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Kliiniline küsimus 
Toitumine 

9. Kas täiendava valgusisaldusega toidusegude manustamine lamatishaavandiga patsientidele soodustab haavandi paranemist võrreldes standarddieediga või platseeboga?

10. Kas täiendav vitamiinide ja mineraalainete manustamine lamatishaavandiga patsientidele soodustab haavandi paranemist vs standarddieediga vs platseeboga?

Kriitilised tulemusnäitajad: Tulemusnäitajad: Lamatishaavandi täielik paranemine, lamatishaavandi paranemise kestus, lamatishaavandi mõõtmete vähenemine, valu, lamatishaavandi taasteke, kahjud (ravitüsistused, dermatoloogilised tüsistused, verejooks, infektsioon), sepsise ennetamine, osteomüeliidi ennetamine
Kliinilisi küsimusi K9 ja K10 käsitletakse tõenduse kokkuvõttes koos, kuna uuringutes, mis selles valdkonnas on tehtud kasutatakse sageli toidusegusid, kus toidusegud sisaldavad nii täiendavas koguses valku kui ka vitamiine ja mineraalaineid. 
Cochrane Collaboration’i poolt on 2003. aastal ilmunud ja 2008. aastal uuendatud süstemaatiline analüüs koos metaanalüüsiga toitumise mõju hindamise kohta lamatishaavandi paranemisele. Kuueteistkümnest leitud uuringust sobis analüüsimiseks kaheksa. 2009-2013 on avaldatud 4 süstemaatilist ülevaadet ning tehnoloogiate hindamist. 2013.a. on avaldatud Belgia Healthcare Knowledge Centre (KCE) poolt ning 2014.a  NICE lamatishaavandite käsitluse juhendid. Kahes viimases on tehtud GRADE analüüs kõikide leitavate kliiniliste uuringute kohta ning andmebaaside otsingud on uuringute kohta on tehtud kuni 2013. a septembrini. 
Võib eeldata, et kahes väga hea kvaliteediga koostatud juhendis on aluseks on võetud kõige suurem hulk kliinilisi uuringuid ning tehtud on väga põhjalik uuringute kvaliteedi ning efektiivsuse hindamine. Seetõttu põhineb käesolev kokkuvõtte detailsemalt NICE-juhendi ja Belgia KCE analüüsi tulemustel. Teiste süstemaatilised analüüsid põhinevad samadel või vähematel kliinilistel uuringutel. 
Kokkuvõttes esitatakse uuringute tulemused, milles hindasid meie kriitilisi tulemusnäitejaid. Mõnes uuringus on tulemusnäitajaks PUSH skoor, mis hindab haavandi suurust, sügavust ning eksudaati. Ka need tulemused on esitatud. 
	Kokkuvõte

13 madala või väga madala kvaliteediga kliinilist uuringut on käsitlenud toidulisandite ja –segude mõju lamatishaavandite ravis. Valdavaks probleemiks on kallutatus ehk süstemaatilise vea esinemine ning väike uuritavate arv valimis. Uuringute mõju Eesti lamatishaavandi töögrupi poolt sõnastatud kriitilistele tulemusnäitajatele leiab harva. Valdavalt hinnatakse mitte lamatishaavanidte täielikku paranemist vaid PUSH skoori  (Pressure ulcer scale for healing) keskmise vähenemist (hindab lamatishaavandi paranemise tendentsi, 0 – täielik paranemine ja 17 maksimaalne raskusaste) või lamatishaavandite mõõtmete vähenemist.
On mõningane tõendus, et toidulisandid võivad olla lamatishaavandite ravis tõhusamad, kui haigla standard dieet. Uuringutes oli kasutatud väga erinevaid tulemusnäitajaid ja toidulisandeid ning –segusid, seetõttu ei saa esile tuua ühegi interventsiooni eelist teiste ees. Tulemuste rakendamisse kliinilises praktikas peaks suhtuma ettevaatlikusega, kuna uuritavate arv on olnud väike ning uuringutes on palju metoodilisi puudujääke. Enamasti ei olnud raporteeritud, kas patsientidel oli enne uuringusse kaasamist puudujääke senises toitumises. 
Ühes uuringus raporteeriti toidusegude kasutamisel enam kõhulahtisust, iiveldust ja oksendamist võrreldes standard haigla dieediga või platseeboga, kuid erinevused ei olnud statistiliselt olulised.

Kliinilises praktikas on oluline hinnata patsiendi staatust ning toidu täisväärtuslikkust. Kehakaal, hiljutine kaalulangus, tavaline või hiljuti muutunud toitumine, praegune toitumine on olulised hinnata ja dokumenteerida. 
Kulutõhususe analüüs Hisahige, 2102 Jaapani kohta näitab, et toidulisandite kasutamisel haiglas vähendab kulusid ning haiglas veedetud aega. Samas on analüüsil tõsised piiranguid, sest efektiivsushinnangu analüüs on tehtud tuginedes vaid ühele kliinilise uuringule. QUALY-d on esitatud, kuid puudub kalkulatsioon. Samuti ei ole selge, kuidas on kulutõhususe kalkulatsioonid tehtud. 



	Süstemaatilised ülevaated: 

A. 2014 NICE „Pressure ulcer management“ ja

B. 2013 Belgian Healthcare Knowledge Centre „A national guideline for the treatment of pressure ulcers“ 
For nutritional interventions to treat pressure ulcers, 1 Cochrane review was identified (Langer, 2003),  which included 4 randomised trials (Taylor, 1974, Ter Riet, 1995, Chernoff, 1990, and Norris, 1971). These randomised trials have been included in the evidence review and the Cochrane Review was updated. Ten further randomised trials were found(Desneves, 2005, Lee, 2006, Cereda, 2009, Van Anholt, 2010, Brewer, 1967, Benati, 2001 and Ohura, 2011, Meaume, 2009, Leigh, 2012 and Theilla, 2012). One study (Meaume, 2009) only included people with heel pressure ulcers. Benati (2001) met the inclusion criteria for the review but it had incomplete outcome reporting and so it was not possible to extract any results from this paper.
The evidence was limited. Thirteen studies were identified but each of these looked at different supplement mixes. There was no strong evidence of a change in critical or important outcomes associated with the use of nutritional supplementation. 
Toidusegude variandid ning patsientide grupid, kellel uuringuid on läbi viidud:

· Supplement of 500kcal, 34g protein, 6g arginine, 500mg vitamin C, 18mg zinc in addition to a standard hospital diet (n=28) versus standard hospital diet alone (n=15) (elderly LTC patients stage II to IV of pressure ulcers) (Cereda 2009) 

· Supplement of 250kcal, 28.4g carbohydrates, 20g protein, 3g arginine, 7g fat, vitamins, minerals in addition to a standard hospital diet (n=22) versus standard hospital diet and placebo (n=21) (elderly non-malnourished adults) (Van Arnholt, 2010)

· Supplement of 500kcal, 18g protein, 0g fat, 72mg vitamin C and 7.5mg zinc and standard hospital diet versus standard hospital diet (Desneves, 2005). ) Elderly adults or patients with a spinal cord injury
· Supplement of 500kcal, 21g protein, 0g fat, 500mg vitamin C, 30mg zinc and 9g arginine and standard hospital diet versus standard hospital diet (Desneves, 2005). ) Elderly adults or patients with a spinal cord injury
· Supplement of 500kcal, 21g protein, 0g fat, 500mg vitamin C, 30mg zinc and 9g arginine versus supplement of 500kcal, 18g protein, 0g fat, 72mg vitamin C and 7.5mg zinc in addition to standard hospital diet (Desneves, 2005) ) Elderly adults or patients with a spinal cord injury

· Supplement of 4.38g protein, 2.23g fat, 15.62g carbohydrate, minerals and vitamins (per 100ml) and standard hospital diet versus standard hospital diet (Ohura, 2011)

· Very high protein dietary formula (92 to 150gms/day) (n=6) versus high protein dietary formula (57 to 90gms/day) (n=6) (Chernoff, 1990). elderly, tube-fed patients 
· Supplement of 1000mg ascorbic acid in addition to standard hospital diet versus hospital diet and placebo . (Taylor, 1974; ter Riet, 1995) patients from nursing homes and hospital, surgical patients; most with nutritional deficiencies)
· Zinc sulphate (n=6) versus placebo (n=7) (Brewer, 2010) patients with a spinal cord injury

· Concentrated, fortified, collagen protein hydrolysate versus placebo (Lee, 2006) elderly adult and patients with a spinal cord injury

· Ornithine alpha-ketoglutarate versus placebo (Meaume, 2009) elderly patients

· Arginine 4.5g and Arginine 9g (Leigh, 2012) malnourished patients
· Nutritional formula with fish oil versus macronutrients and an isocaloric control formula (Theilla, 2012, Theilla, 2012)
Tulemused, kus interventsioongrupis olid statitstiliselt olulise erinevusega tulemused:
· A nutritional supplement of 500 calories, 34g protein, 6g arginine, 500mg vitamin C, 18mg zinc kasutamisel oli interventsioongrupis oli efektiivsem: keskmine PUSH skoori vähenemine (0= complete healing, 17=greatest severity) (-6.1+/-2.7 vs -3.3+/-2.4; P<.05), kõrgem keskmine protsentuaalne lamatise ala vähenemine (72% vs 45%, p=0,05) ja suurem keskmine lamatise ala vähenemine mm2 (-1,140.9+/-669.2 mm2 vs -571.7+/-391.3 mm2; P<.05. Ei ole teada, kas patsientidel oli eelnevalt toitumise puudujääke. (Cereda 2009)
· A nutritional supplement of 250 calories, 28.4g carbohydrates, 20g protein, 3g arginine, 7g fat, vitamins and minerals kasutamisel oli interventsioongrupis efektiivsem keskmine PUSH skoori vähenemine (6 vs 5,4 p<0,033), suurem keskmine lamatise ala vähenemine cm2 (8,4 cm2 vs 8,75 cm2 p=0,006)
· A nutritional supplement including 500 calories, 21g protein, 0g fat, 500mg vitamin C, 30mg zinc and 9g arginine kasutamisel oli interventsioongrupis efektiivsem keskmine PUSH skoori vähenemine (2,6 vs 9,4 p<0,01). Kahe toidulisandi omavahelisel võrdlemisel (500kcal 18g protein, 0g fat, 72mg vitamin C and 7.5mg zinc), oli kliiniliselt efektiivsem lisand, mis sisaldas 500 calories, 21g protein, 0g fat, 500mg vitamin C, 30mg zinc and 9g arginine keskmine PUSH skoor 3. nädalal (2,6 vs 6 p<0,05).

· A study of tube fed people who received 4.38g protein, 2.23g fat, 15.6g carbohydrate, minerals and vitamins per 100ml in addition to the standard hospital diet kasutamisel oli interventsioongrupis  efektiivsem suurem keskmine lamatise ala vähenemine cm2 (1,31 cm2 vs 0,32 cm2 p<0,001).
· Väga kõrge valgusisaldusega toidusegud (92 to 150gm/day) mida anti lisaks standard haigla dieedile oli interventsioongrupis efektiivsem: kõrgem keskmine protsentuaalne lamatise ala vähenemine (73% vs 42%, p=?) pikaaegsel parenteraalse toitumisega patsientidel. Ei ole teada, kas uuritavatel oli toitumisdefitsiiti või mitte. Väga väike uuritavate arv.  

· Kahe uuringu metaanalüüs 1000mg täinedav askorbiinhappe manustamine standard haigla dieedile uuritavatel, kellel valdavalt oli tegemist toitainete defitsiidiga. Mitmete näitajate osas puudus ernevus uuritavate ja kontrollgrupi tulemustese välja arvatud lamatishaavandi pindala vähenemises (-0.02 (95% CI -0.20 to 0.16) nendel, kes said täiendavat toitesegu. 

· Tsink sulfaadi 220mg kasutamine uuritavatel, kellel oli seljaaju trauma. Teave toitumisdefitsiidi kohta puudus. Tsink sulfaadi kasutajate grupis oli suurem keskmine lamatishaavandi mahu vähenemine (ml) (10,1 vs 6 p < 0,05). Väga väike uuritavate arv. 

C) Smith ME, Totten A, Hickam DH, Fu R, Wasson N, Rahman B, Motu'apuaka M, Saha S.  Pressure ulcer treatment strategies: a systematic comparative effectiveness review. Ann Intern Med. 2013 Jul 2;159(1):39-50. doi: 10.7326/0003-4819-159-1-201307020-00007.
Süstemaatiline ülevaade, kus hinnati erinevaid interventsiooni lamatishaavanditega patsientidel.  Analüüsiti 11 kliinilist uuringut ning 5 vaatlusuuringut. Metoodilise kvaliteedi hindamise tulemusena oli kolm hea kvaliteediga uuringut (Cereda, 2009, ter Riet, 1995, Leigh 2012), kaks rahuldava kvaliteediga (Meaume, 2012, van Arnolt, 2010) ning üks kesise kvaliteedita (Barnes 2007) uuringuteks. 
Kokkuvõtteks tõdevad autorid, et kuigi täiendavate toidusegude koostis oli väga varieeruv leiti, et lamatishaavandi suurus vähenes toidusegu kasutanute grupis enam kui haigla standardtoitu saavatel patsientidel. Lamatishaavandi paranemises ei olnud erinevust. Ühegi täiendava toidusegu koostist ei saa eraldi välja tuua. 

C- vitamiini täiendaval manustamisel ei ole lamatishaavandite paranemisele olulist mõju võrreldes haigla standard dieediga. 

Tsingipreparaatide täiendava manustamise mõju kohta on tõendus ebapiisav. 

Järeldusena sõnastatakse, et on mõõdukas tõendus, et lamatishaavandite paranemist täiskasvanutel mõjutab täiendava valgu manustamine. 
Sekretariaadi kommentaar. Antud süstemaatiline ülevaade hõlmab väga mitmeid lamatishaavandite paranemist käsitlevaid interventsioonuuringuid, kuid uuringute kvaliteedi hindamise kriteeriumid ning põhjalikkus ei ole võrreldavad NICE ravijuhendi töögrupi ega Belgia ravijuhendi koostajate analüüsiga. Süstemaatiline analüüs on pealiskaudne. 
D) Chou TS, Hayter M, Watson R. The effectiveness of nutritional intervention(s) and the treatment of pressure ulcers--a systematic literature review. Int J Nurs Pract. 2013 Feb;19 Suppl 1:19-27. doi: 10.1111/ijn.12019
Süstemaatilise analüüsi otsingud teostati 2010 a. Peamine tulemusnäitaja oli lamatis haavandi paranemine nt. paranenud haavandite osakaal või haavandi ala vähenemine. Teisesed tulemusnäitajad olid haavaplaastrite arv, haavaplaastrite vahetamise aeg, infektsiooni tekkimine, antibakteriaalse ravi pikkus.

Leiti 6 kliinilist uuringut (van Arnolt 2010, Cereda 2009, Meaume 2009, Lee 2006, Desneves 2005, Benati 2001), mille metoodiline erinevus ei võimaldanud teha meta-analüüsi.
Kõiki nimetatud uuringuid on metoodiliselt NICE ja NKC juhendites GRADE metoodika abil ning tulemused on esitatud A ja B osas. 

Choo jt hindavad kokkuvõtlikult, et kuue uuringu tulemusena on toitumist mõjutava interventsiooni mõju lamatishaavandite ravis positiivne – vähenes haavandite ala või paranes PUSH või PSST lamatishaavandi hindamise skoor. Mõju lamatishaavandite paranemisele ilmnes siis, kui toidusegu sisaldas täiendaval määral valku, arginiini, tsinki ja C vitamiini.
E) Saha S, Smith MEB, Totten A, Fu R, Wasson N, Rahman B, Motu'apuaka, M, Hickam DH. Pressure Ulcer Treatment Strategies: Comparative Effectiveness. Comparative Effectiveness Review No. 90. (Prepared by the Oregon Evidence-based Practice Center under Contract No. 290-2007-10057-I.) AHRQ Publication No. 13-EHC003-EF. Rockville, MD: Agency for Healthcare Research and Quality; May 2013. 
Studies of nutritional support evaluated protein-containing nutritional supplementation and specific nutrient supplementation with vitamins or minerals, such as ascorbic acid (vitamin C) or zinc. Studies provided moderate strength of evidence that protein supplementation resulted in wound improvement. There was low strength of evidence indicating similar results with vitamiin C compared with placebo. Evidence about zinc supplementation was insufficient to draw conclusions.
Tulemused kokkuvõtlikult:

· When used in addition to other measures for treating pressure ulcers, protein-containing

nutritional supplementation resulted in wound size reduction but not complete wound healing (12 studies) (strength of evidence: moderate).

· Evidence did not permit determination as to whether patient characteristics, including baseline nutritional status, modified the effect of nutritional support on pressure ulcer healing due

to a limited number of studies reporting outcomes by baseline nutritional status (2 studies).

 The optimal dosage and form of protein has not been defined in nine clinical trials of

protein supplementation (strength of evidence: insufficient).
· The evidence did not allow conclusions as to whether zinc supplementation improves pressure ulcer healing (1 study). (strength of evidence: low)
· No studies reported results by patient care settings. Indirect comparisons of results across studies were limited due to heterogeneity of studies.
· 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 specify if it was related to treatment. 
· Nutritional supplementation may provide benefit in terms of wound improvement, although

the effects of nutritional supplementation were not dramatic and it was not clear from the studies

in our review whether nutritional supplementation was beneficial to all patients or only those

with evidence of nutritional deficiencies. Because nutritional support is commonly prescribed for

ill or debilitated patients with evidence of malnutrition, it is not clear whether nutritional support affects ulcer healing and whether patients without evidence of malnutrition might benefit from nutritional supplementation.
· Evidence did not permit determination as to whether patient characteristics, including baseline nutritional status, modified the effect of nutritional support on pressure ulcer healing due to a limited number of studies reporting outcomes by baseline nutritional status.
· No studies reported results by patient care settings. Indirect comparisons of results across studies were limited due to heterogeneity of studies.

· 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 specify if it was related to treatment.

· We found moderate-strength evidence that protein supplementation resulted in wound size reduction, but studies did not provide evidence of an effect on complete wound healing.

Nutritional supplementation may provide benefit in terms of wound improvement, although

the effects of nutritional supplementation were not dramatic and it was not clear from the studies

in our review whether nutritional supplementation was beneficial to all patients or only those

with evidence of nutritional deficiencies. Because nutritional support is commonly prescribed for

ill or debilitated patients with evidence of malnutrition, it is not clear whether nutritional support affects ulcer healing and whether patients without evidence of malnutrition might benefit from

nutritional supplementation.

· There was limited evidence to support the use of nutritional supplements as a component of pressure ulcer care, but few studies examined whether supplementation might have a differential effect for

patients with and without baseline nutritional deficiencies. Future studies should address this

issue.
F) Management of chronic pressure ulcers: an evidence-based analysis. Health Quality Ontario.Ont Health Technol Assess Ser. 2009;9(3):1-203. Epub 2009 Jul 
Süstemaatilises ülevaates on peatükk toitumise mõjust lamatishaavandite ravis. Analüüs põhineb Langer, 2003 (Cochrane) ülevaatel, Royal College of Nurses (RCN) 2005. aasta ravijuhendi ülevaatel ning Stratton 2005 süstemaatilisel ülevaatel. Strattoni ülevaatesse on hõlmatud nii lamatise ennetuse kui ka ravi uuringud, mis hindavad täiendava toitmise mõju. Lisaks on Choo süstemaatilise analüüsi tegijad leidund täiendavalt kaks kliinilist uuringut Lee 2006 ning Desnevos 2005. Kõik nimetatud uurignud on analüüsitud NICE ja KCE ülevaates. Choo süstemaatilises uuringus on kokkuvõttes analüüsitud vähem kliinilisi uuringuid võrreldes NICE ja KCE-s avaldatuga. 

Kokkuvõtteks:

· Täiendavalt 15 grammi hüdrolüseeritud valgu manustamine 3 korda päevas võrreldes platseeboga ei omanud mõju lamatishaavandi täielikule paranemisele, kuid kaks korda vähenes PUSH skoor. (väiksem skoor näitab haavandi paranemist)

· 200 mg tsingi täiendav manustamine 3 korda päevas ei mõjutanud lamatishaavandite paranemist võrreldes platseeboga

· 500 mg askorbiinhappe manustamine kaks korda päevas mõjutas lamatishaavandi mõõtmete vähenemist võrreldes platseeboga. Mõju puudus, kui interventsioongrupp sai 10 mg askorbiinhapet 3 korda päevas.

· Väga kõrge valgusisaldusega (25% päevasest energiasisaldusest) toidusegu manustamine parenteraalselt mõjutas lamatishaavandi pindala vähenemist võrreldes kõrge valgusisaldusega (16% päevasest energiast).

· Multikomponentsed toitesegud (tsink, arginiin, C vitamiin) mõjutasid lamatishaavandi pindala vähenemist võrreldes haigla standardtoiduga või standard toiteseguga, kus puudusid tsink. arginiin või C vitamiin.

Kindlaid järeldusi ei saa teha, kuna uuringutel esines tõsiseid metodoloogili puuduseid ning uuritavate arv oli väike. 


Kokkuvõte ravijuhenditest

	NICE 2014 ja Belgia KCE 2013 ravijuhendites on tehtud 2013a augusti seisuga läbiviidud uuringute otsing ning uuringutr kvaliteeti on hinnatud GRADE meetodil. 

Toitumist käsitlevad ka Canadian Best Practice Guidelines for the Prevention and Management of Pressure Ulcers in People with Spinal Cord Injury (ONF 2013), Pressure Ulcer Prevention and Treatment. Clinical Practice Guideline, (WRHA 2012), Pan Pacific Clinical Practice Guideline for the Prevention and Management of Pressure Injury, (AWMA 2012).
NICE, WMA ja ONF soovitavad, et toitumist peaks hindama selles vallas eriväljaõppe saanud isik ning kui patsiendil esinevad puudused toitumises, siis kasutada täiendavaid toitesegusid. Kõik juhised soovitavad patsiendi toitumise staatuse hindamist ja korrektset dokumenteerimist. KCE töögrupp lihtsat põhimõtet patsiendi hindamisel: patsiendi antropomeetrilised näitajad, hiljutine kaalulangus, tavapäranesed toitumisharjumused, toitumise muutus viimasel ajal, vedeliku tarbimise ja toitumise vastavus isiku vajadustele. 

NICE ja KCE  juhendites tõdetakse, et tehtud uuringud ei võimalda anda kindlaid soovitusi ning tuua välja konkreetseid soovitusi valgu, vitamiinide või mineraalainete osas. Pigem peaks käsitlus algama patsiendi toitumise hindamisest ning võimaliku toitumisdefitsiidi tuvastamiseks. NICE ei saa välja tuua ühtegi konkreetset, kuid ONF ja AWMA annavad üsna konkreetseid soovitusi täiendava valgu, multivitamiinide ning arginiini manustamise kohta. 
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	DATA SOURCES: 

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, and Health Technology Assessment Database for English- or foreign-language studies; reference lists; gray literature; and individual product packets from manufacturers (January 1985 to October 2012).

STUDY SELECTION:Randomized trials and comparative observational studies of treatments for pressure ulcers in adults and noncomparative intervention series (n > 50) for surgical interventions and evaluation of harms.

DATA SYNTHESIS: 

174 studies met inclusion criteria and 92 evaluated complete wound healing. In comparison with standard care, placebo, or sham interventions, moderate-strength evidence showed that air-fluidized beds (5 studies [n = 908]; high consistency), protein-containing nutritional supplements (12 studies [n = 562]; high consistency), radiant heat dressings (4 studies [n = 160]; moderate consistency), and electrical stimulation (9 studies [n = 397]; moderate consistency) improved healing of pressure ulcers. Low-strength evidence showed that alternating-pressure surfaces, hydrocolloid dressings, platelet-derived growth factor, and light therapy improved healing of pressure ulcers. The evidence about harms was limited.

LIMITATION: Applicability of results is limited by study quality, heterogeneity in methods and outcomes, and inadequate duration to assess complete wound healing.

CONCLUSION: 

Moderate-strength evidence shows that healing of pressure ulcers in adults is improved with the use of air-fluidized beds, protein supplementation, radiant heat dressings, and electrical stimulation.
	Smith ME, Totten A, Hickam DH, Fu R, Wasson N, Rahman B, Motu'apuaka M, Saha S.

Pressure ulcer treatment strategies: a systematic comparative effectiveness review.

Ann Intern Med. 2013 Jul 2;159(1):39-50. doi: 10.7326/0003-4819-159-1-201307020-00007.

	Six papers on randomized controlled trials were retrieved. All six trials showed positive outcomes in pressure ulcer healing with nutritional interventions. Secondary outcomes such as lower number of dressings required, less time spent on dressing changes and lower occurrence of infections were reported. The main results emerged from this study generally supported the use of nutritional interventions in the treatment of pressure ulcers. Various methodological issues associated with these trials were highlighted. The implications for clinical practice need to bear in mind both the methodological problems raised and limitations of this review.
	Choo TS, Hayter M, Watson R. The effectiveness of nutritional intervention(s) and the treatment of pressure ulcers--a systematic literature review. Int J Nurs Pract. 2013 Feb;19 Suppl 1:19-27. doi: 10.1111/ijn.12019.

	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

OBJECTIVE: 

The Medical Advisory Secretariat (MAS) conducted a systematic review on interventions used to treat pressure ulcers in order to answer the following questions: Do currently available interventions for the treatment of pressure ulcers increase the healing rate of pressure ulcers compared with standard care, a placebo, or other similar interventions?Within each category of intervention, which one is most effective in promoting the healing of existing pressure ulcers? 
BACKGROUND:  A pressure ulcer is a localized injury to the skin and/or underlying tissue usually over a bony prominence, as a result of pressure, or pressure in conjunction with shear and/or friction. Many areas of the body, especially the sacrum and the heel, are prone to the development of pressure ulcers. People with impaired mobility (e.g., stroke or spinal cord injury patients) are most vulnerable to pressure ulcers. Other factors that predispose people to pressure ulcer formation are poor nutrition, poor sensation, urinary and fecal incontinence, and poor overall physical and mental health. The prevalence of pressure ulcers in Ontario has been estimated to range from a median of 22.1% in community settings to a median of 29.9% in nonacute care facilities. Pressure ulcers have been shown to increase the risk of mortality among geriatric patients by as much as 400%, to increase the frequency and duration of hospitalization, and to decrease the quality of life of affected patients. The cost of treating pressure ulcers has been estimated at approximately $9,000 (Cdn) per patient per month in the community setting. Considering the high prevalence of pressure ulcers in the Ontario health care system, the total cost of treating pressure ulcers is substantial.

TECHNOLOGY: Wounds normally heal in 3 phases (inflammatory phase, a proliferative phase of new tissue and matrix formation, and a remodelling phase). However, pressure ulcers often fail to progress past the inflammatory stage. Current practice for treating pressure ulcers includes treating the underlying causes, debridement to remove necrotic tissues and contaminated tissues, dressings to provide a moist wound environment and to manage exudates, devices and frequent turning of patients to provide pressure relief, topical applications of biologic agents, and nutritional support to correct nutritional deficiencies. A variety of adjunctive physical therapies are also in use. 
METHOD: Health technology assessment databases and medical databases were searched from 1996 (Medline), 1980 (EMBASE), and 1982 (CINAHL) systematically up to March 2008 to identify randomized controlled trials (RCTs) on the following treatments of pressure ulcers: cleansing, debridement, dressings, biological therapies, pressure-relieving devices, physical therapies, nutritional therapies, and multidisciplinary wound care teams. Full literature search strategies are reported in appendix 1. English-language studies in previous systematic reviews and studies published since the last systematic review were included if they had more than 10 subjects, were randomized, and provided objective outcome measures on the healing of pressure ulcers. In the absence of RCTs, studies of the highest level of evidence available were included. Studies on wounds other than pressure ulcers and on surgical treatment of pressure ulcers were excluded. A total of 18 systematic reviews, 104 RCTs, and 4 observational studies were included in this review. Data were extracted from studies using standardized forms. The quality of individual studies was assessed based on adequacy of randomization, concealment of treatment allocation, comparability of groups, blinded assessment, and intention-to-treat analysis. Meta-analysis to estimate the relative risk (RR) or weighted mean difference (WMD) for measures of healing was performed when appropriate. A descriptive synthesis was provided where pooled analysis was not appropriate or not feasible. The quality of the overall evidence on each intervention was assessed using the grading of recommendations assessment, development, and evaluation (GRADE) criteria.

FINDINGS: 

NUTRITION THERAPY: Supplementation with 15 grams of hydrolyzed protein 3 times daily did not affect complete healing but resulted in a 2-fold improvement in Pressure Ulcer Scale for Healing (PUSH) score compared with placebo.Supplementation with 200 mg of zinc three times per day did not have any significant impact on the healing of pressure ulcers compared with a placebo.Supplementation of 500 mg ascorbic acid twice daily was associated with a significantly greater decrease in the size of the ulcer compared with a placebo but did not have any significant impact on healing when compared with supplementation of 10 mg ascorbic acid three times daily.A very high protein tube feeding (25% of energy as protein) resulted in a greater reduction in ulcer area in institutionalized tube-fed patients compared with a high protein tube feeding (16% of energy as protein).Multinutrient supplements that contain zinc, arginine, and vitamin C were associated with a greater reduction in the area of the ulcers compared with standard hospital diet or to a standard supplement without zinc, arginine, or vitamin C.Firm conclusions cannot be drawn because of methodological flaws and small sample sizes. 
	Management of chronic pressure ulcers: an evidence-based analysis. Health Quality Ontario.

Ont Health Technol Assess Ser. 2009;9(3):1-203. Epub 2009 Jul 1

	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.

DATA COLLECTION AND ANALYSIS: Abstracts were independently inspected and full articles were obtained of potentially relevant studies. In case of disagreement advice was sought from a third person (AK). Data extraction and assessment of quality were undertaken by the three reviewers independently.

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 G1, Schloemer G, Knerr A, Kuss O, Behrens J. Nutritional interventions for preventing and treating pressure ulcers.

Cochrane Database Syst Rev. 2003;(4):CD003216.

	METHODS: The analysis was carried out from a societal perspective. As effectiveness measures, pressure ulcer days (PUDs) and quality-adjusted life years (QALYs) were estimated. Prevalence of pressure ulcers was estimated by the Kaplan-Meier method. Utility score for pressure ulcers is derived from a cross-sectional survey among health professionals related to pressure ulcers. Costs (e.g., nutritional interventions and management of pressure ulcers) were estimated from trial data during observation and follow-up. Stochastic and qualitative sensitivity analyses were performed to examine the robustness of results. 

 RESULTS: For observation (12 weeks) and follow-up (12-week observation plus 4-week follow-up), nutritional intervention reduced PUDs by 9.6 and 16.2 per person, and gained 0.226 × 10(-2) QALYs and 0.382 × 10(-2) QALYs per person, respectively. In addition, costs were reduced by $542 and $881 per person, respectively. This means nutritional intervention is dominant (cost savings and greater effectiveness). The sensitivity analyses showed the robustness of these results.

CONCLUSION: Economic evaluation of nutritional intervention on healing pressure ulcers from a small randomized controlled trial showed that this intervention is cost saving with health improvement. Further studies are required to determine whether this is a cost-effective intervention for widespread use.
	Hisashige A, Ohura T.

Cost-effectiveness of nutritional intervention on healing of pressure ulcers.

Clin Nutr. 2012 Dec;31(6):868-74. doi: 10.1016/j.clnu.2012.04.013. Epub 2012 May 22.

	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 MD1, Graves N, Bauer JD, Ash S.Cost effectiveness of nutrition support in the prevention of pressure ulcer in hospitals.

Eur J Clin Nutr. 2013 Jan;67(1):42-6. doi: 10.1038/ejcn.2012.140. Epub 2012 Oct 10.



	
	


Randomiseeritud kontrolluuringud

	Kokkuvõe
	Viide

	OBJECTIVES: To investigate whether a disease-specific nutritional approach is more beneficial than a standard dietary approach to the healing of pressure ulcers (PUs) in institutionalized elderly patients.

DESIGN: Twelve-week follow-up randomized controlled trial (RCT).

SETTING: Four long-term care facilities in the province of Como, Italy.

PARTICIPANTS: Twenty-eight elderly subjects with Stage II, III, and IV PUs of recent onset (<1-month history).

INTERVENTION: All 28 patients received 30 kcal/kg per day nutritional support; of these, 15 received standard nutrition (hospital diet or standard enteral formula; 16% calories from protein), whereas 13 were administered a disease-specific nutrition treatment consisting of the standard diet plus a 400-mL oral supplement or specific enteral formula enriched with protein (20% of the total calories), arginine, zinc, and vitamin C (P<.001 for all nutrients vs control).

MEASUREMENTS: Ulcer healing was evaluated using the Pressure Ulcer Scale for Healing (PUSH; 0=complete healing, 17=greatest severity) tool and area measurement (mm(2) and %).

RESULTS: The sampled groups were well matched for age, sex, nutritional status, oral intake, type of feeding, and ulcer severity. After 12 weeks, both groups showed significant improvement (P<.001). The treatment produced a higher rate of healing, the PUSH score revealing a significant difference at Week 12 (-6.1+/-2.7 vs -3.3+/-2.4; P<.05) and the reduction in ulcer surface area significantly higher in the treated patients already by Week 8 (-1,140.9+/-669.2 mm(2) vs -571.7+/-391.3 mm(2); P<.05 and approximately 57% vs approximately 33%; P<.02).

CONCLUSION: The rate of PU healing appears to accelerate when a nutrition formula enriched with protein, arginine, zinc, and vitamin C is administered, making such a formula preferable to a standardized one, but the present data require further confirmation by high-quality RCTs conducted on a larger scale.
	Cereda, E., et al., Disease-specific, versus standard, nutritional support for the treatment of pressure ulcers in institutionalized older adults: a randomized controlled trial. J Am Geriatr Soc, 2009. 57(8): p. 1395-402.

	OBJECTIVE: 

We investigated the potential of a high-protein, arginine- and micronutrient-enriched oral nutritional supplement (ONS) to improve healing of pressure ulcers in non-malnourished patients who would usually not be considered for extra nutritional support.

METHODS: 

Forty-three non-malnourished subjects with stage III or IV pressure ulcers were included in a multicountry, randomized, controlled, double-blind, parallel group trial. They were offered 200 mL of the specific ONS or a non-caloric control product three times per day, in addition to their regular diet and standard wound care, for a maximum of 8 wk. Results were compared with repeated-measures mixed models (RMMM), analysis of variance, or Fisher's exact tests for categorical parameters.

RESULTS: Supplementation with the specific ONS accelerated pressure ulcer healing, indicated by a significantly different decrease in ulcer size compared with the control, over the period of 8 wk (P <or= 0.016, RMMM). The decrease in severity score (Pressure Ulcer Scale for Healing) in the supplemented group differed significantly (P <or= 0.033, RMMM) from the control. Moreover, significantly fewer dressings were required per week in the ONS group compared with the control (P <or= 0.045, RMMM) and less time was spent per week on changing the dressings (P <or= 0.022, RMMM). At the end of the study, blood vitamin C levels had significantly increased in the ONS group compared with the control (P = 0.015, analysis of variance).

CONCLUSION: Specific nutritional supplementation accelerated healing of pressure ulcers and decreased wound care intensity in non-malnourished patients, which is likely to decrease overall costs of pressure ulcer treatment.
	Van Anholt RD, Sobotka L, Meijer EP, Schols JM. An arginine- and micronutrient-enriched nutritional supplement accelerates pressure ulcer healing and reduces wound care in non-malnourished patients. EWMA Journal. 2010;10(2):45, Abstract.

	BACKGROUND & AIMS: 

Nutrients putatively implicated in pressure ulcer healing were evaluated in a clinical setting.

METHODS: 

Sixteen inpatients with a stage 2, 3 or 4 pressure ulcer randomised to receive daily a standard hospital diet; a standard diet plus two high-protein/energy supplements; or a standard diet plus two high-protein/energy supplements containing additional arginine (9 g), vitamin C (500 mg) and zinc (30 mg). Nutritional status measurements (dietary, anthropometric and biochemical) and pressure ulcer size and severity (by PUSH tool; Pressure Ulcer Scale for Healing; 0=completely healed, 17=greatest severity) were measured weekly for 3 weeks.

RESULTS: Patients' age and BMI ranges were 37-92 years and 16.4-28.1 k g/m2) respectively. Baseline PUSH scores were similar between groups (8.7+/-0.5). Only patients receiving additional arginine, vitamin C and zinc demonstrated a clinically significant improvement in pressure ulcer healing (9.4+/-1.2 vs. 2.6+/-0.6; baseline and week 3, respectively; P<0.01). All patient groups presented with low serum albumin and zinc and elevated C-reactive protein. There were no significant changes in biochemical markers, oral dietary intake or weight in any group.

CONCLUSIONS: In this small set of patients, supplementary arginine, vitamin C and zinc significantly improved the rate of pressure ulcer healing. The results need to be confirmed in a larger study.
	Desneves KJ, Todorovic BE, Cassar A, Crowe TC. Treatment with supplementary arginine, vitamin C and zinc in patients with pressure ulcers: a randomised controlled trial. Clinical Nutrition.

2005;24(6):979-87.

	The objective of this study was to evaluate the effects of nutrition intervention on nutritional states and healing of pressure ulcers by standardizing or unified factors including nursing, care and treatment in a multicenter open randomized trial. Tube-fed patients with Stage III-IV pressure ulcers were selected. The control group (30 patients) received the same nutrition management as before participating in this trial, whereas the intervention group (30 patients) was given calories in the range of Basal Energy Expenditure (BEE) × 1.1 × 1.3 to 1.5. The intervention period was 12 weeks. The efficacy and safety were evaluated based on the nutritional states and the sizes of ulcers (length × width), and on the incidence of adverse events related to the study, respectively. The calories administered to the control and intervention groups were 29.1 ± 4.9 and 37.9 ± 6.5 kcal/kg/day, respectively. Significant interactions between the presence or absence of the intervention and the intervention period were noted for nutritional states (p<0.001 for body weight, p<0.05 for prealbumin). Similarly, the size of ulcers differed significantly between subjects in the intervention group and in the control group (p<0.001). The results suggest that nutrition intervention could directly enhance the healing process in pressure ulcer patients.
	Ohura T, Nakajo T, Okada S, Omura K, Adachi K. Evaluation of effects of nutrition intervention on healing of pressure ulcers and

nutritional states (randomized controlled trial). Wound Repair and Regeneration. 2011;19(3):330-6.

	
	Chernoff RS, Milton KY, Lipschitz DA. The effect of a very highprotein liquid formula on decubitus ulcers healing in long-term tube-fed institutionalized patients. Journal of the American Dietetic Association. 1990;90:A-130

	In a prospective double-blind controlled trial the effect of large doses of ascorbic acid on the healing of pressure-sores has been assessed. 20 surgical patients were studied, the pressure areas being assessed by serial photography and ulcer tracings. The mean ascorbic-acid levels in treated and non-treated groups one month after the start of treatment were 65.6 and 25.8 mug per 10-8 white blood-cells. In the group treated with ascorbic acid there was a mean reduction in pressure-sore area of 84% after one month compared with 42.7% in the placebo group. These findings are statistically significant (P less than 0.005) and suggest that ascorbic acid may accelerate the healing of pressure-sores.
	Taylor TV, Rimmer S, Day B, Butcher J, Dymock IW. Ascorbic acid supplementation in the treatment of pressure-sores. Lancet. 1974;2(7880):544-6.

	The objective of this study was to assess the effects of ascorbic acid supplementation, 500 mg twice daily in the treatment of pressure ulcers as an adjunct to standardized treatment. The design consisted of a multicenter blinded randomized trial. The control group received 10 mg of ascorbic acid twice daily. Patients from 11 nursing homes and 1 hospital participated. Main outcome measures included wound survival, healing rates of wound surfaces, and clinimetric changes over 12 weeks. Eighty-eight patients were randomized. Intention-to-treat analysis showed that the wound closure probability per unit time (i.e., the closure rate) was not higher in the intervention group than in the control group (Cox hazard ratio of 0.78 [90% precision interval, 0.44-1.39]). Mean absolute healing rates were 0.21 and 0.27 cm2/week in the intervention and control group, respectively (PI of the adjusted difference: -0.17 to 0.13). Relative healing rates and healing velocities did not show favorable results of ascorbic acid supplementation, either. A panel scored slides of the ulcers with a report mark between 1 (bad) and 10 (excellent). The improvement was 0.45 and 0.72 points per week in the intervention and control group, respectively (PI of the adjusted difference: -0.50 to 0.20). With another clinimetric index we could not show any differences, either. These data do not support the idea that ascorbic acid supplementation (500 vs. 10 mg twice daily) speeds up the healing of pressure ulcers.
	ter Riet G, Kessels AG, Knipschild PG. Randomized clinical trial of ascorbic acid in the treatment of pressure ulcers. Journal of Clinical Epidemiology. 1995;48(12):1453-60.
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