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Figure C. Analytic framework: pressure ulcer treatment strategies
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Key Question 1. In adults with pressure ulcers, what is the comparative effectiveness of treatment
strategies for improved health outcomes
Key Question 2. What are the harms of treatments for pressure ulcers?
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Data Sources and Searches >P40

We searched for relevant English- and foreign-language studies and systematic
reviews in MEDLINE EMBASE, CINAHL, Evidence-Based Medicine Reviews,
Cochrane Central Register of Controlled Trials, Cochrane Database of Systematic
Reviews, Database of Abstracts of Reviews of Effects, Health Technolo
Assessment Database, gray literature, scientific information packets, agn%
reference Tists. Given the technological advancement in treatment interventions,
we restricted our search to January 1985 to October 2012 to find studies of
current relevance.
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Data Extraction and Quality Assessment

« We used an approach adapted from the Agency for Healthcare
Research and Quality (AHRQ) Methods Guide for Effectiveness
and Comparative Effectiveness Reviews (9) for determining the
strength of evidence as "high,” “moderate,” “low,”
or “insufficient” on the basis of the design, quantity, size, and
quality (risk of bias) of studlies, consistency across studies,
precision of estimates and directness of evidence
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Table. Summary of Evidence of Benefits and Harms of Pressure Ulcer Treatment Strategies*

Intervention

Support surface
AF beds vs. other surfaces§
(ulcer stage I, 1l or IV and
unstageable)

AP beds comparison of brands/
forms (ulcer stage I, 1ll, or IV)

AP beds vs. other surfaces
(ulcer stage 1, II, lll, or IV)

LAL beds vs. other surfaces
(ulcer stage 1, II, 1l, or IV)

Strength of Evidencet and
Summary of Results for
Wound Healing

Moderate
Reduction in wound size;
superior

Moderate

Complete wound healing:
similar

Reduction in wound size:
similar

Low

Reduction in wound size:
similar

Low

Reduction in wound size:
similar

-
T=l

p=1114

AEH

Studies, Participants,
and Study Duration for
Wound Healing
Analysis

5 studies (n = 908)
Duration: 4 d-36 wk

4 studies (n = 369)

Duration: 4 wk=
discharge, healing, or
death

4 studies (n = 368)
Duration: 2 wk=3 mo

5 studies (n = 329)

Duration: 1 wk=
discharge, healing, or
death

S

V E

Strength of Evidence for Harms$ Studies and
Participants for

Harms Analysis

Insufficient 7 studies (for all
Unclear harms for AF beds (rare or minor support
harms reported) interventions)
(n = 526)
Insufficient

Unclear harms for AP beds, comparison of
brands (rare or minor harms reported)

Insufficient

Unclear harms for AP beds vs. other
surfaces (rare or minor harms reported)

Insufficient

Unclear harms for LAL beds (rare or
minor harms reported)
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Study Selection P40

« We included randomized trials and comparative observational studies of
treatments for pressure ulcers in adults.

« We included noncomparative intervention series (n >50) for surgical
interventions and evaluation of harms.

« Exclusion criteria were wrong population (children; adolescents; and patients
with non—pressure-related ulcers, including but not limited to venous ulcers
and diabetic foot ulcers), studies of interventions without comparators,
hospice care settings unless complete wound healing was an outcome
measured, and case reports.

« Atleast 2/nvestigatorsindependently evaluated each study to determine
inclusion eligibility. Disagreement was settled by consensus or adjudication
by a senior investigator when consensus could not be reached.
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Intervention of
Summary of Results for

Wound Healing

and

of Studies and
Participants for
.

rms Analysis

and Study Duration for
Wound H.

Support surface

Analysis

AF beds vs. other surfacesS Moderate S studies (o~ 908) Insufficient 7 studies (for all
(uicer stage Ll or IV and Reduction in wound size: Duration: 4 d-36 wk Unclear harms for AF beds (rare or minor support
unstageable) superior harms reported) interventions

- 526>

AP beds comparison of brands/ crate 4 studies 7 — 369) Insufficient
forms (ulcer stage Il 11l or V) Complete wound healing: Duration: 4 wk— Unclear harms for AP beds. comparison of

siemitar discharge. healing. or brands (rare or minor harms reported)
Reduction in wound size death
simnitar

AP beds vs. other surfaces Lo 4 studies 368> Insufficient

Culcer stage L 1L L. or V) Reduction in wound size: Duration: 2 wk—3 mo Unclear harms for AP beds vs. other

LAL beds vs. other surfaces

sirnilar

Low
Reduction in wound size:

Culcer stage 1. or V) Duration: 1 Unciear harms for LAL beds (rare o
sirmilar discharge. healing. or minor harms reported.
death
Nutrition
Protein-containing ral 12 studies 562> Insufficient 7 studies 7 aas)
vs. st ots Rate of reduction in wound Duration: 7 d—10 mo Unclear harms of nutritional
or pla:cbo Culcer stage 1. 11, 11, size: superior supplementation
or
v-l.‘m-n < vs. placebo (ulcer stage Low 1 study 88 Insufficient 2 studies @ 135)
1, 1, or V) Rate of wound healing: Duration: 30 d-12 wk Unclear harms of vitamin C
sirmitar supplementation
Local wound applications
Hydrocolloid dressings vs. Low 10 studies (7~ S60) Moderate <4 studies (7 —~ 218)
conventional care (uicer stage |, Reduction in wound size: Duration: 3—-12 wk Hydrocolloid (rate of harms, O%—-169:):
1, 1, or V> sSuperiol skin reactions (nflammation, erythema),
maceration. pain. wound deterioration.
and overgranulation
Hydrocoliold dressings vs. foam Moderate 8 studies ¢ s08) Moderate 4 studies 230
dressings (ulcer stage Complete wound healing: Duration: 6 vk Foam dressings (rate of harms,
3% equivalent 0% —30%:): bleceding. overgranulation.
wound deterioration. maceration. tissue
damage
Radiant heat vs. other = 4 studies (i~ 160) Insufficient 1 study 7 —~ SO0)
Culcer stage 1l or V) Complete wound healing: Duration: 4—12 whk Unclear harms for radiant heat dressings
similar
Rate of reduction in wound
size: superior
Dextranomer paste vs. wound Low 2 studies 227> Loww 1 study n» 202>
dressings (ulcer stage |, 11, 111, or Reduction in wound size: Duration: 3-8 wk Dextranomer (rate of harms, 2296): minor
no inferior infection. bleeding. overgranulation.
and skin irritation
Topical Low 2 studies (7 — 169) Insufficient 2 studies @ — 145)
Orassings or standard’ core Reduction in wound size: Duration: 2—-8 wk Unclear harms for topical collagen
C(ulcer stage 11, 11l or V) similar
PODGF vs. placebo (ulcer stage 11 Low 4 studies (7 209> Insufficient S studies 222>
or V) Reduction in wound size: Duration: 4—-16 wk Unclear harms for PODGF
similar
Adjunctive therapy
Electrical stimulat; Moderate 6 studies G 243> Lows 3 studies 7 146>
(ulcer stage or V> Complete wound healing: Duration: 4—6 wk Local skin irritation
sirnilar 2 studies (1~ 3I9T7)
Rate of reduction in wound Duration: 3—16 wk
size: superior
Electromagnetic therapy vs. sham 4 studies &7 112> Insufficient 1 study 2 20
Culcer stage i, or V> Duration: 2—12 wik Unclear harms for electromagnetic
therapy
Therapeutic ultrasound vs. sham 2 studies (72 ~ 148) Insufficient 2 studies (7 —~ 101)
or standard care (ulcer stage II. Duration: 2—13 wk Unclear harms for therapeutic ultrasound
", or V> simmilar
Reduction in wound size:
similar
NPWT vs. standard care or topical Lowe 2 studies (7 —~ 138) Insufficient 2 studies (» —~ 77>
‘el Culcer stage 11l or V) Reduction in wound size: Duration: 4—6 wk Unclear harms for NPWT
sirmilar
Light therapy vs. sham or Loww 2 studies 7 317> Low 4 studies (n» ~ 327>
standard care (ulcer stage i1 Complete wound healing: Duration: 12 wk No clinically important harm reported
or IV)> sirmitar
Light therapy vs. sham Low 5 studies 7 P N i N — t \
standard care (ulcer stage 1. Reduction in wound size: Duration: 212 wias I \vnvc ey ‘
Hi. or 1IV) super. —
Laser therapy vs. sham or Lowe 2 studies 7 = 13 —— studflies f
standard care (ulcer stage 1 Reduction in wound size: Duration: 5-6 wk armgre £
or V) simnilar

5 studies

< 329)
e—

surfaces (rare or minor harms reported.
Insufficient

>
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[ex] Local Wound Applications->P44-45

...We found 10 studies (1 good-quality [52], 2 fairquality[53, 54], and 7 poor-quality [55-59,
112, 113])that compared hydrocolloid with gauze dressings and provided low-strength
evidence indicating greater reduction in wound size with hydrocolloid dressings. Statistical
heterogeneity precluded quantitative pooling of results across these studies. Complete
wound healing was equivalent with hydrocolloid and foam dressings (pooled relative risk,
1.12 [95% CI, 0.88 to 1.41]; 12 16.4%; P 0.301) (8 studies; moderate-strength evidence) (72—
79). Radiant heat dressings produced more rapid reduction in wound size than other
dressings based on moderately consistent results from 2 good-quality and 2 fair-quality trials,
but there was no evidence of benefit in terms of complete wound healing(pooled relative
risk, 1.23 [Cl, 0.70 to 2.14]; /12 0.0%; P 0.916) (83— 86). Evidence about the comparative
effectiveness of other dressing types was insufficient.
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OUTCOME-benefit (1)

Support

Aur-fluidized beds

Alternating pressure beds

Moderate

Moderate

Air-fluidized beds produced better healing in terms of reduction in ulcer
size compared with other surfaces (5 studies conducted in the late 1980s
and 1990s).

Complete wound healing and reduction in ulcer size were similar across
different brands and types of alternating pressure beds (4 studies).

Alternating pressure beds
compared with other surfaces

Alternating pressure chair
cushions

Low-air-loss beds

Low

Insufficient

Low

Wound improvement was similar for alternating pressure beds when
compared with air, fluid. or standard beds (4 studies).

Evidence about alternating pressure chair cushions did not permit

conclusions due to differences in the patient populations studied
(2 studies).

Wound improvement was sinular for low-air-loss beds compared with
foam surfaces (4 studies) and for low-air-loss beds compared with
low-air-loss bed overlays (1 study).

11




OUTCOME-benefit (2)

Nutrition
Protein-containing nutritional ~ Moderate When used in addition to other measures for treating pressure ulcers.
supplements protein-containing nutritional supplementation resulted m wound

improvement (12 studies).

Vitamin C Low Vitamin C used as a single nutritional supplement did not result in
wound improvement (1 study).

Zinc Insufficient The evidence did not allow conclusions as to whether zinc
supplementation improves pressure ulcer healing (1 study).
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OUTCOME-benefit (3)

Local Wound Applications

Hydrocolloid dressings
compared with conventional

Moderate

Wound improvement was superior with hydrocolloid compared with
gauze dressings (10 studies).

Wound improvement was equivalent with hydrocolloid and foam

dressings (8 studies).

ﬂﬁﬁcwnt

dressings

= = P
(compared with standard care or other dressing types: 7 s‘l:ud.les)
transparent film (4 studies). silicone (2 studies). and alginate dressings
(1 study) was inconclusive due to limitations in the number. size. and
quality of studies.

Radiant heat compared with Moderate Radiant heat dressings produced more rapid wound healing rates than

other dressings (healing rate) other dressings for stage IIT and IV ulcers (4 studies).

Radiant heat compared with Moderate Radiant heat dressings were similar to other dressings in terms of

other dressings (complete complete wound healing of stage III and I'V ulcers (4 studies).

wound healing)

Debriding enzymes compared Insufficient Evidence about the effectiveness of collagenase and other debriding

with dressings or other topical enzymes was inconclusive due to differences in the enzymes studied and

therapies outcomes measured (5 studies).

Dextranomer paste compared Low Dextranomer paste was i.nferiok to wound dressings (alginate. hydrogel)

with wound dressings in promoting wound area reduction (2 studies).

Topical collagen compared Low Wound improvement was similar with topical collagen applications

with hyvdrocolloid dressings or compared with hydrocolloid dressings or standard care (3 studies).

standard care

Topical phenytoin Insufficient Three studies of the effectiveness of topical phenytoin used different
comparators and produced inconsistent results.

Maggot therapy Insutficient Evidence about the effectiveness of maggot therapy was inconclusive

due to poor study quality (3 studies).

J)-\d.\ ‘5.
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OUTCOME-benefit (4)

Local Wound Applications

Hydrocolloid dressings Low Wound improvement was superior with hydrocolloid compared with
compared with conventional gauze dressings (10 studies).
care
Hydrocolloid compared with Moderate Wound improvement was equivalent with hydrocolloid and foam
foam dressings (8 studies).
Comparisons of different wound | Insufficient Evidence regarding the comparative effectiveness of hydrogel
dressings (compared with standard care or other dressing types: 7 studies).
transparent film (4 studies). silicone (2 studies). and alginate dressings
(1 study) was inconclusive duel to limitations in the number, size. and
quality of studies.
"Radiant neat compared with Moderate Radiant heat dressings produced more rapid wound healing rates than
other dressings (healing rate) other dressings for stage IIT and IV ulcers (4 studies).
Radiant heat compared with Moderate Radiant heat dressings were similar to other dressings in terms of
other dressings (complete complete wound healing of stage ITT and TV ulcers (4 studies).
wound healing)
Debriding enzymes compared Insufficient Evidence about the effectiveness of collagenase and other debriding
with dressings or other topical enzymes was inconclusive due to differences in the enzymes studied and
therapies outcomes measured (5 studies).
Dextranomer paste compared Low Dextranomer paste was inferior to wound dressings (alginate. hydrogel)
with wound dressings in promoting wound area reduction (2 studies).
Topical collagen compared Low Wound improvement was similar with topical collagen applications
with hydrocolloid dressings or compared with hydrocolloid dressings or standard care (3 studies).
standard care
Topical phenytoin Insufficient Three studies of the effectiveness of topical phenytoin used different
comparators and produced inconsistent results.
Maggot therapy Insufficient Evidence about the effectiveness of maggot therapy was inconclusive

due to poor study quality (3 studies).
14



OUTCOME-benefit (5)

Surgical techniques

Insufficient

Surgery

Evidence was inconclusive as to whether one approach to closure of
stage IIT to TV pressure ulcers was superior to others due to poor-quality

studies and heferogeneity i patient populations and surgical procedures
(4 studies).

15



OUTCOME-benefit (6)

Adjunctive

Electrical stimulation

Moderate

Electrical stimulation was beneficial in accelerating the rate of healing
of stage II. III, and IV pressure ulcers (9 studies).

Electromagnetic therapy

Therapeutic ultrasound

Negative pressure wound
therapy

Hydrotherapy

Light therapy (complete wound
healing)

Light therapy (wound surface
area reduction)

Laser therapy

Low

Low

Low

Insufficient

Low

Low

Low

Wound improvement of stage IL. III. or IV pressure ulcers was similar
with electromagnetic therapy compared with sham treatment (4 studies).

Wound improvement was similar with ultrasound compared with
standard care or sham treatment (3 studies).

Wound improvement was similar with negative pressure wound therapy
compared with standard care (3 studies).

Evidence on the effectiveness of hydrotherapy was insufficient based
on 2 randomized trials evaluating different treatment modalities (1 of
whirlpool therapy and 1 of pulsatile lavage).

Light therapy was similar to sham light therapy in producing complete
wound healing based on 2 randomized trials.

Light therapy reduced wound surface area over fime compared with
standard care or sham light therapy (5 studies).

Wound improvement was similar with laser therapy compared with
sham treatment or standard care (4 studies).

16




OUTCOME-harms

Key Question 2. What are the harms of treatments for pressure ulcers?
Harms: Support

Support. all strategies Insufficient Few of the identified studies (7 out of 24) explicitly addressed harms
attributable to support surfaces. In those where harms were mentioned.
most reported no significant differences in harms across the different
support surfaces. However. as the harms studied were different and were
associated with different support surfaces. we were unable to summarize
across studies.

Harrms: Nutritiorn
MNutrition. all strategies Insufficient Harms or adverse events were reported in about half of the studies (8 of

16). but the studies reported different harms. did not describe the harm.
or did not specifty it it was related to treatment.

Harms: Local Wound Applications

Dressings and topical therapies Moderate Harms reported with dressings and topical therapies for pressure ulcers
most commonly included skin irritation and inflammation and tissue
damage and maceration. Variability in study populations. interventions.
adverse event measurement. and reporting precluded an estimate of
adverse event rates for dressings and topical therapies (30 studies).

Dressings and topical therapies Insufficient Evidence was inconclusive as to whether specific dressing types or
topical therapies were associated with fewer harms than others due to
poor study quality and differential reporting of harms across studies
(7 studies).

Biological agents Insufficient Few harms were reported with biological agents. but evidence did not
permit determination of the incidence of harms due to lack of precision
across studies (5 studies).

Harms: Surgery

Recurrence or flap failure Low Reoperation due to recurrence or flap failure ranged from 12 to
24 percent (2 studies).
Adjunctive
Electrical stimulation Low The most common adverse effect of electrical stimulation was local skin

irritation (3 studies).

Electromagnetic therapy Insufficient Due to a lack of reporting. evidence did not permit conclusions about
Therapeutic ultrasound the harms of electromagnetic therapy (1 study). ultrasound (3 studies).
Negative pressure wound or negative pressure wound therapy (2 studies).

therapy

Light therapy TLow Light therapy caused no significant adverse events based on 4

randomized studies (4 studies).

Laser therapy Low Short-term use of laser therapy caused no significant adverse events
based on 3 randomized studies (4 studies in all).
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