4340w11
Selected issues in HTA
Underused Technologies
· HTA can result in the reduction or elimination of technologies that are unsafe, ineffective, or costly.
· Less attention is given to technologies that are underused. 
· Especially disconcerting when their use could save lives, decrease healthcare costs and/or have a positive effect on the economy.
· Example: 
· nicotine replacement therapy and counseling to reduce smoking
· Lower vaccination rates in poorer communities
Some Underused Technologies
[image: ]
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Why technologies are underused
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Managing Bias and Conflict of Interest
· Bias and conflict of interest are conditions, not behaviours, i.e., individual does not have to act on bias
· Can balance biases on an expert panel or disqualify individuals because of bias
· Can be at three levels:
· Sponsors;
· Investigators; 
· Health technology assessors.
Sponsors
· Health technology (HT) and other primary research organizations influence and control the research that is conducted
· Financial conflicts of interest are common
· HT companies sponsor trials that focus on their products and not on head-to-head comparisons
· Studies are designed to increase the likelihood of positive results
· Studies with negative results are not published or disclosed
Investigators
· Could result from salary support, consulting agreements, shares in the company or its affiliate
· Common in clinical trials of pharmaceuticals
· More likely to report positive results, biased designs, suppression of negative results
· Report in major journals
Heath Technology Assessors
· Should consider potential conflicts of interest in studies
· Consider sponsorship, investigators
· Drop or give less weight where bias or conflicts of interest are suspected
· Conflicts can be personal or non-personal, financial, status positions
· Create guidelines to protect against bias/conflicts
· See INAHTA Checklist for HTA reports



Fixed-Price Basket 
 The $10,000 Basket
· Say you had $10,000 to pay for healthcare in a small community
· Do you think that you should allocate $10,000 for heart surgery for one person or allocate $1,000 to vaccinations, $7,000 for primary care and antibiotics, and $2,000 on emergency needs?
Comparisons
Cost Evaluations
Intervention 1				Intervention 2
Cost1					Cost2
Item1			vs		Item2
(Cost1 – Cost2) / (Item1 - Item2)

Example 1: QALY
Intervention1				Intervention 2
Cost $30,000				Cost $35,000
QALY 28		vs		QALY 27
· Intervention 2 is dominated by intervention 1, so there is nothing to calculate
				
Example 2: QALY
Intervention 1				Intervention 2
Cost $30,000				Cost $24,000
QALY 28		vs		QALY 25
(Cost1 – Cost2) / (Item1 - Item2)
($30,000 - $24,000) / (28.0 QALYs – 25.0 QALYs)
$6,000 / 3 QALYs
$2,000 / QALY

Combinations
	
	Intervention 1
	Intervention 2

	Cost
	More
	Less

	Item
	More
	Less

	Cost
	More
	Less

	Item
	Less
	More

	Cost
	Less
	More

	Item
	More
	Less

	Cost
	Less
	More

	Item
	Less
	More



	
	Cost
	Hospitalization days

	Drug A
	$12,000
	5

	Drug B
	$4,000
	10

	Hospital/day
	$1,000
	


· Really only 2 distinct combinations and ones in black are dominated














Comparing Drugs

Assume that they have similar characteristics.
1. Which is more cost-effective?
2. What is the incremental cost?
3. Which one should be funded?
	
	Cost
	QALY
	Hospitalization days

	Drug A
	$12,000
	35.0
	5

	Drug B
	$4,000
	34.5
	10

	Hospital/day
	$1,000
	
	



1. What is the incremental cost-effectiveness?
Case Study: Composite Tissue Transplant of Hand or Arm
[image: ]

Background
· Severe trauma can result in injuries to arms and legs and result in the loss of large areas of tissue. This may disrupt healing and result in amputation.
· People experiencing amputations of the hand or arm may benefit from composite tissue transplant, i.e., hand or hand and arm transplant.
· After transplant, patients must take drugs for the rest of their lives in order to prevent rejection.
· Anti-rejection drugs can lead to increased infections, heart failure, kidney damage, and cancer. 
· Composite tissue transplant is being performed in some countries, but not Canada.  
Research Questions
1. What is the effectiveness of the transplant in adults as measured by rates of functional recovery, acute and chronic rejection, post-transplant amputation, complications, and mortality?
2. What is the cost-effectiveness?
3. What is the budget impact to MOHLTC?
Methods
· Conduct a systematic literature review for effectiveness and cost-effectiveness of hand and arm transplant
· Assess quality of literature using GRADE.
· Develop a Markov model to illustrate standard care vs transplant
· Calculate ICERs
· Estimate budget impact


Literature Review 1: Amputation
[image: ]
Outcomes of Interest
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Articles Found
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Complications
[image: ]
[image: ]
Quality of Evidence
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Literature Review 2: Cost Effectiveness of  Amputation

[image: ]
Outcomes of Interest
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Articles Found
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Cost Effectiveness from Literature Review
[image: ]
· A single study showed that a hand transplant in the US was not cost-effective.
· The HTA did not generalize the costs to Canada.
Analytic Model: Standard Care vs Transplant
Goals and Assumptions[image: ]
Goals and Assumptions
1. Estimate the differences in costs and effectiveness between standard care and transplant.
2. Estimate ICER.
· NOTE: did not consider costs where they would likely be similar between the two approaches or where they would be assumed to be minimal.
Clinical Outcomes
[image: ]
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Utilities
[image: ]











Utilities Table
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Transplant Costs
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Costs of Immunosuppression Complications
[image: ]
Cost of Using a Prosthesis
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Analysis
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Primary Evaluation
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Cost Analysis
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QALY Gained
[image: ]






Incremental Cost Per QALY Gained
[image: ]
From Simulation Model
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Budget Impact
[image: ]
Conclusions
· Hand transplant is an expensive treatment with lower QALY than the current standard treatment
· Bilateral hand transplant is unlikely to be cost-effective
· A hand transplant program would cost $2.4 million and treat 8 adults in 2016 
· Further investigation is needed
Utility
Utility from Cheng et al
· Health state from 0 (death) to 1 (perfect health)
· Based on preference of affected parties
· Survey people using a time-trade off of
· X years of perfect health OR
· T years of less than perfect health
· Vary X until the respondent feels that the choices are equivalent
· Calculate utility as X/T
· So, for example, given a 40 year life expectancy, if a respondent indicates that living with a prosthetic for 40 years is equivalent to 20 healthy years, the utility is 20/40 = 0.50 
Decision Tree for Unilateral Transplant
[image: ]

Decision Tree for Bilateral Transplant
[image: ]
Costs
[image: ]
ICUR
· Survey respondents indicated a highest utility of 0.78 and 0.73 for unilateral and bilateral transplantation respectively, and lowest of 0.59 and 0.53
· Used TreeAge Software to create decision trees 
· ICUR = (Costtrans-Costprost )/(QALYtrans-QALYprost)
· Prosthesis preferred for unilateral amputation vs transplant -> cheaper, so nothing to calculate
· ICUR of bilateral amputation and transplant was $318,961/QALY >> WTP









Sensitivity Table
[image: ]
QALY Calculation
[image: ]
· Perfect health for the 40 years of life remaining would yield a QALY of 40 x 1 = 40.
· The utility with major complications was calculated as X/T = 20/40 = 50%.
· So, the QALY becomes 20 at 95% confidence level. 
Sensitivity Analysis Varying Rate of Complications for Bilateral Transplant

[bookmark: _GoBack][image: ]

Increment QALY to get ICUR for Sensitivity Table
	Cost
	Cost
	QALY
	QALY
	Cost

	Trans
	Prost
	Trans
	Prost
	/QALY

	$529,315
	$41,305
	26.73
	25.2
	$318,961

	$529,315
	$41,305
	26
	25.2
	$610,012

	$529,315
	$41,305
	27
	25.2
	$271,117

	$529,315
	$41,305
	28
	25.2
	$174,289

	$529,315
	$41,305
	29
	25.2
	$128,424

	$529,315
	$41,305
	30
	25.2
	$101,669

	$529,315
	$41,305
	31
	25.2
	$84,140

	$529,315
	$41,305
	32
	25.2
	$71,766

	$529,315
	$41,305
	33
	25.2
	$62,565

	$529,315
	$41,305
	34
	25.2
	$55,456

	$529,315
	$41,305
	35
	25.2
	$49,797

	$529,315
	$41,305
	36
	25.2
	$45,186
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Aliterature search was performed on July 23, 2015, using Ovid MEDLINE, Ovid MEDLINE In-
Process and Other Non-Indexed Citations, Ovid Embase, and EBM Reviews, for studies
published from January 1, 2010, to July 23, 2015. (Appendix 1 provides details of the search
strategies.) A 2010 evidence review by the National Institute for Health and Care Excellence
(NICE) captured the lterature from 1998 to 2010° We overlapped our search dates with the
end date of the NICE review. Abstracts were reviewed by a single reviewer and, for those:
studies meeting the eligibility criteria, full-text articles were obtained. Reference lists were also
‘examined for any additional relevant studies not identified through the search-

Inclusion Criteria
« English-language full-text publications
« Published between January 1, 2010, and July 23, 2015
« Patients with an amputation of the arm or hand
« Patients with amputation of one or more limbs
« Limb amputation due to trauma (injury)

Exclusion Criteria

« Amputations of other body parts, other than hand or arm
« Studies that focused on technical aspects of transplant procedure
« Editorials and letters to the editor
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Functional recovery

Acute rejection (defined as a rapid reaction against the transplanted graft, generally
‘occurring within 10 days after the surgery)

Chronic rejection (defined as an immune rejection of the transplanted graft that may
continue over several months)

Amputation

Complications

Mortality
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Based on data available from the Intemnational Registry on Hand and Composite Tissue:
Transplantation, the evidence supports the following conclusions about the effectiveness of
composite tissue transpiant of the hand or arm:

« Patients' ability to function improves significantly after transplant, compared with pre-
transplant function (GRADE quality of evidence: very low)

= Acute rejection is common after a transplant but manageable (GRADE quality of
evidence: very low)

= Chronic rejection can occur years after the procedure, resulting in partial or total
‘amputation of the transplanted imb (GRADE quality of evidence: very low)

« Amputation of the new limb occurs in less than 2 of every 100 transplants, for any
reason (GRADE quality of evidence: very low)

+ Most complications are due to immunosuppression therapy but are managed
(GRADE qualtty of evidence: very low)

+ The mortality data are not generalizable to the Ontario context (GRADE quality of
‘evidence: very low)
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We performed an economic literature search on July 23, 2015, using Ovid MEDLINE, Ovid
Embase, the Cochrane Central Register of Controlled Trials, Cochrane Database of Systematic
Reviews, Database of Abstracs of Reviews of Effects, Centre for Reviews and Dissemination
Health Technology Assessment Database, and National Health Service Economic Evaluation
Database, for English language studies published up to July 23, 2015. No date limits were used.
‘The search was updated on a monthly basis through the AutoAlert function in Ovid up to
October 1, 2015. Reference lists of identified studies were also examined for any additional
relevant studies not found through the systematic search.

Literature Screening

We based our search terms on those used in the clinical evidence review in this report and
‘applied economic filters to the search results. Study eligibilty criteria for the literature search are
listed below. Appendix 1 provides details of the search strategies. A single reviewer reviewed
absracts and, for those studies meeting the eligibility criteria, we obtained full-text articles.

Inclusion Criteria

English-language full-text publications
Studies published up to July 23, 2015
Studies comparing composite tissue transplant of the hand or am versus standard care.
(ie., no transpiant)
« Costuutilty analyses in any country
« Any type of economic studies in Canada (i.e., cost-utiity analyses, cost-effectiveness
analyses, cost-benefit analyses, budget impact analyses, and cost analyses)
Exclusion Criteria

o Abstracts, letters, editorials, and unpublished studies
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Cost
Quality-adjusted life-years (QALYs, a measure that combines the effect of an
intervention on length of lfe and quality of life)

Incremental cost-effectiveness ratio (ICER, a measure that compares the difference in
costs and outcomes of two interventions)
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Utiities are numbers that represent the strength of a person’s preference for a certain heaith
outcome (e.g., can walk, cannot walk) or health state (aiiv, dead). We used the health utities
determined by Chung ef = in their 2010 study of uniateral and bilateral hand transplant in the.
United States (Table 6). The authors conducted a time trade-oif survey with 100 medical
students to determine the utiiies of various hypothetical health states related to Iing with a
hand amputation: minor and major complications following hand transplant, amputation of the
transplant, and use of prosthesis n the no-transpiant group. We assumed that patients with or
‘without prosthesis would have the same utiit, as either option couid reflect an individuar's
highest preference; there is no reason to assume that one approach is beffer than the other.

For our sensitvity analysis, we also used utiities derived from a time trade-off survey of a
‘sample of people from the general pubiic in Canada * The authors measured utity by
treatment—uniateral hand transpiant and standard care (o transpiant)—but not by the specific
health states (such as amputation of the transplant or renal failure due to immunosuppression).
“The uity of transpiant of a single hand and the utiity of standard care were 0.74 and 0.72,
respectively.
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Health State. Uty (95% CI) _ Author, Year
‘Unilateral hand amputation
Uniateral hand transplant
Minor immunosuppression complications 078(075-081) Chungetal, 2010%
Majorimmunosuppression compications. 059055063  Chungetal, 20103
Amputation oftransplant 073(069-076) Chungetal, 2010%
‘Transiton period,the first year postransplant 059 0.55-063)  Estimate.
‘Standard care 1., no transplant)
Using prosthesis: 075©72:079)  Chungetal, 2010%
No prostresis 075072-079)  Estmate.
Bilateral hand amputation
Biateral hand transpiant
Minor immunosuppression compications. 073©69.077)  Chungetal, 2010%
Maior immunosuppression complications 053(045-058)  Chungetal, 2010%
Amputaton oftransplant 052(056.088)  Chungetal, 2010
“Transton period, the first year postransplant 053 (0.49-058)  Estmate
‘Standard care (1., no transplant)
Using prosthesis 063(050-067)  Chungetal, 20102
No prostresis 053050.067) _Estmate
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For the hypothelical subgroup of patients already receiving immunosuppression treatment (e.g.,
‘due to an earlir organ transplant), we assumed that the probabilties for surgical moriaity,
‘amputation of the transpianted fmb, and major complications were 0.01, 0.03 and 0.05,
respectively. Adding these probabiliies and subiracting from 1, we estimated that 91% of
‘patients would live out thei lives with good health outcomes (1., only minor compiications). We.
als0 assumed that patients’ health states would not change over their lfetimes. The remaining
Jifespan for this subaroup of patients was 32 8 years for both the standard care and hand
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transplant groups, except for a 1% surgical mortality associated with the transplants. There
were no additional cost for the immunosuppression treatment and immunosuppression-related
complications. However, we cannot verify these parameters as no published data are avaiiable
on this subgroup of patients. Details of the model nputs for this subgroup are reported in
Appendix 7, Table AS.
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Using our Markov decision analytic model, we compared the cost-effectiveness of unilateral and
bilateral hand transplant and standard care, for both our primary target population and for the
subgroup of patients already receiving immunosuppression freatment. Our main outcome was
the ICER, measured as cost per QALY gained. We analyzed several scenarios to estimate the.
impact of various factors, such as including or excluding physician fees, having patients use a
more expensive prosthesis, and including the cost for a personal support worker. We also
conducted one-way and mult-way sensitvity analyses to assess other important factors that
affect the incremental cost per QALY gained. In addiion, we evaluated patient-level uncertainty
using a first-order Monte Cario simulation (also known as microsimuiation or individual random
walks) All analyses were conducted using TreeAge Pro 2015 (TreeAge Software, Willamstown,
MA) and Excel 2013 (Microsoft, Redmond, WA).
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Cost $38,713 (for 5 patients) Cost: $23,228 (for 3 donors)

[ [

‘Organ retrieval
Cost: $10,452 (including
prostheses for donors)

[m.mmm ’ ‘ Donor screening ’

Pre-transplant assessment
Cost 58,809

Bilateral hand transplant procedure

Cost: $101,187 (during hospitaiization)

Post transplant rehabilitation
Cost: 5214,889 (for first 2 years)

Graftloss,
Yes (about 5%)

No (about 95%)

Life with transplant
Cost: 522,144 per year for
immunosuppression plus extra
cost due to major complications.
of immunosuppression

Life without transplant
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In sum, the bilateral transplant program would cost about $315,768 per
patient in the first year. On average, the total discounted cost over 30
years would be $747,837 per patient (37-year-old amputees, 80% male and
20% female).
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ACE inhibitors for treatment of heart failure:

ACE inhibitors for prevention of renal deterioration in insulin-dependent diabetics
‘Ambulation aids (canes, crutches, walkers)

Antibiotics for gastrointestinal ulcers

Beta blockers for survivors of acute myocardial nfarction
Cholesterol-lowering drugs for patients at risk of coronary artery disease
Childhood vaccinations

Cochlear implants for severe-to-profound deafness

Colorectal cancer screening

Corticosteroid inhalants for treating asthma

Corticosteroid therapy for fetuses at risk of preterm delivery

Depression diagnosis and treatment

Diabetic retinopathy screening

Hemoglobin AL testing every 6 months in diabetic patients

Hepatitis B virus vaccination of infants
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HIV testing and treatment with antiretroviral therapy
Hypertension management

Implantable cardioverter-defibrillators for survivors of cardiac arrest
Incontinence diagnosis and treatment

Influenza immunization

Inhaled corticosteroids in adults with asthma

Intraocular pressure screening for glaucoma

Mammography (especially women age 50+)

Oral rehydration therapy for dehydrated children

Organ transplantation

Pain management

Pap smears

Pneumococeal vaccine for high-risk patients

prenatal care

‘Smoking cessation interventions

‘Thrombolytic therapy for acute myocardial infarction

Thrombolytic therapy for ischemic stroke
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Lack of awareness on the part of patients, physicians, and others
Inadequate or ineffective information dissemination

Limited coverage policies (e.., for preventive services)

Limited access to primary care

Poor socioeconomic status

Fee-for-service payment systems that reward use of high-paying services without regard for
cost-effectiveness

Concerns about short-term cost without regard for cost savings and cost-effectiveness in the
short- and long-terms

Inappropriate or unsubstantiated concerns about improper use (e.g., pain therapy)
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Inconvenience and misperceptions on the part of clinicians, patients, or the public (e.g., false
information suggesting that vaccines increase the risk of other disorders)

Clinical inertia, i.e., unwillingness to change practice habits

Insufficient supply (e.g., organs for transplantation)

Health technology companies’ marketing efforts to emphasize brand name products rather than
less-expensive technologies that are at least as effective and safe

Disproportionate concerns about adverse effects (e.g., warfarin to reduce risk of stroke)
Concerns about adherence to therapies by some patient subgroups

Fear of stigma (e.g., treatment of mental health disorders)

Professional conflicts and “turf battles” on the part of physician speci
industry, and others.

ists, provider institutions,
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Health Quality Ontario

Ontario Health Technology Assessment Series

Composite Tissue Transplant of Hand or Arm: A Health
Technology Assessment

KEY MESSAGES

A severe injury to an arm or hand can result i the loss of a limb. Having a limb amputated can affect how a
person functions and how they feel about themselves. Hand and arm transplants—in which a limb from a
deceased donor is grafted onto a living person—are now possible. The complex procedure, called composite
tissue transplant, involves connecting bone, muscles, nerves, skin and other tissue. Transplant recipients must
take medication to suppress their immune system for the rest of their lives, so that their body does not reject the
new limb. This medication then puts them at risk for serious complications such as infections, heart disease,
kidney damage, and some types of cancer.

Hand and am transplants are now being done in many countries, but nowhere in Canada. Several groups have
proposed starting a hand and arm transplant program in Ontario. In this study, we looked at how safe and
effective hand and arm transplants are for patients. We also looked at how much the transplants cost and
whether they are cost-effective (provide good value for money).

We found that patients who received a hand or arm transplant were able to function better. However, these
transplants are very expensive compared to the usual care that people with amputations receive in Ontario, and
we are not sure whether they always work because the quality of the studies we could find was very low.

FEBRUARY TBA, 2016
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