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Kliiniline küsimus nr 8
Kas lamatise riskiga patsiendid peaksid tarbima valgurikast toitu (määruses nr 131 „Tervisekaitsenõuded toitlustamisele tervishoiu- ja hoolekandeasutuses“ nimetatud valgurikas dieet) vs tavapäraste toitumissoovituste järgimine (määruses nr 131 nimetatud baasdieet)?
Valgurikas dieet antud määruse mõistes tähendab valgu ööpäevast kogust 110g, mil tavapärase dieedi korral soovitatakse meestele erinevas vanuses 50-65 g valku ning naistele 50 g valku ööpäevas.
Kriitilised tulemusnäitajad: 
Lamatise paranemise kiirus, lamatise tekkimise kiirus (tekkimine), elukvaliteet, lamatiste retsidiveerumine, valu. 
Kokkuvõte tõendusest
Tõenduse kvaliteet on väga madal, väitmaks et 15% väheneb haigla patsientidel lamatishaavandi tekkerisk täiendava toitmise korral. 
	Toitumise kohta on tehtud 4 süstemaatilist ülevaadet, mis peamisel tuginevd viiele kliinilisele uuringule: 2005. Delmi 1990, Ek 1991, Hartgrink 1998, Bourdel-M 2000, Houwing 2003. Lisaks on 2013 aastal avaldatud lisatoitmise kulutõhususe analüüs lamatishaavanidite ennetuses (Banks, 2013)
Viies RCT hinnatakse täiendava toitmise mõju uute haavandi tekkimisele. 

Patsiendid:

Kolmes uuringus on patsiendid puusaluu murruga, ühes on esmaselt pikaravihaiglasse saabunud patsiendid ning ühes > 65 a kriitiliselt haiged patsiendid, kes ei suuda ise liikuda ega süüa.

Interventsioon
Lisatoidu energeetiline väärtus varieerus erinevates uuringutes 254-1500 kcal/päevas. Enamasti sisaldas toitesegu lisaks suurendatud valgukogusele ka süsivesikuid, lipiide, vitamiine ja mineraalaineid. Patsientide jälgimisaeg oli 2 nädalast 6 kuuni. Hartgrinki uuringus manustati lisatoit nasogastraalsondi kaudu. 

Kõikides uuringutes kasutati tulemuse hindamisel erinevaid lamatiste klassifitseerimise viise.

· Langer 2003, uuendatud 2008.a Cochrane ülevaade, mis analüüsis 4 kliinilist uuringut.

Neljas RCT võrreldi erinevalt kombineeritud toitesegusid, mis erinesid energeetilise väärtuse, valgusisalduse või täiendavate toidulisandite poolest. Suurimaas uuringus (Bourdel-M 2000) leiti, et täiendav toitesegu manustamine vähendab lamatiste tekkimise riski. Kolme väiksema uuirngu tulemusi ei saa hinnata, kuna uuritavate arv on liialt väike.  

· Stratton 2005.a lisas oma metaanalüüsi viis kliinilist uuringut. 
Metaanalüüsi tulemus näitab. et suukaudse täiendava toitelahuse 200-250 kcal 2-26 nädala vältel vähendab lamatiste tekkeriskiga patsientidel 25% võrra lamatiste tekkeriski võrreldes standardraviga (OR 0,75, 95% CI 0,62-0,89, 4 RCTs, n=1224, eakad, postoperatiivsed, krooniliste haigustega hospitaliseeritud patsiendid).
· 2013. aastal tehtud süstemaatiline ülevaade Little et al. ei lisanud ühtegi uut uuringut toitumise ennetava mõju kohta lamatiste tekkimisele. 
Little tõdeb, et pikaajalisema jälgimisega kliinilised uuringud üksikute täiendavate toitainete mõju kohta on vajalikud, et saada kindlaid tõendeid täiendava toitmise efektiivsusest. Seni saab vaid soovitada täiendavat skriiningut, et tuvastada, kas patsientide energia- ja toitainetevajadus on tagatud.

· 2009. a publitseeriti analüüs lamatishaavandite tõenduspõhisest ennetusest - Ontario Health Technology Asessment Series (OHTAS) „Pressure Ulcer Prevention An Evidence-Based Analysis“. Ka see analüüs põhineb nimetatud 5 uuringu hindamisel. Tehtud on hindamine GRADE põhimõtteid järgides. 

· Chou et al. 2013 avaldas Agency for Health Care Research and Quality (AHCRQ) „Pressure Ulcer Risk Assessment and Prevention: Comparative Effectiveness“.
Viimased kaks on analüüsinud seni tehtud RCT tulemusi ning kvaliteeti. AHCRQ on lisaks eelnevalt nimetatud 5 RCT-le hinnatud ka Theilla 2007 RCT. Kuna Theilla uurigus võrreldi eikosapentaoksiidhapet, gamma-linolenhapet ja antioksüdante sisaldavat toitesegu kõrge rasvasisalduse ja madala süsivesikutesisaldusega toiteseguga ning see ei ole seotud meie käsitlusala küsimusega, on antud uuring jäetud analüüsist välja.
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Metaanalüüsi uuringute kvaliteet. 

Bourdel M 2000 võrdlusgrupid ei olnud alguses lamatiste tekkimise riskiskooride võrdluses sarnased. Interventsioonigrupis oli madalam haavandi riskiskoor, olid vähem kõrvalabist sõltuvad ehk  interventsioonigrupi patsientidel väiksem risk lamatishaavandi tekkeks. 
Hartgrinki uuringus toitmisel nasogastraalsondiga oli katkestajate osakaal I nädalal 54% kuna patsiendid ei talunud sondi. 
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Tulemused: [image: image4.emf]
Metaanalüüsi tulemusena on võrdluses lisatoit vs standard haigla toit on statistiliselt usaldusväärne suhtelise riski vähenemine 15% lamatishaavandi tekkimisele CI  0,85 (0,72 - 0,99), kui manustatakse täiendavat lisatoitu (Fig 16). 
Uuringute kvaliteet GRADE ga on väga madal (Tabel 53). 
Võimalikud kahjud: 

Võimalikke kahjusid patsiendile on hinnatud AHCRQ 2013 analüüsis ning välja on toodud vaid  Hartgrink 1998 a uuring, kus kahjudena tuuakse välja nasogastraalsondiga toitmisel suur uuringu katkestajate arv – 54% esimesel nädalal.
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· Efektiivsuse uuring Banks, et al. 2013
Lamatiste tekkeriskiga patsientidel on lamatishaavandite ennetamaiseks riskigrupi patsientidel. Loodud mudeli põhjal hinnati, et Austraalias Qeenslandi riiklikes haiglates ühe aasta jooksul tekib keskmiselt 2896 lamatist vähem, keskmiselt väheneb  12 397 haiglapäevade arv ning keskmine kulu vähenemine on üle 2 miljoni euro, kui rakendatakse täiendavat toitmist lamatiste tekkeriskiga patsientidel võrreldes standardtoitmisega.  Mudelis võeti aluseks Strattoni metaanalüüsi tulemused. 
Ravijuhendid

Kokkuvõte ravijuhendites leiduvast:
Toitumissoovitusi käsitletakse 8 ravijuhendis (NPUAP 2009, NICE 2005, AAWC_2010, RiskA_PrevPU_2005_2011, EB Nutr 2011, WRR 2010, ISCI 2012, GERNURS 2008).
Stratton 2007 süstemaatilises ülevaates tuuakse välja, et ambulatoorses ravis või kodus viibivatel eakatel, kellel on erinevaid kroonilisi haiguseid võib toitumisprobleeme olla 18-50%, seejuures haiglas viibivatel eakatel 18-60 %. Enne toitmise tõhustamist (valgurikkam vs vähem valgurikkam) on vajalik hinnata, milline on patsiendi toitumine ning kas see vastab minimaalsetele vajadustele olukordades, mil võivad tekkida toitumisprobleemid. Epidemioloogilistest uuringutest on teada, et väike kehakaal ja halb toitumus on lamatishaavandite tekkimisel iseseisvad riskitegurid. Alatoitumust defineeritakse valgu või ka energia vähesusena.  
Põhjuslik seos toitumise ja lamatiste tekkimise vahel ei ole senini selge. Vajalik on täiendavat tõenduspõhist informatsiooni, et teada saada toitumise, suukaudsete toitelahuste ja parenteraalsete toitelahuste tähendusest lamatishaavandite ennetamisel.
Vaadeldavates ravijuhendites toitmisega (täiendava valgu manustamisega) seotud tõendusmaterjali otsing tehtud 2010. aastani. AHCRQ analüüsis on otsing tehtud 2012 a juulini. Täiendavaid uurimistulemusi antud teemal ei lisandunud. 
Soovituste tugevus erinevates ravijuhendites on A tasemega soovitusest ekspertarvamuseni. Millal anda täiendavat suurendatud valgusisaldusega suukaudse või/ja nasogastraalsondi kaudu toitmist varieerub - siis kui on risk alatoitumuseks ja lamatishaavandi tekkimiseks ägedate või krooniliste haiguste tõttu, on vajadus säilitada adekvaatne toitmine või ilmneb lisatoitmise vajadus või tagada toitmine, mis vastab individuaalsetele vajadustele. Patsientide grupid, kellele soovitust antakse on erinevad: krooniliste või ägedate haiguste tõttu suurema lamatiste tekkeriskiga patsiendid, kirurgilise operatsioonijärgsed patsiendid (NPUAP 2009),  eakad kriitiliselt haiged patsiendid (RiskA_PrevPU_2005_2011)
Kõikide ravijuhendite soovitused põhinevad viiel eelnevalt nimetatud RCT-l, Langer 2003 ja Stratton 2005 metaanalüüsil. Kuid erinevad juhendid ei ole alati viidanud kõikidele vaid ainult osadele teadaolevatest uuringutest. Osadel ravijuhenditel puuduvad soovituste taga konkreetsed viited (ISCI 2012). 
WRR 2010 ja AAWC 2010  nimetavad, et täiendava toitmise soovitamisel on oluline hinnata ka patsiendi või pereliikmete eelistusi. 

Enamik juhendeid soovitab skriinida toitumust ja toitumist, kellel on lamatishaavandi tekkimise risk. On oluline, et skriininginstrument oleks valideeritud, usaldusväärne ja kohane patsientidele, keda hinnatakse.  Samas on teadaolevalt on üle 70 toitumise hindamise testi, mis erinevad usaldusväärsuse ja valiidsuse poolest. Puudub kuldstandard (Green, 2005). 
Kokkuvõtteks

Ravijuhendites antud soovitused on varieeruva sisuga ning erineva soovituste tugevusega. Tavaliselt käsitletakse enteraalsete või parenteraalsete valgurikaste toitesegude manustamist riskigrupi patsientidele, kuid ei käsitle seda, kas tavapärane toit peaks olema suurema valgusisaldusega. Meie käsitlusala küsimusele täpset vastust ei ole olnud võimalik leida.  
Viited
	Kokkuvõtte (abstract või kokkuvõtlikum info)
	Viide kirjandusallikale

	Pressure ulcers affect 10% of people in hospitals and older people are at highest risk. The correlation between nutritional intake and the development of pressure ulcers is suggested by several studies, but the results are inconsistent.

To evaluate the effectiveness of enteral and parenteral nutrition on the prevention and treatment of pressure ulcers.

Randomised controlled trials evaluating the effectiveness of enteral or parenteral nutrition on the prevention and treatment of pressure ulcers by measuring the incidence of new ulcers, ulcer healing or changes in pressure ulcer severity. There were no restrictions on patients, setting, date, publication status or language.

MAIN RESULTS: 

Only 8 randomised controlled trials out of 16 potentially relevant articles were included. However, most of the 8 trials included are small and of poor methodological quality.

PREVENTION: 

Four studies compared a combination of nutritional supplements, consisting of a minimum of energy and protein in different dosages, for the prevention of pressure ulcers. The largest study found that nutritional supplements reduced the number of new pressure ulcers (Bourdel-M 2000). The three smaller studies lacked power.

TREATMENT: 

Four studies evaluated the effects of nutritional supplements for the treatment of existing pressure ulcers: one trial examined mixed nutritional supplements, one trial examined zinc, another the effect of proteins, and two studies compared ascorbic acid. The trials included are heterogeneous with regard to participants, interventions and outcomes; therefore it was considered inappropriate to perform a meta-analysis.

REVIEWER'S CONCLUSIONS: 

It was not possible to draw any firm conclusions on the effect of enteral and parenteral nutrition on the prevention and treatment of pressure ulcers. Further trials of high methodological quality are necessary.

	Langer G, Schloemer G, Knerr A, Kuss O, Behrens J. Nutritional interventions for preventing and treating pressure lcers.
Cochrane Database Syst Rev. 2003; (4):CD003216.

	Abstract : In April 2008, the Medical Advisory Secretariat began an evidence-based review of the literature concerning pressure ulcers.Please visit the Medical Advisory Secretariat Web site, http://www.health.gov.on.ca/english/providers/program/mas/tech/tech_mn.html to review these titles that are currently available within the Pressure Ulcers series.PRESSURE ULCER PREVENTION: an evidence based analysisThe cost-effectiveness of prevention strategies for pressure ulcers in long-term care homes in Ontario: projections of the Ontario Pressure Ulcer Model (field evaluation)MANAGEMENT OF CHRONIC PRESSURE ULCERS: an evidence-based analysis (anticipated pubicstion date - mid-2009)

PURPOSE:

A pressure ulcer, also known as a pressure sore, decubitus ulcer, or bedsore, is defined as a localized injury to the skin/and or underlying tissue occurring most often over a bony prominence and caused by pressure, shear, or friction, alone or in combination. (1) Those at risk for developing pressure ulcers include the elderly and critically ill as well as persons with neurological impairments and those who suffer conditions associated with immobility. Pressure ulcers are graded or staged with a 4-point classification system denoting severity. Stage I represents the beginnings of a pressure ulcer and stage IV, the severest grade, consists of full thickness tissue loss with exposed bone, tendon, and or muscle. (1) In a 2004 survey of Canadian health care settings, Woodbury and Houghton (2) estimated that the prevalence of pressure ulcers at a stage 1 or greater in Ontario ranged between 13.1% and 53% with nonacute health care settings having the highest prevalence rate (Table 1). Executive Summary Table 1: Prevalence of Pressure Ulcers()SettingCanadian Prevalence,% (95% CI)Ontario Prevalence,Range % (n)Acute care25 (23.8-26.3)23.9-29.7 (3418)Nonacute care30 (29.3-31.4)30.0-53.3 (1165)Community care15 (13.4-16.8)13.2 (91)Mixed health care22 (20.9-23.4)13.1-25.7 (3100)All health care settings26 (25.2-26.8)13.1-53.3 (7774)*CI indicates confidence interval.†Nonacute care included sub-acute care, chronic care, complex continuing care, long-term care, and nursing home care.‡Mixed health care includes a mixture of acute, nonacute, and/or community care health care delivery settings.Pressure ulcers have a considerable economic impact on health care systems. In Australia, the cost of treating a single stage IV ulcer has been estimated to be greater than $61,000 (AUD) (approximately $54,000 CDN), (3) while in the United Kingdom the total cost of pressure ulcers has been estimated at £1.4-£2.1 billion annually or 4% of the National Health Service expenditure. (4) Because of the high physical and economic burden of pressure ulcers, this review was undertaken to determine which interventions are effective at preventing the development of pressure ulcers in an at-risk population. REVIEW STRATEGY: The main objective of this systematic review is to determine the effectiveness of pressure ulcer preventive interventions including Risk Assessment, Distribution Devices, Nutritional Supplementation, Repositioning, and Incontinence Management. A comprehensive literature search was completed for each of the above 5 preventive interventions. The electronic databases searched included MEDLINE, MEDLINE In-Process and Other Non-Indexed Citations, EMBASE, the Cochrane Library, and the Cumulative Index to Nursing and Allied Health Literature. As well, the bibliographic references of selected studies were searched. All studies meeting explicit inclusion and exclusion criteria for each systematic review section were retained and the quality of the body of evidence was determined using the Grading of Recommendation Assessment, Development, and Evaluation (GRADE) system. (5) Where appropriate, a meta-analysis was undertaken to determine the overall estimate of effect of the preventive intervention under review.

SUMMARY OF FINDINGS:
RISK ASSESSMENT: There is very low quality evidence to support the hypothesis that allocating the type of pressure-relieving equipment according to the person's level of pressure ulcer risk statistically decreases the incidence of pressure ulcer development. Similarly, there is very low quality evidence to support the hypothesis that incorporating a risk assessment into nursing practice increases the number of preventative measures used per person and that these interventions are initiated earlier in the care continuum. PRESSURE REDISTRIBUTION DEVICES: There is moderate quality evidence that the use of an alternative foam mattress produces a relative risk reduction (RRR) of 69% in the incidence of pressure ulcers compared with a standard hospital mattress. The evidence does not support the superiority of one particular type of alternative foam mattress. There is very low quality evidence that the use of an alternating pressure mattress is associated with an RRR of 71% in the incidence of grade 1 or 2 pressure ulcers. Similarly, there is low quality evidence that the use of an alternating pressure mattress is associated with an RRR of 68% in the incidence of deteriorating skin changes. There is moderate quality evidence that there is a statistically nonsignificant difference in the incidence of grade 2 pressure ulcers between persons using an alternating pressure mattress and those using an alternating pressure overlay. There is moderate quality evidence that the use of an Australian sheepskin produces an RRR of 58% in the incidence of pressure ulcers grade 1 or greater. There is also evidence that sheepskins are uncomfortable to use. The Pressure Ulcer Advisory Panel noted that, in general, sheepskins are not a useful preventive intervention because they bunch up in a patient's bed and may contribute to wound infection if not properly cleaned, and this reduces their acceptability as a preventive intervention. There is very low quality evidence that the use of a Micropulse System alternating pressure mattress used intra operatively and postoperatively produces an RRR of 79% in the incidence of pressure ulcers compared with a gel-pad used intraoperatively and a standard hospital mattress used postoperatively (standard care). It is unclear if this effect is due to the use of the alternating pressure mattress intraoperatively or postoperatively or if indeed it must be used in both patient care areas. There is low quality evidence that the use of a vesico-elastic polymer pad (gel pad) on the operating table for surgeries of at least 90 minutes' duration produces a statistically significant RRR of 47% in the incidence of pressure ulcers grade 1 or greater compared with a standard operating table foam mattress. There is low quality evidence that the use of an air suspension bed in the intensive care unit (ICU) for stays of at least 3 days produces a statistically significant RRR of 76% in the incidence of pressure ulcers compared with a standard ICU bed. There is very low quality evidence that the use of an alternating pressure mattress does not statistically reduce the incidence of pressure ulcers compared with an alternative foam mattress. NUTRITIONAL SUPPLEMENTATION: There is very low quality evidence supporting an RRR of 15% in the incidence of pressure ulcers when nutritional supplementation is added to a standard hospital diet. REPOSITIONING: There is low quality evidence supporting the superiority of a 4-hourly turning schedule with a vesico-elastic polyurethane foam mattress compared with a 2-hourly or 3-hourly turning schedule and a standard foam mattress to reduce the incidence of grade 1 or 2 pressure ulcers. INCONTINENCE MANAGEMENT: There is very low quality evidence supporting the benefit of a structured skin care protocol to reduce the incidence of grade 1 or 2 pressure ulcers in persons with urinary and/or fecal incontinence. There is low quality evidence supporting the benefit of a pH-balanced cleanser compared with soap and water to reduce the incidence of grade 1 or 2 pressure ulcers in persons with urinary and fecal incontinence.

CONCLUSIONS:There is moderate quality evidence that an alternative foam mattress is effective in preventing the development of pressure ulcers compared with a standard hospital foam mattress. However, overall there remains a paucity of moderate or higher quality evidence in the literature to support many of the preventive interventions. Until better quality evidence is available, pressure ulcer preventive care must be guided by expert opinion for those interventions where low or very low quality evidence supports the effectiveness of such interventions.

ABBREVIATIONS:

CIConfidence intervalGRADEGrading of Recommendation Assessment, Development, and EvaluationICUIntensive care unitMASMedical Advisory SecretariatNPUAPNational Pressure Ulcer Advisory PanelRASRisk assessment scaleRCTRandomized controlled trialRNAORegistered Nurses Association of OntarioRRRelative riskRRRRelative risk reduction.
	Ont Health Technol Assess Ser. 2009;9(2):1-104. Epub 2009 Apr 1.

Pressure ulcer prevention: an evidence-based analysis.

Health Quality Ontario.

	BACKGROUND: There have been few systematic reviews and no meta-analyses of the clinical benefits of nutritional support in patients with, or at risk of developing, pressure ulcers. Therefore, this systematic review and meta-analysis was undertaken to address the impact of enteral nutritional support on pressure ulcer incidence and healing and a range of other clinically relevant outcome measures in this group.

METHODS: Fifteen studies (including eight randomised controlled trials (RCTs)) of oral nutritional supplements (ONS) or enteral tube feeding (ETF), identified using electronic databases (including Pub Med and Cochrane) and bibliography searches, were included in the systematic review. Outcomes including pressure ulcer incidence, pressure ulcer healing, quality of life, complications, mortality, anthropometry and dietary intake were recorded, with the aim of comparing nutritional support versus routine care (e.g. usual diet and pressure ulcer care) and nutritional formulas of different composition. Of these 15 studies, 5 RCTs comparing ONS (4 RCTs) and ETF (1 RCT) with routine care could be included in a meta-analysis of pressure ulcer incidence.

RESULTS: Meta-analysis showed that ONS (250-500 kcal, 2-26 weeks) were associated with a significantly lower incidence of pressure ulcer development in at-risk patients compared to routine care (odds ratio 0.75, 95% CI 0.62-0.89, 4 RCTs, n=1224, elderly, post-surgical, chronically hospitalised patients). Similar results were obtained when a combined meta-analysis of ONS (4 RCT) and ETF (1 RCT) trials was performed (OR 0.74, 95% CI 0.62-0.88, 5 RCTs, n=1325). Individual studies showed a trend towards improved healing of existing pressure ulcers with disease-specific (including high protein) versus standard formulas, although robust RCTs are required to confirm this. Although some studies indicate that total nutritional intake is improved, data on other outcome measures (quality of life) are lacking.
CONCLUSIONS: This systematic review shows enteral nutritional support, particularly high protein ONS, can significantly reduce the risk of developing pressure ulcers (by 25%). Although studies suggest ONS and ETF may improve healing of PU, further research to confirm this trend is required.
	Stratton RJ, Ek AC, Engfer M, Moore Z, Rigby P, Wolfe R, Elia M. Ageing. Enteral nutritional support in prevention and treatment of pressure ulcers: a systematic review and meta-analysis.

Res Rev. 2005 Aug; 4(3):422-50.

	PURPOSE OF REVIEW: Skin ulcerations cause significant morbidity and mortality, while driving up healthcare utilization and costs. Interventions to prevent ulcers and improve wound healing times are needed to reduce the burden on patients and healthcare systems. It has been well established that weight loss, protein-calorie malnutrition, and dehydration are risk factors for pressure ulcers. Many nutritional interventions have been studied, with studies being of variable quality and producing mixed results. This review aims to clarify the current evidence and highlights the recent advances in the area of nutrition for the prevention and management of skin ulceration.

RECENT FINDINGS: Markers for assessing nutritional status will be reviewed first, followed by a discussion on the theoretical benefit of various nutritional interventions on wound healing. Recommendations for nutrient repletion are also included. Finally, the most recent or important literature will be highlighted and the risks and benefits of supplementation are debated. There is mixed evidence for most nutritional interventions, with most studies being of poor quality with variable study designs, lack of control groups, small sample sizes, and short study lengths.

SUMMARY: Long-term randomized trials of individual nutrients and clinically relevant endpoints are needed to definitively show the benefit of additional nutritional supplementation over dietary interventions. Until those studies become available, best evidence suggests the importance of screening for malnutrition, calculating resting energy expenditure and caloric needs, and monitoring dietary intake of essential nutrients.
	Little MO. Nutrition and skin ulcers. Curr Opin Clin Nutr Metab Care. 2013 Jan;16(1):39-49. Review

	Objectives:

While pressure ulcers commonly occur and are associated with significant health burdens, they are potentially preventable. This report systematically reviews the evidence on (1) risk-assessment scales for identifying people at higher risk of pressure ulcers and (2) preventive interventions to decrease incidence or severity of pressure ulcers. The Agency for Healthcare Research and Quality also commissioned a separate report on effectiveness of interventions to treat pressure ulcers.

Data sources:

Articles were identified from searches of MEDLINE® (1946 to July 2012), CINAHL (1988 to July 2012), the Cochrane Central Register of Controlled Trials and Database of Systematic Reviews (through July 2012), clinical trials registries, and reference lists. Review methods. We used predefined criteria to determine study eligibility. We selected randomized trials and cohort studies on the effects of use of risk-assessment tools and preventive interventions on clinical outcomes. We also selected prospective studies on the diagnostic accuracy of risk-assessment tools for predicting incidence of pressure ulcers. The quality of included studies was assessed, data were extracted, and results were summarized.

Results:
Of the 4,733 citations identified at the title and abstract level, we screened and reviewed 747 full-text articles. A total of 120 studies (in 122 publications) were included. One good- and two poor-quality studies evaluated effects of using a risk-assessment tool on clinical outcomes, with the good-quality randomized trial showing no difference between use of the Waterlow scale or the Ramstadius tool compared with clinical judgment in subsequent risk of pressure ulcers. Studies of diagnostic accuracy found that commonly used risk-assessment instruments (such as the Braden, Norton, and Waterlow scales) can help identify patients at increased risk for ulcers, but appear to be relatively weak predictors, with no clear difference among instruments in diagnostic accuracy. Fair-quality randomized trials consistently found that more advanced static support surfaces were associated with lower risk of pressure ulcers compared with standard mattresses in higher risk patients (relative risk range, 0.20 to 0.60), with no clear differences among different advanced static support surfaces. Evidence on the effectiveness and comparative effectiveness of other support surfaces, including more advanced dynamic support surfaces, was limited, with some trials showing no clear differences between dynamic and static support surfaces. One fair-quality trial found that stepped care with dynamic support surfaces was associated with substantially decreased risk of ulcers compared with stepped care beginning with static support surfaces. In lower risk populations of patients undergoing surgery, two trials found use of a foam overlay associated with an increased risk of pressure ulcers compared with a standard operating room mattress. Evidence on effectiveness of other preventive interventions (nutritional supplementation; repositioning; pads and dressings; lotions, creams, and cleansers; corticotropin injections; polarized light therapy; and intraoperative warming therapy for patients undergoing surgery) compared with standard care was sparse and insufficient to reach reliable conclusions.
Conclusions:

Although risk-assessment instruments can identify patients at higher risk for pressure ulcers, more research is needed to understand how the use of risk-assessment instruments impacts pressure ulcer incidence compared with clinical judgment. More advanced static support surfaces are more effective than standard mattresses for preventing ulcers in higher risk populations. More research is needed to understand the effectiveness of other preventive interventions over usual care and the comparative effectiveness of preventive interventions.
	Pressure Ulcer Risk Assessment and Prevention: Comparative Effectiveness

Comparative Effectiveness Reviews, No. 87

Investigators: Roger Chou, MD, Tracy Dana, MLS, Christina Bougatsos, MPH, Ian Blazina, MPH, Amy Starmer, MD, MPH, Katie Reitel, MSW, MPH, and David Buckley, MD, MPH.

Oregon Evidence-based Practice Center

Rockville (MD): Agency for Healthcare Research and Quality (US); May 2013.

Report No.: 12(13)-EHC148-EF
Citation: Chou R, Dana T, Bougatsos C, Blazina I, Starmer A, Reitel K, Buckley D. Pressure Ulcer Risk Assessment and Prevention: Comparative Effectiveness. Comparative Effectiveness Review No. 87. (Prepared by Oregon Evidence-based Practice Center under Contract No. 290-2007-10057-I.) AHRQ Publication No. 12(13)-EHC148-EF. Rockville, MD: Agency for Healthcare Research and Quality. May 2013

	The purpose of this study was to assess the effect of nutritional supplementation on dietary intake and on pressure ulcer development in critically ill older patients. The multi-center trial involved 19 wards stratified according to specialty and recruitment for critically ill older patients; 9 wards were randomly selected for nutritional intervention (nutritional intervention group), consisting of the daily distribution of two oral supplements, with each supplement containg 200 kcal, for 15 d. Pressure ulcer incidence was prospectively recorded for grades I (erythema), II (superficial broken skin), and III (subcutaneous lesion) for 15 d. Nutritional intake was monitored by using estimates in units of quarters validated by comparison with weight measurement. There were 672 subjects older than 65 y, and 295 were in the nutritional intervention group versus 377 in the control group. The patients were similar for age, sex ratio, and C-reactive protein. In comparison with the control group, the nutritional intervention group included more patients with stroke, heart failure, and dyspnea and fewer with antecedent falls, delirium, lower limb fractures, and digestive disease. The nutritional intervention group had a lower risk of pressure ulcers according to the Norton score but was less dependent (Kuntzman score) and had a lower serum albumin level. During the trial, energy and protein intakes were higher in the nutritional intervention group (day 2: 1081 +/- 595 kcal versus 957 +/- 530 kcal, P = 0.006; 45.9 +/- 27.8 g protein versus 38.3 +/- 23.8 g protein in the control group, P < 0.001). At 15 d, the cumulative incidence of pressure ulcers was 40.6% in the nutritional intervention group versus 47.2% in the control group. The proportion of grade I cases relative to the total number of cases was 90%. Multivariate analysis, taking into account all diagnoses, potential risk factors, and the intra-ward correlation, indicated that the independent risk factors of developing a pressure ulcer during this period were: serum albumin level at baseline, for 1 g/L decrease: 1.05 (95% confidence interval: 1.02 to 1.07, P < 0.001); Kuntzmann score at baseline, for 1-point increase: 1.22 (0.32 to 4.58, P = 0.003); lower limb fracture: 2.68 (1.75 to 4.11, P < 0.001); Norton score < 10 versus > 14: 1.28 (1.01 to 1.62, P = 0.04); and belonging to the control group: 1.57 (1.03 to 2.38, P = 0.04). In conclusion, it was possible to increase the dietary intake of critically ill elderly subjects by systematic use of oral supplements. This intervention was associated with a decreased risk of pressure ulcer incidence.
	Bourdel-Marchasson, I., et al., A multi-center trial of the effects of oral nutritional supplementation in critically ill older inpatients. Nutrition, 2000. 16(1): p. 1-5.

	to determine the effect of supplemental feeding on the nutritional status and the development and severity of pressure sores. The effect of supplemental feeding overnight (tube +) on patients with a fracture of the hip and a high pressure-sore risk score, was studied in a randomized clinical trial. The control group (tube -) had no supplemental feeding. After informed consent, 140 patients were randomized, and 129 of these took part in the trial (62 tube +, and 67 tube -). Protein and energy intake, haemoglobin, serum albumin, total serum protein and pressure-sore grade were measured at admission and after 1 and 2 weeks. Of the 62 patients randomized for tube feeding (tube +), only 25 tolerated their tube for more than 1 week and 16 for 2 weeks. Nevertheless, energy and protein intake was significantly higher in the tube + group (P < 0.001). This, however, did not significantly influence total serum protein, serum albumin and development and severity of pressure sores after 1 and 2 weeks. Comparison of the actually tube fed group (n=25 at 1 week, n = 16 at 2 weeks) and the control group showed a 2-3 times higher protein and energy intake (P < 0.0001), and a significantly higher total serum protein and serum albumin after 1 and 2 weeks in the actually tube fed group (all P < 0.001). Pressure-sore development and severity were not significantly influenced in the actually tube fed group. We conclude that we were not able to show a significant decrease in development and severity of pressure sores, because the nasogastric tube for supplemental feeding was not well tolerated in this patient group. Nevertheless, tube feeding overnight does result in a significant higher protein and energy intake, and has a significant effect on nutritional status in the actually tube-fed group. Other means of supplemental feeding will have to be used in order to answer the question of whether supplemental feeding can decrease development and severity of pressure sores.
Methodological consearns
	Hartgrink, H.H., et al., Pressure sores and tube feeding in patients with a fracture of the hip: a randomized clinical trial. Clin N

	METHODS: 

Hip-fracture patients (n=103) were included in this double-blind, randomised, placebo-controlled trial. They received 400 ml daily of a supplement enriched with protein, arginine, zinc and antioxidants (n=51) or a non-caloric, water-based placebo supplement (n=52). Presence and stage of PU were assessed daily for 28 days or until discharge (median: 10 days during supplementation).

RESULTS: 

Incidence of PU was not different between supplement (55%) and placebo (59%), but incidence of PU stage II showed a 9% difference (difference: 0.091; 95% CI: 0.07-0.25) between supplement (18%) and placebo (28%). Of patients developing PU 57% developed it by the second day. Time of onset (days) showed a trend (P=0.090) towards later onset of PU with supplement (3.6+/-0.9) than placebo (1.6+/-0.9).

CONCLUSIONS: 

Hip-fracture patients develop PU at an early stage. Nutritional supplementation may not prevent PU at this stage, but contributes possibly to a delayed onset and progression of PU. Nutritional supplementation may be more effective if initiated earlier.
Underpowered

Toidusegu sisaldas nii valku kui ka antioksüdante ja vitamiine.
	Houwing, R.H., et al., A randomised, double-blind assessment of the effect of nutritional supplementation on the prevention of pressure ulcers in hip-fracture patients. Clin Nutr, 2003. 22(4): p. 401-5.

	 COST Effectiveness study
	

	Background/objectives: This study estimates the economic outcomes of a nutrition intervention to at-risk patients compared with standard care in the prevention of pressure ulcer.

Subjects/methods: Statistical models were developed to predict ‘cases of pressure ulcer avoided’, ‘number of bed days gained’ and ‘change to economic costs’ in public hospitals in 2002–2003 in Queensland, Australia. Input parameters were specified and appropriate probability distributions fitted for: number of discharges per annum; incidence rate for pressure ulcer; independent effect of pressure ulcer on length of stay; cost of a bed day; change in risk in developing a pressure ulcer associated with nutrition support; annual cost of the provision of a nutrition support intervention for at-risk patients. A total of 1000 random re-samples were made and the results expressed as output probability distributions.

Results: The model predicts a mean 2896 (s.d. 632) cases of pressure ulcer avoided; 12 397 (s.d. 4491) bed days released and corresponding mean economic cost saving of euros 2 869 526 (s.d. 2 078 715) with a nutrition support intervention, compared with standard care.

Conclusion: Nutrition intervention is predicted to be a cost-effective approach in the prevention of pressure ulcer in at-risk patients.
	Banks, M.D., et al., Cost effectiveness of nutrition support in the prevention of pressure ulcer in hospitals. Eur J Clin Nutr, 2013. 67(1): p. 42-46.
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