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Abbreviations 

A1-PI alpha1-proteinase inhibitor 

AAT alpha1-antitrypsin 

ADAPT Antitrypsin Deficiency Assessment and Programme for Treatment 

AWTTC All Wales Therapeutics & Toxicology Centre 

BSC best supportive care 

COPD chronic obstructive pulmonary disease 

ERG evidence review group 

FEV1 forced expiratory volume in one second 

HRQoL health-related quality of life 

ICER incremental cost-effectiveness ratio 

ICUR incremental cost-utility ratio 

MeSH medical subject headings 

NHLBI National Heart, Lung, and Blood Institute 

NHS  National Health Service 

NICE National Institute for Health and Care Excellence 

NOC Notice of Compliance  

QALY quality-adjusted life-year 

SOC standard of care 



 
 

 
 
TECHNOLOGY REVIEW Alpha1-Proteinase Inhibitor (Prolastin-C) for the Treatment of Alpha1-Antitrypsin Deficiency: A Review of Economic Evaluations 5 

Background 
Prolastin-C is an alpha1-proteinase inhibitor (A1-PI) available in Canada. Prolastin-C 

replaces alpha1-antitrypsin (AAT) in patients with an AAT deficiency.
1
 In healthy individuals, 

AAT prevents the destruction of lung parenchyma by neutrophil elastases.
2
 With AAT 

deficiency, neutrophil elastases become unopposed, leading to the destruction of lung 

tissue.
2
 In some patients with severe AAT deficiency, this may lead to chronic obstructive 

pulmonary disease (COPD), in particular emphysema. Prolastin-C acts to increase plasma 

A1-PI levels to inhibit the destruction of lung tissue and associated disease.
3
  

Prolastin-C is administered intravenously and prepared from purified pooled plasma from 

human donors.
2
 Although it is a blood product derivative, it also has a Health Canada drug 

identification number (DIN 02204606), leading to inconsistency in reimbursement across the 

publicly funded health care system in Canada. Previous CADTH reports have examined the 

clinical effectiveness of Prolastin-C; however, no recent CADTH reports assessed the cost-

effectiveness of this product. Prolastin-C has not been reviewed through the CADTH 

Common Drug Review process at this time. 

Prolastin-C received its notice of compliance (NOC) in Canada in 2010.
4
 The previous A1-PI 

preparation available in this country was Prolastin, which received its NOC in 1995.
5,6

 

Prolastin-C was developed based on advances in the manufacturing process, with higher 

concentrations of active A1-PI and increased purity.
7,8

 More specifically, the method used for 

Prolastin-C allows for the extraction of more active AAT from each unit of plasma.
9
 This 

means that there are lower levels of plasma proteins other than active AAT in each vial of 

Prolastin-C compared with Prolastin.
9
 There are also changes to some of the methods used 

to eliminate and inactivate viruses. While Prolastin used microfiltration and heat inactivation 

to reduce the risk of viral transmission, Prolastin-C uses nanofiltration and solvent/detergent 

treatment.
9
 Another difference for patients is that a volume of only 20 mL of diluent (sterile 

water) is required to reconstitute each vial of Prolastin-C, as opposed to 40 mL for 

Prolastin.
9
 Other A1-PIs have been developed, including: Aralast, approved for use in the 

US in 2002; and, Respreeza, marketed as Zemaira in the US, which is approved by the 

European Medicines Agency.
10

 Bioequivalence between Prolastin and the newer A1-PIs has 

been demonstrated.
7,8,10

 According to the Health Canada Drug Product Database, Prolastin-

C is available and marketed in Canada, while Prolastin, Aralast, and Zemaira are not 

currently available.
11

 

In order to inform policy decisions, CADTH undertook a Rapid Response to retrieve and 

synthesize information on the clinical effectiveness, cost-effectiveness, and evidence based 

guidelines for the use of AAT augmentation therapy in adult patients with AAT deficiency, 

regardless of baseline lung function.
2
 The search was limited to studies published after 

2010, and studies investigating either Prolastin-C or Zemaira. No studies met the inclusion 

criteria to address the cost-effectiveness of A1-PIs. Therefore, no conclusions regarding the 

cost-effectiveness of A1-PIs were made in this review. As Canadian jurisdictions were 

interested in better understanding the pharmacoeconomic value of Prolastin-C, a review of 

published economic evaluations was undertaken.  

Review of Economic Literature 
CADTH undertook a review of the economic literature on Prolastin-C at the request of 

Canadian jurisdictions. Initial scoping work yielded a paucity of cost-effectiveness studies on 

Prolastin-C in Canada. Therefore, the literature searches were structured to include studies 

of all intravenous A1-PIs, also known as augmentation therapy, available worldwide.  
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This report focused on the cost-effectiveness of augmentation therapies in adult patients 

with AAT deficiency.  

Research Question 

What is the cost-effectiveness of augmentation therapy with alpha-1 proteinase inhibitors in 

patients with alpha1-antitrypsin deficiency? 

Methodology 

Literature Search Strategy 

The literature search was performed by an information specialist using a peer-reviewed 

search strategy.  

Published literature was identified by searching the following bibliographic databases: 

MEDLINE All (1946‒ ) via Ovid; Embase (1974‒ ) via Ovid; the Cochrane Database of 

Systematic Reviews via Wiley, and the University of York Centre for Reviews and 

Dissemination (CRD) databases. The search strategy was comprised of both controlled 

vocabulary, such as the National Library of Medicine’s MeSH (Medical Subject Headings), 

and keywords. The main search concepts were Prolastin-C (alpha-1-proteinase inhibitor 

human) and AAT deficiency.  

Methodological filters were applied to limit retrieval to systematic reviews, meta-analyses, 

health technology assessments, economic evaluations, costs and cost analysis studies, and 

quality of life studies. Retrieval was not limited by publication year but was limited to the 

English language. See Appendix 2 for the detailed search strategies. 

The initial search was completed on November 23, 2018. Regular alerts updated the search 

until project completion; only citations retrieved before January 22, 2019 were considered for 

incorporation into the analysis. Regular search updates were performed on databases that 

do not provide alert services.  

Grey literature (literature that is not commercially published) was identified by searching 

relevant sections of the Grey Matters checklist (https://www.cadth.ca/grey-matters), which 

includes the websites of health technology assessment agencies, drug class reviews, and 

other economics-related resources. Google was used to search for additional Web-based 

materials, including conference abstracts. These searches were supplemented by reviewing 

the bibliographies of included papers. See Appendix 2 for more information on the grey 

literature search strategy. 

Inclusion Criteria 

Inclusion criteria were created to identify articles containing economic evaluations 

comparing A1-PIs with standard of care (SOC): 

 patients with AAT deficiency-related COPD complications  

 administration of an A1-PI  

 performed an economic evaluation. 

The inclusion criteria did not restrict to studies focused on the Canadian setting because of 

the paucity of available information.  

The current report focuses on the cost-utility analyses, when identified. 

https://www.cadth.ca/grey-matters
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Summary of the Published Economic Information 

Publications 

The focused literature search yielded 505 unique results. Titles and abstracts were screened 

for relevancy for inclusion. A total of 66 citations were selected for full-text screening. Of 

these, four published economic evaluations were identified that met inclusion criteria. Study 

details are summarized in Appendix 1. No additional studies were identified as part of the 

literature alerts that were provided during the project. 

None of the four studies identified investigated the cost-effectiveness of Prolastin-C. Hay 

and Robin (1991),
12

 Alkins and O’Malley (2000),
13

 and Gildea et al. (2003)
14

 studied 

Prolastin. Sclar et al. (2012) investigated Aralast.
15

 All four studies were conducted in the US 

setting, thus costs are reported in US dollars unless otherwise specified. All values were 

converted to Canadian dollars and adjusted for inflation to reflect current 2018 Canadian 

dollars. Three evaluations were cost-effectiveness studies, while one study was in the form 

of a cost-utility analysis. 

Cost-utility analysis 

Gildea et al. (2003)
14

 investigated the cost-utility of a weekly administration of Prolastin at 60 

mg per kg compared with SOC (defined as standard medical care for patients with COPD, 

including costs for medications, oxygen therapy, laboratory and diagnostic tests, clinic and 

emergency department visits, and hospitalizations) in AAT-deficient individuals with severe 

COPD. Patients entered a Markov model as non-smokers at 46 years of age and had a 

forced expiratory volume in one second (FEV1) of 49% predicted; 50% were male (aligned 

with data from the American National Heart, Lung, and Blood Institute [NHLBI] AAT 

deficiency patient registry). Patients either received SOC alone or Prolastin in addition to 

SOC on model entry, and transitioned through five health states that were dependent on 

mean annual FEV1 decline. In each yearly cycle, patients could remain in their current health 

state or transition to a more severe health state (greater airway obstruction; risk of lung 

transplantation was included for patients with a FEV1 of less than15% predicted; death). The 

analysis was undertaken from a health care system perspective over a lifetime time horizon.  

Data from the NHLBI AAT deficiency patient registry were used to model disease 

progression, natural history, and define baseline population characteristics in the model.
16

 

Deaths from other non-AAT deficiency-related causes were not considered in the model. 

Effectiveness was measured in quality-adjusted life-years (QALYs). Utility weights were 

estimated from a health utilities index survey of pulmonologists experienced in treating 

patients with AAT deficiency. Adverse events were not considered in the model.  

Annual treatment costs were estimated to be US$54,765 (C$116,105
a
) for a 70 kg patient; 

this was based on 2001 wholesale medication prices and Medicare reimbursement rates for 

a one-hour infusion. Annual care costs were derived from a US study on COPD 

management costs and included the cost of medications, oxygen therapy, diagnostic tests, 

clinic and emergency department visits, and the cost of hospitalization
17

. Deterministic 

sensitivity analyses were conducted for all model parameters. Scenario analyses altered the 

duration of clinical benefit and initiating treatment at different disease stages. Costs and 

benefits were discounted at 3% per annum. 

                                                           
a
  Converted using OFX 2001 average US to Canadian exchange rate (C$1.00 = US$1.547925), then inflated using the Bank of Canada Inflation 

Calculator to inflate from 2001 Canadian dollars to 2018 Canadian dollars (cumulative price change of 36.96%). 
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The authors reported the cost per QALY gained was US$207,841 (C$440,634)
a
 for patients 

who received treatment until their FEV1 fell below 35% predicted. For those who received 

treatment for life, the cost was US$312,511 (C$664,401)
a
 per QALY (US$133,333 per life-

year saved; C$282,673)
a
. A threshold analysis revealed that annual treatment costs would 

need to be reduced by 74% to US$14,000 (C$29,681)
a
 in order for the incremental cost-

effectiveness ratio (ICER) for patients receiving treatment for life to be less than $100,000 

per QALY gained. The authors validated the model with the data from the NHLBI registry 

and reported comparable results. 

The study focused on a subset of the population who were non-smokers, and no subgroup 

analyses were conducted. The authors noted that no significant differences in mortality rates 

were observed for augmentation therapy compared with no augmentation therapy in patients 

with a FEV1 greater than 50%. While most relevant annual care costs were considered, they 

were sourced from a US cost study that occurred more than 20 years ago, limiting the 

study’s applicability to a Canadian setting.  

Cost-Effectiveness Analyses 

All three cost-effectiveness studies compared weekly infusions of A1-PI at a dose of 60 mg 

per kg to usual care. Hay and Robin (1991)
12

 adapted a Swedish study of adult patients with 

AAT deficiency using US vital statistics to make inferences about natural history and 

assumed that patients survive eight years from the time of their COPD diagnosis. Alkins and 

O’Malley (2000)
13

 and Sclar et al. (2012)
15

 used data from the NHLBI patient registry to 

make inferences about the study population, natural history, and treatment efficacy of A1-

PIs. For treatment efficacy, Alkins and O’Malley (2000)
13

 used a 55% reduction in a five-year 

mortality among individuals treated with Prolastin versus those untreated. Sclar et al. 

(2012)
15

 used NHLBI registry data to develop regression models to estimate treatment 

effectiveness. Hay and Robin
12

 did not identify any data on the effect of Prolastin on patient 

clinical outcomes and thus hypothesized that the treatment efficacy would vary between 0% 

and 100%, with percentages representing the probability that AAT-deficient individuals will 

survive a five-year age period relative to non‒ATT-deficient individuals. 

The treatment acquisition costs were derived from a variety of sources and ranged from 

US$30,000 to US$115,478 annually (C$55,325
b
 to C$126,758

c
). The costs of annual COPD 

care were sourced from the literature
18-20

 and ranged from US$3,500 to US$14,647 annually 

(C$7,420
d
 to C$27,012

b
) but included costs differed depending on the study. Hay and 

Robin
12

 included both treatment and annual care costs to estimate total costs in their 

analysis, while Alkins and O’Malley
13

 only included treatment costs, assuming that usual 

care costs in treated and untreated groups would be the same. Sclar et al.
15

 assumed that 

the treatment group would only incur treatment-related costs and that only the usual care 

group would incur COPD management costs.  

                                                           
b
  Converted using OFX 1991 average US dollars to Canadian dollars exchange rate (C$1.00 = US$1.146045), then inflated using the Bank of 

Canada Inflation Calculator to inflate from 1991 Canadian dollars to 2018 Canadian dollars (cumulative price change of 60.92%). 
c
  Converted using the Bank of Canada 2011 average US dollars to Canadian dollars exchange rate (C$1.00 = US$0.989069), then inflated using the 

Bank of Canada Inflation Calculator to inflate from 2011 Canadian dollars to 2018 Canadian dollars (cumulative price change of 10.98%). 
d
  Converted using OFX 2001 average US dollars to Canadian dollars exchange rate (C$1.00 = US$1.547925), then inflated using the Bank of 

Canada Inflation Calculator to inflate from 2001 Canadian dollars to 2018 Canadian dollars (cumulative price change of 36.96%). 
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In general, the ICERs for studies ranged from US$13,971 to US$248,361 (C$30,285
e
 to 

C$272,622
c
) per life-year saved, with notable differences existing between and within 

studies based on the populations assessed and assumptions made. As these studies 

evaluated cost-effectiveness and not cost-utility, their applicability in the Canadian context is 

limited. Moreover, the studies used US-specific sources for costs, natural history, and 

treatment effectiveness, which also limits their applicability and generalizability in a 

Canadian setting. Furthermore, at least two of the studies may be dated relative to present 

treatment acquisition prices and usual care practices given publication dates. 

Grey Literature  

The grey literature search identified two cost-utility studies that met inclusion criteria; study 

details are summarized in Appendix 1.  

None of the evaluations investigated Prolastin-C.  

Both evaluations were conducted by health technology assessment agencies (National 

Institute for Health and Care Excellence [NICE]
21

 and All Wales Therapeutics & Toxicology 

Centre [AWTTC])
22

 in the UK, and studied the cost-effectiveness of Respreeza — an A1-PI 

available in the UK and marketed as Zemaira in the US.
23

 Zemaira is not currently marketed 

in Canada. 

Wales (AWTTC) 

In 2016, the AWTTC produced the All Wales Medicines Strategy Group Secretariat 

Assessment Report
22

 of a manufacturer-provided submission for public funding for 

Respreeza in Wales. The manufacturer submitted a cost-utility analysis of Respreeza 

compared with best supportive care (BSC) — defined as best care for COPD patients, 

including inhaled medications (bronchodilators and corticosteroids) and home oxygen 

therapy — in patients with severe AAT deficiency (less than 11μm) with moderate airway 

obstruction. The analysis was undertaken from a National Health Service (NHS) payer 

perspective over a lifetime time horizon. The manufacturer submitted a Markov model, with 

six health states defined by FEV1 % predicted (greater than 50% or less than 50%) and the 

rate of lung density decline (none, slow, or rapid). Patients with a FEV1 of less than 50% 

could undergo lung transplantation, while patients could die at any state within the model.  

Patients entered the model at 53 years of age in one of the six health states. Data from the 

RAPID study, which investigated the efficacy of A1-PI compared with placebo in previous or 

“never” smokers aged 18 years to 65 years with severe AAT deficiency using computed 

tomography-measured lung density to quantify disease progression, was used to inform lung 

density decline; while data from the UK Antitrypsin Deficiency Assessment and Programme 

for Treatment (ADAPT) AAT deficiency patient registry were used to inform FEV1 health 

states. Change in lung density decline rates and FEV1 were combined to develop transition 

probabilities. Mortality data were derived from the RAPID study and ADAPT registry. 

Adverse events were not considered in the model.  

Health-related quality of life (HRQoL) was assumed to be driven by FEV1 alone, and utility 

values were derived from the ADAPT registry. Treatment costs were calculated based on 

weekly Respreeza infusions. Disease management costs were derived from a study on the 

cost of managing COPD exacerbations in UK primary care.
24

 Future costs and benefits were 

                                                           
e
  Converted using OFX 1998 average US dollars to Canadian dollars exchange rate (C$1.00 = US$1.483612), then inflated using the Bank of 

Canada Inflation Calculator to inflate from 1998 Canadian dollars to 2018 Canadian dollars (cumulative price change of 46.11%).  
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discounted at 3.5%. Deterministic, probabilistic, and scenario sensitivity analyses were 

conducted to assess model uncertainty. No subgroup analyses were conducted. 

In the base-case, the cost per QALY gained was £277,183 (C$517,267)
f
. The deterministic 

sensitivity analysis found that the model was sensitive to discount rates, patient weight, and 

survival curves. The probabilistic analysis demonstrated that at a £30,000 per QALY cost-

effectiveness threshold, there was a 0% probability that Respreeza was cost-effective.  

The review group identified methodological issues with combining data from the RAPID and 

ADAPT study populations who received different SOCs, and noted uncertainty due to the 

lack of long-term data, the assumption of sustained efficacy over time, and the use of 

disease management costs from a population that was older and had better FEV1 scores 

than those modelled. 

UK (NICE) 

In 2018, NICE published its assessment of a manufacturer-provided submission for the 

public funding of Respreeza in England.
21

 The manufacturer submitted a cost-utility analysis 

comparing Respreeza with BSC in patients with severe AAT deficiency from an NHS payer 

perspective over a lifetime time horizon. The manufacturer submitted a Markov model, with 

12 health states relating to both FEV1 % and rates of lung density decline, lung transplant, 

and death. All patients enter the model in either the FEV1 greater than 50% or FEV1 30% to 

50% predicted states and receive treatment regardless of lung density decline. Treatment 

stops when people move into the FEV1 of less than 30% predicted state, which reviewers 

noted may not reflect clinical practice.  

Natural history transition probabilities for lung density decline and FEV1 % decline were 

derived from the RAPID study,
25

 while FEV1 % data were derived from ADAPT registry data 

and a meta-analysis of A1-PI therapy studies.
26

 Mortality data were sourced from the RAPID 

study (and extension studies) and the ADAPT registry. The treatment effect of Respreeza 

was derived from a meta-analysis, which reported that declines in FEV1% predicted were 

13.4 mL/year slower in patients receiving augmentation therapy.
27

 No adverse events were 

considered in the model.  

HRQoL was assumed to be only driven by the FEV1 % predicted, and health state utility 

values were derived from a study assessing HRQoL in UK AAT-deficient patients not 

receiving augmentation therapy using the EuroQol-5 Dimensions questionnaire and St. 

George’s Respiratory Questionnaire.
28

  

The annual treatment costs were estimated to be £59,526 (C$102,974)
g
 based on a 75.9 kg 

patient, the submitted price of Respreeza of £220 (C$381)
g
 per 1,000 mg vial, and including 

administration costs and medication wastage. Annual care costs were derived from UK data 

and inflated to 2017 values and ranged from £2,254 (C$3,899)
g
 to £2,570 (C$4,446)

g
 

annually for FEV1 of greater than 50% and FEV1 of less than 50% predicted health states, 

respectively.
24

 Costs and outcomes were both discounted at 3.5%. Deterministic sensitivity 

analyses varied costs, clinical inputs, utilities, and baseline age in the model. No subgroup 

analyses were conducted. 

                                                           
f
  Converted using Bank of Canada historical 2016 annual average British pound sterling to Canadian dollars exchange rate (C$1.00 = 1.796212 

British pound sterling), then inflated using the Bank of Canada Inflation Calculator to inflate from 2016 Canadian dollars to 2018 Canadian dollars 
(cumulative price change of 3.89%). 

g
  Converted using the Bank of Canada 2018 annual average British pound sterling to the Canadian dollars exchange rate (C$1.00 = 1.7299 British 

pound sterling). 
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The incremental cost-utility ratio (ICUR) in the manufacturer’s corrected base-case was 

£237,822 (C$411,408)
g
 per QALY. Deterministic sensitivity analysis found that the results 

were most sensitive to the discount rate for outcomes, BSC mortality, and patient weight.  

The evidence review group (ERG) conducted extensive reanalyses, suggesting that 

Respreeza was dominated or associated with an ICUR of greater than $8.1M (C$14M)
g
 per 

QALY compared with BSC. The ERG identified several limitations; the model was structured 

to include lung density decline to incorporate randomized controlled trial data, but the 

appropriateness of combining this with FEV1 decline states was uncertain, as clinically 

relevant rates of lung density decline have not been established and their relationship with 

the FEV1% predicted is unclear. Additionally, utility values for lung density decline were not 

included in the model, as they were not available. The ERG also noted that sources and 

methods to estimate treatment effectiveness and mortality in the model were uncertain. The 

treatment and disease management costs were sourced from studies specific to the UK care 

setting, limiting the generalizability of cost data to the Canadian context.
21

 

Discussion/Conclusions 
Prolastin-C is the only A1-PI available in Canada. Studies have demonstrated 

bioequivalence between the A1-PIs assessed in this review and Prolastin-C, meaning that 

data from the other A1-PIs might be relevant to Prolastin-C, although whether such 

bioequivalence would be applicable in clinical practice in Canada would likely require 

assessment by regulatory organizations. Treatment acquisition costs differed between the 

included studies, and the prices of each product may differ from Canadian prices should 

they be marketed in Canada. Using prices cited in the studies and converted to 2018 

Canadian dollars, the prices of a 1,000 mg vial of Prolastin, Aralast, and Respreeza were 

C$312, C$568, and C$381, respectively, as reported by Alkins and O’Malley,
13

 Sclar et al.,
15

 

and NICE.
21

 British Columbia PharmaCare is the only provincial drug plan in Canada to 

currently reimburse Prolastin-C; the published unit price for this product is C$450.51 per 

1,000 mg vial.
29

 For a 70 kg patient receiving weekly Prolastin-C at a dose of 60 mg/kg, this 

would result in an annual treatment acquisition cost of C$117,133, including medication 

wastage. Additionally, administration and direct care costs may differ between the Canadian 

context and that of the included studies. No Canadian prices were identified for Prolastin, 

Respreeza/Zemaira, or Aralast, as these products are not either currently marketed or 

available in Canada.  

Overall, this review examined the results of six economic evaluations assessing the cost-

effectiveness of augmentation therapy for AAT deficiency in US and UK settings. All three 

cost- utility analyses included in this review concluded that augmentation therapy was not 

cost-effective. The overall quality of the studies varied, with the AWTTC and NICE reports 

being of highest quality, as they most closely align with the recommendations from the 

CADTH Guidelines for Economic Evaluations of Health Technologies: Canada.
30

 However, 

these studies also had several limitations, mostly caused by the lack of clinical and HRQoL 

data in AAT-deficient patients receiving augmentation therapy. Natural history data for all 

studies were derived from AAT deficiency patient registry data, with Gildea et al.
14

 utilizing 

the NHLBI registry, and AWTTC
22

 and NICE
21

 using the ADAPT registry. Whether these 

registries adequately reflect the AAT-deficient population in Canada was not assessed in 

this review. The Alpha-1 Canadian Registry is a database of Canadian patients with AAT 

deficiency that has conducted several studies on the disease in Canada.
31

 

Both the AWTTC and NICE (in a draft document) recommended that Respreeza not be 

listed on the basis of uncertain clinical efficacy and highly uncertain cost-effectiveness 
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estimates. Thus, the case for clinical and cost-effectiveness was not proven.
32,33

 NICE noted 

that there is no evidence that A1-PIs improve patient lung function or quality of life and that 

the estimates of Respreeza’s cost-effectiveness fall well above what NICE considers 

acceptable for highly specialized technologies.
32

  

Given the range of therapies considered in the analyses, as well as the different study 

contexts, the applicability of these economic studies to a Canadian public-payer setting is 

limited. Nonetheless, acknowledging the limitations with the generalizability of the findings to 

the Canadian public-payer context, the three included cost-utility analyses reached similar 

conclusions, suggesting that current A1-PI augmentation therapy in patients with AAT 

deficiency is not cost-effective at typically recognized thresholds. However, in order to 

confirm whether augmentation therapy with A1-PIs (in particular, Prolastin-C) is cost-

effective in the Canadian context, a Canadian study of the cost-effectiveness of Prolastin-C 

for patients with AAT deficiency would have to be performed.  

Critical Appraisal 

Cost-Utility Analyses 

Relevance 

None of the included cost-utility analyses investigated Prolastin-C. Gildea et al. investigated 

Prolastin, an older A1-PI preparation, in an American context.
14

 AWTTC and NICE 

investigated Respreeza,
21,22

 which is considered to be a newer A1-PI preparation, as well as 

Prolastin-C.
7
 These two more recent studies were conducted in the UK and appraised cost-

utility analyses submitted by the manufacturer of Respreeza for consideration for public 

funding.  

Validity of Results 

All studies adopted a health care system perspective over a lifetime time horizon. This is 

appropriate given the natural history of AAT deficiency, and aligns with the CADTH 

Guidelines for Economic Evaluations of Health Technologies: Canada.
30

 Gildea et al.,
14

 

AWTTC,
22

 and NICE,
21

 all utilized Markov models to estimate cost-effectiveness.  

All studies considered intravenous infusion of A1-PI at a dose of 60 mg/kg, compared with 

SOC for AAT-deficient patients. This is appropriate for the Canadian setting given that 

Prolastin-C is currently the only A1-PI available. All studies assumed patients receiving 

augmentation therapy would also receive usual care, as is consistent with clinical 

practice.
14,21,22

 AWTTC did not specify for how long over the patient’s disease course the 

treatment would continue.
22

 Gildea et al. considered treating patients for life, or until their 

FEV1% predicted was less than 35%.
14

 The NICE ERG base case only considered treating 

patients until their FEV1 was less than 30% predicted, which reviewers noted may not 

accurately reflect clinical practice.
21

 

To value HRQoL, Gildea et al.
14

 elicited expert opinion from 14 pulmonologists who 

completed the Health Utilities Index Mark 3 based on quality of life by COPD stage. AWTTC 

and NICE sourced EuroQol-5 Dimensions questionnaire values from 244 ADAPT registry 

patients not receiving augmentation therapy and related these to patients’ FEV1% 

predicted.
21,22

 NICE reviewers noted that incorporating efficacy data from RAPID in the form 

of lung density decline rates but not considering it in valuation of quality of life was a 

limitation of the analysis.
21

 Using the FEV1% predicted health states alone to inform HRQoL 

estimates does not account for changes in quality of life within the nine pre-transplant health 

states considered in the NICE model.
21
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Adverse events are not considered in any of the studies. NICE ERG considered this was 

appropriate given the similarity in adverse event profiles between placebo and Respreeza 

found in its clinical systematic review.
21

 However, adverse events have been reported with 

Prolastin-C and their exclusion from the models is a limitation.
1
 

Treatment acquisition costs were sourced from wholesale medication prices by Gildea et 

al.,
14

 and the manufacturer’s submitted price by AWTTC
22

 and NICE.
32

 Gildea et al. and 

NICE both used context-specific COPD costing studies to estimate annual care costs, with 

notable variations between estimates.
14,21

 Neither of these studies were specific to AAT-

deficient patient costs. As costs were sourced from UK and US studies, it is uncertain how 

representative these are of Canadian costing. All studies discounted future costs and 

benefits by 3% or 3.5%, a rate higher than recommended by CADTH Guidelines for 

Economic Evaluations of Health Technologies: Canada.
30

  

Gildea et al.
14

 validated their model by checking patient mortality rates in the model against 

those from the NHBLI registry, and found the modelled data set to closely approximate the 

registry data. NICE ERG questioned the validity of the approach taken to with respect to the 

manufacturer’s model structure, noting that two clinical outcomes were aggregated into 

single health states (lung density decline and FEV1% predicted) without validating the 

approach taken.
21

 

Gildea et al. and NICE used upper and lower 95% confidence intervals to examine 

parameter uncertainty in sensitivity analyses.
14,21

 Only NICE and AWTTC conducted 

probabilistic sensitivity analyses, CADTH’s preferred method of investigating parameter 

uncertainty.
30

 Whereas the AWTTC did not provide details regarding its probabilistic 

sensitivity analyses, NICE specified and justified distributions used and any exceptions 

made.
21,22

 

Scenario analyses were conducted in all cost-utility analyses. Gildea et al. considered 

scenarios by varying the severity of disease the patients enter the model with and the 

duration of clinical benefit.
14

 In the submission to AWTTC, the manufacturer conducted 

analyses explored the effects of quality of life and cost changes across the lung density 

decline health states.
22

 The manufacturer also considered alternative data sources and 

extrapolation techniques, excluding lung transplantation as a health state.
22

 In the 

submission to NICE, discount rates were varied, and scenarios were tested where lung 

transplantation was excluded as a health state and disutility for carers was included.
21

 

Results  

When inflated to 2018 costs and converted to Canadian dollars, none of the studies found 

Respreeza to be a cost-effective treatment. Gildea et al. concluded that treatment with 

Prolastin for life cost C$664,401 per QALY gained.
14

 AWTTC critiqued the manufacturer’s 

base case ICUR (C$516,850 per QALY) but did not present an alternate ICUR.
22

 The NICE 

ERG reanalyses demonstrated an ICUR of more than C$14M per QALY gained (although 

also noted that Respreeza may be dominated).
21

 

All studies concluded that A1-PIs were not cost-effective. Gildea et al. concluded that 

Prolastin was more costly than widely accepted medical interventions.
14

 The submissions to 

AWTTC and NICE found that augmentation therapy had a 0% probability of being cost-

effective at thresholds of £30,000 and £100,000 per QALY, respectively.
21,22

 Both AWTTC 

and NICE recommended that Respreeza not be listed.
32,33
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Cost-effectiveness analyses 

None of the included cost-effectiveness analyses investigated Prolastin-C; all investigated 

older A1-PI preparations. While evidence points to similar efficacy levels between these 

drugs, older preparations may require longer administration times, influencing treatment 

costs. All studies were conducted in an American setting using US sources for cost, natural 

history, and treatment efficacy data. Some direct medical costs were not considered in the 

published studies. For example, Alkins and O’Malley
13

 only included treatment acquisition 

costs, as it was assumed that usual care costs would be similar between groups. Sclar et 

al.
15

 did not include costs of usual care for those receiving A1-PIs. These approaches are 

inaccurate, as both treated and untreated patients will receive usual care, and costs may 

differ between patients receiving and not receiving A1-PIs. Overall, given the private nature 

of the American health care system, the applicability and generalizability of these studies to 

a Canadian public-payer setting is limited. 
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Appendix 1: Summary of Cost-Effectiveness Studies  

Author 
(Year) 

Economic 
Evaluation 

Setting Perspective Study 
population 

Treatment Time 
Horizon 

Data sources Other Results 

Natural History Treatment Efficacy Costs 

Focused Literature Search Results 

Hay and 
Robin 
(1991)

12
 

CEA (cost 
per LYS) 

US Societal  Adapted 
Swedish  
AAT-deficient 
patients

34
 to US 

population 
using 1986 US 
vital statistics 
(included 
smokers and 
non-smokers) 

Prolastin for 
life vs SOC 

NA-not 
modelling 

Larsson 
(1978)

34
: Study 

of Swedish 
adults with PiZ

a
 

AAT deficiency 

Based on assumption 
 
Reported as the 
percentage of potential 
normal survival that 
could be salvaged 
using Prolastin  
(0-100%) 
 
Base-case assumed a 
70% treatment efficacy 

Drug: US$100 
(1991), C$184 

35
 

Annual therapy 
cost: US$30,000 

(1991), C$55,325 
(includes monitoring 
costs) 
Annual care: 
US$14,647 (1991), 
C$27,012

36,18
 

 5% discount 
rate for future 
costs and 
benefits 

 75% healthiness 
weighting 
applied to 
average 
reported days of 
restricted 
activity 

 DSA varied 
parameters by 
40% of their 
mean value 

 Sponsored by 
Miles Inc. 
(Prolastin mfr) 

Results reported as 
cost/LYS: 

 non-smoking 
males: 
US$63,889 
(C$117,345) 

 smoking males: 
US$32,573 
(C$65,335) 

 non-smoking 
females: 
US$44,823 
(C$82,326) 

 smoking females: 
US$31,959 
(C$58,699) 

Alkins and 
O’Malley 
(2000)

13
 

CEA (cost 
per LYS) 

US Payer -
Medicare  

US adults with 
severe AAT 
deficiency 
based on 
NHLBI Registry  
(includes 
smokers and 
non-smokers)  

Prolastin vs 
SOC 
(treatment 
duration not 
specified) 

NA-not 
modelling 

NHLBI:
16

 
American 
registry of adults 
with AAT 
deficiency 

55% reduction in 5-
year mortality rate in 
individuals treated with 
Prolastin vs untreated, 
based on NHLBI 
registry data

16
 

Drug: US$210 
(1998), C$312 
(Medicare rates) 
Annual therapy 
cost: US$51,948 
(1998), C$112,736 

 

Annual care: NA 

 No discounting 
in base-case 

 Sensitivity 
analyses varied 
in effect size 
costs, 
discounting life-
years saved 

 US $13,971 
(C$30,285) per 
LYS (70 kg 
patient) 

 Threshold 
analysis: effect 
size needs to be 
> 30% for 
Prolastin to be 
cost-effective at a 
threshold of 
US$40,000 
(C$83,258) per 
LYS 

Gildea et 
al. 
(2003)

14
 

CUA US Health 
system  

US adults with 
severe AAT 
deficiency 
based on 
NHLBI Registry  
(assumed all 
patients are 
current non-

Prolastin for 
life or until 
FEV1 < 35% 
vs SOC 

Lifetime NHLBI
16

: 
American 
registry of adults 
with AAT 
deficiency  

54% reduction in  
5-year mortality rate in 
individuals treated with 
Prolastin vs untreated, 
based on NHLBI 
registry data

16
 

Drug: Not disclosed 
Annual therapy 
cost: US$54,765 

(2003), C$98,786 
(Medicare rates)

 

Annual care: 
Stage I: US$1,966 
(C$3,546)

17
 

 3% discount 
rate for future 
costs and 
benefits 

 Utility weights: 
o Stage I: 0.93 
o Stage II: 0.72 
o Stage III: 0.26 

Results reported as 
cost/QALY: 

 Treat until FEV1  
< 35% predicted: 
US$207,841 
(C$441,872) 

 Treat for life: 
US$312,511 
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Author 
(Year) 

Economic 
Evaluation 

Setting Perspective Study 
population 

Treatment Time 
Horizon 

Data sources Other Results 

Natural History Treatment Efficacy Costs 

smokers) Stage II: US$5,892 
(C$10,628)

17
 

Stage III: $12,647 
(C$22,813)

17
 

(C$664,401)  

Sclar et 
al. 
(2012)

15
 

CEA (cost 
per LYG) 

US Health 
system  

US adults with 
severe AAT 
deficiency 
based on 
NHLBI Registry  
 

Aralast vs 
SOC 
(treatment 
duration not 
specified) 

Not 
stated 

NHLBI:
16

 
American 
registry of adults 
with AAT 
deficiency 

Regression models to 
estimate cumulative 
probability of survival 
by gender, smoking, 
and A1-PI treatment 
status, based on 
NHLBI registry data

16
 

Drug: US$520 
(2011), C$568 
(Redbook, 2011)  
Annual therapy 
cost: US$115,478 

(2011), C$126,758 
(Medicare rates)

 

Annual care: 
US$3,500 (2001), 
C$7,420

20
 

 No discounting 
in base case 

 No sensitivity 
analyses 
reported 

 Usual care costs 
only incurred by 
SOC group (not 
included in 
Aralast group) 

 Sponsored by 
Baxter 
BioScience 
(Aralast mfr) 

Results reported as 
cost/LYG: 

 non-smoking 
males: 
US$59,234 
(C$64,709) 

 smoking males: 
US$142,250 
(C$155,398) 

 non-smoking 
females: 
US$160,502 
(C$175,337) 

 smoking females: 
US$248,361 
(C$272,622) 

Grey Literature Search Results 

AWSMG 
(2016)

22
 

CUA UK Payer-NHS UK adults with 
severe AAT 
deficiency, with 
progressive 
lung disease 
(current non-
smokers) 

Respreeza 
vs SOC 
(treatment 
duration not 
specified) 

Lifetime ADAPT:
37

UK 
registry of adults 
with AAT 
deficiency  

Based on rates of lung 
density decline 
(RAPID

25
) and FEV1 

progression (ADAPT
37

) 

Drug: Not disclosed 
(mfr. submitted 
price) 
Annual therapy 
cost: Not disclosed 
Annual care: Not 
disclosed

24
 

 3.5% discount 
rate for future 
costs and 
benefits 

 Utility: from 
ADAPT, 
weighted 
according to 
FEV1  

 Mfr results: 
£277,183 
(C$517,267) per 
QALY 

 Review group 
results not 
presented 

NICE 
(2018)

21
 

CUA UK Payer-NHS UK adults with 
severe AAT 
deficiency, with 
progressive 
lung disease  
(current non-
smokers)  

Respreeza 
until FEV1       

< 30% vs 
SOC 

Lifetime ADAPT:
37

UK 
registry of adults 
with AAT 
deficiency 

Lung density decline: 
linear regressions to 
estimate proportion of 
treated vs untreated 
patients in each state 
and transitions 
between states 
(RAPID

25
) 

FEV1 progression: 
meta-analysis report of 
a 13.4 mL/year

27
 

slower FEV1 decline in 
treated vs untreated 

Drug: £220 (2018), 
C$381 (mfr. 
submitted price) 
Annual therapy 
cost: £59,526 
(2018), C$102,974 
Annual care:  

 FEV1 > 50%: 
£2,254  
(C$3,899) 

24
 

 FEV1 < 50%: 
£2570  
(C$4,446) 

24 
 

 3.5% discount 
rate for future 
costs and 
benefits 

 Utility weights: 

 FEV1 ≥ 50%: 
0.79 

 FEV1 30% to 
50%: 0.63 

 FEV1 ≤ 30%: 
0.51 

 

 Manufacturer 
results: £237,822 
(C$411,408) per 
QALY 

 ERG results: 
range from 
dominated to          
> £8.1M (C$14M) 
per QALY 
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Author 
(Year) 

Economic 
Evaluation 

Setting Perspective Study 
population 

Treatment Time 
Horizon 

Data sources Other Results 

Natural History Treatment Efficacy Costs 

individuals used to 
estimate FEV1 
progression 

Note: All Canadian costs are reported in 2018 dollars. Currencies converted to Canadian dollars using OFX or Bank of Canada annual historical exchange rates,
38-40

 then inflated to 2018 Canadian dollars using the Bank of 

Canada Inflation Calculator. 
41

 Drug costs are priced per a 1,000 mg vial. Annual therapy costs include treatment and administration costs unless otherwise specified. Drug costs are priced per a 1,000 mg vial. Annual therapy 

costs include treatment and administration costs unless otherwise specified.  

AAT = alpha1-antitrypsin deficiency; ADAPT= Antitrypsin Deficiency Assessment and Programme for Treatment; AWSMG = All Wales Medicines Strategy Group; CEA = cost-effectiveness analysis; CUA = cost-utility analysis; 

DSA = deterministic sensitivity analysis; FEV1 = forced expiratory volume in one second; LYG = life-year gained; LYS = life-year saved; mfr = manufacturer; NA = not applicable; NHLBI=National Heart, Lung, and Blood Institute; 

NHS = National Health Service; NICE = National Institute for Health and Care Excellence; QALY = quality-adjusted life-year; SOC = standard of care; vs = versus. 

a 
PiZ represents patients with homozygosis of the Z allele in the protease inhibitor genetic system leading to severe ATT deficiency. 

34
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Appendix 2: Literature Search Strategy 

Economic Literature Search 

OVERVIEW 

Interface: Ovid 

Databases: MEDLINE All (1946‒present) 
Embase (1974‒present) 
Note: Subject headings have been customized for each database. Duplicates between databases were 

removed in Ovid. 

Date of Search: November 23, 2018 

Alerts: Bi-weekly search updates until project completion 

Study Types: Systematic reviews; meta-analyses; health technology assessments; economic evaluations; costs and cost 
analysis studies; and quality of life studies. 

Limits: Publication date limit: none 
Language limit: English-language 
Conference abstracts: included 

SYNTAX GUIDE 

/ At the end of a phrase, searches the phrase as a subject heading 

MeSH Medical Subject Heading 

exp Explode a subject heading 

* Before a word, indicates that the marked subject heading is a primary topic;  
or, after a word, a truncation symbol (wildcard) to retrieve plurals or varying endings 

# Truncation symbol for one character 

adj# Requires terms to be adjacent to each other within # number of words (in any order) 

.ti Title 

.ab Abstract 

.hw Heading word; usually includes subject headings and controlled vocabulary  

.kf Author keyword heading word (MEDLINE) 

.kw Author keyword (Embase)  

.pt Publication type 

.mp Mapped term 

.rn 

.nm 
Registry number 
Name of substance word 

.jw 
freq=# 

Journal word title 
Requires terms to occur # number of times in the specified fields 

medall Ovid database code: MEDLINE All, 1946 to present, updated daily 

oemezd Ovid database code; Embase, 1974 to present, updated daily 

 



 
 

 
 
TECHNOLOGY REVIEW Alpha1-Proteinase Inhibitor (Prolastin-C) for the Treatment of Alpha1-Antitrypsin Deficiency: A Review of Economic Evaluations 21 

MULTI-DATABASE STRATEGY 

1 alpha 1-antitrypsin/ 

2 F43I396OIS.rn,nm. 

3 ((alpha-1 or alfa-1 or alpha1 or alfa1 or alpha-one or alfa-one) adj3 (antitrypsin or anti-trypsin or antiprotease or anti-protease 
or antiproteinase or anti-proteinase)).ti,ab,kf,nm,nm. 

4 ((alpha-1 or alfa-1 or alpha1 or alfa1 or alpha-one or alfa-one) adj4 (protease or proteinase or trypsin) adj4 (inhibitor* or 
inhibit or inhibits)).ti,ab,kf,rn,nm. 

5 (alpha-1-PI or alfa-1-PI or alpha1-PI or alfa1-PI or alpha-one-PI or alfa-one-PI).ti,ab,kf,rn,nm. 

6 (prolastin* or aralast* or alfalastin* or pulmolast* or zemaira* or glassia* or trypsone* or respreeza* or respitin* or respikam* 
or infinia* or serpina1 or serpin A1 or A1PI or A1 PI or A1AT).ti,ab,kf,rn,nm. 

7 (antitrypsin adj2 (Pittsburgh or Portland)).ti,ab,kf,rn,nm. 

8 or/1-7 

9 alpha 1-antitrypsin deficiency/ 

10 (((alpha-1 or alfa-1 or alpha1 or alfa1 or alpha-one or alfa-one) adj3 (antitrypsin or anti-trypsin or protease inhibitor* or 
proteinase inhibitor* or trypsin inhibitor*)) and deficien*).ti,ab,kf. 

11 (mckusick 10740 or A1AD or AATD or A1ATD or ((A1AT or A1AP or A1A or AAT) adj3 deficiency)).ti,ab,kf. 

12 ((inherit* or genetic or hereditary or alpha) and emphysema).ti,ab,kf. 

13 ((lung or pulmonary) adj3 deficien*).ti,ab,kf. 

14 or/9-13 

15 8 and 14 

16 15 use medall 

17 *alpha 1 antitrypsin/ 

18 ((alpha-1 or alfa-1 or alpha1 or alfa1 or alpha-one or alfa-one) adj3 (antitrypsin or anti-trypsin or antiprotease or anti-protease 
or antiproteinase or anti-proteinase)).ti,ab,kw. 

19 ((alpha-1 or alfa-1 or alpha1 or alfa1 or alpha-one or alfa-one) adj4 (protease or proteinase or trypsin) adj4 (inhibitor* or 
inhibit or inhibits)).ti,ab,kw. 

20 (alpha-1-PI or alfa-1-PI or alpha1-PI or alfa1-PI or alpha-one-PI or alfa-one-PI).ti,ab,kw. 

21 (prolastin* or aralast* or alfalastin* or pulmolast* or zemaira* or glassia* or trypsone* or respreeza* or respitin* or respikam* 
or infinia* or serpina1 or serpin A1 or A1PI or A1 PI or A1AT).ti,ab,kw. 

22 (antitrypsin adj2 (Pittsburgh or Portland)).ti,ab,kw. 

23 or/17-22 

24 alpha 1 antitrypsin deficiency/ 

25 (((alpha-1 or alfa-1 or alpha1 or alfa1 or alpha-one or alfa-one) adj3 (antitrypsin or anti-trypsin or protease inhibitor* or 
proteinase inhibitor* or trypsin inhibitor*)) and deficien*).ti,ab,kw. 

26 (mckusick 10740 or A1AD or AATD or A1ATD or ((A1AT or A1AP or A1A or AAT) adj3 deficiency)).ti,ab,kw. 

27 ((inherit* or genetic or hereditary or alpha) and emphysema).ti,ab,kw. 

28 ((lung or pulmonary) adj3 deficien*).ti,ab,kw. 

29 or/24-28 

30 23 and 29 

31 30 use oemezd 

32 16 or 31 

33 meta-analysis.pt. 

34 meta-analysis/ or systematic review/ or meta-analysis as topic/ or "meta analysis (topic)"/ or "systematic review (topic)"/ or 
exp technology assessment, biomedical/ or network meta-analysis/ 

35 ((systematic* adj3 (review* or overview*)) or (methodologic* adj3 (review* or overview*))).ti,ab,kf,kw. 
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MULTI-DATABASE STRATEGY 

36 ((quantitative adj3 (review* or overview* or synthes*)) or (research adj3 (integrati* or overview*))).ti,ab,kf,kw. 

37 ((integrative adj3 (review* or overview*)) or (collaborative adj3 (review* or overview*)) or (pool* adj3 analy*)).ti,ab,kf,kw. 

38 (data synthes* or data extraction* or data abstraction*).ti,ab,kf,kw. 

39 (handsearch* or hand search*).ti,ab,kf,kw. 

40 (mantel haenszel or peto or der simonian or dersimonian or fixed effect* or latin square*).ti,ab,kf,kw. 

41 (met analy* or metanaly* or technology assessment* or HTA or HTAs or technology overview* or technology 
appraisal*).ti,ab,kf,kw. 

42 (meta regression* or metaregression*).ti,ab,kf,kw. 

43 (meta-analy* or metaanaly* or systematic review* or biomedical technology assessment* or bio-medical technology 
assessment*).mp,hw. 

44 (medline or cochrane or pubmed or medlars or embase or cinahl).ti,ab,hw. 

45 (cochrane or (health adj2 technology assessment) or evidence report).jw. 

46 (comparative adj3 (efficacy or effectiveness)).ti,ab,kf,kw. 

47 (outcomes research or relative effectiveness).ti,ab,kf,kw. 

48 ((indirect or indirect treatment or mixed-treatment or bayesian) adj3 comparison*).ti,ab,kf,kw. 

49 (meta-analysis or systematic review).md. 

50 (multi* adj3 treatment adj3 comparison*).ti,ab,kf,kw. 

51 (mixed adj3 treatment adj3 (meta-analy* or metaanaly*)).ti,ab,kf,kw. 

52 umbrella review*.ti,ab,kf,kw. 

53 (multi* adj2 paramet* adj2 evidence adj2 synthesis).ti,ab,kw,kf. 

54 (multiparamet* adj2 evidence adj2 synthesis).ti,ab,kw,kf. 

55 (multi-paramet* adj2 evidence adj2 synthesis).ti,ab,kw,kf. 

56 or/33-55 

57 32 and 56 

58 Economics/ 

59 exp "Costs and Cost Analysis"/ 

60 Economics, Nursing/ 

61 Economics, Medical/ 

62 Economics, Pharmaceutical/ 

63 exp Economics, Hospital/ 

64 Economics, Dental/ 

65 exp "Fees and Charges"/ 

66 exp Budgets/ 

67 budget*.ti,ab,kf. 

68 (economic* or cost or costs or costly or costing or price or prices or pricing or pharmacoeconomic* or pharmaco-economic* 
or expenditure or expenditures or expense or expenses or financial or finance or finances or financed).ti,kf. 

69 (economic* or cost or costs or costly or costing or price or prices or pricing or pharmacoeconomic* or pharmaco-economic* 
or expenditure or expenditures or expense or expenses or financial or finance or finances or financed).ab. /freq=2 

70 (cost* adj2 (effective* or utilit* or benefit* or minimi* or analy* or outcome or outcomes)).ab,kf. 

71 (value adj2 (money or monetary)).ti,ab,kf. 

72 exp models, economic/ 

73 economic model*.ab,kf. 

74 markov chains/ 
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MULTI-DATABASE STRATEGY 

75 markov.ti,ab,kf. 

76 monte carlo method/ 

77 monte carlo.ti,ab,kf. 

78 exp Decision Theory/ 

79 (decision* adj2 (tree* or analy* or model*)).ti,ab,kf. 

80 or/58-79 

81 "Value of Life"/ 

82 Quality of Life/ 

83 quality of life.ti,kf. 

84 ((instrument or instruments) adj3 quality of life).ab. 

85 Quality-Adjusted Life Years/ 

86 quality adjusted life.ti,ab,kf. 

87 (qaly* or qald* or qale* or qtime* or life year or life years).ti,ab,kf. 

88 disability adjusted life.ti,ab,kf. 

89 daly*.ti,ab,kf. 

90 (sf36 or sf 36 or short form 36 or shortform 36 or short form36 or shortform36 or sf thirtysix or sfthirtysix or sfthirty six or sf 
thirty six or shortform thirtysix or shortform thirty six or short form thirtysix or short form thirty six).ti,ab,kf. 

91 (sf6 or sf 6 or short form 6 or shortform 6 or sf six or sfsix or shortform six or short form six or shortform6 or short 
form6).ti,ab,kf. 

92 (sf8 or sf 8 or sf eight or sfeight or shortform 8 or shortform 8 or shortform8 or short form8 or shortform eight or short form 
eight).ti,ab,kf. 

93 (sf12 or sf 12 or short form 12 or shortform 12 or short form12 or shortform12 or sf twelve or sftwelve or shortform twelve or 
short form twelve).ti,ab,kf. 

94 (sf16 or sf 16 or short form 16 or shortform 16 or short form16 or shortform16 or sf sixteen or sfsixteen or shortform sixteen 
or short form sixteen).ti,ab,kf. 

95 (sf20 or sf 20 or short form 20 or shortform 20 or short form20 or shortform20 or sf twenty or sftwenty or shortform twenty or 
short form twenty).ti,ab,kf. 

96 (hql or hqol or h qol or hrqol or hr qol).ti,ab,kf. 

97 (hye or hyes).ti,ab,kf. 

98 (health* adj2 year* adj2 equivalent*).ti,ab,kf. 

99 (pqol or qls).ti,ab,kf. 

100 (quality of wellbeing or quality of well being or index of wellbeing or index of well being or qwb).ti,ab,kf. 

101 nottingham health profile*.ti,ab,kf. 

102 sickness impact profile.ti,ab,kf. 

103 exp health status indicators/ 

104 (health adj3 (utilit* or status)).ti,ab,kf. 

105 (utilit* adj3 (valu* or measur* or health or life or estimat* or elicit* or disease or score* or weight)).ti,ab,kf. 

106 (preference* adj3 (valu* or measur* or health or life or estimat* or elicit* or disease or score* or instrument or 
instruments)).ti,ab,kf. 

107 disutilit*.ti,ab,kf. 

108 rosser.ti,ab,kf. 

109 willingness to pay.ti,ab,kf. 

110 standard gamble*.ti,ab,kf. 

111 (time trade off or time tradeoff).ti,ab,kf. 
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MULTI-DATABASE STRATEGY 

112 tto.ti,ab,kf. 

113 (hui or hui1 or hui2 or hui3).ti,ab,kf. 

114 (eq or euroqol or euro qol or eq5d or eq 5d or euroqual or euro qual).ti,ab,kf. 

115 duke health profile.ti,ab,kf. 

116 functional status questionnaire.ti,ab,kf. 

117 dartmouth coop functional health assessment*.ti,ab,kf. 

118 or/81-117 

119 80 or 118 

120 16 and 119 

121 Economics/ 

122 Cost/ 

123 exp Health Economics/ 

124 Budget/ 

125 budget*.ti,ab,kw. 

126 (economic* or cost or costs or costly or costing or price or prices or pricing or pharmacoeconomic* or pharmaco-economic* 
or expenditure or expenditures or expense or expenses or financial or finance or finances or financed).ti,kw. 

127 (economic* or cost or costs or costly or costing or price or prices or pricing or pharmacoeconomic* or pharmaco-economic* 
or expenditure or expenditures or expense or expenses or financial or finance or finances or financed).ab. /freq=2 

128 (cost* adj2 (effective* or utilit* or benefit* or minimi* or analy* or outcome or outcomes)).ab,kw. 

129 (value adj2 (money or monetary)).ti,ab,kw. 

130 Statistical Model/ 

131 economic model*.ab,kw. 

132 Probability/ 

133 markov.ti,ab,kw. 

134 monte carlo method/ 

135 monte carlo.ti,ab,kw. 

136 Decision Theory/ 

137 Decision Tree/ 

138 (decision* adj2 (tree* or analy* or model*)).ti,ab,kw. 

139 or/121-138 

140 socioeconomics/ 

141 exp Quality of Life/ 

142 quality of life.ti,kw. 

143 ((instrument or instruments) adj3 quality of life).ab. 

144 Quality-Adjusted Life Year/ 

145 quality adjusted life.ti,ab,kw. 

146 (qaly* or qald* or qale* or qtime* or life year or life years).ti,ab,kw. 

147 disability adjusted life.ti,ab,kw. 

148 daly*.ti,ab,kw. 

149 (sf36 or sf 36 or short form 36 or shortform 36 or short form36 or shortform36 or sf thirtysix or sfthirtysix or sfthirty six or sf 
thirty six or shortform thirtysix or shortform thirty six or short form thirtysix or short form thirty six).ti,ab,kw. 

150 (sf6 or sf 6 or short form 6 or shortform 6 or sf six or sfsix or shortform six or short form six or shortform6 or short 
form6).ti,ab,kw. 
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MULTI-DATABASE STRATEGY 

151 (sf8 or sf 8 or sf eight or sfeight or shortform 8 or shortform 8 or shortform8 or short form8 or shortform eight or short form 
eight).ti,ab,kw. 

152 (sf12 or sf 12 or short form 12 or shortform 12 or short form12 or shortform12 or sf twelve or sftwelve or shortform twelve or 
short form twelve).ti,ab,kw. 

153 (sf16 or sf 16 or short form 16 or shortform 16 or short form16 or shortform16 or sf sixteen or sfsixteen or shortform sixteen 
or short form sixteen).ti,ab,kw. 

154 (sf20 or sf 20 or short form 20 or shortform 20 or short form20 or shortform20 or sf twenty or sftwenty or shortform twenty or 
short form twenty).ti,ab,kw. 

155 (hql or hqol or h qol or hrqol or hr qol).ti,ab,kw. 

156 (hye or hyes).ti,ab,kw. 

157 (health* adj2 year* adj2 equivalent*).ti,ab,kw. 

158 (pqol or qls).ti,ab,kw. 

159 (quality of wellbeing or quality of well being or index of wellbeing or index of well being or qwb).ti,ab,kw. 

160 nottingham health profile*.ti,ab,kw. 

161 nottingham health profile/ 

162 sickness impact profile.ti,ab,kw. 

163 sickness impact profile/ 

164 health status indicator/ 

165 (health adj3 (utilit* or status)).ti,ab,kw. 

166 (utilit* adj3 (valu* or measur* or health or life or estimat* or elicit* or disease or score* or weight)).ti,ab,kw. 

167 (preference* adj3 (valu* or measur* or health or life or estimat* or elicit* or disease or score* or instrument or 
instruments)).ti,ab,kw. 

168 disutilit*.ti,ab,kw. 

169 rosser.ti,ab,kw. 

170 willingness to pay.ti,ab,kw. 

171 standard gamble*.ti,ab,kw. 

172 (time trade off or time tradeoff).ti,ab,kw. 

173 tto.ti,ab,kw. 

174 (hui or hui1 or hui2 or hui3).ti,ab,kw. 

175 (eq or euroqol or euro qol or eq5d or eq 5d or euroqual or euro qual).ti,ab,kw. 

176 duke health profile.ti,ab,kw. 

177 functional status questionnaire.ti,ab,kw. 

178 dartmouth coop functional health assessment*.ti,ab,kw. 

179 or/140-178 

180 139 or 179 

181 31 and 180 

182 57 or 120 or 181 

183 limit 182 to english language 

184 remove duplicates from 183 
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OTHER DATABASES 

Cochrane Database of 
Systematic Reviews 

Same MeSH, keywords, and limits used as per MEDLINE search. Syntax adjusted for Wiley 
platform. 

University of York Centre for 
Reviews and Dissemination 
(DARE, HTA, and NHS EED)  

Same keywords, and limits used as per MEDLINE search, with appropriate syntax used. 

Grey Literature  

Dates for Search: November 2018 

Keywords: Prolastin C (alpha-1 antitrypsin); AAT deficiency 

Limits: Language: English 

 

Relevant websites from the following sections of the CADTH grey literature checklist Grey 

Matters: A Practical Tool for Searching Health-Related Grey Literature 

(https://www.cadth.ca/grey-matters) were searched: 

 Health Technology Assessment Agencies 

 Health Economics 

 Drug Class Reviews 

 Databases (free) 

 Internet Search 

 

https://www.cadth.ca/grey-matters

