) $17 672


	Screening and treating those with both IGT and IFG with the DPP lifestyle intervention had a CE ratio of $8 181/QALY compared to no screening. If treatment was provided to subjects with only IGT or only IFG, the CE ratio increased to $9 511/QALY 
	Screening for pre-diabetes in the overweight and obese US population followed by the DPP lifestyle intervention has a relatively attractive CE ratio
	10
	Projecting the lifetime costs and health outcomes of simulated subjects has limitations. Simulation requires assumptions

	Gillies et al 

2008 UK
	To compare 4 potential screening strategies, and subsequent interventions, for the prevention and treatment of type 2 diabetes:

a) screening for type 2 diabetes to enable early detection and treatment

b) screening for type 2 diabetes and impaired glucose tolerance, intervening with lifestyle interventions in those with a diagnosis of impaired glucose tolerance to delay or prevent diabetes

c) as for b but with pharmacological interventions

d) no screening
	Population at risk

A hypothetical cohort, aged 45 at the time of

screening, with above average risk of diabetes.
	Decision tree combined with Markov model
	EQ-5D
	Health system perspective

Total costs with 1 screen:

a) £18 040

b) £17 910

c) £17 900

d) £17 290

Total costs with 2 screens:

a) £18 850

b) £19 300

c) £19 150

d) £17 290

Total costs with 3 screens:

a) £19 670

b) £20 220

c) £19 860

d) £17 290
	QALYs gained with 1 (2,3) screens:

a) 28.12 (28.13, 28.15)

b) 28.26 (28.56, 28.80)

c) 28.22 (28.44, 28.62)

d) 28.06 (28.06, 28.06)

Cost per QALY gained (1 screen):

b) £8 681

c) £2 863

d) £3 429

Cost per QALY gained (2 screens):

b) £9 544

c) £2 777

d) £3 317

Cost per QALY gained (3 screens):

b) £10 360

c) £2 966

d) £3 517


	Screening for impaired glucose tolerance in people at risk of diabetes and intervening with either lifestyle or pharmacological interventions is a cost effective health policy. Although screening for type 2 diabetes alone gave a relatively low predicted ICER of £14 150/QALY, because of uncertainty in the model the probability of this strategy being cost effective was only49% at the WTP threshold of £20 000
	10
	Several assumptions; 

No transition was allowed from normal glucose tolerance to diabetes without first passing through impaired glucose tolerance.

No transition was allowed from diabetes back to impaired glucose tolerance or from impaired to normal glucose tolerance.

Once an individual has had impaired glucose tolerance, even if their glucose tolerance improves their future risk of diabetes is probably more similar to that in individuals with impaired glucose tolerance rather than those who have always had normal glucose tolerance.

The HbA1c concentration of those with diabetes who were clinically diagnosed would be similar to the 10 year average of an intensively treated group of people with diabetes from the UK prospective diabetes study.

Screening costs incorporated within the model included only costs of the test and the nurse’s time, therefore representing the costs of opportunistic screening. We did not include further costs of establishing systematic screening

	Hiligsmann  et al 2008 Belgium
	To compare the CE and CU of several pre-screening strategies for osteoporosis: dual-energy x-ray absorptiometry (DXA) alone and pre-screening strategies that use different quantitative ultrasonometry (QUS) index cut-off thresholds
	General population

Women ages 50-59, 60-69, and 70-79
	Decision tree combined with Markov model
	EQ-5D, HUI-II, QWB 
	Healthcare perspective

Screening cost per patient (€)

DXA 47

QUS 10

Lifetime costs (€)

Age 55 y

No screening 4 889 

QUS T-score from –2.5 (€4 923) to T-score of 0.0 (€4 989)

DXA 4 933

Age 65 y

No screening 6 414 

QUS T-score from –2.5 (€6 458) 

to T-score of 0.0 (€) 6 541

DXA 6 547

Age 75 y

No screening 7 318 

QUS T-score from –2.5 (€7 355) to 

T-score of 0.0 (€7 421)

DXA 7 424
	Lifetime QALYs:
Age 55 y

No screening 18.2759 

QUS T-score from –2.5 18.2763 to T-score of 0.0 18.2771

DXA 18.2772

Age 65 y

No screening 13.0600 

QUS T-score from –2.5 13.0612 to

T-score of 0.0 13.0634

DXA 13.0637

Age 75 y

No screening 8.0565 

QUS T-score from –2.5 8.0584 to T-score of 0.0 8.0618

DXA 8.0622
	Pre-screening strategies using QUS T-scores of 0.0, −0.5, −2.0, and −2.5 were dominated by extended dominance, as their ICERs and incremental cost-utility ratios (ICURs) were higher than that of the next more effective alternative 
	10
	QUS and DXA are not highly correlated. No sensitivity analyses were performed on specificity and sensibility of QUS index T-scores. There are available other pre-screening tests and it would be worthwhile to assess and compare them with QUS. The accuracy of QUS was only based on studies that evaluated the sensitivity and specificity of calcaneal QUS measurement

	Howard et al 2010 Australia
	To assess the QALYs and incremental costs of intensive management of patients known to have diabetes and hypertension, with and without early detection of new patients at risk for chronic kidney disease (CKD), compared with current practice.
	General population

Population aged 25y and older
	Markov model
	SF-6D
	Health-care funder perspective

Over a patient’s lifetime, intensive glycemic control of previously uncontrolled diabetic patients resulted in cost savings, on average, of $A133 compared with conventional management.

The use of an ACE inhibitor by all diabetic patients led to average cost savings of $825 over a patient’s lifetime

Screening for diabetes between the ages of 50 and 69 years had an incremental lifetime cost of $A1 345, compared with current practice.

Screening for hypertension plus intensive blood pressure management in new and already identified, but inadequately controlled patients, had an incremental cost of $A57.
	Intensive glycemic control of previously uncontrolled diabetic patients resulted in an additional benefit of 0.075 QALYs, meaning it was both less costly and more effective than conventional management.

The use of an ACE inhibitor by all diabetic patients led to a net health gain of 0.124 QALYs and it was both more effective and less expensive than current practice.

Screening for diabetes between the ages of 50 and 69 years resulted in a gain of 0.098 QALYs, with an ICER of $A13 781 per QALY gained.

Screening for hypertension plus intensive blood pressure management in new and already identified, but inadequately controlled patients, resulted in 0.116 incremental QALYs, giving an ICER of $A491 per QALY gained
	The rising prevalence of CKD and the ever-increasing demand for high-cost dialysis and kidney transplant therapy require a full exploration of a population-based approach to screening for, and intensive treatment of, its risk factors. If a funder is willing to spend up to $A50,000 for each additional QALY gained, a range of strategies addressing intensive blood glucose and blood pressure control among already identified patients, combined with primary care screening of asymptomatic 50- to 69-year-olds for diabetes, hypertension, and proteinuria, and subsequent optimal care, should be strongly considered
	10
	Robust data on the natural progression of CKD from large-scale, population-based studies are only beginning to become available.

Using a health-care funder perspective meant that costs related to productivity changes, and out of pocket costs to patients and families, have not been included
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	Limitations

	Downer et al 1998 UK
	To determine the health gain from oral cancer and pre-cancer screening among high risk dental patients identified by artificial intelligence on the basis of personal characteristics and lifestyle
	Population at risk

A notional population of 100,000 adults of average age 55 years and 20 years life expectancy
	Decision tree
	SG
	Societal perspective

Cost of screening 25 000 high risk individuals would equal £125 000. The cost per life saved would be of the order of £8 300
	The preselected group (n=25.00) would achieve 1 993 294 QALYs. Screening an unselected population of 100 000 adults would result in 1 993 094 QALYs, with no screening 1 992 982 QALYs. Selective screening could avoid 15 deaths per 100 000 subjects. Screening 100 000 pre-selected individuals estimated to produce 312 QALYs
	Further research is needed into the cost-utility of selective opportunistic screening. This study provided only provisional estimates of the possible benefits and costs of mounting such an initiative and suggested what further data would be required 
	6
	Opportunistic screening of preselected dental patients for oral cancer and pre-cancer appears to be a promising health promotion strategy and should be subject to formal economic appraisal

	Provenzale et al 1999 USA
	To consider new estimates of cancer risk in a CUA of surveillance of patients with Barrett's oesophagus 
	Patients with disease 

A computer cohort simulation of 10,000 hypothetical

55-y-old patients with Barrett’s esophagus and no

evidence of dysplasia by biopsy
	Markov model 


	TTO
	HMO perspective

No surveillance:

costs $4 100 provides 12.64 discounted life years.

Surveillance every 5 years:

costs $13 900 provides12.74 life years increases life

expectancy by 0.10 years at an additional cost of $9 800


	The ICER for surveillance every 5 years is $98 000/ QALY gained, comparable to the ICER of accepted practices


	Annual cancer risk surveillance every 5 years is the only viable strategy. More frequent surveillance costs more and yields a lower life expectancy. 
	10
	The analysis considers only endoscopic surveillance with

biopsy as a surveillance tool and esophagectomy as therapy for high grade dysplasia



	Unic et al 2000 Netherlands
	Women suspected to have the BRCA ½ mutation may choose between screening and prophylactic mastectomy (PM). To compare women's treatment choices with medical and decision-analytic recommendations and to explore variables related to women's choices
	Population at risk 

54 healthy women with family histories of breast cancer 
	Markov model 
	TTO, RS
	No cost data
	All women: Life expectancies after PM longer. Adjusting life expectancy for TTO values and survival preferences, gain after PM much smaller (0.68 QALYs). 

Proven carriers: Mean gains after PM 9.03 years and 7.35 QALYs. PM better option for 8 carriers (13.18 QALYs), screening for remaining 4 (4.30 QALYs).

Women awaiting DNA-test results: For 21 women, PM better option (5.43 QALYs), for 15 screening (11.30 QALYs)
	The complete agreement between the decision-analytic recommendations and the carriers' choices suggests that women act in accordance with normative decision theory. The disagreement between the carriers' choices and the medical recommendations suggests that women's choices and physicians' recommendations were guided by different arguments. The strong association between TTO value and treatment choice suggests that the TTO is a valid method to assess preferences  
	5 (*)
	The study population is mixed as both proven carriers and women awaiting DNA-test results were included. The carriers and women awaiting DNA-test results may have quite different feelings about PM and screening and thus form two quite disparate groups

	van Roosmalen et al 2002 Netherlands
	To compare life expectancy and QALE for 4 strategies in preventing breast and ovarian cancer for BRCA1 mutation carriers:  prophylactic mastectomy and prophylactic oophorectomy (PMPO), screening for breast cancer and prophylactic oophorectomy (BSPO),  prophylactic mastectomy and screening for ovarian cancer (PMOS), screening for breast and ovarian cancer (BSOS) 
	Population at risk 

A hypothetical

cohort of BRCA1 mutation carriers


	Markov model 


	TTO
	No cost data
	High-risk group:

For 30-year-old QALE gains largest after BSPO when prophylactic oophorectomy performed before age 40. When prophylactic oophorectomy delayed until age 40, PMPO led to highest QALE gain. For all other ages, PMPO showed largest gain. BSPO led to higher QALE gains than PMOS. 

Medium-risk group: 

For 30-year-old QALE gains largest after BSPO when prophylactic oophorectomy performed before age 40. PMPO also led to highest QALE gain when prophylactic

oophorectomy delayed to age 40. Contrary to 

high-risk group, BSPO showed largest gain in QALE for all other ages. BSPO also led to larger QALE gains than PMOS. For age groups 50 and 60 years, PMOS led to QALE losses
	PMPO is the most effective strategy to prolong life. However, if patient preferences are taken into account, BSPO tends to be a better strategy (largest QALE gain in the model)

in most women at medium risk or in young women at high risk when prophylactic oophorectomy was performed before age 40


	6 (*)
	The study is based on a number of assumptions 

	Mahadevia et al 2003 USA
	To estimate the potential benefits, harms, and CE of lung cancer screening with helical CT in various efficacy scenarios. Annual helical CT screening was compared to no screening
	Population at risk 

Hypothetical cohorts of 100,000 current, quitting, and former heavy smokers, aged 60 years, of whom 55% were men
	Markov model
	EQ-5D
	Societal perspective

Incremental costs between $4 300 and $4 600 for all smoking cohorts
	ICER of screening for current smokers $116 300/QALY gained. For quitting and former smokers $558.600 and $2 322 700/QALY gained. In multiway sensitivity analyses, current smokers cost $42 500 /QALY gained if extremely favourable estimates were used influential parameters simultaneously
	Even if efficacy is eventually proven, screening must overcome multiple additional barriers to be highly cost-effective. Given the current uncertainty of benefits, the harms from invasive testing, and the high costs associated with screening, direct-to-consumer marketing of helical CT is not advisable
	8
	The model did not include benefits, harms, and costs of incidental diagnoses from screening. It is a model of clinical practice rather than an examination of actual clinical practice. It didn't incorporate costs associated with disability or lost productivity

	Griffith et al 2004 UK
	To compare a service offering genetic testing and presymptomatic surveillance to women at increased risk of developing breast cancer with no service at all
	Population at risk 

Cohort of women at increased risk (high and moderate) of developing breast cancer
	Markov model
	EQ-5D
	No costs data
	Genetic assessment and presymptomatic care provided a mean of 0.05 - 1.67 QALYs over no services 
	Providing cancer genetic services increase survival and as long as services do not induce adverse psychological effects they also provide more QALYs 
	6 (*)
	In the absence of age-specific risk or penetrance estimates of developing breast cancer, it was necessary to base annual penetrance estimates upon lifetime risk estimates. The data upon mortality as a result of radiation from mammography are based on estimates for women aged 40-49 years. Mortality estimates are based upon the latest data available from Breast Test Wales. Cancer recurrence has not been accounted for. Environmental and lifestyle issues could not be accounted for. The wide range of outcomes associated with genetic testing may be difficult to aggregate into a single measure such as a QALY 

	Lin et al 2004 USA
	To evaluate the CE of screening for hepatocellular carcinoma in patients with cirrhosis due to chronic hepatitis C. Several screening strategies with abdominal ultrasonography  (US) or computerized tomography (CT) and serum alpha-fetoprotein (AFP) at 6–12-month intervals simulated
	Patients with disease

40-year-old patients with chronic hepatitis C and compensated cirrhosis
	Markov model
	SG, TTO
	Societal perspective

Lifetime cost of annual AFP/US $53 145, biannual AFP/annual US $54 733, and biannual AFP/US $57 168.

Using CT annual AFP/CT $53 655, biannual AFP/annual CT $55 147, biannual AFP/CT $58 232.


	For least efficacious strategy, annual AFP/US the ICER (vs. no screening) $23 043 / QALY. Biannual AFP/

annual US, more efficacious, with CE ratio $33 083 /QALY vs. annual AFP/US. For most efficacious strategy, biannual AFP / US, CE ratio $73 789/ QALY vs. biannual AFP / annual US. For biannual AFP/annual CT screening CE ratio $51 750/QALY vs. biannual AFP / annual US screening
	Screening for hepatocellular carcinoma is as cost-effective as other accepted screening protocols. Of the strategies evaluated, biannual alpha-fetoprotein / annual ultrasonography gives the most QALY gain while still maintaining a CE ratio <$50 000 /QALY
	8
	There are several assumptions in the model concerning e.g. rates of mortality, progression of cirrhosis or treatments 

	Anderson et al 2006 USA


	To evaluate the CE of preventive strategies (tamoxifen, oral contraceptives, prophylactic mastectomy, prophylactic oophorectomy, prophylactic mastectomy+salpingo-oophorectomy (s-o), surveillance) available to unaffected women carrying a single BRCA1 or BRCA2 mutation with high cancer penetrance
	Population at risk 

Unaffected carriers of a single BRCA1 or BRCA2 mutation 35 to 50 years of age
	Markov model 


	TTO 
	Societal, health policy perspective

BRCA1:

bilateral s-o $119 058, mastectomy with bilateral s-o $120 869, oral contraceptives $130 205, tamoxifen $135 130, surveillance $136 339, mastectomy $144 525.

BRCA2:

bilateral s-o $116 186, mastectomy with bilateral s-o $116 277, tamoxifen $121 735, oral contraceptives $122 430, surveillance $124 430, mastectomy $125 597
	ICER $/life-year saved:

BRCA1: mastectomy with bilateral s-o $2 352

BRCA2: mastectomy with bilateral s-o $100

ICER $/QALY:

BRCA1: mastectomy with bilateral s-o dominated

BRCA2: mastectomy with bilateral s-o $2 281/QALY
	Most cost-effective strategies with and without quality adjustment for women with positive test results for either a BRCA1 or a BRCA2 mutation were prophylactic bilateral s-o and mastectomy, respectively.

Prophylactic oophorectomy was cost-saving (dominant) for BRCA1 mutation carriers and was cost-effective for BRCA2 mutation carriers when adjusted for the preferences of high-risk women. Mastectomy had a more favourable CE profile in BRCA2  than in BRCA1 carriers
	10
	Results depend on the accuracy of model assumptions (based on expert opinion and observational studies). Preferences for other health states associated with tamoxifen are taken from literature

	Plevritis et al 2006 USA
	To evaluate the CE of screening BRCA1/2 mutation carriers with 1) mammography plus breast MRI  compared with 2) mammography alone
	Population at risk 

A simulated cohort of female 25-year-old

BRCA1/2 mutation carriers, born in

1980
	Monte Carlo simulation 
	QWB, TTO
	Societal perspective 

BCRA1 mutation carriers:

Costs:

1) varied between age groups 25-69 y from $66 145 to $87 147

2) $59 826

BCRA2  mutation carriers:

Costs:

1) varied between age groups 25-69 y from $38 806 to $61 594

2) $31 989
	Strategies incorporating annual MRI and mammography have a cost /QALY gained ranging from less than $45 000 to more than $700 000. Relative to screening with mammography alone,

the cost/QALY gained by adding MRI from ages 35 to 54 years is $55 420 for

BRCA1, $130 695 for BRCA2 , and $98 454 for BRCA2 mutation carriers
	Breast MRI screening is more cost-effective for BRCA1 than BRCA2 mutation carriers. The CE of adding MRI to mammography varies greatly by age


	10
	Gaps in available data. Ductal carcinoma in situ was not included as a separate disease state because little is known about its incidence and progression in BRCA1/2 mutation carriers and the ability of MRI to detect it. The effects of breast cancer screening, diagnosis, treatment, and survivorship on QoL among

BRCA1/2 mutation carriers have not been well studied but have a large influence

on CE 

	Speight et al 2006 UK
	To determine incremental costs and outcomes of alternative oral cancer screening programmes. Strategies were:

1) no screen

2) invitational screen – general medical practice

3) invitational screen – general dental practice

4) opportunistic screen – general medical practice 5) opportunistic screen – general dental practice 6) opportunistic high-risk screen – general medical

practice 7) opportunistic high-risk screen – general

dental practice and 8) invitational screen – specialist
	General population

A hypothetical population over the age of 40 years
	Markov model
	SG
	NHS perspective

Total costs for three years post-diagnosed:

Pre-cancer £1 869

Stage I cancer £4 914

Stage II cancer £8 535

Stage III cancer £11 883

Stage IV cancer £13 514
	Strategies 2, 3, 5 and 8 were never cost-effective. Of the remaining strategies, the ICERs for the whole population (age 49 – 79 years) ranged from £15 790 to £25 961 per QALY
	Opportunistic high-risk screening, particularly in general dental practice, may be cost-effective. This screening may more effectively be targeted to younger age groups, particularly 40 – 60 year olds
	10
	There is considerable uncertainty in the parameters used in the model, particularly malignant transformation rate, disease progression, patterns of self-referral and costs

	Rubenstein et al 2005 USA 
	To determine performance characteristics of an ideal biomarker, or panel of biomarkers for predicting development of oesophageal adenocarcinoma (EAC).

Strategies were observation only (OBS), dysplasia-guided surveillance (DS), biomarker-guided surveillance (MS), and biomarker-guided oesophagectomy  (ME)
	Patients with disease 

A hypothetical cohort of 50 year-old

Caucasian men with a history of 

gastro-oesophageal reflux (GERD) 


	Markov model
	TTO
	Third-party payer perspective

Costs: endoscopy with biopsies $830, esophagectomy $19 000, endoscopic palliation $2 000, postsurgical care (annual) $1 000, cancer care (incurable) $34 000 and clinic visit $50


	For average patient 16 466 QALYs at a cost of $104.For DS patients ICER of $14 211/ QALY compared with OBS. In best-case scenario ICER of $20/ QALY compared with DS.

ME dominated both MS and DS and results in an ICER $9 055/QALY compared with OBS 
	Biomarkers predicting the development of

oesophageal adenocarcinoma would need to be fairly accurate and inexpensive to be cost-effective. 

For biomarker-guided surveillance to be cost-effective, a $100 biomarker could be 80% sensitive and specific.
	10
	Results are not necessarily generalizable to other populations, as the prevalence of Barrett’s oesophagus and the incidence of EAC would be different in other populations 



	Rubenstein & Inadomi 2006 USA
	To calculate the threshold impact on utility incurred by diagnosing Barrett's oesophagus (BE) that would allow screening to remain cost-effective
	Patients with disease 

A hypothetical cohort of 10,000 50-year-old white men with a history of gastroesophageal reflux followed until 80 y of age or death
	Markov model
	TTO, VAS
	Third-party payer perspective

Costs: endoscopy with biopsies $830, esophagectomy $19 000, endoscopic palliation $2 000, postsurgical care (annual) $1 000, cancer care (incurable) $34 000 and clinic visit $50.

Cost per screening in base case results $2 443

	For a patient undergoing observation 16.466 QALYs at a cost of $104.

For a patient undergoing screening 16.637 QALYs at a cost of $2 443, and an ICER of $13 721/ QALY. For WTP of $50 000/QALY, decrement in utility could be as great as 9%, for WTP of $100 000/QALY, as high as 10,5%
	The decrement in utility caused by diagnosing BE may be substantial without compromising the CE of endoscopic screening
	10
	Parameter values taken from the literature had several limitations. The study was also limited by the psychometric properties of, and inaccuracy in, measuring utilities

	Losina et al 2007 USA
	To evaluate the CE of various visual screening strategies for malignant melanoma 
	General population and population at risk

1) general population 2) siblings of patients with melanoma 3) higher risk siblings of patients with melanoma
	Markov model
	TTO
	Health service provider’s perspective

Total costs:

No screening 

1) $236

2) $316

3) $537

One time at age 50y

1) $252

2) $331

3) $545

Every 2 years beginning at age 50y

1) $481

2) $550

3) $753

Every year beginning at age 50y

1) $905

2) $970

3) $1 162
	In general population, screening one time, every 2 years and annually resulted in ICERs of $10 100/QALY, $80 700/QALY and $257  800/QALY. In siblings of patients with melanoma corresponding ICERs were $4 000/QALY, $35 500/QALY and $257 800/QALY. In higher risk siblings of patients with melanoma, ICERs were $900/QALY, $14 700/QALY, $99 800/QALY
	One-time melanoma screening of the general population older than 50 years is very cost-effective compared with other cancer screening programs. Screening every 2 years in siblings of patients with melanoma is also cost-effective
	10
	Data derived from multiple sources, QoL decrements due to false-positive results not included, model did not account for the detection of non-melanoma skin cancer

	Nielsen et al 2007

Netherlands
	To estimate the cost-utility of genetic

screening in families of patients with germline MUTYH mutations
	Patients with disease 

40 Dutch MUTYH associated polyposis (MAP) patients
	Markov model
	EQ-5D
	Societal perspective

Additional costs per child €470, with FOBT €470 and Heterozygote MUTYH indexpatient €469
	The cost of genetic screening of families of MAP patients compared to no genetic screening was estimated at €25 000 per QALY, with FOBT €25 500 and Heterozygote MUTYH indexpatient €51 500.
	Despite several limitations, our model shows that the costs/ QALY of genetic screening in families of MAP patients are acceptable according to international standards
	10
	Availability of reliable data. Study didn’t include the occurrence of duodenal adenomas and cancer which has been reported in a few MAP cases and which is likely to improve the CE of genetic testing in MAP families. Patients carrying MUTYH mutation might also have a slightly elevated risk for developing CRC. Study didn’t stratify the cost/QALY for the actual number of children in a pedigree either include the psychosocial aspects of genetic counselling in our analysis. The model is inadequate to evaluate the CE of FOBT screening. Study didn’t consider alternative techniques such as colonoscopy and sigmoidoscopy

	Norman et al 2007 UK
	MRI for breast cancer in BRCA1 mutation carriers

To determine whether screening is appropriate by contrasting recent evidence of MRI in younger women with existing cost-effectiveness standards


	Population at risk 

A hypothetical cohort of 1,000 individuals (30-39 or 40-49 years old)
	Markov model
	TTO
	NHS and Personal Social Services perspective

Costs:

MRI scan £224

Mammography £22,5

Ultrasound scan £48,8

Biopsy £176

MR-guided biopsy £955

Chemotherapy £922

Wide local excision £984

Mastectomy £2 058

Tamoxifen (20mg daily) £29.08


	For a 30- to 39-year old cohort, the cost/ QALY of mammography relative to no screening was £5 200. Addition of MRI to this costs £13 486/ QALY. Corresponding values for the 40- to 49-year old cohort were £2 913 and £7 781 
	Probabilistic sensitivity analysis supported the cost-effectiveness of the parallel approach of mammography and MRI. It is necessary to extend this analysis beyond BRCA1 carriers within this age group, and also to other 
	10
	Mammography was limited to film-screen mammography (no digital). Did not consider the frequency of screening

	Rubenstein et al 2007 USA
	To compare the CE of screening for Barrett’s Oesophagus by oesophageal capsule endoscopy (ECE) with screening by conventional upper endoscopy (EGD)
	Patients with disease 

Hypothetical cohort of 50-year old white men with GERD symptoms followed until age 80 years or death
	Markov model
	TTO, author consensus
	Societal perspective

EGD would cost society on average $44

less per GERD patient than ECE


	EGD screening prevented 60% of cancer deaths at a cost of $11 254/QALY compared with no screening. ECE prevented 53% of cancer deaths at ICER $13 208/QALY compared with no screening 
	Screening with either EGD or ECE results in similar outcomes, but EGD is the preferred strategy. Both strategies appear cost-effective and the model does not take into account patient preferences for screening modality or adherence
	9
	Inclusion of the indirect cost of lost productivity based on national median income. Utility values for cancer were based on author consensus and may not reflect the patients’ preferences. Also some limitations based on the quality of available published data.

	Taneja et al 2009 USA
	To estimate the CE of breast cancer screening with contrast-enhanced MRI, with and without adjunctive x-ray mammography (XM), compared with XM alone in high-risk women
	Population at risk

Hypothetical cohort of 10 000 women at high risk
	Decision analytic model 


	SF-36, QWB, TTO
	Health care perspective

Expected (discounted) lifetime costs of breast cancer care per 10 000 women would be $7.0 million higher with MRI+XM compared with XM


	MRI+XM compared to XM $25 277/QALY gained;

MRI compared to XM $25 340/QALY gained
	Screening with MRI, alone or in combination with XM, in women with BRCA1/2 mutations is cost-effective by current standards compared with XM alone 
	10
	No clear description of the decision analytic model. Great uncertainty in the estimation of benefit of early detection in terms of prolonged survival 

	TOMBOLA Group 2009 UK
	To estimate the CE of alternative methods (cytological surveillance, immediate treatment or biopsy and recall) of managing low grade cervical cytological abnormalities detected at routine screening
	Patients with disease

4201 women with low grade abnormalities
	CUA (no model structure described)
	EQ-5D
	Health service perspective

The mean 3 year discounted costs (£):

Surveillance 150,20

Immediate treatment 240,30

Biopsy and recall 241,10

Social perspective

The mean 3 year discounted costs (£):

Surveillance 204,40

Immediate treatment 339,90

Biopsy and recall 327,50
	QALYs 

Surveillance 2.225

Immediate treatment 2.243

Biopsy and recall 2.277

Nominal ICER (£ per QALY)

Immediate treatment vs. surveillance

NICE convention 4 546

Social costs, undiscounted benefits 7 378

Biopsy and recall vs. immediate treatment 

NICE convention 26

S Social costs, undiscounted benefits -370

Biopsy and recall vs. surveillance

NICE convention 1 764 Social costs, undiscounted benefits -2 373
	There is no compelling economic reason to favour any one follow-up method over either of the others.
	10
	Results pertain to an economic evaluation within a trial and concern the economics of options for management of follow-up rather than of cancer prevention 

	Xie et al 2009 Canada
	To present an economic evaluation of diagnostic technologies using Helicobacter Pylori screening strategies for the prevention of gastric cancer as an illustration
	General population

Hypothetical cohort of 10 000 Canadian men aged 35y
	Markov model
	EQ-5D
	Third-party payer perspective

The no-screening strategy detected and treated 61 gastric cancer cases and cost a total of $157000.

The corresponding values were 56 cases and $627 000 for ELISA, 55 cases and $625 000 for the SAT, and 55 cases and $982 000 for the UBT.
	Compared with the no-screening strategy, ICER for the ELISA was $33 000/QALY and for the SAT $50 400/QALY 
	Although the UBT had the highest sensitivity and specificity, either no screening or the SAT could be the most cost-effective strategy depending on the WTP threshold values from an economic perspective. This highlights the importance of economic evaluations of diagnostic technologies 
	10
	No published data were available measuring the utilities of patients with H.pylori infection. Instead the utility for patients with H.pylori treatment with proton pump inhibitor therapy was used

	Nephrology

	Study

Country of

origin
	Aim of the study
	Target group and subjects
	Methods
	QALY Instrument
	Perspective and Costs
	QALYs and/or Cost/QALY
	Authors' conclusions
	Quality of Study


	Limitations

	Kiberd 2005 Canada
	To estimate CE of screening to prevent polyoma virus nephropathy (PVN), versus no screen
	Patients with disease

Kidney transplantation patients
	Decision tree
	SG,  TTO
	Medicare perspective

Event costs:

screening $300 

rejection $10 000 evaluation of PVN $3 000
	In baseline case, screening saved $1 912 and produced 0.020 more QALYs than no screen
	Screening may well be cost-effective if not cost-saving in centres with high PVN rates. There remains significant areas of uncertainty
	9 


	Utility values taken from the literature (Sickness Impact Profile, Campbell Index of Well-being, Kaplan-Bush Index of Well-being, categorical scaling)

	McLaughlin et al

2006

Canada
	To evaluate CE of routine use of high-resolution flow-cytometry cross-matching and solid-phase screening for all recipients of primary deceased donor kidney transplants. Strategies compared were:

1) serological screening (SS)

2) flow screening (FS)
	Patients with disease

A simulated cohort of 1.000 transplant recipients, under 70 years


	Markov model
	TTO
	Health care system

Mean cost per patient:

1) Can$ 352.930

2) Can$ 346.533
	In base case analysis, FS associated with average gain of 0.08 life years, 0.25 transplant life years and 0.08 QALYs per patient. SS associated with a higher cost of Can$ 6 397 per patient
	Routine use of FS in recipients of first-deceased donor kidney transplant is cost-effective
	10
	Limitations related to the data sources used; some data from single-center studies. Data used in the model was also observational rather than from RCTs

	Palmer et al 2006 France
	To assess health economic impact of nephropathy screening in hypertensive patients with type 2 diabetes followed by optimal antihypertensive/nephroprotective therapy in those with nephropathy 
	Patients with disease 

Hypothetical cohort of patients with type 2 diabetes and hypertension
	Markov model
	TTO
	Third-party health insurance payer

Total 25-year costs per patient decreased from 17 968€ without screening to 13 155€ with screening and optimal antihypertensive treatment. 

4 812€ decrease in costs per patient
	Screening and optimized treatment led to improvements of 0.29 QALYs and decreased costs of €4 812 /patient over 25 years.
	In hypertensive patients with type 2 diabetes, screening for albuminuria followed by optimal antihypertensive/nephroprotective treatment improves patient outcomes and leads to cost savings
	9
	Analysis attributed the full cost of a healthcare visit to the initial screening evaluation. The cost offset associated with concomitant antihypertensive medications were not included 

	Plamer et al 2008 France, Switzerland, USA
	To assess

the health economic impact of screening for nephropathy

(microalbuminuria and overt nephropathy) followed by optimal

renoprotective-based antihypertensive therapy
	Patients with disease 

A hypothetical cohort of patients with type 2 diabetes and hypertension
	Markov model
	TTO
	Third-party

health insurance payer

Total 25-year costs per patient 

increased marginally from $11 200 ± 11 534/patient without

screening to $11 444±8 278/patient with screening and

optimal antihypertensive treatment, an increase in costs of

$244 ± 3 499/patient
	An improvement of 0.18 ± 0.15 QALYs was seen for

screening vs. no screening
	A median ICER of $20 011

per QALY gained. There was a 77% probability that

screening and optimal antihypertensive therapy would be

considered good value for money versus no screening 
	10
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	Limitations

	Vijan et al 2000 USA
	To examine marginal CE of various screening intervals for eye disease in patients with type 2 diabetes
	Patients with disease 

Hypothetical patients based on the US population of diabetic patients older than 40 years from the Third National Health and Nutrition Examination Survey
	Markov model
	TTO, QWB
	Third-party payer perspective 

Screening diabetic population every 5 years would cost $2 275 623 500
	Marginal CE of screening annually vs. every other year varies; patients in high-risk group cost an additional $40 530/QALY, those in low-risk group additional $211 570/ QALY. Retinal screening annually vs. every other year costs $107 510/ QALY, screening every other year vs. every third year $49 760/ QALY
	Annual retinal screening for all patients with type 2 diabetes without previously detected retinopathy may not be warranted on the basis of CE, and tailoring recommendations to individual circumstances may be preferable
	10
	Inability to firmly define the utility of blindness and lesser levels of visual impairment. Inability to adequately assess the impact of states of visual impairment less than blindness. The impact of screening programme for other conditions, such as glaucoma and cataracts, has not been studied. Inability to address potential variations in retinopathy risk in minority populations

	Maberley et al 2003 Canada
	Modelling CE of diabetic retinopathy screening by travelling retina specialists versus retinal photography with a portable digital camera in an isolated First Nations cohort with diabetes
	Patients with disease 

The population of Cree individuals with diabetes living in the western James Bay area of northern Ontario
	Decision tree 
	TTO, SG, HUI
	Health care system perspective

5 -year costs:

The retinal-camera system $1 181 000, the retina-specialist program $2 462 000 


	The camera program was preferable to the specialist -based program. Over 10 years, compared with no screening, at costs of $3 900 v. $9 800 per sight year and $15 000 v. 37 000 per QALY
	A portable retinal camera is a cost-effective means of screening for diabetic retinopathy in isolated communities of at-risk individuals
	9
	Analysis did not include social benefit payments for patients who had permanent visual disability

	Hopley et al 2004 UK
	To assess CE of high dose zinc and antioxidants for delaying and reducing progression of early age related macular degeneration (AMD). A CUA of screening for early AMD and then treating with zinc and antioxidants 
	General population

A cohort of men and women, aged 55 years and over
	Markov model 
	TTO
	Third-party payer perspective

Marginal CE of lowering the commencement age of extending screening and treatment for AMD from 70 years to 65 years was £20 849. This decreased to £17 526 when savings accruing to reduced numbers of

photodynamic therapy treatments were included
	The CE of screening for early AMD was £22 722/ QALY. The cost per QALY decreased to £18 948 if photodynamic therapy with

verteporfin savings were included
	Screening for, and prophylactic treatment of, early AMD is estimated to cost around £22.700/ QALY
	10
	Diminished screening costs as a consequence of regular visits to optometrist or ophthalmologist taking place anyway, not accounted for.  The non-AMD benefits accruing from AMD screening (screen for diabetic retinopathy, glaucoma, and other eye conditions) not modelled



	Burr et al 

2007 UK
	To assess the CE of screening for open-angle glaucoma (OAG) in the UK compared with current practice, of opportunistic case finding.
	General population

Cohorts of 40, 60, and 75 years old males
	Markov model
	EQ-5D, SG
	Health care provider (NHS) perspective

For base case 40-year old cohort, using 10 year screening interval and 5% OAG prevalence rate, the costs of no screening were £563.34, screening by technician were £703.24 and screening by glaucoma optometrist (GO) £744.38
	For base case 40-year old cohort, using 10 year screening interval and 5% OAG prevalence rate, the QALYs gained in no screening were 18 971, screening by technician were 18 978 and GO 18 979. 

The incremental cost of technician screening compared to no screening were £20 571 per QALY gained, and corresponding figure for GO was £42 188/QALY
	Screening for OAG is associated with an ICER that society might be WTP for particular cohorts of patients. A particular cohort of interest was 40 year olds who might be expected to have a prevalence of OAG of between 6 and 10% (depending on society’s threshold WTP for a QALY) when screening is conducted at a 3-year interval. As the screening interval increases the CE of the screening strategies improves.
	10
	Despite a systematic search of the literature, data on the sensitivity and specificity of current optometric practice were not identified and assumptions had to be made. The utility estimates used in the base case may also be imprecise as they were based on a small sample of glaucoma patients with validated disease severity. The model has not taken into account other potential benefits of screening for OAG, mainly the possibility of detecting other treatable eye disease

	Vaahtoranta-Lentonen et al 2007 Finland
	To assess CE and CU of an organised screening programme for glaucoma
	General population

Population aged 50-79 y 
	Markov model
	15D
	Societal perspective

During the average 20y time horizon, the cumulative incremental costs of screening in a population of 1 million people would be €30 million
	The cost of QALY gained by screening in comparison to opportunistic case

finding was €9 024 with a discount rate of 5% and €7 582 with a discount rate

of 3.5%
	The analysis suggests that an organized

glaucoma screening programme could be a CE strategy compared to opportunistic case finding in Finland, especially in older age groups.

However, this conclusion is to some extent surrounded by uncertainty and depends largely on the high specificity of screening tests
	10
	Diagnostic studies of glaucoma lack a generally approved definition of the disease and because of this the estimates for prevalence and incidence vary. Also estimates of the sensitivity and specificity of diagnostic tests vary substantially in the literature. Results are based on the optimistic assumption that evaluating information from three different examinations (nerve fibre layer, optic disc and visual field) would bring specificity and sensitivity to an acceptable level. 
Assumed that the technology, effect of therapy, relative prices, demography and life expectancy would remain unchanged over the 10–40 year

time horizon of the model

	Bojke et al 2008 UK
	To inform decision makers whether additional research on screening for age-related macular degeneration (AMD) would be worthwhile.
	Patients with disease

Patients

who previously had 1st eye involvement


	Monte Carlo simulation
	TTO
	Health care provider (NHS) perspective

The mean costs of screen-and-treat option for 20/40 and 20/80 starting visual acuities are £3 688 and £3 626, respectively
	For patients with a starting visual acuity of 20/40, screen-and-treat option, compared with no treatment, has an incremental cost per additional QALY of £12 736. For patients with a lower starting visual acuity of 20/80, incremental cost per additional QALY is £18 065.
	The base-case results suggest that screening for AMD appears to be cost-effective (probability of being cost effective=0.72 to 0.87 at a threshold of

£30,000), and there is value in conducting further research to resolve decision uncertainty, particularly relating to the outcomes associated with PDT or no PDT
	10
	The purpose of the article was to demonstrate the use of decision analytic models and value-of-information analysis to inform research decisions. Thus, the scope of the model was limited to the decision problem as specified by the NCCHTA and therefore, the model has focused on self-screening patients with 1st eye neovascular AMD. Also policies of self-screening for before 1st eye involvement or of regular (3 monthly) repeated eye examinations could be considered and modelled 

	Tung TH et al 2008 Taiwan 
	To determine the best screening model (annual, biennial, 3-year, 4-year and 5-year screening strategy) for diabetic retinopathy (DR) screening among Taiwanese patients with type 2 diabetes
	Patients with disease

971 community-dwelling adults previously diagnosed with type 2 diabetes
	Markov model
	TTO
	The costs (NT$) were annual, biennial, 3-, 4 and 5 year screening strategy and control group were 172 007, 197 601, 233 761, 271 403, 308 189, and 465 130 respectively
	The cost (NT$) per QALY gained by the annual, biennial, 3-, 4 and 5 year screening and control group were 21 924, 25 319, 30 098, 35 106, 40 037, and 61 542 respectively
	Screening for DR is both medically and economically worthwhile 
	10
	Not explicitly consider the sensitivity and specificity of the DR screening test. No other indirect costs than those incurred for screening. The estimates used in the analysis were based on relatively small samples

	Karnon et al 2009 Australia
	To develop a natural history model of age-related macular degeneration (AMD) to estimate the CE of alternative screening options (no screening,  screening every year, 2 y, 3 y, 4 y , and 5 y; initiating screening at ages 50, 60 , and 70y)
	General population

Risk of developing AMD in a homogenous set of

individuals from the age of 50 y to a maximum of

100 y
	Markov model (Hybrid individual sampling cohort) 
	HUI-3, EQ-5D, SF-6D
	NHS perspective

Cost range (£)

Screening 2–3

Diagnosis 172–294

Follow-up outpatient visits 46–64

Argon laser photocoagulation 1 110–1 736

PDT 7 462–8 393

Vitamin supplements for early ARM 0

Retaane depot (for dry AMD) 1 370–2 030

Generic anti-VEGF therapy 17 988–21 520

Annual costs of blindness 1 325–16 804
	In the reference case, annual screening from age 60 y is the most CE option, although this is subject to high levels of uncertainty
	It may be preferable to

reduce the level of uncertainty before implementing

screening for AMD
	10
	There were significant shortfalls in the data available from the literature to the populate the model, and so a range of primary data sources were identified

	Hernandez et al 

2008 UK

(reports the same analysis as Burr et al 2007)
	To assess the CE of screening for open-angle glaucoma (OAG) in the UK compared with current practice, of opportunistic case finding.
	General population

Cohorts of 40-, 60- and 75-year old
	Markov model
	EQ-5D,

SG
	Health care provider (NHS) perspective


	See Burr et al 2007 above
	See Burr et al 2007 above
	
	

	Karnon et al 

2008 UK
	To estimate the CE of screening for age-related macular degeneration (AMD).
	General population

Sample of 50-year-olds
	Markov model (Hybrid individual sampling cohort) 
	HUI3, EQ-5D, SF-6D, TTO
	Health care provider (NHS) perspective

Aggregate costs (£):

no screening £780;

5-yearly, first screen at 60y £784;

3-yearly, first screen at 60y £788;

2-yearly, first screen at 60y £794;

annually, first screen at 60y £809;

annually, first screen at 50y £826.
	Reference case ICERs:
5-yearly, first screen at 60y £1 970;

3-yearly, first screen at 60y £5 394;

2-yearly, first screen at 60y £9 710;

annually, first screen at 60y £15 169;

annually, first screen at 50y £345 252.
	There remains significant uncertainty whether any form of screening for AMD is cost-effective.
	9
	Many areas of major uncertainty in the model input (e.g. disease progression, rates of clinical presentation and costs of blindness) 

	Otorhinolaryngology
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origin
	Aim of the study
	Target group and subjects
	Methods
	QALY Instrument
	Perspective and Costs
	QALYs and/or Cost/QALY
	Authors' conclusions
	Quality of Study


	Limitations

	Bamford et al 2007 UK 
	To estimate the CE and cost acceptability of alternative strategies for school entry hearing screening (SES)
	General population

Children entering school
	Decision tree
	EQ-5D
	Societal perspective (incl. perspectives of the NHS and education services, patients and family).

Universal SES using current practice (SES-C) costs a total of £10 per child, which is more than no SES (less than £1

per child)
	SES-C is associated with higher QALYs (0.983) than no SES (0.979). The ICER for SES-C is £2 445 per QALY gained, when compared to no SES
	The primary

analysis indicated that SES-C was cost-effective compared with all the other SES and no SES programmes. 

The secondary

analyses supported the result that SES-C is cost-effective compared with no SES and alternative SES programmes. The most cost-effective method is universal SES using pure tone sweep audiometry only (SES-PTS). This is more cost-effective than no SES, SES-C and less accurate tests used in SES
	9
	The evidence base to support the economic model was weak; robustness of the available evidence about the accuracy of screening tests was undermined, no evidence about the short or long-term effectiveness (impact on disability and QoL) or CE of SES was found, the data used to estimate other probabilities, costs and outcomes were synthesised from a variety of sources, including surveys of clinical practice and expert opinion.

The economic model was static in nature and

based on a short time-frame of 1 year for the

primary analysis

	Davis et al 2007 UK
	To show that hearing loss has such a high prevalence in the older population to justify screening, if effective and acceptable methods are available
	General population 

People aged 55-74 years 
	CUA (no model described)
Examination of the costs and CE of different potential screening programmes 
	HUI, SF-6D
	NHS perspective

The average cost of the screening programme was £13 per person screened or about £100 if treatment costs were included. 
	Costs of screening and intervention were in the range of £800-1 000/ QALY when using HUI and £2 500 using the SF-6D metric
	A simple systematic screen to people in the age range 55-74 years is likely to provide substantial benefit and may be cost-effective to those in the target group
	7
	Only preliminary economic evaluation and authors conclude that it would be worthwhile to pilot screening programmes that would collect detailed cost and benefit information

	Substance abuse

	Study

Country of

origin
	Aim of the study
	Target group and subjects
	Methods
	QALY Instrument
	Perspective and Costs
	QALYs and/or Cost/QALY
	Authors' conclusions
	Quality of Study


	Limitations

	Kapoor et al 2009 USA
	To evaluate the CE of %carbohydrate deficient transferrin (%CDT)

testing both alone and combined with questionnaire to screen

for unhealthy alcohol use in primary care

Strategies used:

1) questionnaire only, using AUDIT-C

2) %CDT only

3) questionnaire followed by %CDT if the questionnaire is negative

4) no screening
	General population

The target population included adult men and women

(ages 18 to 100 y) in primary care
	Decision tree combined with Markov model
	TTO, SG
	Societal perspective

Cost ($)

Questionnaire Only 143,568 

%CDT Only 144 104 

Questionnaire-%CDT 143,581

No Screening 143 780


	QALYs

questionnaire only 16.013

%CDT Only 15.984

questionnaire-%CDT 16.014

no screening 15.999
	The ICER for the Questionnaire-%CDT strategy was $15 500 ⁄QALY

compared with the Questionnaire Only strategy. Other strategies were dominated
	10
	There is no single estimate for the prevalence of unhealthy alcohol use in primary care. There is also no single way to administer brief intervention

and therefore no single estimate for the transition rate from at-risk drinking to safe drinking levels. Absence of conditional diagnostic test performance data for %CDT


