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Hyperbaric Oxygen Therapy:  Background

2

• Systemic treatment with 
100% oxygen

• > 1 atmosphere
• Single or multiple patient 

chambers
• Acute conditions excluded:

– Decompression illness
– Carbon monoxide intoxication
– Cyanide poisoning
– Gas embolism
– Gas gangrene
– Progressive necrotizing infections
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Hyperbaric Oxygen Therapy :  Background

• CPT 99183
– Physician or other qualified health care 
professional attendance and supervision of 
hyperbaric oxygen therapy, per session

• HCPCS C 1300
– Hyperbaric oxygen under pressure, full body 
chamber, per 30 minute interval

3

Hyperbaric Oxygen Therapy :  Background

• Chambers under 510(k) approval by FDA
• Class II prescriptive medical device

• Hospital based and independent facilities
• Medicare reimburses only in setting of an inpatient 
or outpatient hospital

• Joint Commission recognizes Undersea and 
Hyperbaric Medicine Society accredited facilities:  
Virginia Mason and Southwest
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Hyperbaric Oxygen Therapy:  Washington State

Hyperbaric Oxygen Therapy :  Background
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2008-2011 Paid claims per client 
ICD-9 250 Medicaid 

8

2008-2011 Paid claims per client 
ICD-9 990 Medicaid 
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Medicare National Coverage Determination (20.29)
Covered Diagnoses (excluded from assessment):

• Acute carbon monoxide intoxication
• Decompression illness
• Gas embolism
• Gas gangrene
• Cyanide poisoning
• Actinomycosis, only as an adjunct to conventional therapy when the 

disease process is refractory to antibiotics and surgical treatment
• Progressive necrotizing infections (necrotizing fasciitis)
• Acute peripheral arterial insufficiency
• Acute traumatic peripheral ischemia.  HBO therapy is a valuable 

adjunctive treatment to be used in combination with accepted 
standard therapeutic measures when loss of function, limb, or life is 
threatened.

Covered Diagnoses (included in assessment):

• Preparation and preservation of compromised skin grafts (not for primary 
management of wounds)

• Chronic refractory osteomyelitis, unresponsive to conventional medical 
and surgical management

• Crush injuries and suturing of severed limbs.  As in previous conditions, 
HBO therapy would be an adjunctive treatment when loss of function, 
limb, or life is threatened

10

Medicare National Coverage Determination (20.29)
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Medicare National Coverage Determination (20.29)

Covered Diagnoses (included in assessment)

• Osteoradionecrosis as an adjunct to conventional treatment
• Soft tissue radionecrosis as an adjunct to conventional treatment
• Diabetic wounds of the lower extremities in patients who meet the 

following three criteria:
– Patient has type I or type II diabetes and has a lower extremity wound that is 

due to diabetes
– Patient has a wound classified as Wagner grade III or higher; and
– Patient has failed an adequate course of standard wound therapy

11

12

Current State Policy

Labor and Industries  
• Prior authorization for chronic wounds

Department of Corrections
• Prior authorization for all diagnoses

Medicaid
• Prior authorization for all diagnoses

Regence
• Acute traumatic ischemia

• Treatment review thresholds for reperfusion injury, crush injury, compartment 
syndrome

• Chronic refractory osteomyelitis
• Treatment review threshold 40 treatments

• Pre and post‐treatment for patients undergoing dental surgery of an irradiated jaw
• Profound anemia with exceptional blood loss:  only when blood transfusion is impossible or 

must be delayed
• Soft tissue radiation necrosis
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Current State Policy

Regence
• Non‐healing diabetic wounds of the lower extremities as an adjunct to ongoing 

conventional wound care in patients who meet all of the following 3 criteria:
• Patient has type I or type II diabetes and has a lower extremity wound that 

is due to diabetes
• Wound classified as Wagner grade 3 or higher
• Patient has no measurable signs of healing after 30 days of an adequate 

course of standard wound therapy including all of the following:
• Assessment of vascular status and correction of any vascular problems in the affected limb if possible
• Optimal glycemic control
• Optimal nutritional status
• Topical wound treatment with maintenance of a clean, moist bed of granulation tissue
• Debridement to remove devitalized tissue, any technique
• Pressure reduction or offloading
• Treatment to resolve infection

13

14

AMDG Workgroup Perspective

Primary Criteria Ranking

Safety = Medium

Efficacy = High

Cost = High
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Safety = Medium concern

• What harms are associated with HBOT?
• Reported adverse events of otic and pulmonary barotrauma, 

oxygen toxicity, visual changes, seizures 

Hyperbaric Oxygen Therapy 
Agency Key Questions

16

Effectiveness = High concern

• Is HBOT effective in improving patient‐centered outcomes for 
individuals with Diabetic non‐healing wounds, other non‐healing 
wounds, late radiation tissue injury, refractory osteomyelitis, brain 
injury, cerebral  palsy, headache/migraine, multiple sclerosis, 
sensorineural hearing loss?

• What is the optimal frequency, dose and duration of HBOT 
treatment?

• What is the differential effectiveness and safety of HBOT according 
to factors such as age, sex, race or ethnicity, disability, 
comorbidities, wound or injury duration and severity and 
treatment setting?

Hyperbaric Oxygen Therapy 
Agency Key Questions
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17

Cost = High concern

• What are the cost implications of HBOT, including the cost‐
effectiveness, compared to alternative treatments?

Hyperbaric Oxygen Therapy 
Agency Key Questions

18
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State Agency Utilization

20

L&I Population: 24 (Age 18-34), 16 (35-49), 12 (50-64), 66% Male
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State Agency Utilization

Per Patient Average Charges
PEB Primary 

(no 
Medicare)

PEB 
Medicare

Medicaid L&I

Facility versus Professional charges
Professional Services $9382 $6649 $1,134 $3393

Facility $18,328 $40,125 $7,156 $6134

Average Allowed Amount 
Patient 

$27,710 $46,774 $8290 $9526

HBOT Treatment Course Allowed Amounts

22
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24

PEB HBOT Treatment Course Variation by Diagnosis
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25

Medicaid HBOT Treatment Course Variation by Diagnosis

Hyperbaric Oxygen Therapy: Risks vs. Benefits

26

Risks
• Lack of regulatory oversight of free standing facilities
• Assessment challenged by lack of definition of clinically 

meaningful outcomes and variations in practice patterns  
• No clear endpoints for treatment
• Cost effectiveness is unknown

• Reimbursement based on utilization rather than episodes of 
care

Benefits
• Promotion of wound healing
• Reduced risks of major amputations
• Potential for limb and/or functional salvage
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• Most frequently utilized indications for HBOT are 
supported by a moderate quality of evidence 
• Diabetic foot ulcers
• Late effects of radiation injury
• Osteoradionecrosis

• Quality of evidence low:
• HBOT use for refractory osteomyelitis may be 

impacted by wide array of available treatment options
• Overlap of indications

• Complex diabetic and radiation injury associated 
wounds may be treated with skin grafts or flaps

• Paucity of evidence supporting the duration, frequency 
and dose of HBOT for specific diagnoses

Agency Considerations

28

• Cover with conditions:
– Inpatient or outpatient hospital setting
– For treatment of:

• Diabetic foot ulcers
– Patient has type I or type II diabetes and has a lower extremity wound that is due 

to diabetes
– Patient has a wound classified as Wagner grade III or higher; and
– Patient has failed an adequate course of standard wound therapy

– As an adjuvant treatment for:
• Refractory osteomyelitis
• Late radiation induced tissue and bone damage
• Prevention of osteoradionecrosis following tooth extraction

– For the prevention of loss of function or for limb salvage:
• Compromised flaps and grafts

Hyperbaric Oxygen Therapy:  AMDG Recommendations
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• Not covered:
• Thermal burns
• Venous, arterial and pressure ulcers
• Migraine or cluster headaches
• Multiple sclerosis
• Acute and chronic sensorineural hearing loss
• Cerebral palsy
• Traumatic and chronic brain injuries

29

Hyperbaric Oxygen Therapy:  AMDG Recommendations

Questions?

More Information:    
http://www.hta.hca.wa.gov/hbot.html

30
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Presentation Overview
• Introduction
• Methodology
• Key Question 1

– Summary of Findings
• Key Questions 1a, 2, 3, and 4

– Summary of Findings
• Practice Guidelines and Selected Payer 

Policies 
• Gaps in the Evidence

4 Copyright © 2013 Winifred S. Hayes, Inc.

Key Questions
1. Is HBOT effective in improving patient-centered outcomes for 

individuals with the following conditions? 
– Diabetic nonhealing wounds, including foot ulcers
– Other nonhealing wounds, including ulcers, flaps and grafts, thermal 

burns, and surgical wounds
– Refractory osteomyelitis
– Late radiation tissue injury (LRTI)
– Brain injury, including  traumatic brain injury (TBI) and other brain 

injuries but excluding stroke
– Cerebral palsy
– Multiple sclerosis (MS)
– Headache/migraine
– Sensorineural hearing loss

1a. What is the optimal frequency, dose, and duration of HBOT  
treatment?     
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Key Questions (cont.)

2. What harms are associated with HBOT?
3. What is the differential effectiveness and safety 

of HBOT according to factors such as age, 
sex, race or ethnicity, disability, comorbidities, 
wound or injury duration and severity, and 
treatment setting? 

4. What are the cost implications of HBOT, 
including the cost-effectiveness compared with 
alternative treatments?

6 Copyright © 2013 Winifred S. Hayes, Inc.

Methods
• Topic scoping revealed a very large body of 

evidence
• Approach:

– Systematic search for systematic reviews 
(SRs) and health technology assessments 
(HTAs)

– Search for primary data from randomized 
controlled trials (RCTs) published after the 
most current selected systematic review for 
each indication.

– All harms-specific studies published in the 
last 10 years.
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Methods: Main Evidence and 
Information Sources

• SRs, HTAs, primary and harms data:
– MEDLINE, Cochrane, York University CRD, Embase, 

manual search of bibliographies
• Cost studies ‒ in addition to the above:

– The National Health Service Economic Evaluation 
Database  (NHS-CRD)

• Guidelines ‒ in addition to the above:
– National Guideline Clearing House

• Common coverage policies:
– CMS, Aetna, Regence BCBS, GroupHealth 

8 Copyright © 2013 Winifred S. Hayes, Inc.

SR/HTA Evidence Selection

• Title and abstract review followed by a full 
text review using predefined 
inclusion/exclusion criteria

• Inclusion criteria:
– SRs and HTAs investigating the 

effectiveness, safety, or cost associated with 
HBOT for the indications under investigation

– English language
– 2002 to June 2012
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Quality Assessment

• Three main steps:
1. Systematic review appraisal
2. Quality assessment of individual 

studies
3. Evaluation of body of evidence for 

each outcome
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SR/HTA Appraisal

• Assessment of Multiple Systematic Reviews 
(AMSTAR) tool 
– Useful for assessing the quality of meta-

analysis
– Allowed us to judge the reliability of selected 

systematic reviews and identify areas where 
additional information might be needed

12 Copyright © 2013 Winifred S. Hayes, Inc.

Quality Assessment:
Individual Studies

• Good-Fair-Poor-Very Poor
• Study design, execution, and 

analysis (checklist)
• Internal validity (minimization of bias)

• Are the study findings valid?
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Quality Assessment:
Evaluation of the Body of Evidence (Each 

Outcome)

• High-Moderate-Low-Very Low
• Considerations

– Study design and weaknesses (risk of bias)
– Applicability to PICO
– Quantity/Precision of the data
– Consistency of study findings across studies
– Publication bias

• How confident are we that this evidence 
answers the Key Questions?

14 Copyright © 2013 Winifred S. Hayes, Inc.

Quality of the Body of Evidence
High

• Reliable evidence  reflecting the 
true effect

• Unlikely to change with future 
studies

Moderate
• Reasonable confidence that the 

results represent the true 
direction of effect

• The effect estimate might 
change with future studies

Low
• Little confidence due to poor 

quality and/or mixed results 
and/or a paucity of studies

• Future studies are likely to 
change the estimates and 
possibly the direction

Very Low
• No confidence in any result 

found (e.g., paucity of data)
• Data is such that we cannot 

make a statement on the 
findings
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KQ1. Is HBOT effective in improving 
patient-centered outcomes for individuals 

with the following conditions?
– Diabetic nonhealing wounds, including foot ulcers
– Other nonhealing wounds, including ulcers, flaps and 

grafts, thermal burns, and surgical wounds
– Refractory osteomyelitis
– LRTI
– Brain injury, including TBI and other brain injuries but 

excluding stroke
– Cerebral palsy
– MS
– Headache/migraine
– Sensorineural hearing loss

16 Copyright © 2013 Winifred S. Hayes, Inc.

Key Question 1
• 16 SRs (133 primary data studies) 
• Additional 5 primary data studies (published 

subsequent to the selected reviews) 
• 7225 total participants
• 61 RCTs
• 4 nonrandomized controlled trials
• 8 pre-post studies (7 uncontrolled, 1 with historical 

controls)
• 64 other observational studies, including 

prospective and retrospective cohorts as well as 
case series
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Evidence-Based Conclusions
Indications for Which There Is 

Moderate-Quality Evidence of the 
Effectiveness of HBOT 

–Diabetic foot ulcers: Wound 
healing and limb salvage 

–LRTI: Head and neck, anus, and 
rectum

–ORN: Following tooth extraction 
in a previously irradiated area

–TBI: Reduces risk of dying but 
does not improve functional 
outcomes 

Indications for Which There Is 
Low-Quality Evidence of the 

Effectiveness of HBOT

– Nondiabetic ulcers, flaps and 
grafts, crush injuries, and 
surgical reconstruction 
(without grafts or flaps): Small 
quantity of evidence

– Refractory osteomyelitis: 
Low-quality evidence

– Acute migraine relief: Small 
sample size

– Sensorineural hearing loss 
(acute phase): Mixed evidence

18 Copyright © 2013 Winifred S. Hayes, Inc.

Evidence-Based Conclusions (cont.)

Indications for Which There Is 
Moderate-Quality Evidence of 

No Effectiveness of HBOT

– MS (no meaningful benefit; 
no RCTs found on this topic 
post 1990)

– Chronic sensorineural 
hearing loss

Indications for Which There Is 
Insufficient Evidence to Assess 

Effectiveness

– Thermal burns
– Cerebral palsy
– Brain injuries other than TBI
– Cluster headaches

Primarily due to mixed results or 
an overall paucity of studies.
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Indications for Which There Is Moderate-Quality
Evidence of the Effectiveness of HBOT 

– Diabetic nonhealing wounds, including foot ulcers
– Other nonhealing wounds, including ulcers, flaps and 

grafts, thermal burns, and surgical wounds
– Refractory osteomyelitis
– LRTI
– Brain injury, including TBI and other non-TBI brain 

injuries but excluding stroke
– Cerebral palsy
– MS
– Headache/migraine
– Sensorineural hearing loss

20 Copyright © 2013 Winifred S. Hayes, Inc.

KQ1. Diabetic Nonhealing Wounds

Outcome Summary of Key Findings Direction QOE

Incidence 
of  
complete 
healing

12 studies; 
1 good, 4 
fair, 5 poor, 
2 very poor 
(n=582)

SR (4 RCTS; 1 very poor not included in pool)
3 pooled RCTs (n=140; 1 good, 1 fair, 1 poor)
6 wks: RR=5.2 (CI, 1.3-22) NNT=8; absolute 
risk difference 12.2% 
12 mos: RR=9.53 (NS) (I2=85%) 
12 mos individual study results: 
HBOT 52%, Controls 29%  (P=0.03) (good 
RCT); HBOT 5/8, Controls 0/8 (P=0.026) (fair 
RCT) 

2 other SRs (8 observational studies): 
• 1 fair cohort study found sig more complete 

healing at 7 wks f/u in favor of HBOT
• 1 fair cohort study found no diff between grps
• 6 poor/very poor studies reported positive 

findings

Benefit at 
6 wks and 
1 yr 

Moderate

F/u: 6 wks to 3 yrs; Dose: 2.0-3.0 ATA, 45-120 mins; # HBOT sessions: 20-60 once or twice daily 
mostly 5 or 6 times per week; lesion severity varied from early diabetic foot to Wagner grade 4
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KQ1. Diabetic Nonhealing Wounds (cont.)

Outcome Summary of Key Findings Direction QOE

Amputation

7 studies;1 
good, 3 fair, 3 
poor, 
(n=462)

5 pooled RCTs (n=309)  
At final f/u
RR=0.36 (CI, 0.11-1.18) (NS); sig on 
removal of 1 study which excluded 
high-risk pts (P=0.009)

Observational studies: 2 fair quality
• 14% vs 31% in favor of HBOT 

(P=0.012)
• 12% vs 33% (NS)

Benefit Moderate

F/u: At discharge (92 wks) to 3 yrs; Dose: 2.2-3.0 ATA, 90 mins ; # HBOT 
sessions: 4-60 once or twice daily 5 or 6 times per week in most cases

22 Copyright © 2013 Winifred S. Hayes, Inc.

KQ1. Late Radiation Tissue Injury (LRTI)

Outcome Summary of Key Findings Direction QOE

Resolution 
of tissue 
damage or 
necrosis

18 studies, 
5 RCTs, 13 
CS

4 pooled RCTs (2 good, 1 fair, 1 unclear): 
36% vs 28% in favor of HBOT (n=325) (I2=82%) 
(no estimate of effect)

Hemorrhagic cystitis ( 1 fair RCT): 75% in 
HBOT grp at 6 mos, 50% at 12 mos, 45% at 18 
mos; NS difference between HBOT and 
intravesical hyaluronic acid instillation (n=36)

Soft tissue radionecrosis (13 CS): 50%-100% 
complete or partial healing (n=168) (complete or 
partial healing)

Benefit Moderate

Pooled data: F/u: ≤3 mos; Dose: 2.0-2.4 ATA, 90-100 mins; # HBOT sessions: 30-40; Time frame from radiation 
tx to HBOT: NR; 2 studies specified the presence of radiation damage for ≥3 mos; Radiation dose: Not always 
specified; commonly >30 or >60 Gy
Hemorrhagic cystitis: F/u, 6,12, and 18 mos; dose, 2.5 ATA, 60 mins; # HBOT sessions ≥28
Soft tissue radionecrosis: Poor reporting; Time frame from radiation tx to HBOT: NR; Radiation dose: 45-70 Gy



Karen Crotty, PhD, MPH March 22, 2013

Health Technology Clinical Committee 12

23 Copyright © 2013 Winifred S. Hayes, Inc.

KQ1. Late Radiation Tissue Injury (cont.)
Outcome Summary of Findings Direction QOE

Prevention of ORN 
after tooth
extraction

9 studies; 1 fair, 7 
poor, 1 unclear 
(n=713)

9 pooled observational and trial studies
Incidence rate 4% vs 7% (overall rate) in 
favor of HBOT (1 fair, 7 poor, 1 unclear; 
n=713)
Incidence rate at 6 mos: RR=0.18 
(P=0.005); absolute rates 5.4% vs 29.9% 
in favor of HBOT (RCT unclear quality; 
n=74)

Benefit Moderate

F/u: 2.5-42 mos; Dose: 2.4 ATA, 90 mins; # HBOT sessions: 30 where reported; Time frame from radiation tx to HBOT: 
>6mos and <15 yrs where reported; Radiation dose: >60 Gy where reported

Complete mucosal 
cover and 
establishment of 
bony continuity for 
ORN
3 studies; 1 fair, 2 
unclear (n=246)

Pooled data from 3 RCTs (n=246)
RR=1.3 (CI, 1.1-1.6)
NNT=5
Absolute rates 84% vs 65% in favor of 
HBOT 

Benefit Moderate

F/u: 6-18 mos where reported ; Dose: 2.4 ATA, 90 mins; # HBOT sessions:30; Time frame from radiation tx to HBOT: 
>6mos and <15 yrs in 1 study; presence of ORN for 2 mos in another; Radiation dose: >60 Gy where reported

24 Copyright © 2013 Winifred S. Hayes, Inc.

KQ1. Traumatic Brain Injury (TBI)

Outcome Summary of Findings Direction QOE
Mortality

4 fair 
(n=387)

4 pooled RCTs (all fair) 
RR=0.69 (CI, 0.54-0.88) (I2=0%)
NNT=7 (CI, 4-22)
Absolute risk difference 15%
Absolute rates 28% vs 41%

Benefit 
(i.e., reduced 
risk of death 
but w/ no 
evidence of 
improved 
function)

Moderate

Functional 
outcomes 
among pts 
w/ TBI
4 studies; 3 
fair, 1 poor 
(n=382)

4 pooled RCTs (3 fair ,1 poor)
Unfavorable functional outcome^ at final 
assessment: RR=0.51; 95% CI, 0.25-1.08 
(NS) (I2=81%) 

1-yr f/u ( 1 fair RCT; n=168)
Unfavorable functional outcome
RR=1.02; 95% CI, 0.77-1.36 (NS)

No benefit Low due to 
imprecision 
and 
inconsistency

F/u: 10 days to 1 yr; Time frame: Enrollment at 6-hrs to 5-days postinjury; Dose: 1.5-2.5 
ATA, 40-80 mins; # HBOT sessions: 10-40; ^ severe disability, vegetative state, or death
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Indications for Which There Is Low-Quality
Evidence of the Effectiveness of HBOT 

– Diabetic nonhealing wounds, including foot ulcers
– Other nonhealing wounds, including ulcers, flaps 

and grafts, thermal burns, and surgical wounds
– Refractory osteomyelitis
– LRTI
– Brain injury, including TBI and other brain injuries but 

excluding stroke
– Cerebral palsy
– MS
– Headache/migraine
– Sensorineural hearing loss (acute and chronic)

26 Copyright © 2013 Winifred S. Hayes, Inc.

KQ1. Nondiabetic Nonhealing Wounds
Wound Type Summary of Findings Direction QOE

Venous, 
arterial, and 
pressure 
ulcers

3 studies; 2 fair, 
1 very poor 
(n=81)

Chronic nonhealing wounds: Wound area reduction 
30-days: HBOT 59%↓ vs controls 26%↑ (P=0.001) (fair 
RCT; n=30)
Venous wounds: Wound area reduction 
6 wks: 35.7% vs 2.7% in favor of HBOT (MD 33%; 95% 
CI, 19-47)
18 wks: 55.8% vs 29.6% (MD 29.6%; CI, –23 to 82) (NS)
(fair RCT; n=16)
Leg ulcers: 80% complete wound healing (case series)

Short-term 
benefit

Low due to 
insufficient 
evidence

F/u: 30 days to 18 wks; Dose: 2-2.5 ATA, 90 mins; # HBOT sessions: 20-30
Compromised 
grafts and 
flaps

7 studies; 1 
unknown, 2 
poor, 4 very 
poor (n=425)

Graft survival: 64% HBOT vs 17% usual care at 7 days 
(RR=3.5; CI,1.4-9.1; NNT=2) (poor RCT); 4 case series 
reported 50%-100% graft or flap take following HBOT 
Graft wound healing: HBOT 11% delayed healing vs 
55% in controls (P=0.001) (RCT unknown quality)
Flap survival: HBOT was no better than 
dexamethasone (89% vs 78% ) or heparin at 7 days 
(89% vs 73%) (poor RCT)

Benefit vs 
no tx

Low due to 
high or 
unknown 
risk of bias 

Time frame and f/u: Immediately pre- and/or postsurgery ; Dose: 2 ATA, 120 mins (where reported); # 
HBOT sessions: 6-20 
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KQ1. Refractory Osteomyelitis

Outcome Summary of Findings Direction QOE

Resolution/ 
cure
23 studies; 1 
poor, 21 very 
poor (n=478)

87% in favor of HBOT as an adjunct to standard 
care (range 37%-100%) (21 case series; n=450) 

79% (11of 14) in HBOT grp, 93% (13 of 14) in 
control grp (NS) (poor nonrandomized controlled
trial; n=28)

Benefit Low due 
to high 
risk of 
bias 

Defined broadly as 6 mos of infection coupled with failed response to antibiotics and/or 
surgical intervention; F/u: 3-84 mos; Dose: poorly reported; # HBOT sessions: 17-50

Infection 
relapse rate 
2 studies; 1 
fair, 1 poor 
(n=60)

0% vs 33.3% in favor of HBOT (P=0.024) (fair 
nonrandomized controlled trial; n=32)

14% (2 of 14) in HBOT grp vs 7% (1 of 14) in 
control group (NS) (poor nonrandomized 
controlled trial; n=28)

Mixed w/ more 
confidence in 
the study 
demonstrating 
a benefit

Low due to 
high risk of 
bias and 
insufficient 
evidence

F/u: 41 mos; Dose: 2-3 ATA, 90-120 mins; # HBOT sessions: Poorly reported
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KQ1. Migraine
Outcome Summary of Findings Direction QOE

Resolution or sig
relief
3 fair (n=43)

Pooled data from 3 fair RCTs 
(n=43)
RR=5.97 (CI, 1.46-24.38)
NNT=2 (CI, 1-2)

Benefit Low due to 
small sample 
size

F/u: Immediately posttx; Dose: 2 ATA, 40-45 
Reduction in 
nausea/vomiting 
1 fair (n=40)

RR=0.84 (CI, 0.64-1.11) (NS) No 
benefit

Very low due to 
insufficient 
evidence

Migraine pain 
intensity
1 fair (n=8)

MD 2.8 (CI, –4.69 to 10.29) (NS) No 
benefit

Very low due to 
insufficient 
evidence

Frequency of 
migraines
1 fair (n=40)

MD during wk 1: –0.13 (NS)
MD during wk 4: –0.25) (NS)
MD during wk 8: –0.75 (NS)

No 
benefit

Very low due to 
insufficient 
evidence

Need for rescue 
medication
1 fair (n=40)

RR=1.27 (CI, 0.68-2.38) (NS) No
benefit

Very low due to 
insufficient 
evidence
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KQ1. Acute Sensorineural Hearing Loss

Outcome Summary of Findings Direction QOE

Hearing 
improvem
ent/
recovery

8 studies; 4 
poor, 4 fair 
(n=439)

Benefit
Pooled data from 2 RCTs (1 fair, 1 poor; n=114)
% pts w/ >25% return of hearing:
RR=1.3 (CI, 1.05-1.84); NNT=5 (CI, 3-20); absolute risk diff 22%
Pooled data from 2 RCTs (1 fair, 1 poor; n=92)
Mean improvement: MD 15 dB favoring HBOT (CI, 1.5-29.8)
Improvement in PTA  from baseline to posttx (1 fair RCT; n=50);
WMD 37% in favor of HBOT (CI, 22%-53%); absolute values 
61% vs 24%

No Benefit
Pooled data from 2 RCTs (1 fair, 1 poor; n=114)
% pts w/ >50% return of hearing: RR=1.53 (CI, 0.85-2.78) (NS)
% pts w/ complete (>50 dB) or moderate (10-50 dB) recovery (1 
fair RCT; n=57) 79% vs 71% (NS) 
Absolute improvement in PTA >20 dB: RR=3.0 (CI, 0.14-65.9) 
(NS) (fair-quality RCT; n=20)

Mixed Low due 
to
inconsis
tency

F/u: Posttx; Dose: 1.5-2.5 ATA, 45-90 mins; # HBOT sessions: 10-20; Time frame from onset to tx: 2-14 days;
Severity of hearing loss: Varied widely from mild to severe and NR in 4 studies
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Indications for Which There Is Moderate-Quality
Evidence of No Effectiveness of HBOT 

– Diabetic nonhealing wounds, including foot ulcers
– Other nonhealing wounds, including ulcers, flaps and 

grafts, thermal burns, and surgical wounds
– Refractory osteomyelitis
– LRTI
– Brain injury, including TBI and other brain injuries but 

excluding stroke
– Cerebral palsy
– MS
– Headache/migraine
– Sensorineural hearing loss (acute and chronic)
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KQ1. Multiple Sclerosis
Outcome Summary of Findings Direction QOE

Reduction in 
Expanded 
Disability 
Status Scale 
(EDSS)

5 studies; 2 
good, 3 fair 
(n=271)

Mean change in EDSS immediately posttx (pooled 
data from 5 RCTs; n=271):
0.07 (CI, –0.23 to 0.09) (NS)
Mean change in EDSS 6-mos posttx 
(pooled data from 3 RCTs; n=163):
–0.22 (CI, –0.54 to 0.09) (NS)
Mean change in EDSS at 12-mos posttx (pooled 
data from 2 RCTs; n=81):
–0.85 (CI, –1.28 to –0.42 (1-point change considered 
clinically meaningful)

No 
meaningful 
benefit

Moderate

F/u: Immediately posttx-12 mos; Dose: 1.75-2.5 ATA, 90 mins; # HBOT sessions: 20-75; Mean 
EDSS at BL: <7.5
Prevention 
of 
exacerbation

5 studies; 1 
good, 4 fair 
(n=392)

Odds of an exacerbation at 1-mo posttx:
OR=0.31 (CI, 0.01-7.8) (NS) (1 fair RCT; n=117)
Odds of an exacerbation at 6-mos posttx
(2 pooled fair RCTs; n=122):
OR=0.74 (CI, 0.25-2.22 (NS)
Odds of an exacerbation at 12-mos posttx 
(2 pooled fair RCTs; n=153):
OR=0.38 (CI, 0.04-3.22) (NS)

No benefit Moderate

F/u: 1-12 mos; Dose: 1.75-2.5 ATA, 90 mins; # HBOT sessions: 20-27; Mean EDSS at BL:  <8
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KQ1. Chronic Sensorineural Hearing Loss

Outcome Summary of Findings Direction QOE
Hearing 
improvement 
or
recovery

2 fair (n=81)

% pts w/ improved hearing (1 fair RCT; n=44);
RR=0.64 (CI, 0.30-1.33) (NS)
Absolute values 7 vs 11 pts 

Mean hearing improvement (1 fair RCT; 
n=37); MD 1.4 dB (CI, –3.2 to 6.0) (NS)

No benefit Moderate

F/u: 4 wks where reported; Dose: 1.5-2.5 ATA, 45-60 mins; # HBOT sessions: 10-15;
Time frame from onset to tx: 14 days to 1 yr; Severity of hearing loss: NR
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Indications for Which There Is Insufficient 
Evidence to Assess Effectiveness

– Diabetic nonhealing wounds, including foot ulcers
– Other nonhealing wounds, including ulcers, flaps and 

grafts, surgical wounds (without flaps and grafts), 
crush injuries, thermal burns

– Refractory osteomyelitis
– LRTI
– Brain injury, including TBI and other non-TBI brain 

injuries but excluding stroke
– Cerebral palsy
– MS
– Headache/migraine
– Sensorineural hearing loss (acute and chronic)
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Indications for Which There Is Insufficient Evidence to 
Assess Effectiveness

Wound Type # Studies Direction QOE
Surgical 
reconstruction (w/o 
grafts or flaps)

2 poor case series
(n=84)

Benefit Low due to insufficient evidence

Crush injuries 1 fair RCT (n=36) Benefit for 
healing

Very low due to insufficient 
evidence

Thermal burns 2 fair RCTs (n=141) Mixed Very low due to inconsistency and 
insufficient evidence

Non-TBI brain injury 6 poor or very poor 
(n=386) (pre-post 
and cohorts)

Benefit Very low due to insufficient 
evidence

Cerebral palsy 3 fair (1 RCT, 2 pre-
post; n=143), 4 poor 
(2 RCTs, 2 
observational; 
n=417)

Mixed Very low due to high risk of bias,
inconsistency, and insufficient 
evidence

Cluster headaches 1 poor RCT (n=13), 
1 fair (n=16)

No benefit Very low due to insufficient 
evidence
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1a. What is the optimal frequency, dose, 
and duration of HBOT treatment?

• Several SRs planned to examine the optimal 
frequency, duration, and dose of treatment but 
found very little data in the published research

• No study looked at the duration of treatment 
sessions.

• 3 SRs conducted some form of subgroup 
analyses relevant to the question of frequency and 
dose.
– The evidence is insufficient due to the paucity of 

studies, and mixed results or a high risk of bias in 
studies where data were available.
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KQ2. What harms are 
associated with HBOT?

• 15 SRs and 4 primary data studies 
provided data on safety

• Harms are generally mild and self-
limiting and include:
– Barotraumas 
– Temporary visual disturbances
– Claustrophobia
– More rarely, oxygen toxicity
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Notable Indication-Specific Harms Found in 
the Literature Include: 

Indications Harms
LRTI 3 studies reported harms

Ear pain: 16% (n=150); transient myopia (3% in 1 study, 8% in 
another) and confinement anxiety (1.7%). 

TBI Pooled data, 2 trials (n=228)
Severe pulmonary complications: 13% HBOT vs none in controls 
(RR=15.57; 95% CI, 2.11-114.72).

Cerebral  
palsy

4 studies reported harms
Ear problems: 47% HBOT vs 22% controls (n=111)
12% seizure rate; ear problems, 35% pts (n=26 poor quality)
8% stopped tx due to adverse events (n=50)
1 seizure, observational study (n=230)

MS Pooled data, 4 trials
Temporary deterioration in visual acuity: 77 pts (55%) in HBOT grps vs 
3 pts (2.3%) in sham grps (OR=24.87; 95% CI, 1.44-428.5; NNT=1; 
95% CI, 1-2) 
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KQ3. What is the differential effectiveness and safety of HBOT 
according to factors such as age, sex, race or ethnicity, disability, 

comorbidities, wound or injury duration and severity, and treatment 
setting?

• 6 SRs and 4 additional primary data studies

• No relevant data 
– Sex, race, ethnicity, disability, wound duration, or 

treatment setting
• Mixed data 

– Age 
– Severity of hearing loss

• Low-quality evidence 
– Radiation dose  
– Transcutaneous oxygen measurement (TCOM)
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KQ3. Differential Effectiveness and Safety of HBOT 

Factor Differential Effectiveness Direction QOE

Age

1 RCTs, 
1 case 
series

Sensorineural hearing loss: No sig difference in 
hearing recovery among pts age <50 vs ≥50 yrs 
(P>0.05) (fair RCT; n=57)
Sig improvement in hearing recovery among pts 

>50 yrs (very-poor case series; n=19)

Mixed Insufficient

Degree 
of 
hearing 
loss

3 RCTs

Pooled data from 2 RCTs (1 fair, 1 poor) 
Severe hearing loss (n=14): MD 37.7 dB (95% CI, 
22.9-52.5); Mild hearing loss (n=19): MD 0.2 (95% 
CI, –10 to 10.4)

Severity of hearing loss not related to either 25% 
or 50% improvement in hearing following HBOT
(poor RCT)

Mixed Insufficient
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KQ3. Differential Effectiveness and Safety of HBOT

Factor Differential Effectiveness Direction QOE

Radiation 
dose
1 RCT, 8 
observational

ORN following post-irradiation tooth 
extraction was more likely at >60  vs < 
60 Gy

Higher 
dose 
greater 
benefit

Low

TCOM under 
hyperbaric 
conditions
1 fair, 4 poor 
observational

Predictor of HBOT response: Good
TCOM
predicts 
response 
to HBOT

Low

TCOM at sea 
level
1 fair RCT 2
poor 
observational

Predictor of HBOT response: Mixed 
evidence when TCOM is performed in 
normal air or w/ 100% oxygen breathed 
at sea level

Mixed Very
low
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KQ4. What are the cost implications of HBOT, 
including the cost-effectiveness compared with 

alternative treatments?

• Two good-quality SRs, including 11 studies, provided low-quality evidence 
on the cost-effectiveness of HBOT for:
– Diabetic wounds
– Nondiabetic nonhealing wounds
– ORN
– Thermal burns

• All found HBOT to be cost effective or cost saving.

• All were severely limited by sparse cost data and/or the unreliable efficacy 
estimates used to make model assumptions.

• Only one model was found to be robust during sensitivity analysis.

• Overall, current data are insufficient to determine the most cost-effective 
uses of  HBOT.
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KQ4. Cost-Effectiveness of HBOT by Indication

Indication Cost-Effectiveness Direction QOE

Diabetic 
wounds

5 studies suggested that HBOT  is cost 
effective under the assumptions of the various 
models but only 1 model was robust during 
sensitivity analysis

2007 Canadian-based decision tree analysis: 
Adjunctive HBOT was dominant over standard 
care alone:
• 3.64 QALYs gained among the HBOT grp vs 

3.01 among controls 
• 12-yr pt cost CAD 40,695 (USD 40,438) for 

the HBOT grp and CAD 49,786 (USD 
49,471) for controls (dollar values using
2013 adjusted rate)

Cost 
effective

Low
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Practice Guidelines
• Of 27 reviewed,14 were included as generally 

good-quality guidelines
– 2 covered multiple indications
– 2 specific to diabetic foot ulcers
– 4 specific to pressure ulcers
– 1 on lower-extremity amputations
– 1 on nonhealing ischemic wounds
– 1 on ORN
– 1 on cerebral palsy
– 1 sensorineural hearing loss
– 1 on the use of HBOT for critically ill patients
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Practice Guidelines

Indication Guidelines
Consistent
with this 

report
Wounds
(cross-
cutting) 
(2 guidelines)

European Committee for Hyperbaric Medicine (ECHM) 
and the European Tissue Repair Society (ETRS) (2007) 
(good quality)
Wound Healing Society (2006) (fair quality) – U.S.
• Recommended only for nonhealing wounds where 
standard care has not been effective

• Evidence pertaining to diabetic wounds stronger than 
for other nonhealing wounds. 

Yes

Diabetic 
foot ulcers 
(2 guidelines)

NICE (2011) (good quality) – UK
• Recommended against HBOT for inpts w/ diabetic foot 

ulcers unless as part of a clinical trial.
• Despite recognition of moderate-level evidence.

Wound Healing Society (2006) (fair quality) – U.S.
• Recommended for diabetic foot ulcers. 

No for 2011 
NICE report

Yes for 2006
Wound 
Healing 
Society
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Practice Guidelines (cont.)

Indication Guidelines
Consistent
with this 

report
Pressure 
ulcers 
(4 guidelines)

Institute for Clinical Systems Improvement (ICSI) (2012) 
(fair quality); European Pressure Ulcer Advisory Panel and 
National Pressure Ulcer Advisory Panel (2009) (good 
quality); Association for the Advancement of Wound Care 
(2010) (good quality)
• Recommended against the use of HBOT as adjunct tx 

in the management of pressure ulcers because of 
insufficient evidence.

Registered Nurses' Association of Ontario (good quality)
• Recommended that HBOT be considered for the 

management of pressure ulcers, basing their 
recommendation on expert opinion and consensus. 

Yes (in 3 of 
4)

Lower 
extremity 
amputation
s
(2 guidelines)

Department of Veterans Affairs (VA)/Department of 
Defense (DOD) (2007) (fair quality)
• Recommended HBOT as an adjunct tx for impaired 

postoperative wound healing.

Yes
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Practice Guidelines (cont.)

Indication Guidelines
Consistent
with this 

report
Nonhealin
g ischemic 
ulcers
(1 guideline)

The Wound, Ostomy and Continence Nurses Society 
(2008) (fair quality)

• HBOT be considered for lower extremity arterial ulcers 
(despite a lack of evidence). 

No

LRTI 
(ORN)
(1 guideline)

The Dutch Head and Neck Oncology Cooperative Group 
(2007) (fair quality)
• HBOT for tx of ORN of the mandible.

Yes

Cerebral 
Palsy
(1 guideline)

Canadian agency AETMIS (fair quality)
• HBOT not recommended for cerebral palsy. 

Yes

Hearing 
loss
(1 guideline)

American Academy of Otolaryngology – Head and Neck 
Surgery  (2012) (very good quality)
• HBOT is an “option” for pts presenting w/in 3 mos of 

onset. The panel reasoned that the level of evidence, 
albeit modest and imprecise, was sufficient to promote 
greater awareness of HBOT.

No
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Selected Payer Policies
• Examined the polices of CMS, Aetna, Regence BCBS, and GroupHealth.
• Generally consistent with the findings of this report with the notable exception 

of refractory osteomyelitis.
• Conditions that this report found to have at least moderate-quality evidence 

supporting HBOT are covered by most, if not all, payers.
• Conditions with moderate-quality evidence showing no benefit of HBOT are 

not covered by the selected payers.
• All 4 payers cover HBOT for refractory osteomyelitis despite the low overall 

quality grade assigned to the evidence in this report (may reflect the difficulty 
in gathering good quality evidence on this condition).

• Payers are split over those conditions where the evidence conflicts, is weak, or 
insufficient. For example:

– 3 of 4 cover crush injuries, compromised skin grafts, and peripheral 
arterial insufficiency.

– None cover headaches/migraine, thermal burns, brain injury, cerebral 
palsy, or MS.

– Aetna covers sensorineural hearing loss.
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Evidence-Based Conclusions
Indications for Which There Is 

Moderate-Quality Evidence of the 
Effectiveness of HBOT 

–Diabetic foot ulcers: Wound 
healing and limb salvage 

–LRTI: Head and neck, anus, and 
rectum

–ORN: Following tooth extraction 
in a previously irradiated area

–TBI: Reduces risk of dying but 
does not improve functional 
outcomes

Indications for Which There Is 
Low-Quality Evidence of the 

Effectiveness of HBOT

– Nondiabetic ulcers, flaps and 
grafts, crush injuries, and 
surgical reconstruction 
(without grafts or flaps): Small 
quantity of evidence

– Refractory osteomyelitis: 
Low-quality evidence

– Acute migraine relief: Small 
sample size

– Sensorineural hearing loss 
(acute phase): Mixed 
evidence
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Evidence-Based Conclusions (cont.)

Indications for Which There Is 
Moderate-Quality Evidence of No

Effectiveness of HBOT
– Little benefit of HBOT for the 

treatment of MS (no RCTs 
found on this topic post 1990)

– No benefit among patients 
with chronic sensorineural 
hearing loss

Indications for Which There Is 
Insufficient or Inconsistent 

Evidence to Assess 
Effectiveness

– Insufficient evidence, primarily 
due to mixed results or an 
overall paucity of studies, for 
the treatment of: 

• Thermal burns
• Cerebral palsy
• Brain injuries other than 

TBI
• Cluster headaches

50 Copyright © 2013 Winifred S. Hayes, Inc.

Gaps in the Evidence
• Future work needs to include:

– Methodologically rigorous studies, adequately 
powered, free from the risk of publication bias, 
and generalizable to the population of patients 
under review. 

– Specifically address frequency, duration, and 
dose, as well as differential effectiveness, 
across each indication and for a variety of 
subpopulations. 

– Robust models from reliable cost and 
effectiveness data.



Karen Crotty, PhD, MPH March 22, 2013

Health Technology Clinical Committee 26

51 Copyright © 2013 Winifred S. Hayes, Inc.

Thank you
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KQ1. Nondiabetic Nonhealing Wounds (cont.)

Wound Type Summary of Findings Direction QOE
Surgical 
reconstruction (w/o 
grafts or flaps)
2 poor (n=84)

Improved healing: 89% vs 73% in favor of HBOT 
(P<0.05) (poor cohort)

Infection and breakdown: HBOT 17%, control 78% 
(P<0.01) (poor cohort)

Benefit Low due to 
insufficient 
evidence

F/u: NR; Dose: 2 ATA, 90 mins (where reported); # HBOT sessions: 20; Time frame: Postoperative
administration

Crush injuries
1 fair (n=36)

Complete healing: 94% vs 56% in favor of HBOT 
(RR=1.7; 95% CI, 1.11-2.61; NNT=3) (fair RCT)

Mean time to healing, amputation rate, and 
hospital stay: NS difference between grps

Benefit for 
healing

Very low 
due to 
insufficient 
evidence

Dose: 2.5 ATA, 90 mins over 6 days; poor reporting on other details
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KQ1. Nondiabetic Nonhealing Wounds (cont.)

Wound Type Summary of Findings Direction QOE
Thermal burns
2 fair (n=141)

No differences in length of hospital stay, 
mortality (11% in each grp), or # surgeries in 
HBOT compared w/ control grps (fair RCT; 
n=125)

Significantly better time to healing in HBOT 
grp (19.7 days) compared w/ control grp 
(43.8 days) (P<0.001) (fair RCT; n=16)

Mixed Very low due 
to 
inconsistency

F/u: NR; Dose: 2 ATA, 90 mins; # HBOT sessions: 10 to  time of healing; Time frame: Admitted 
w/in 24 hrs of injury

Acute traumatic 
peripheral 
ischemia 
1 very poor
(n=23)

Improved wound recovery and complete 
healing following HBOT (no control and no 
details provided)

Benefit Very low due 
to insufficient 
evidence

Poor reporting
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KQ1. Non-TBI Brain Injury

Outcome Summary of Findings Direction QOE
Mortality 7% mortality following HBOT, no controls

(poor pre-post study; n=136)
Insufficient 
evidence

Very low due to 
insufficient 
evidence 

Dose: 2.5 ATA, 90 mins, poor reporting of other clinical details

Functional 
outcomes 

5%-10% improvement in memory (poor 
observational study; n=32)
Significantly better cognitive performance 
compared w/ historical controls (poor pre-
post-study; baseline differences created 
bias in favor of HBOT; n=126)

Benefit Very low due to 
insufficient 
evidence

Poor reporting of clinical details

Symptoms Positive results (38% to 68% cure rate) 
but serious methodological flaws (1 poor, 
2 very poor; n=92)

Benefit Very low due to 
insufficient 
evidence

Poor reporting of clinical details
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KQ1. Cerebral Palsy

Outcome Summary of Findings Direction QOE
Motor function
3 fair (n=143)

Trial data (1 RCT; n=111)
NS difference between grps immediately 
posttx or at 6 mos; both grps improved 
significantly (GMFM 3.4 vs 3.1 at 6 mos) 
Observational data: n=32
5.3%-8.9% improvement in GMFM (2 fair pre-
post studies)

Mixed (1 
showed no 
benefit, 2 
showed 
benefit)

Low due to 
inconsistency

F/u: Immediately posttx to 6 mos; Dose: 1.75 ATA, 60 mins; control grp received 1.2 ATA; # HBOT 
sessions: 20-40
Caregiver/ PEDI
2 poor (n=137)

1 study found improved PEDI (social 
functioning and mobility); 1 found no 
difference (results NR for either study) (2 
RCTs)

Mixed Very low due to 
high risk of bias 
and inconsistency

Poor reporting

Other outcomes
2 poor (n=280) 

Observational data: 13% had improved motor 
function, 6% had improved cognitive abilities, 
and 7% had improved speech abilities 2 days 
posttx; 76% had reduced spasticity at 6 mos 

Benefit Very low due to 
high risk of bias

F/u: 2-days to 6-mos posttx; Dose: 1.5-1.7 ATA, 40-120 mins; # HBOT sessions: 20
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KQ1. Cluster Headache

Outcome Summary of Findings Direction QOE
Relief from cluster 
headaches

1 poor (n=13)

RR=11.38 (CI, 0.77-167.85) (NS)
Absolute values: 6/7 pts obtained relief 
vs 0/6 in favor of HBOT

No benefit Very low 
due to 
insufficient 
evidence

F/u: 20 mins posttx and at 8 wks; Dose: 2.5 ATA, 30 mins; # HBOT sessions:1
Headache index 
(success defined as 
50% reduction in 
index)

1 fair (n=16)

RR=0.98 (CI, 0.40-2.41) (NS) No benefit Very low 
due to 
insufficient 
evidence

F/u: 1 wk; Dose: 2.5 ATA, 70 mins; # HBOT sessions: 2
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KQ1. Late Radiation Tissue Injury (cont.)
Outcome Summary of Findings Direction QOE

QOL
2 good, 3 fair 
(n=287)

1. Radiation proctitis
Bowel bother subscale pre-post mean improvement 
14.1% HBOT grp (P<0.001) vs 5.8% control grp (P=0.15)
2. Radiation injury from head and neck cancer 
Improved QOL functional outcomes at 12 mos; sticky 
saliva score (P=0.01); dry mouth (P=0.009); and VAS for 
pain in the mouth (P<0.0001)
3. Dental implants in irradiated field
Global QOL score MD 17.6 points (CI, 2.8-32.2)
4. Axillary radiation injury
General health MD –2.3 (CI, –19 to 14.4); 12-mo SF-36 
scores 58.8 vs 61.1 (NS)

1. Benefit
2. Benefit
3. Benefit
4. No benefit

Moderate

F/u: 12 mos where reported; Dose: 2-2.5 ATA, 80-90 mins where reported; # HBOT sessions: 30-40;
Time frame from radiation tx to HBOT: 2 days in 1 study; 3-mo to 3-yr hx of radiation damage 
elsewhere; Radiation dose: 47-70 Gy in 1 study; NR elsewhere
LENT-SOMA 
scores
1 good (n=150)

LENT-SOMA mean score 5.0/14 in HBOT grp vs 
2.6/14 in control grp (P=0.002)
MD 2.4 points

Benefit Low due to 
insufficient 
evidence

F/u: Immediately posttx; Dose: 2 ATA, 90 mins; # HBOT sessions: 30-40; Time frame from radiation tx 
to HBOT: NR; 3-mo hx of radiation proctitis; Radiation dose: NR
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KQ1. Late Radiation Tissue Injury (cont.)

Outcome Summary of Findings Direction QOE
Loss of 
dental 
implants

1 fair (n=26)

RR=2.5 (CI, 0.59-10.64) (NS)
Absolute values, 8 lost implants among HBOT 
grp 3 among controls

Benefit Very low 
due to 
insufficient 
evidence 

F/u: 1 yr; Dose: 2.5 ATA, 80 mins; # HBOT sessions: 30; Time frame from radiation tx to 
HBOT: NR; Radiation dose: NR
Wound 
dehiscence 
in head and 
neck tissues

2 unclear 
(n=368)

Pooled data from 2 trials (n=368)
RR=4.2 (CI, 1.1-16.8)
Absolute values 6% vs 28% in favor of HBOT 
(I2=70%)

Benefit Low due to 
unknown 
risk of bias

F/u: immediately posttx; Dose: 2.4 ATA, 90 mins; # HBOT sessions: 30; Time frame from 
radiation tx to HBOT: NR; Radiation dose: >64 Gy
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1a. Optimal Treatment Frequency for HBOT
Indications / 

Outcome Summary of Findings QOE

Diabetic foot 
ulcers

Rate of major 
amputation

Pooled data from 5 RCTS (1 good, 1 fair, 3 poor)
No difference in outcome based on length of tx 
course 
<30  txs: RR=0.29; P=0.08
>30 txs: RR=0.40; P=0.29

Low due to high 
risk of bias and 
lack of direct 
measurement

Sensorineural 
hearing loss
Hearing 
improvement

Poor-quality case series 
No difference based on number of tx sessions (> 
30 vs <30 sessions) 

Very low due to 
insufficient 
evidence

MS

Mean change in 
EDSS 

Mixed results from 2 good-quality RCTs
20 txs (RR= –0.84; 95% CI, –1.43 to –0.25) vs 20 
txs plus 5 booster top-ups (RR= –0.29; 95% CI, –
0.91 to 0.33) (NS)

20 txs (OR=0.34; 95% CI, 0.01-8.64; NS) vs >20 
txs (OR=0.19; 95% CI, 0.05-0.73)

Very low due to 
inconsistency
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1a. Optimal Treatment Dose for HBOT

Indications / 
Outcome Summary of Findings QOE

TBI

Unfavorable 
functional 
outcome

4 RCTS (3 fair, 1 poor)
High tx pressure (2.5 ATA): RR=0.48; 95% CI, 
0.27-0.87; P=0.01
Low tx pressure (1.5 ATA): RR=0.47; 95% CI, 
0.08-2.85; (NS)

Low due to lack 
of direct 
measurement 
(subgrp 
analysis)

Migraine 
Pain relief

Fair-quality RCT
HBOT was no more effective than air in relieving 
acute migraines (RR=6.23; 95% CI, 0.47-82.92
(NS) but better than normobaric oxygen (RR=9.0; 
95% CI, 1.39-58.44; P=0.02) 

Very low due to 
insufficient 
evidence
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KQ4. Cost-Effectiveness of HBOT by Indication

Indication Cost-Effectiveness

Diabetic 
wounds

5 studies suggested HBOT  is cost effective under the assumptions 
of the various models but only 1 model was robust during sensitivity 
analysis
2007 Canadian-based decision tree analysis: 
Adjunctive HBOT was dominant over standard care alone
• 3.64 QALYs gained among HBOT grp vs 3.01 among controls 
• 12-yr pt cost CAD 40,695 (USD 40,438) for  HBOT grp and CAD 

49,786 (USD 49,472) for controls (2004 dollar values)

Nondiabetic 
nonhealing 
wounds

2003 MSAC of Australia:
1/3 reduction in wound size w/ HBOT: Tx costs AUD 6941 (USD 
6302) per pt per 30 HBOT sessions.
Cost-effectiveness (we assume a payer perspective) to cure 1 
person of a chronic leg ulcer was AUD 27,764 (USD 25,210). 
However, the model was sensitive to the assumptions and therefore 
we have low confidence in the estimates provided (2013 adjusted 
calues).
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KQ4. Cost-Effectiveness of HBOT by Indication

Indication Cost-Effectiveness

ORN 3 studies suggested HBOT  is cost effective under the assumptions 
of the various models but all were sensitive to model assumptions.
1997 study of HBOT for ORN of the mandible: HBOT dominant over 
control, cost savings of CAD 53,147 (USD 60,699) (2013 adjusted)). 
2001 Australian study to avoid 1 case of ORN: ICER AUD 28,480 
(USD 27,366)  (2013 adjusted).
2000 UK study, HBOT to treat ORN following tooth extraction in an 
irradiated field: Cost per pt per yr, GBP 20,000 (USD 40,271) vs GBP 
5000 (USD 10,068) among non-HBOT controls. Sensitivity analysis 
suggested that the break-even costs of GBP 17,500 to 127,500 
(USD 35,237-256,729) (2013 adjusted). 

Burns Poor-quality 1990 U.S. study found that the HBOT grp had average 
savings per case of $31,600 ($42,479 adjusted 2013). This result 
conflicts with efficacy data reported earlier, suggesting that there is 
insufficient evidence to support the use of HBOT for tx of burns.
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Undersea and Hyperbaric Medical Society (UHMS)

Indications (relevant to this report) approved by UHMC

Enhancement of Healing in Selected Problem Wounds

Delayed Radiation Injury (Soft Tissue and Bony Necrosis)

Crush Injury 

Compromised Grafts and Flaps

Osteomyelitis (Refractory)

Acute Thermal Burn Injury

Idiopathic Sudden Sensorineural Hearing Loss
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CMS Coverage Policy
• Acute traumatic peripheral ischemia. 
• Crush injuries and suturing of severed limbs. 
• Acute peripheral arterial insufficiency.
• Preparation and preservation of compromised skin grafts (not for 

primary management of wounds).
• Chronic refractory osteomyelitis.
• Osteoradionecrosis (ORN).
• Soft tissue radionecrosis
• Diabetic wounds of the lower extremities in patients who meet the 

following three criteria:
– Patient has type 1 or type 2 diabetes and has a lower extremity 

wound that is due to diabetes.
– Patient has a wound classified as Wagner grade III or higher.
– Patient has failed an adequate course of standard wound therapy.
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0BHTCC Coverage and Reimbursement Determination 
1BAnalytic Tool 

 

HTA’s goal is to achieve better health care outcomes for enrollees and beneficiaries 
of state programs by paying for proven health technologies that work. 

 
To find best outcomes and value for the state and the patient, the HTA program focuses on these questions:  

1. Is it safe? 

2. Is it effective? 

3. Does it provide value (improve health outcome)? 

  The principles HTCC uses to review evidence and make determinations are:   

Principle One:  Determinations are Evidence-Based 

HTCC requires scientific evidence that a health technology is safe, effective and cost-effective1 as expressed by the 
following standards2:  

 Persons will experience better health outcomes than if the health technology was not covered and that the benefits 
outweigh the harms.  

 The HTCC emphasizes evidence that directly links the technology with health outcomes. Indirect evidence may be 
sufficient if it supports the principal links in the analytic framework. 

 Although the HTCC acknowledges that subjective judgments do enter into the evaluation of evidence and the 
weighing of benefits and harms, its recommendations are not based largely on opinion. 

 The HTCC is explicit about the scientific evidence relied upon for its determinations.  

 

Principle Two:  Determinations Result in Health Benefits   

The outcomes critical to HTCC in making coverage and reimbursement determinations are health benefits and 
harms3: 

 In considering potential benefits, the HTCC focuses on absolute reductions in the risk of outcomes that people can 
feel or care about. 

 In considering potential harms, the HTCC examines harms of all types, including physical, psychological, and non-
medical harms that may occur sooner or later as a result of the use of the technology. 

 Where possible, the HTCC considers the feasibility of future widespread implementation of the technology in making 
recommendations. 

 The HTCC generally takes a population perspective in weighing the magnitude of benefits against the magnitude of 
harms. In some situations, it may make a determination for a technology with a large potential benefit for a small 
proportion of the population. 

 In assessing net benefits, the HTCC subjectively estimates the indicated population's value for each benefit and 
harm.  When the HTCC judges that the balance of benefits and harms is likely to vary substantially within the 
population, coverage or reimbursement determinations may be more selective based on the variation.   

 The HTCC considers the economic costs of the health technology in making determinations, but costs are the lowest 
priority.  

                                                 
1 

Based on legislative mandate:  See RCW 70.14.100(2).   

2 
The principles and standards are based on USPSTF Principles at:  Hhttp://www.ahrq.gov/clinic/ajpmsuppl/harris3.htm

 

 3 
The principles and standards are based on USPSTF Principles at:  Hhttp://www.ahrq.gov/clinic/ajpmsuppl/harris3.htm

 

 

http://www.ahrq.gov/clinic/ajpmsuppl/harris3.htm
http://www.ahrq.gov/clinic/ajpmsuppl/harris3.htm
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Using Evidence as the Basis for a Coverage Decision 

Arrive at the coverage decision by identifying for Safety, Effectiveness, and Cost whether (1) evidence is available, 
(2) the confidence in the evidence, and (3) applicability to decision.   

1.  Availability of Evidence:  

Committee members identify the factors, often referred to as outcomes of interest, that are at issue around 
safety, effectiveness, and cost.   Those deemed key factors are ones that impact the question of whether the 
particular technology improves health outcomes.  Committee members then identify whether and what 
evidence is available related to each of the key factors.   

2. Sufficiency of the Evidence:   

Committee members discuss and assess the evidence available and its relevance to the key factors by 
discussion of the type, quality, and relevance of the evidence4 using characteristics such as:   

 Type of evidence as reported in the technology assessment or other evidence presented to committee 
(randomized trials, observational studies, case series, expert opinion); 

 The amount of evidence (sparse to many number of evidence or events or individuals studied); 

 Consistency of evidence (results vary or largely similar);  

 Recency (timeliness of information);  

 Directness of evidence (link between technology and outcome);  

 Relevance of evidence (applicability to agency program and clients); 

 Bias (likelihood of conflict of interest or lack of safeguards). 

Sufficiency or insufficiency of the evidence is a judgment of each clinical committee member and correlates 
closely to the GRADE confidence decision.  

Not Confident Confident 

Appreciable uncertainty exists.   
Further information is needed or further 
information is likely to change confidence.   

Very certain of evidentiary support.    
Further information is unlikely to change 
confidence. 

 

3. Factors for Consideration -  Importance 

At the end of discussion a vote is taken on whether sufficient evidence exists regarding the technology’s 
safety, effectiveness, and cost.  The committee must weigh the degree of importance that each particular key 
factor and the evidence that supports it has to the policy and coverage decision.  Valuing the level of 
importance is factor or outcome specific but most often include, for areas of safety, effectiveness, and cost:  

 Risk of event occurring;  

 The degree of harm associated with risk;  

 The number of risks; the burden of the condition;  

 Burden untreated or treated with alternatives;  

 The importance of the outcome (e.g. treatment prevents death vs. relief of symptom);  

 The degree of effect (e.g. relief of all, none, or some symptom, duration, etc.);  

 Value variation based on patient preference. 

                                                 
4
 Based on GRADE recommendation:  http://www.gradeworkinggroup.org/FAQ/index.htm    

 

http://www.gradeworkinggroup.org/FAQ/index.htm
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Medicare Coverage and Guidelines (Pages 92 - 101 of Final Report) 
 
Medicare  (pages 99-101) 
Centers for Medicare & Medicaid Services (CMS)  

 

Centers for Medicare & Medicaid Services (CMS). Medicare Coverage Database. NCD for Hyperbaric Oxygen 

Therapy (20.29). Revised June 19, 2006. Available at: http://www.cms.gov/medicare-coverage-

database/details/ncd-details.aspx?NCDId=12&ncdver=3.  

CMS covers HBOT administered in either a monoplace or multi-chamber for a number of indications. Covered 

conditions include the following (for a complete picture, we included all conditions covered by CMS in relation to 

HBOT irrespective of whether they were the focus of this report): 

 

 Acute carbon monoxide intoxication. 

 Decompression illness. 

 Gas embolism. 

 Gas gangrene. 

 Acute traumatic peripheral ischemia. HBOT is a valuable adjunctive treatment to be used in 

combination with accepted standard therapeutic measures when loss of function, limb, or life is 

threatened. 

 Crush injuries and suturing of severed limbs. As in the previous conditions, HBOT would be an 

adjunctive treatment when loss of function, limb, or life is threatened. 

 Progressive necrotizing infections (necrotizing fasciitis). 

 Acute peripheral arterial insufficiency. 

 Preparation and preservation of compromised skin grafts (not for primary management of wounds). 

 Chronic refractory osteomyelitis, unresponsive to conventional medical and surgical management. 

 ORN as an adjunct to conventional treatment. 

 Soft tissue radionecrosis as an adjunct to conventional treatment. 

 Cyanide poisoning. 

 Actinomycosis, only as an adjunct to conventional therapy when the disease process is refractory to 

antibiotics and surgical treatment. 

 Diabetic wounds of the lower extremities in patients who meet the following three criteria: 

− Patient has type 1 or type 2 diabetes and has a lower extremity wound that is due to diabetes. 

− Patient has a wound classified as Wagner grade III or higher. 

− Patient has failed an adequate course of standard wound therapy. 

 

The use of HBOT is covered as adjunctive therapy only after there are no measurable signs of healing for at least 30 

days of treatment with standard wound therapy and must be used in addition to standard wound care. Standard wound 

care in patients with diabetic wounds includes: assessment of a patient’s vascular status and correction of any vascular 

problems in the affected limb if possible; optimization of nutritional status; optimization of glucose control; 

debridement by any means to remove devitalized tissue; maintenance of a clean, moist bed of granulation tissue with 

appropriate moist dressings, appropriate off-loading, and necessary treatment to resolve any infection that might be 

present. Failure to respond to standard wound care occurs when there are no measurable signs of healing for at least 30 

consecutive days. Wounds must be evaluated at least every 30 days during administration of HBOT. Continued 

treatment with HBOT is not covered if measurable signs of healing have not been demonstrated within any 30-day 

period of treatment. All other indications not specified above are not covered under the Medicare program. No 

program payment may be made for any conditions other than those listed above. No program payment may be made 

for HBOT in the treatment of the following conditions: 

 

 Cutaneous, decubitus, and stasis ulcers. 

 Chronic peripheral vascular insufficiency. 

 Anaerobic septicemia and infection other than clostridial. 
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 Skin burns (thermal). 

 Senility. 

 Myocardial infarction. 

 Cardiogenic shock. 

 Sickle cell anemia. 

 Acute thermal and chemical pulmonary damage, i.e., smoke inhalation with pulmonary insufficiency. 

 Acute or chronic cerebral vascular insufficiency. 

 Hepatic necrosis. 

 Aerobic septicemia. 

 Nonvascular causes of chronic brain syndrome (Pick’s disease, Alzheimer’s disease, Korsakoff’s 

disease). 

 Tetanus. 

 Systemic aerobic infection. 

 Organ transplantation. 

 Organ storage. 

 Pulmonary emphysema. 

 Exceptional blood loss anemia. 

 Multiple sclerosis. 

 Arthritic diseases. 

 Acute cerebral edema. 

Since HBOT for the treatment of sensorineural hearing loss, TBI, other brain injuries, and cerebral palsy do not 

appear on the list of covered conditions, we can assume that there is no reimbursement coverage for these 

conditions (CMS, 2012). 

 
Table 5. Evidence Source and Quality Assessment for Included Guidelines  

Author and Date 

Organization 

Indication/ 

Subgroup 
Evidence Source Employed by the Guideline 

AGREE 

Quality 

Assessment 

(Scale 0-7) 

European Committee for 

Hyperbaric Medicine 

(ECHM) and European 

Tissue Repair Society 

(ETRS) (Niinikoski et al., 

2007) 

Cross-cutting 

 

Not reported 6 

Wound Healing Society 

(Hopf et al., 2006) 

Cross-cutting Previous guidelines; MEDLINE; Embase; Cochrane Library; 

reviews of arterial ulcer treatment; Medicare/Centers for 

Medicare & Medicaid Services (CMS) 

5 

NICE (2011) 

 

Diabetic foot  Allied and Complementary Medicine Database; British 

Nursing Index; Health Business Elite; Cochrane Database of 

Systematic Reviews (CDSR); Cochrane Central Register of 

Controlled Trials (CENTRAL); Database of Abstracts of 

Reviews of Effects (DARE); health technology assessments 

(HTAs); CINAHL; Embase (Ovid); Health Management 

Information Consortium (HMIC); MEDLINE; PsycINFO  

6 

Wound Healing Society 

(2006)  

Diabetic foot 

ulcers 

Previous guidelines; MEDLINE; Embase; Cochrane Library; 

recent reviews of diabetic foot ulcers; Medicare/CMS 

consensus of usual treatment of chronic wounds 

5 

Institute for Clinical 

Systems Improvement 

(ICSI) (2012) 

Pressure ulcers Electronic databases (specifics NR) 5 

European Pressure Ulcer 

Advisory Panel and 

National Pressure Ulcer 

Advisory Panel (2009) 

Pressure ulcers PubMed; CINAHL; Embase; CDSR; Cochrane Central; 

Register of Controlled Trials; HTAs; Allied and Alternative 

Medicine Database (AMED) (inclusive dates January 1998 – 

January 2008); 13 sets of pressure ulcer guidelines 

(approximately 3000 published manuscripts reviewed) 

7 
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Author and Date 

Organization 

Indication/ 

Subgroup 
Evidence Source Employed by the Guideline 

AGREE 

Quality 

Assessment 

(Scale 0-7) 

Registered Nurses' 

Association of Ontario 

(2007) 

Pressure ulcers MEDLINE; Embase; CINAHL 

 

6 

Association for the 

Advancement of Wound 

Care (2010) 

Pressure ulcers Manual searches of published literature (primary sources); 

manual searches of published Literature (secondary sources); 

searches of electronic databases; searches of unpublished 

data 

6 

Department of Veterans 

Affairs (VA)/Department of 

Defense (DOD) (2007) 

Management of 

lower extremity 

amputations 

MEDLINE/PubMed; DARE; CENTRAL 

 

5 

Wound, Ostomy and 

Continence Nurses Society 

(Bonham et al., 2008) 

Nonhealing 

ischemic wounds 

MEDLINE; CINAHL; Cochrane Library 

 

5 

American Academy of 

Otolaryngology – Head and 

neck Surgery (Stachler et 

al., 2012) 

Sudden 

sensorineural 

hearing loss 

National Guideline Clearinghouse; Cochrane Library; 

CINAHL; Embase; PubMed; Web of Science; BIOSIS; 

CENTRAL; CAB Abstracts; CMA Infobase; NHS Evidence; 

ENT and Audiology; National Library of Guidelines; NICE; 

Scottish Intercollegiate Guidelines Network (SIGN), New 

Zealand Guidelines Group (NZGG); Australian National 

Health and Medical Research Council; Tripdatabase; DARE 

HTA Database; Health Services Technology Assessment 

Texts (HSTAT)  

7 

Agence d'Evaluation des 

Technologies et des Modes 

d'Intervention en Sante 

(AETMIS) (2007) 

Cerebral palsy CINAHL; dissertation abstracts; Cochrane Library; 

psychological abstracts; PubMed; Embase; World of Science; 

textbooks; websites of the Undersea and Hyperbaric Medical 

Society (UHMS), National Institute of Neurological 

Disorders and Stroke (NINDS), United Cerebral Palsy 

Association 

5 

Dutch Head and Neck 

Oncology Cooperative 

Group (2007) 

Osteoradionecrosi

s (ORN) 

Cochrane Library; MEDLINE; Embase; CINAHL; 

PsycINFO 

 

5 

Weaver (2011) Critically ill 

intubated, 

mechanically 

ventilated patients 

MEDLINE; research repository of the Rubicon Foundation to 

find publications not indexed in PubMed; abstracts and 

reports presented at scientific meetings; clinical trial 

registries 

2 
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HEALTH TECHNOLOGY EVIDENCE IDENTIFICATION 

Discussion Document:  What are the key factors and health outcomes and what evidence is there? 

Safety Outcomes 
 

Safety Evidence 

Death 
  
  

Persistent ocular changes 
  
  

Ear Barotrauma 
 

Sinus barotrauma 
 

Pulmonary barotrauma 
 

Claustrophobia 
 

Central nervous system seizures 
 

Pulmonary oxygen toxicity 
 

Pulmonary edema 
 

Ear pain 
 

Sinus pain 
 

Abdominal pain 
 

Hypoxia 
 

Joint pain 
 

Toothache 
 

General pain or discomfort during 
compression  

Tympanostomy tube placement 
 

Efficacy – Effectiveness Outcomes Efficacy / Effectiveness Evidence 

Diabetic non-healing wounds 
 

Incidence of healing 
  
  

Amputation rates 
  
  

QOL 
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Wound size reduction 
  
  

Nondiabetic Nonhealing Wounds 
 

Venous,arterial pressure ulcers 
 

Compromised grafts and flaps 
 

Surgical reconstruction (w/o grafts 
or flaps)  

Crush injuries 
 

Thermal burns 
 

Acute traumatic peripheral ischemia 
 

Refractory Osteomylitis 
 

Resolution/cure 
 

Infection relapse rate 
 

# days in hospital 
 

Late Radiation Tissue Injury 
 

Complete  
resolution or  
improvement of  
tissue damage or  
necrosis  

Prevention of  
ORN after tooth  
extraction  

Complete  
mucosal cover  
and  
establishment of  
bony continuity  
for ORN  

QOL 
 

Improvement in 
late effects of  
radiation (LENTSOMA scores)  

Loss of dental  
implants  

Wound  
dehiscence in  
head and neck  
tissues  

Brain Injury- TBI 
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Mortality  
among pts  
w/ TBI)  

Functional  
outcomes  
among pts  
w/ TBI  

Brain Injury- non-TBI 

 

Mortality among pts w/ non-TBI 
brain injuries  

Functional outcomes among non-TBI 
brain injury pts  

Symptoms among non-TBI brain 
injury pts  

Cerebral Palsy 
 

Motor function 

 

Caregiver/PEDI 

 

Other disease-specific outcomes 

 

Multiple Sclerosis 
 

Reduction in EDSS 

 

Prevention of exacerbation 

 

FSS 

 

Migraine 
 

Migraine relief 

 

Reduction in nausea and vomiting  

 

Need for rescue medication 

 

Migraine pain intensity 

 

Cluster Headache 

 

Relief from cluster headaches 

 

Headache index (success defined as 
50% reduction in index)  

Sensorineural Hearing Loss 
  

Hearing improvement/ 
recovery in acute sensorineural 
hearing loss  
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Hearing improvement/ 
recovery in chronic sensorineural 
hearing loss  

Special Population / Considerations 
Outcomes Special Population Evidence 

Age 
 

Sex 
 

Race 
 

Ethnicity 
 

Disability 
 

Comorbidities 
 

Wound or injury duration and 
severity  

Treatment Setting 
 

Cost 
 

Cost Evidence 

Cost-effectiveness  
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Clinical Committee Evidence Votes  

 
First Voting Question 
The HTCC has reviewed and considered the technology assessment and information provided by the 
administrator, reports and/or testimony from an advisory group, and submissions or comments from the public.  
The committee has given greatest weight to the evidence it determined, based on objective factors, to be the 
most valid and reliable.    
 

Is there sufficient evidence under some or all situations that the technology is: 

     

 
Unproven 

(no) 
Equivalent 

(yes) 
Less 
(yes) 

More 
(yes) 

Effective 
        

Safe 
        

Cost-effective 

        

 
Discussion 
Based on the evidence vote, the committee may be ready to take a vote on coverage or further discussion may be 
warranted to understand the differences of opinions or to discuss the implications of the vote on a final coverage 
decision.   

 Evidence is insufficient to make a conclusion about whether the health technology is safe, 
efficacious, and cost-effective; 

 Evidence is sufficient to conclude that the health technology is unsafe, ineffectual, or not 
cost-effective   

 Evidence is sufficient to conclude that the health technology is safe, efficacious, and cost-
effective for all indicated conditions;  

 Evidence is sufficient to conclude that the health technology is safe, efficacious, and cost-
effective for some conditions or in some situations 

 
A straw vote may be taken to determine whether, and in what area, further discussion is necessary.   
 
 
Second Vote 
Based on the evidence about the technologies’ safety, efficacy, and cost-effectiveness, it is  
 
_______Not Covered  _______ Covered Unconditionally   _______ Covered Under Certain Conditions    
 
Discussion Item 

Is the determination consistent with identified Medicare decisions and expert guidelines, and if not, what 
evidence is relied upon. 
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Clinical Committee Findings and Decisions  

 
Next Step: Cover or No Cover  
If not covered, or covered unconditionally, the Chair will instruct staff to write a proposed findings and decision 
document for review and final adoption at the following meeting.   
 
Next Step: Cover with Conditions 
If covered with conditions, the Committee will continue discussion.  
 
1)  Does the committee have enough information to identify conditions or criteria? 

 Refer to evidence identification document and discussion. 

 Chair will facilitate discussion, and if enough members agree, conditions and/or criteria will be identified 
and listed.   

 Chair will instruct staff to write a proposed findings and decision document for review and final adoption 
at next meeting. 

 
2)  If not enough or appropriate information, then Chair will facilitate a discussion on the following: 

 What are the known conditions/criteria and evidence state 

 What issues need to be addressed and evidence state 
 
The chair will delegate investigation and return to group based on information and issues identified.  Information 
known but not available or assembled can be gathered by staff ; additional clinical questions may need further 
research by evidence center or may need ad hoc advisory group; information on agency utilization, similar 
coverage decisions may need agency or other health plan input; information on current practice in community or 
beneficiary preference may need further public input.  Delegation should include specific instructions on the task, 
assignment or issue; include a time frame; provide direction on membership or input if a group is to be convened.  
 
 
UEfficacy Considerations: 

 What is the evidence that use of the technology results in more beneficial, important health 
outcomes?  Consider: 

o Direct outcome or surrogate measure 
o Short term or long term effect 
o Magnitude of effect 
o Impact on pain, functional restoration, quality of life 
o Disease management  

 What is the evidence confirming that use of the technology results in a more beneficial outcome, 
compared to no treatment or placebo treatment? 

 What is the evidence confirming that use of the technology results in a more beneficial outcome, 
compared to alternative treatment? 

 What is the evidence of the magnitude of the benefit or the incremental value 

 Does the scientific evidence confirm that use of the technology can effectively replace other technologies 
or is this additive? 

 For diagnostic tests, what is the evidence of  a diagnostic tests’ accuracy 
o Does the use of the technology more accurately identify both those with the condition being 

evaluated and those without the condition being evaluated?  

 Does the use of the technology result in better sensitivity and better specificity?  

 Is there a tradeoff in sensitivity and specificity that on balance the diagnostic technology is thought to be 
more accurate than current diagnostic testing? 

 Does use of the test change treatment choices? 
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USafety 

 What is the evidence of the effect of using the technology on significant morbidity?   
o Frequent adverse effect on health, but unlikely to result in lasting harm or be life-threatening, or; 
o Adverse effect on health that can result in lasting harm or can be life-threatening. 

 Other morbidity concerns  

 Short term or  direct complication versus long term complications 

 What is the evidence of using the technology on mortality – does it result in fewer adverse non-
fatal outcomes? 

 
UCost Impact 

 

 Do the cost analyses show that use of the new technology will result in costs that are greater, equivalent 
or lower than management without use of the technology? 

 
UOverall 
 

 What is the evidence about alternatives and comparisons to the alternatives 

 Does scientific evidence confirm that use of the technology results in better health outcomes than 
management without use of the technology? 
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