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Obijective: To assess the cost effectiveness of extracorporeal membrane oxygenation (ECMO) for mature
newborn infants with severe respiratory failure over a four year time span.

Design: Cost effectiveness analysis based on a randomised controlled trial in which infants were
individually allocated to ECMO (infervention) or conventional management (control) and then followed up
to 4 years of age.

Setting: Infants were recruited from 55 approved recruiting hospitals throughout the United Kingdom.
Infants allocated to ECMO were transferred to one of five specialist regional centres. Follow up of surviving
infants was performed in the community.

Subjects: A total of 185 mature (gestational age at birth = 35 weeks, birth weight = 2000 g) newborn
infants with severe respiratory failure (oxygenation index = 40).

Main outcome measures: Incremental cost per additional life year gained; incremental cost per additional
disability-free life year gained.

Results: Over four years, the policy of neonatal ECMO was effective at reducing known death or severe
disability (relative risk = 0.64; 95% confidence interval 0.47 to 0.86; p = 0.004). After adjustment for
censoring and discounting at 6%, the mean additional health service cost of neonatal ECMO was £17 367
(95% confidence interval £12 072 to £22 224) per infant (UK, 2001 prices). Over four years, the
incremental cost of neonatal ECMO was £16 707 (£9828 to £37 924) per life year gained and £24 775
(£13 106 to £69 690) per disability-free life year gained. These results remained robust after variations in

perinat.ox.ac.uk

Accepted 27 May 2003

eonatal extracorporeal membrane oxygenation
N (ECMO) is a complex technique for providing life

support to critically ill newborn infants who develop
acute, but potentially reversible, respiratory failure." The
technique oxygenates blood outside the body, thereby
obviating the need for gas exchange in the lungs and, if
necessary, can also assist cardiovascular circulation.” Early
claims that neonatal ECMO is more effective than less
invasive forms of life support were based on case series and
on studies with historical controls.” These studies suggested
that neonatal ECMO substantially reduces the risk of death,
but were conducted at a time when background neonatal
death rates were falling.” * Three small randomised controlled
trials of neonatal ECMO were conducted during the 1980s
and early 1990s,°” all of which suggested that the technique
reduces the risk of death in mature infants with severe
respiratory failure. However, these trials were subject to a
number of methodological limitations. The adaptive designs
applied by the first two trials® 7 meant that very few infants
were allocated to conventional management, and the third
trial® ” has been reported only as conference abstracts.

As an expensive new technology in limited use outside of
the United States, neonatal ECMO was suitable for evalua-
tion under the United Kingdom (UK) health technology
assessment model in the NHS research initiative.”” As a
consequence, the UK Collaborative ECMO Trial was initiated
in 1993. A prospective economic evaluation was incorporated
into the trial design with the view to establishing the cost
effectiveness of the technique. The clinical and economic
results of the trial observed over a one year follow up period

the values of key variables performed as part of a sensitivity analysis.
Conclusions: The study provides rigorous evidence of the cost effectiveness of ECMO at four years for
mature infants with severe respiratory failure.

were reported in the late 1990s,' ' and the substantive long

term outcomes were reported in 2001." In this paper, we
report the cost effectiveness of neonatal ECMO based on
results from the randomised controlled trial observed over a
four year follow up period.

METHODS

Trial background

A pragmatic randomised controlled trial was conducted to
evaluate the benefits and risks associated with neonatal
ECMO. Mature (gestational age at birth = 35 weeks, birth
weight = 2000 g) newborn infants with severe respiratory
failure (oxygenation index = 40") were randomised in the
trial. The infants were recruited from 55 centres throughout
the United Kingdom between January 1993 and November
1995. Each of these centres was accustomed to providing long
term ventilatory support for newborn infants under the care
of a paediatrician specialising in neonatology, with 24 hour
availability of facilities for invasive blood pressure monitoring
and cranial ultrasound. Infants allocated to the ECMO group
were transferred, by air or road, to one of five specialist
regional centres where they were cannulated, and ECMO
support was started according to a specified protocol. Infants
allocated to the conventional management group continued
to receive intensive conventional care in the recruiting centre,
based on trial guidelines for continued ventilation. The
primary outcomes of the trial were death and long term

Abbreviations: ECMO, extracorporeal membrane oxygenation;
QALYs, quality adjusted life years
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morbidity, which was assessed in a preliminary form at
1 year of age,' and then more fully at 4 years of age.”
Standardised neurodevelopmental assessments were per-
formed in the homes of the surviving infants by a single
paediatrician within two weeks of their fourth birthday.
Outcome status was assessed across six clinical domains
(cognitive ability, neuromotor skills, general health, beha-
viour, vision, and hearing), each of which was defined as
normal, impaired, mildly disabled, moderately disabled, or
severely disabled on the basis of the degree of functional loss.
A child’s overall disability status was defined by the highest
degree of disability in any of the six clinical domains. The
individual measures used to assess outcomes, the definitions
of impairment and functional disability for each clinical
domain, as well as broader information on the clinical
assessment and validation exercises are reported elsewhere."*

Type of evaluation, perspective, and time horizon
An incremental cost effectiveness analysis was performed in
which we calculated the incremental costs and incremental
effectiveness of neonatal ECMO compared with conventional
management, and expressed these as a ratio. The economic
evaluation was conducted from a health service perspective
and therefore only direct costs to NHS hospital and
community providers were included.” The time horizon for
the economic evaluation was the four year duration of the
clinical study.

Resource use data

Data were collected about all major health service resource
inputs during the study period. Resource inputs were divided
into seven categories: those attributable to (a) air and road
transportation, () the initial hospital admission, (c) the
death of the infant, (4) hospital readmissions, (¢) hospital
outpatient care, (f) community health care, and (g) other
healthcare services.

As part of the trial data collection forms, a record was kept
of the mode of transport (road ambulance, fixed wing
aircraft, or helicopter), duration of transportation and
distances travelled by the infant, initially to the referral
centre to receive their allocated care and subsequently back to
an appropriate local hospital before discharge.

The infant’s initial stay in hospital was described by one of
the following five mutually exclusive levels of care known to
carry different costs'®: (a) days receiving neonatal ECMO; (b)
days receiving maximal intensive care (more than 90%
oxygen); (c¢) days on a ventilator (receiving less than 90%
oxygen); (d) days on supplementary oxygen; (e) days in
normal care.

Observational work was undertaken to estimate the
resource inputs associated with an infant death. These
included the resource inputs associated with the postmortem
examination and associated procedures, and those associated
with the transportation of the deceased infant home in an
ambulance.

Data on use of health service resources by each infant after
their initial discharge from hospital were obtained during the
course of four interviews with the parents. Three interviews
were held over the telephone at 4 months, 8 months, and
12 months, and a face to face interview was held at 4 years.
The first three interviews recorded total hospital and
community health service use over the preceding four month
period. The interview conducted at 4 years was divided into
two parts. Firstly, it asked a series of questions about the
child’s use of inpatient and outpatient hospital services since
their first birthday, including the name of the hospital
provider, its location, the duration of contact, and the ward or
clinic attended. Secondly, it asked a series of questions about
the child’s use of community health services over the
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preceding six months, including the professional agency that
provided the service; its location; the frequency of use; the
duration of each service contact; as well as the degree to
which the use of each community service had changed
compared with previous periods. To validate the information
provided at 4 years, the general practitioner of each child was
asked to provide a detailed profile of the child’s attendances
and prescriptions, as well as referrals to hospital and other
community health service providers. In addition, the other
health service providers identified by the parents were
contacted, first by letter and where necessary by telephone,
and asked to provide a detailed profile of the care that they
had provided to the child since its first birthday.

Unit costs

Unit costs for resources used by the trial participants were
obtained from a variety of sources. All unit costs used
followed recent guidelines on costing healthcare services as
part of economic evaluation.” '” An average cost per neonatal
ECMO day was calculated by sending each specialist regional
centre a detailed questionnaire, requesting cost data for the
main resource categories of drugs, disposables, equipment,
staff, and overheads, and then apportioning these to different
categories of patient using “‘top down’ methodology." Each
specialist regional centre was visited to ensure consistency in
the apportionment and reporting of cost data. An average
cost per day for each level of non-ECMO conventional
neonatal care was derived from estimates from a separately
funded study* which had been weighted by a factor of 10%
to take account of the size and case mix of the units
participating in the trial."! Road ambulance costs were
obtained from the London Ambulance Service and incorpo-
rated a fixed fee for the vehicle, a rate for mileage, and an
hourly rate for the total time the ambulance was in use, and
air transport costs were obtained from the records of the
relevant providers. The cost of postmortem examinations
was obtained from local pathologists. Specialty based daily
costs for each type of hospital readmission and average costs
for each type of outpatient visit were based on the UK
Department of Health’s NHS Trust Financial Returns
(TFR2). The unit costs of community health services were
largely derived from national sources,” although some
were calculated from first principles using established
accounting methods.*® The cost of drugs prescribed by general
practitioners was obtained from the British National
Formulary. Unit costs were combined with resource volumes
to obtain a net cost per infant during the trial period. All costs
are expressed in UK pounds sterling and valued at 2001
prices.

Representation of cost effectiveness

The cost effectiveness of neonatal ECMO was expressed in
two forms: (a) in terms of incremental cost per additional life
year gained; (/) in terms of incremental cost per additional
disability-free life year gained. For the former measure, the
date of death was obtained, where necessary, from health
service providers. For the latter measure, the period of
survival for infants whose overall disability status was not
classified as either impaired or disabled was estimated in
terms of disability-free life years, thereby obviating the need
for subjective valuations for each state of impairment or
disability. The probability that neonatal ECMO is cost
effective at 4 years at different values for the willingness of
the NHS to pay for an additional life year and for an
additional disability-free life year is represented by cost
effectiveness acceptability curves.”* For the purposes of our
analysis, we have indicated these probabilities at an NHS
willingness to pay threshold of £30 000 for each outcome.”
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Data analysis

The statistical approach developed by Lin ef al**> was used to
simulate costs for five infants who were lost to follow up
during the course of the study and whose information could
therefore be described as censored. Costs and health effects
accruing beyond the first year were reduced to present values
using the discount rates currently recommended for the UK
public sector, namely 6% for costs and 1.5% for health
effects.”

All results are reported as means (SD) and as mean
differences in costs and effects with 95% confidence intervals
(CIs) where applicable. We tested for differences between the
trial groups using Student’s ¢ test and considered those
differences significant if two tailed p values were 0.05 or less.
As the data for costs were skewed, we used non-parametric
bootstrap estimation to derive 95% CIs for mean cost
differences between the groups.” Each of these confidence
intervals was calculated using 1000 bias corrected bootstrap
replications. Non-parametric bootstrap methods were also
used to calculate 95% CIs for incremental cost effectiveness
ratios.” All analyses were performed with a microcomputer
running Statistical Package for the Social Sciences software.

Sensitivity analysis

A series of multiway sensitivity analyses was undertaken to
explore the implications of uncertainty on the base case
incremental cost effectiveness ratios.”” Changes in the values
of three key variables were considered as part of the
sensitivity analyses. Firstly, two alternative scenarios of daily
costs for each level of neonatal care were tested in order to
reflect variations in the relative price structures of resource
inputs across hospital settings.” In scenario 1, the daily costs
for each level of neonatal care were assumed to be 20% less
than those generated by our accounting methods, whereas, in
scenario 2, they were assumed to be 20% greater. Secondly,
three alternative scenarios of community service use were
tested in response to a tendency, on the part of participants in
health economic studies, to underreport numbers of com-
munity service contacts.” In scenario 1, community service
use by the children was assumed to be 10% greater than
reported by the parents. In scenario 2, community service use
was assumed to be 20% greater, and in scenario 3,
community service use was assumed to be 30% greater.
Finally, to reflect differing views in the health economics
literature on the appropriate discount rates for costs and
health effects,” ***' the discount rate that was applied to
costs was varied to 0%, 3%, and 10%, and the discount rate
that was applied to health effects was varied to 0%, 3%, and
6%.

RESULTS

Resource use and clinical effectiveness data were collected for
185 infants who were randomly allocated to either the ECMO
group (n = 93) or the conventional management group
(n = 92). The clinical results of the trial are outlined in detail
in the main clinical papers.' '* In brief, by 4 years of age,
neonatal ECMO had increased the number of survivors (62 v
38) and the number of survivors who were formally classified
as free of disability (30 v 13) (table 1). However, it also
increased the number of survivors with severe disability (3 v
0). Overall, the policy of neonatal ECMO was effective at
reducing known death or severe disability at 4 years: 34 of 93
(37%) in the ECMO group v 54 of 92 (59%) in the
conventional management group (relative risk = 0.64; 95%
CI 0.47 to 0.86; p = 0.004).

Resource use
Table 2 shows the use of healthcare resources by the trial
groups and the associated unit costs for each resource item.
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Table 1  Short and long term outcomes for infants
randomised in UK Collaborative ECMO Trial
ECMO CM
(n = 93) n =92

Deaths

Before discharge 28 (30) 54 (59)

Between discharge and 1 year 2(2) 0(0)

Between 1 and 4 years 1(1) 0 (0)

Total 31(33) 54 (59)
Loss to follow up

Between discharge and 1 year 1(1) 1(1)

Between 1 and 4 years 1(1) 2(2)

Total 2(2) 3(3)
Final assessment at 4 years of age

Severe disability 3(3) 0(0)

Moderate disability 9 (10) 10 (11)

Mild disability 18 (19) 12 (13)

Impairment only 18 (19) 9(10)

No abnormal signs or disability 12 (13) 4 (4)

Known survivors with no disability ~ 30/60 (50) 13/35 (37)
Values in parentheses are percentages.
ECMO, Extracorporeal membrane oxygenation; CM, conventional
management.

Infants allocated to the ECMO group spent, on average,
significantly more days receiving normal care and overall
hospital care than infants allocated to the conventional
management group (p < 0.05). They also made significantly
more ambulance journeys, outpatient hospital visits, and
health visitor visits (p < 0.05). In contrast, infants allocated
to the conventional management group spent, on average,
significantly more days receiving maximal intensive care
than infants allocated to the ECMO group (p < 0.05). There
were no significant differences in the use of other healthcare
resource items between the trial groups.

Costs

Neonatal ECMO increased the cost of transportation by an
average of £1674 (p < 0.0001) compared with conventional
management (table 3). Similarly, neonatal ECMO increased
the cost of the initial hospital stay by an average of
£15 248 (p < 0.0001), and the cost of outpatient hospital
care by an average of £226 (p = 0.002) compared with
conventional management. The greater number of deaths
in the conventional management group meant that the
costs associated with the death itself were, on average,
£372 higher (p < 0.0001) in the conventional manage-
ment group. Statistical analysis revealed that, at the 5% level,
there were no significant differences in the mean cost of
inpatient hospital readmissions, community care, and other
health services between the two trial groups. The net trial
costs per subject of the two groups were £26 053 in the
ECMO group and £8686 in the conventional management
group, providing a mean cost difference of £17 367
(p < 0.0001).

Incremental cost effectiveness

The incremental cost per additional life year gained was
estimated at £16 707, and the incremental cost per
additional disability-free life year gained was estimated at
£24 775 (table 4). Figure 1 gives cost effectiveness accept-
ability curves for the principal outcome measures. At the
notional willingness to pay threshold of £30 000 for an
additional life year, the probability that neonatal ECMO is
cost effective at 4 years was estimated at 0.94. Similarly, at
the notional willingness to pay threshold of £30 000 for an
additional disability-free life year, the probability that
neonatal ECMO is cost effective at 4 years was estimated at
0.69.
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Table 2 Resource use and unit costs of resource items (UKE sterling, 2001 prices)

Resource use value

community carers
Death =

Resource use variable ECMO (n=93) CM (n=92) Unit cost or range*
Initial hospital stay
Days on ECMO 5.67 (5.49) 0.24 (2.29) 2179.2 per dayt
Days on >90% oxygen 1.48 (3.07) 3.56 (4.40) 237.4-264.6 per dayt
Days on ventilator 6.25(13.72) 3.95 (8.55) 237.4-264.6 per dayt
Days on supplemental oxygen ot~ 15.91 (39.84)  8.87 (37.65) 237.4-264.6 per dayt
any concentration
Days on normal care 10.32 (19.29) 4.23 (7.99) 237.4-264.6 per dayt
Total days in hospital 39.62 (58.43) 20.85 (45.10) -
Number of ambulance journeys 1.90 (1.30) 0.43 (0.65) 199.3-10150.1 per journeyt
After initial hospital stay
Number of days of inpatient 4.02 (12.24) 3.03 (8.18) 353.0 per dayt
hospital readmissions
Number of outpatient hospital visits 4.60 (6.03) 2.35(3.58) 57.0-104.0 per visitt$
Number of visits to general 16.44 (24.59) 10.47 (19.80) 26.0-59.0 per contact hourt
practitioner
Number of health visitor visits 10.51 (11.28) 7.18 (11.34) 30.0-72.0 per contact hourt
Number of visits to other 6.35 (21.25) 17.86 (83.51) 11.6-85.0 per contact hour}§**

- 1304.0 per deatht

Resource use values are given as mean (SD).

tRoberts et al."
$Netten et al."”
§Primary research.

contact hour.

ECMO, Extrocorporec| membrane oxygenation; CM, conventional management.
*Ranges of unit costs are specified where unit costs varied according to type or intensity of care provided.

9Inclusive of £104.0 per paediatric visit, £57.0 per surgical visit, £75.0 per cardiology visit, £57.0 per
dermatology visit, and £61.0 per accident and emergency visit.

*“Inclusive of £85.0 per community paediatrician contact hour, £11.6 per community nurse contact hour, £38.0-
£49.0 per physiotherapist contact hour, £41.0 per occupational therapist contact hour, £41.0 per speech therapist
contact hour, £36.0 per psychologist contact hour, £28.5 per counsellor contact hour, £85.0 per ophthalmologist
contact hour, £49.0 per optometrist contact hour, £39.0 per orthoptist contact hour, and £37.0 per audiologist

Sensitivity analysis

Table 4 shows the results of the sensitivity analysis. A 20%
reduction and increase in the daily cost for inpatient care had
the effect of respectively reducing and increasing the
incremental cost per additional life year gained by £2994
and the incremental cost per additional disability-free life
year gained by £4440. The assumption that community
service use was 10% greater than reported by the parents had
the effect of increasing the incremental cost per life year
gained by £25 and the incremental cost per disability-free life
year gained by £37. The respective increases in the
incremental cost effectiveness ratios were £50 and £75 when
community service use was 20% greater than reported by the
parents, and £75 and £112 when community service use was
30% greater than reported by the parents. Finally, variations
in the rate at which costs were discounted had a minimal
effect, whereas applying a 6% discount rate to health effects
increased the incremental cost per additional life year gained
by £1751 and the incremental cost per disability-free life year
gained by £2793.

DISCUSSION

The strengths of the trial on which this economic evaluation
was based are that it was randomised and controlled,
pragmatic in design, and provided a vehicle for collecting a
comprehensive set of data on resource use and clinical
effectiveness. These provide a reliable basis for estimating the
economic efficiency of neonatal ECMO for mature infants
with severe respiratory failure. The study cost accounting was
comprehensive and included all major health service cost
items.

The economic evaluation showed that a policy of neonatal
ECMO significantly increases neonatal costs and, if adopted,
will increase overall health service costs during the first
4 years of life. Because the trial also showed that this
technology is more clinically effective, decision making
bodies may be aided in their decisions about the technology
by the economic information generated by this study.
Decision making bodies that are considering adopting or
increasing the diffusion of the technology may be informed
by the incremental cost effectiveness ratios for the principal

Table 3 Mean costs and mean cost differences by cost category (UKE sterling, 2001 prices)
ECMO [n = 93) M n = 92)

Cost category Mean SD Mean SD Mean difference  p Value Bootstrap mean difference (95% Cl)
Death 393 601 765 646 =372 <0.0001 —377 (—543 to —203)
Transport 1942 2787 268 703 1674 <0.0001 1664 (1126 to 2253)
Initial hospital stay 20806 19559 5558 11892 15248 <0.0001 15164 (10499 to 19785)
Readmissions 1157 3244 829 2317 328 0.430 345 (—472 to 1230)
Outpatient care 462 589 236 355 226 0.002 226 (95 to 366)
Community care 1270 1471 1019 2243 251 0.369 256 (—352 to 730)
Other health service costs 23 134 11 53 12 0.420 12 (—12 to 46)

Total NHS costs 26053 21058 8686 15489 17367 <0.0001 17321 (12072 to 22224)
p Values were calculated using Student's t test. Non-parametric bootstrap estimation was performed using 1000 replications, bias corrected.
ECMO, Extracorporeal membrane oxygenation; CM, conventional management.
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Figure 1 Cost effectiveness acceptability curves. Probability that

neonatal extracorporeal membrane oxygenation (ECMO) is cost
effective affer four years plotted as a function of NHS willingness to pay
per unit of outcome.

outcomes. Furthermore, jurisdictions where the technology is
already established may be able to incorporate our estimates
of the resource consequences of neonatal ECMO support into
their service planning.

The incremental cost per additional life year gained was
estimated at £16 707, and the incremental cost per additional
disability-free life year gained was estimated at £24 775, both
of which remained robust after variations in the values of key
variables performed as part of sensitivity analyses. Moreover,
to make comparisons with other healthcare technologies,’
our estimates of cost effectiveness have been mapped against
alternative willingness to pay thresholds for each unit of
outcome. As a result, we have attempted to handle both
levels of uncertainty surrounding the baseline cost effective-
ness ratios, uncertainty surrounding our estimated vari-
able values, and uncertainty surrounding the ceiling cost
effectiveness ratio that a decision maker would consider
acceptable.”

The study does have caveats, which should be borne in
mind. Firstly, the difference in costs and outcomes between
the two trial arms could be overestimates if they reflect
greater experience and service infrastructure within the
ECMO specialist centres, rather than an effect of ECMO
itself. To guard against this potential bias, hospitals providing
conventional management in the trial had to meet criteria
indicating substantial experience and service infrastructure
in providing neonatal ventilatory care.' Secondly, by adopting
a health service perspective, the study has excluded the costs
borne by other sectors of the economy, the costs borne by
parents or informal carers, and the costs of lost production.
Measurement and valuation of these wider societal costs may
increase the incremental cost of achieving each unit of
outcome, because the increased chances of survival resulting
from neonatal ECMO will necessitate broader resource use.
Thirdly, the effectiveness of neonatal EMO has not been
measured in terms of quality adjusted life years (QALYs)
gained, a single metric that incorporates societal preferences
for each possible health outcome,” and which is therefore
more useful for comparative purposes.”* The health related
quality of life of the trial survivors is currently being assessed
as part of a follow up study at 7 years, and it is expected that
this will provide a basis for estimating an incremental cost
utility ratio for neonatal ECMO. Fourthly, the four year time
frame for this analysis is likely to have underestimated the
long term cost effectiveness of neonatal ECMO, as the
survival advantage from the 24 additional survivors related to
neonatal ECMO up to 4 years will continue to generate
additional life years and QALYs after four years. We are
hesitant to project a lifetime cost effectiveness or cost utility
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Table 4 Incremental cost effectiveness ratios (UKE
sterling, 2001 prices)

Cost and outcome measure Mean  95% CI*
Incremental cost per additional life year 16707 9828 to 37924
gained
Sensitivity analyses for principal outcome
(a) Hospital costs
(1) 20% reduction in daily costs 13713 7792 to 31916
(2) 20% increase in daily costs 19701 11327 to 46923
(b) Community service use
(1) 10% greater than reported 16732 10004 to 41649
(2) 20% greater than reported 16757 10172 to 38593
(3) 30% greater than reported 16782 9849 to 38839
(c) Discount rates applied to years 1-4
(1) Costs discounted at 0% 16716 10240 to 39779
(2) Costs discounted at 3% 16715 9669 to 38386
(3) Costs discounted at 10% 16712 9911 to 39529
(4) Life years discounted at 0% 16101 9406 to 33411
(5) Life years discounted at 3% 17248 10530 to 38602
(6) Life years discounted at 6% 18458 10674 to 40623
Incremental cost per additional 24775 13106 to 69690

disability-free life year gained
Sensitivity analyses for secondary outcome
(a) Hospital costs

(1) 20% reduction in daily costs 20335 10835 to 55870

(2) 20% increase in daily costs 29215 16047 to 84105
(b) Community service use

(1) 10% greater than reported 24812 13722 to 71204

(2) 20% greater than reported 24850 13831 to 70149

(3) 30% greater than reported 24887 13440 to 72299
(c) Discount rates applied to years 1-4

(1) Costs discounted at 0% 24789 13190 to 71989

(2) Costs discounted at 3% 24787 13155 to 74445

(3) Costs discounted at 10% 24783 13700 to 70811

(4) Disability-free life years 23879 12098 to 73504

discounted at 0%

(5) Disability-free life years 25697 13874 to 71822

discounted at 3%

(6) Disability-free life years 27568 15045 to 90608

discounted at 6%

*Non-parameric bootstrap estimation was performed using 1000
replications, bias corrected.

ratio for neonatal ECMO at this stage, because that will
necessarily be based on limited evidence. Rather, it is
expected that a lifetime economic evaluation of neonatal
ECMO will be conducted on completion of the seven year
follow up study. Fifthly, statements on the relative cost
effectiveness of neonatal ECMO are dependent on arbitrary
NHS willingness to pay thresholds for health gains. We have
estimated the probability that neonatal ECMO is cost
effective against a threshold of £30 000 for each outcome,
reflecting the perceived current threshold value per QALY in
the United Kingdom.” However, it is conceivable that
decision makers place a greater value on health gains
experienced by the young than those experienced by other
groups of the population. If this were the case, then the
probability that neonatal ECMO is considered cost effective
would be greater than we have reported.

In conclusion, our study provides rigorous evidence of the
cost effectiveness of neonatal ECMO at 4 years for mature
infants with severe but potentially reversible respiratory
failure. It is incumbent on decision makers to decide whether
the study results are applicable to their own settings and, if
so, the likely economic impacts of their implementation.
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