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Session I

USE OF DONOR MILK
INVITED SPEAKERS

DONOR HUMAN MILK IN PRETERM INFANT FEEDING
E. BERTINO, F. GIULIANI, A. COSCIA, L. OCCHI, L. BONI, F.MAGNETTI, 
I. ROVELLI, C. FABRIS
Chair of Neonatology, Department of Pediatric and Adolescent Sciences, University of Turin 
Turin, Italy
As for term infants, during the last decades there has been increasing evidence of the benefits of human milk (HM) even in the feeding of Very Low Birth Weight Infants (VLBWI).  

According to Walker, “HM provides a link between the mother and her newborn infant in the extrauterine environment in a manner similar to the placental link between mother and fetus in utero”. Many factors are known to play a role in the biological activity of HM, e.g. Ig, lactoferrin, lysozime, nucleotides, oligosaccharides, growth factors, enzymes, antioxydant factors and cellular components, which provide adequate host defence against infections, modulate immune response and favourably modify intestinal bacterial colonization.

kknDuring the past decades, the qualitative nutritional features of maternal milk (MM) and its components bioavailability have been widely recognized. Nevertheless, owing to high nutritional needs of preterm neonates, the addition of multinutrient fortifiers is necessary to achieve improved weight gain, length and head circumference as well as bone mineral content. 

Evidence of a causal relationship between HM feeding and short and long-term health outcomes in VLBWI is difficult to obtain, mainly because randomization to MM or preterm formula would be unethical. Nevertheless, there is increasing evidence on HM vs preterm formula short term advantages including anti-infectious activity and a significant reduction in necrotizing enterocolitis. As to long-term outcome, some RCTs, cohort and case-control studies advocate  protection against bronchopulmonary dysplasia, ROP, hypertension and insulin resistance. Recent studies have demonstrated a favourable effect of MM feeding on neurodevelopmental outcome, even after adjustment for potential confounders such as social, environmental and neonatal factors. When MM is unavailable or in short supply, pasteurized donor breast milk is an important alternative. Pasteurization only partially affects nutritional and immunological properties of breast milk, in fact it is well known that pasteurized milk maintains a protective effect against necrotizing enterocolitis and infections. 

Many difficulties are encountered in establishing and maintaining breastfeeding in VLBWI. Therefore, adequate strategies are needed: breastfeeding promotion (strategies aimed at presenting breastfeeding as a natural behaviour, both in the hospital and  the community), protection (adequate policy for breastfeeding) and support (difficulties and obstacles overcome by appropriate hospital routines and procedures and skilled health providers). Among these strategies, support has a high relevance for preterm infants and includes organization and use of specific technologies, that will be detailed in the presentation.  

A relevant role in establishing and maintaining breastfeeding is played by Newborn Individualized Developmental Care and Assessment Program (NIDCAP), an individualized and developmental care by behavioural observation of the preterm infant, that allows assessment of both their strengths and active efforts, so as to favour their potential development. 

Optimal postnatal growth pattern of VLBWI has not been precisely defined. According to Thureen and Heird, “although a higher protein intake undoubtedly will improve growth and possibly reduce neurodevelopmental deficits, recent data suggest that rapid early growth may result in unfavorable markers of cardiovascular risk at 13-16 years of age. Some of these unfavorable effects appear to be related to feeding formula versus HM”. The purpose is to achieve an optimal “quantitative” but also “qualitative” growth in preterm infants thus human milk seems to be a useful instrument to achieve this target.  
USE OF DONOR MILK BEYOND THE NICU 
AND THE NEONATAL PERIOD
MARY ROSE TULLY
MPH, IBCLC Lactation Sevices, North Carolina Women’s & Children’s Hospitals 
Chapel Hill, N.C., U.S.

Although the vast majority of donor milk recipients in North America are preterm or sick infants, a significant minority of recipients for whom donor milk is ordered are older children and adults. Most are older infants and young children who are post surgery or suffering with severe feeding intolerance, suppressed immune systems, genetic disorders, such as spinal muscular atrophy (SMA) and similar conditions when physicians have determined that human milk is appropriate nutrition or therapy. These recipients may require donor milk for varying periods of time and in varying proportion to other nutrition. Since this is not yet common practice, often the parents are the first advocates for the therapy and request that it be tried. There are also a few healthy term infants whose mothers cannot breastfeed, either for health reasons or because the baby is adopted, whose parents are able and willing to pay the processing fee and want to feed their babies human milk because of the health benefits. 

Research from the University of Lund in Sweden first published in 1995 found that human milk contains a unique protein, multimeric alpha-lactalbumin, which induces apoptosis (programmed cell death) in certain cancer cells.  The group went on to discover that alpha-lactalbumin-oleic acid isolated from human milk is successful as a topical treatment for skin papillomas resistant to traditional treatment. Further work has been reported using the rat model to investigate the use of HAMLET (human alpha-lactalbumin made lethal to tumor cells), extracted from human milk, as a very specific treatment for human glioblastomas.   Based on this work, donor milk has been ordered as a complementary alternative therapy (CAM) for a few cancer patients. Typically, the donor milk contributes to palliative care, providing a source of nutrition, decreasing vulnerability to infection, and decreasing gastro-intestinal symptoms. Donor milk has also been used to treat some gastro-intestinal problems in adults who do not have cancer. At this time no clinical trials have been conducted.

HMBANA has developed an algorithm, which is followed by all member banks to prioritize recipients in times of shortage of donor milk. First another bank is asked to assist with providing milk for all of the recipients. Then the preterm infant in the NICU has the highest priority. However, among the outpatients, there have been rare instances when milk banks have had to allocate milk based on this algorithm. Except in rare instances of acute need, out-patient recipients must pay the processing fee for donor milk directly, and there are few insurance companies that will cover the fee at this time.
Global history of milk banking
Tanya Cassidy
University of Windsor, Ontario, Canada and Coombe Hospital, Dublin, Ireland

This presentation is intended to provide a framework for an introductory chapter to an ongoing project on the socio-cultural history of human milk banking throughout the twentieth century.  The origins of human milk banking are linked with the history of paediatrics and also concern the medicalisation of breast milk and a professionalisation and theorisation of infant feeding.  This history coincides with a growing recognition and critique of the notion of “sexual privilege” associated with men’s attitude to breasts and also the entry of women into more and more workplaces, a development first associated with the triumph of feminism and later understood more in terms of economic necessity (working class households with two working parents have very low breastfeeding rates.)  

The long standing profession of wet nursing had become the target of increasingly shrill and urgent medical and moral outrage, a form of employment deemed discreditable to both “negligent” mothers and “mercenary” nurses.  This outrage often had class based and racial (particularly anti-Irish) overtones.   This period is also marked by concern over extremely high rates of infant mortality in foundling hospitals.  Attempts were made to regulate the supposedly casual depositing of infants at the hospital door by enforcing regulations that demanded that mothers suckle their own infants for a period of time as well as working to suckle other infants, albeit under the careful surveillance of hospital staff.  This in turn led to “directories” of wet nurses being established in order to organise contact information on suitable breast milk providers.  It is my contention that these directories provide the institutional precedent and impetus for the establishment of the first milk banks.  These directories are lodged and updated from hospital settings which are simultaneously engaged with a growing sense of responsibility (and possibility) regarding the care of the prematurely born (benefiting from late nineteenth century inventions such as the incubator).  

Another late nineteenth-century French innovation, pasteurisation, led to the development of so-called “milk laboratories” to examine the possibilities of cows-milk based formulas that might synthesise the best qualities of breast milk.  Detailed research in this area led to the production and distribution of various formulas but also to a recognition of fundamental failure and a renewed appreciation of the unique and inimitable properties of human milk, an appreciation which in turn led to the development of technologies that assisted the expression, storage, organisation and distribution of human milk, the basis of human milk bank.     

THE USE OF DONOR MILK FOR CONGENITAL  DISEASE

AMALIA MARIA AMBRUZZI, MARIA RITA SPREGHINI
Department of Hepatogastroenterology and Nutrition, Bambino Gesù Children’s Hospital

Rome, Italy
Besides its exceptional nutritional value, human milk contains substances of undoubted dietary- therapeutic and farmacological benefit. For this reason human milk has been defined as biological system, rather than a food. The potential advantages of milk to numerous patients in our specialized children Hospital and the lack of another regional pediatric referral center, prompted our Nutritional Service to organize a human milk bank, thus ensuring reserve supplies for future use. Requests for milk came mainly from units specializing in immaturity, intensive care, neonatal surgery, metabolic disorders and infectious diseases. The analysis of data of five hundred babies human milk fed hospitalizet in 2007 and first semester 2008 show the disease most frequently treated:

Immaturity 



55
%

Severe malnutrition associated with congenital heart diseases       

28
%

Gastrointestinal , respiratory, neurological malformations             

6,4
%

Respiratory distress                                                                


4,8
%

Severe malnutrition associated with other malformations               

2,2
%

Congenital metabolic disorders                                                   

1,6
%

Infectious disease                                                                     

1,1
%

Renal malformations                                                                

1,1
%

The milk bank also achieved success in home care (chronic intestinal pseudo-obstruction and refractory diarrhea in congenital immunodeficiency syndrome ). Despite problems in the collection, sterilization and use of milk, the human milk  bank provided adjunctive or definitive therapy for many patients’ illnesses, and in some cases proved life-saving. We describe some clinical cases   suffering from congenital disease donor human milk feed with a good outcome. 

MILK… NOT ONLY MILK
F.POZZATI, P.TONETTO
Chair of Neonatology, Department of Pediatric and Adolescent Sciences, University of Turin
Turin, Italy

Non esistono dubbi sul fatto che la nutrizione ottimale per il neonato a termine sia rappresentata dall’allattamento al seno esclusivo fino a 6 mesi d’età seguito da una alimentazione complementare e proseguito, se possibile, anche ben oltre il 1° anno di vita (1). Negli ultimi decenni sono emersi progressivamente dati che hanno confermato i grandi vantaggi dell'utilizzo del latte materno anche per questa nuova “entità biologica” costituita dai neonati pretermine di peso molto basso ed estremamente basso. Questi dati derivano sia da studi sugli aspetti nutrizionali e biologici del latte umano che da studi sugli aspetti clinici. Non è ancora definito il modello ideale di crescita postnatale dei neonati VLBW. Sappiamo bene quale sia l’obiettivo da raggiungere, che è quello di permettere a questi bambini l’espressione del loro potenziale di crescita, in buona salute e con un normale sviluppo neurologico. L’obiettivo è il raggiungimento di una crescita ottimale dal punto di vista quantitativo e qualitativo: il latte materno sembra essere un utile strumento per raggiungere questo obiettivo (2-39).
Le pratiche assistenziali hanno un effetto determinante sull’allattamento al seno, in particolare in caso di parto pretermine. In questo caso, allo stress e alle preoccupazioni per la salute del neonato si associano spesso nella madre il senso di colpa e la frustrazione per non aver saputo portare a termine la gravidanza e la preoccupazione di non essere capace di occuparsi di una creatura così piccola e fragile. A questo scopo sono di fondamentale importanza alcune strategie per favorire l’allattamento al seno, strategie basate sulla promozione (iniziative volte a presentare l’allattamento al seno come norma, sia nel sistema sanitario che nella società), sulla protezione (adeguata politica a favore dell’allattamento) e sul sostegno (superamento di difficoltà ed ostacoli con operatori, sanitari o non, opportunamente formati).

In particolare, il sostegno comprende due aspetti principali:

Organizzazione: centralizzazione delle gravidanze a rischio, corretto timing del parto, somministrazione di steroidi prenatali, accesso libero dei genitori alla TIN nelle 24 ore, diffusione della cultura di utilizzo del latte materno, introduzione del counselling in TIN. 

Tecnologie specifiche: interventi per favorire il passaggio all’alimentazione al seno quali la suzione non nutritiva, i sistemi di allattamento integrativo, uso di paracapezzoli, alimentazione con bicchierino (cup feeding), kangaroo mother care.
Se l'alimento somministrato è il latte della madre, maggiori saranno il coinvolgimento emotivo e il senso di gratificazione. In questo caso i vantaggi dell’allattamento materno superano quelli puramente nutrizionali e si inseriscono in quelli più ampi della care del neonato e dell’assistenza NIDCAP (40,41). La care del neonato comprende un insieme di misure volte a “prendersi cura” del neonato in modo personalizzato ed a promuovere il maggior benessere possibile sia sul piano fisico che su quello psichico e relazionale (cura posturale, contenimento, riduzione dei rumori e della luce, coinvolgimento dei genitori, nido aperto). La NIDCAP è un programma di assistenza personalizzata ed evolutiva, attraverso l’osservazione comportamentale del neonato pretermine. Essa si basa sul concetto che il comportamento del neonato pretermine è il suo principale canale di comunicazione e la sua interpretazione permette di attuare le misure per favorirne il potenziale sviluppo ed il percorso neuroevolutivo.

Esiste oggi un ampio consenso sul fatto che il latte materno fresco, così come per il neonato a termine, costituisca l’alimento di prima scelta anche per i neonati pretermine. Tuttavia, in particolare per i neonati pretermine ricoverati nelle Terapie Intensive Neonatali, questo può non essere disponibile, soprattutto nei primi giorni dopo la nascita. In queste situazioni l’alternativa più valida è rappresentata dal latte di donna raccolto da madri donatrici. Esistono oggi evidenze sufficienti  sui vantaggi dell’utilizzo del latte umano donato sulla tolleranza alimentare, sulla riduzione del rischio di infezioni, di enterocolite necrotizzante  e sugli effetti a distanza, in particolare per quanto riguarda il rischio di ipertensione arteriosa e di insulino-resistenza in  adolescenza e in età adulta. (42)  Poiché questo alimento deve presentare le massime garanzie di igiene e sicurezza, in Italia come in molti altri paesi, sono sorte le cosiddette Banche del Latte Umano Donato, la cui attività è finalizzata a selezionare, raccogliere, controllare, trattare, conservare e distribuire il latte umano da utilizzare per specifiche necessità mediche. Le procedure operative delle Banche sono definite da specifiche Linee Guida che in Italia sono state elaborate dal gruppo di lavoro della  Società Italiana di Neonatologia (SIN). (42) Le Linee Guida considerano in modo dettagliato tutte le varie attività delle Banche del Latte, articolate nelle seguenti fasi: selezione delle donatrici, raccolta , conservazione e trasporto del latte, procedure operative per il trattamento del latte presso la Banca. 

Si può quindi concludere affermando che gli elementi di promozione dell’allattamento materno nei VLBWI riguardano sia gli aspetti organizzativi che la formazione del personale sanitario. Già prima del parto, ma sicuramente subito dopo la nascita, la sensibilizzazione, la preparazione e la motivazione di tutto il personale sanitario, medico e infermieristico, ostetrico e pediatrico, costituiscono il presupposto per favorire l’allattamento materno anche in caso di parto molto pretermine. Si tratta non solo di informare la madre sulle possibilità e sull’utilità dell’allattamento e di garantire il supporto “tecnico”, ma anche di fornire un supporto psicologico e di rassicurazione durante il delicato percorso verso il raggiungimento di un’alimentazione autonoma, dai primi  tentativi di raccolta del latte a quando successivamente verranno finalmente iniziati i primi tentativi di approccio al seno. Inoltre, la promozione dell’allattamento in TIN favorisce anche la pratica della donazione del latte.
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 THE SOCIAL ASPECTS OF BREAST MILK BANKING
GABRIELLA ZIZZO
PhD Candidate, Gender, Work and Social Inquiry, University of Adelaide, Adelaide, Australia
As the popularity of breast milk banking increases, the concept of sharing breast milk is re-emerging as a realistic and more common option in infant care, particularly for sick or preterm babies. The concept of sharing breast milk is a fairly traditional idea yet towards the end of the twentieth century the practice came to a standstill due to fears of contamination and transferable diseases such as HIV.

Today, the process has been modified from the way breast milk was shared in the past.  In Australia breast milk banking is a re-emerging concept that has been widely accepted indicating that fears of the past are no longer as prevalent.  Today the process involves mothers with a surplus supply of breast milk altruistically donating their excess milk.  After being tested and treated to guarantee safety, donor breast milk is then provided to preterm infants whose mothers cannot produce their own milk.  Although the milk obtained from the milk bank is not an exact replacement or alternative to their own mother’s milk, the babies who receive banked breast milk are still gaining the unsurpassable benefits associated with breast milk.

The purpose of this paper is to consider how the process of contemporary breast milk banking impacts the mothers who are involved.  As the notion of breast milk banking is centred on the clinical needs of babies it is also important to understand the impact that breast milk banking has on the maternal identity of the woman involved as donors or recipients.  Based on a wider research project that will form the basis of my PhD thesis I will briefly consider some personal narratives of women involved in the process of breast milk banking.  I have sourced these narratives from 24 qualitative interviews with mothers involved in the PREM milk bank in Perth, Western Australia.   Through this research I intend to create a better understanding of how the provision of this service can best meet the needs of those who use it.  

IS IT TIME TO REVIEW GUIDELINES FOR 
HUMAN MILK BANKS
B. HARTMANN, K. SIMMER
University of Western Australia and King Edward Memorial Hospital, Perth, Australia
The principles behind human milk banking (HMB) in Australia include an evidence-base, safety and harmonisation with international regulations. Current issues include the exclusion of 10-20% donors and the rejection of 30% donated milk.  We pose the question of whether the efficiency of HMBs could be improved if current guidelines for the operation were revised? Examples will be discussed throughout the process of screening, processing and storage:

- Mumps, measles & rubella vaccination (MMR) is now given opportunistically post partum to rubella non-immune mothers. MMR is a donor exclusion but is not a contraindication to breastfeeding as transmisson of the attenuated virus has not been reported to cause clinical disease. The virus is destroyed by pasteurisation.

- Consideration is given to excluding donors treated with medications such as SSRI antidepressants. SSRI antidepressants are excreted in breastmilk at <1% maternal levels.

- Current microbiological culture techniques are nonspecific and there is inconsistency between countries in the number and timing of pre-pasteurisation culture. In some countries, every bottle of milk is cultures pre and post pasteurisation, in others milk is cultures once per donor despite the data demonstrating that bacterial content varies over time in individual mothers. Current methods rely on bacterial culture which takes 48 hours one the milk thawed resulting in 30% of our  pasteurised milk being discarded due to failed pre-pasteurisation test even though post pasteurisation cultures are negative. The development of quick methods to screen for contamination will be discussed, as well as research to reduce contamination of expressed breastmilk. Whereas increased hygiene, and discarding first 10ml of expressed milk, have been shown to be ineffective, efficient sterilisation of pump kits between expressions has been shown to be effective.

- Guidelines state that human milk can be stored for up to 3 months at -20 degree C. Studies are needed to confirm concern that lipolysis is a problem with longer storage of  DHM as lipase is significantly reduced by pasteurisation.

Further, review of regulations should consider whether consistency between countries especially about whether DHM is regulated through Food or Therapeutic Standards.

There is a need also a nutritional standard for DHM including a minimal level for  protein and energy. Consideration of a recommendation to analyse and label DHM with protein and energy content especially that fed to preterm infants so dilution can be detected and accurate nutritional audits conducted. Training and accreditation of staff working in HMB consistent with other food processing should be considered.

Should recipients be priorities based on evidence? Ehical questions include -should a relatively small number of term infants be fed DHM for 12 months or should DHM be readily available to all preterm hospitalised infants as an alternative to artificial formula?
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NEW FRENCH LAW ON HUMAN MILK BANK'S GOOD PRACTICES
GUY PUTET
Néonatologie et Reanimation Néonatales, Hôpital de la Croix Rousse, Lyon Cedex, France

The first human milk bank was created in France in 1947. Nowedays, 19 Human milk banks are operating under administrative rules written in 1995. This rules are changing.

In 2005 French Agency AFSSA (Agence Française de Sécurité des Aliments) edited "Hygiene recommendations for the preparation, handling and storage of feeding bottles" with a chapter on human or maternal milks given in feeding bottles, from home or from milk bans (www.afssa.fr/Documents/MIC-Ra-BIB.pdf). 

In 2007 AFSSAPS (Agence Française de Sécurité Sanitaire des Produits de Santé) edited rules to be followed by human milk bank for donor's milk, but also for own mother's milk if pasteurised.

In 2008, a new law is under preparation from Ministry of Health and Social Protection. It will distinguish two type of Human Milk Bank. One sort called "lactarium à usage intérieur" will only process milk from a mother to her baby (own mother's milk), will be closely linked to a neonatal unit and the pasteurisation process of the milk, if used, will have to followed AFSSAPS Guidelines. The second sort called "lactarium à usage intérieur et extérieur" will process both milk from donors (which will have to be pasteurized) and milk from a mother to her own baby. This lactarium will have a regional role.

Both AFSSA and AFSSAPS regulations aim to increase the safety of donor's milk and allow to use also fresh human milk if strict hygienic rules are applied.

PROMOTING THE USE OF RAW HUMAN MILK IN NICU
JACQUES RIGO
Neonatal Unit –University of Liège- CHR Citadelle - 4000 Liège 

Many studies demonstrated that human milk is the recommended source of enteral nutrition in preterm infants providing several benefits with regards to feeding tolerance, immunity and cognitive development However, neurological immaturity and associated clinical conditions prevents them from suckling effectively. Therefore, mother's milk must be expressed, stored and transported to the neonatal unit.  However the use of HM in preterm infants has two limitations : the possible contamination and the need of fortification.  We evaluate recently those two aspects in prospective studies.

Possible contamination : The microbiological quality of human milk was evaluated on each donation to the neonatal intensive care unit of the University Service of Liege, Belgium from November 1, 2003 to January 31, 2005. In all, 5842 samples from 176 mothers were included in the study. Samples were classified according to the exclusive presence of coagulase negative Staphylococcus and their number (less or more than 104 germs per ml) or to contamination with pathogens. More than 50% of analyzed milks had to be pasteurized (46%;>104 coagulase negative Staphylococcus per ml) or to be discarded (7%; pathogen contamination). The incidence of pasteurisation tends to increase during the summer, suggesting a seasonal influence. Maternal profiles were established longitudinally. Among the 60 mothers whose at least one sample had pathogen contamination, 27% had a contamination occurring only during a few days but 73% had more than 50% of their samples discarded. This study suggests the need to promote the use and the financial support of intrahospital human milk bank units to support the safe use of raw and pasteurised human milk in preterm infants.

The need of fortification : Despite the benefits of human milk fortification, nutrients of human milk are not sufficient to cover the greater needs of very low birth weight and to ensure a growth similar to that of premature infants fed with preterm formula. These differences could be related to the variation in the macronutrient composition of expressed breast milk with lower protein and energy content but also to a reduction in metabolizable protein and energy. Unfortunately there is unusually no information on macronutrients composition prior human milk fortification. With such data, it would be possible to individualize the fortification. In order to use adjustable fortification of human milk, we have assessed a rapid and simple method using full spectrum infrared laser technology (milkoscan ®) to analyze human milk composition. We describe the variation in concentration of protein, lipid and energy in the human milk received in our neonatal unit. Then we evaluate the benefit of adjustable fortification of human milk compared with standard fortification. After standard fortification the variability of protein and lipid remains with a risk of protein deficiency or excess and a risk of energy deficiency. After adjustable human milk fortification based on human milk analyse using milkoscan ®, we observe a more stable protein content and a  lower amount of added fortifier decreasing the risk of hyperosmolarity. Furthermore, the energy content is higher following of the fat human milk adjusted content. Up to now, our preliminary results suggest that individualized fortification of human milk improve growth rate in preterm infants  to a level close to formula fed infants.
CMV AND BANKED DONOR MILK
G. SALVATORI
Bambino Gesù Children’s Hospital, Rome, Italy
Come confermato dal gruppo di lavoro sull’allattamento materno dell’Accademia Americana di Pediatria il latte materno è l’alimento di scelta non solo per i neonati sani, ma anche per i neonati pretermine e/o affetti da patologie.

Nel caso in cui il latte materno non sia disponibile la prima alternativa, soprattutto per i neonati altamente pretermine, è rappresentata dalla somministrazione del latte della Banca del Latte Umano Donato.

Il latte materno offerto “fresco”, funzionando da vettore, può trasmettere il Citomegalovirus (CMV), provocando una sintomatologia a volte rilevante. Il problema riguarda i neonati pretermine, soprattutto se di età gestazionale (E.G.) < alle 32 settimane e peso nascita < ai 1500 g (VLBW), scarsamente protetti nei confronti dell’infezione da CMV in quanto gli anticorpi materni  vengono trasmessi in gran parte dopo le 28 settimane di E.G.. 

La sieropositività materna per il CMV (presenza di anticorpi IgG anti-CMV)  raggiunge, in alcuni Paesi, percentuali anche molto elevate (36-95%) ed una importante quota di donne sieropositive ”riattivano” il CMV nel proprio latte durante il periodo dell’allattamento (la percentuale raggiunge il 90 % se la ricerca virale viene eseguita utilizzando la DNA-PCR  sulla componente sierica del latte).

Tale riattivazione, limitata peraltro alla ghiandola mammaria, inizia al termine della prima settimana post-partum, aumenta gradualmente, raggiunge un picco tra le 4 e le 8 settimane e si riduce fino a totale scomparsa a circa 8-12 settimane. 

Circa il 40% dei neonati VLBW che ricevono il latte materno contenente il virus viene infettata dal CMV. Tale percentuale varia nei vari studi a causa delle modalità di conservazione del latte, dell’E.G. considerata e del momento di inizio della somministrazione del latte materno fresco. La trasmissione, diagnosticata in base alla presenza del CMV nel siero o nelle urine e/o dalla presenza  sierica delle IgM anti-CMV,  avviene dopo circa 5-6 settimane dall’inizio della somministrazione del latte materno.

Una parte dei i neonati infetti (33-48%), presenta una sintomatologia caratterizzata da neutropenia (< 1500 neutrofili/mm3), trombocitopenia (< 150.000/mm3), alterazioni dei test di funzionalità epatica (AST > 38 U/L, ALT > 30 U/L, γ GT > 116 U/L), e/o una malattia sistemica di tipo simil- settico. Il rischio dei neonati infetti di presentare sintomi è più alto nei neonati con età gestazionale più bassa,  ma è correlato anche alla precocità dell’esposizione  ed alla carica virale. 

Valutando gli studi eseguiti finora, non sembra che questi neonati siano a rischio di presentare deficit neurologici  od uditivi  o manifestazioni neurologiche  a distanza (follow-up a 4,5 anni di età).  

I dati sopra esposti, comparsi da alcuni anni in letteratura, hanno indotto a riflettere su quale sia il comportamento più idoneo da seguire per quanto riguarda la somministrazione del latte materno ai neonati VLBW figli di donne sieropositive per il CMV. Le possibilità sono rappresentate dall’ offrire il latte della propria madre “fresco”, con tutti i vantaggi che ciò comporta ma potenzialmente infettante, oppure “trattato” e non più infetto, ma  con gli svantaggi nutrizionali ed immunologici connessi con le procedure utilizzate per l’eliminazione virale.

La società Austriaca di Pediatria e l’Agenzia Francese che si occupa della sicurezza sanitaria degli alimenti, raccomandano di non somministrare il latte fresco e non trattato ai neonati  figli di donne CMV-positive,  rispettivamente di E.G. < 34 o 32 settimane. L’Accademia Americana di Pediatria, più genericamente, afferma che le decisioni riguardanti la somministrazione di latte materno fresco da madri CMV positive ai nati pretermine deve prendere in considerazione sia i benefici apportati dal latte umano, sia i rischi infettivologici legati alla trasmissione del CMV.

Le procedure utilizzabili per ridurre o eliminare il rischio di trasmissione sono rappresentate dal:

· congelamento ad una temperatura di -20°C che, pur mantenndo quasi intatte le caratteristiche del latte materno (riduce soprattutto la numerosità e vitalità dei leucociti), riduce la carica virale (virolactia), ma non riesce ad eliminare del tutto il rischio di infezione, soprattutto nel momento del picco massimo di virolactia. Infatti, se per la riduzione fino al 99% della carica virale è necessario un congelamento della durata di almeno 72 ore, la vitalità virale, e con essa la possibilità di trasmissione, può essere ancora presente dopo 7-10 gg (o più) di congelamento. L’effetto sulla carica virale avrebbe comunque l’effetto di ridurre le percentuali di trasmissione e la gravità della sintomatologia.

· la pastorizzazione a 62,5 °C per 30 minuti (la cosidetta pastorizzazione Holder) elimina completamente il virus citomegalico, ma inattiva o riduce in maniera importante anche molti fattori presenti nel latte materno (ad es. la Fosfatasi Alcalina, la lipasi, il lisozima, la lattoferrina, le IgA ed alcune vitamine).

· la pastorizzazione alla temperatura di 56,5 °C per 30 minuti  induce una minore riduzione dei fattori nutrizionali ed immunologici, ma non garantisce l’eliminazione completa del virus. 

· la pastorizzazione molto rapida, per 5-15 secondi a 72 °C (o a temperature più basse, ma ancora non ben definite) riduce in maniera non rilevante il quantitativo di Fosfatasi Alcalina, lipasi ed IgG lattee, ma mantiene intatte le attività di ac. folico, vit. B1, B2, B6, C, le IgA e la lattoferrina. Si tratta di una possibilità particolarmente interessante, ma attuabile al momento solo in via sperimentale.
I dati disponibili rafforzano quindi le indicazioni delle linee guida delle Banche del Latte Umano Donato (BLUD) di utilizzare la pastorizzazione tipo Holder, garantendo così l’assoluta sicurezza per quanto riguarda la trasmissione del CMV da latte CMV-positivo. E’ una sicurezza che assume ancora più importanza se si considera il fatto che i neonati VLBW sono i primi destinatari del latte umano di banca nel caso in cui la mamma non abbia sufficiente latte da offrire al proprio bambino. 

Tali indicazioni non coincidono con quelle messe in atto in altri Paesi da alcune banche del latte materno, che offrono ai n. con E.G. <32 sett. latte di donna fresco, congelato ed ottenuto solo da donne sieronegative. Le linee guida BLUD sono invece in linea con le raccomandazioni dell’Associazione delle Banche Del Latte Umano del Nord America (HMBANA) che utilizzano la pastorizzazione Holder e per le quali la sieronegatività sierica per il CMV non rientra tra le caratteristiche che controindicano la donazione del latte materno.


Per concludere, non è ancora definitivamente chiarito quale sia il comportamento più corretto da seguire per quanto riguarda la somministrazione del latte materno ai neonati con E.G.< alle 32 (soprattutto se < a 30 sett.): se offrirlo fresco, congelato o pastorizzato, tanto che le singole Unità Operative di Neonatologia possono ciascuna decidere quale sia la strada più corretta da seguire.

La pratica di congelare il latte non permette la completa eliminazione virale mentre, nel caso lo si desiderasse, la pastorizzazione a 62,5°C per 30 minuti garantisce la prevenzione della trasmissione del CMV. Tale procedura, attuata presso le BLUD, permette di fornire anche il latte di madri CMV positive con l’assolute garanzia di non trasmettere il virus a neonati, come i pretermine o gli immnunodepressi, che sono a rischio di  sviluppare una infezione potenzialmente grave.
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PASTEURISATION OF HUMAN MILK
C. CZANK, B. HARTMANN, P. HARTMANN, K. SIMMER
University of Western Australia, Perth, Australia
Donor human milk (dhm) is fed to preterm infants as an alternative to formula because of the perceived benefits of  improved feed tolerance, lower incidence of necrotising enterocolitis, lower infection rate, earlier discharge and better neurological development. However, the immunological benefits have not been confirmed in randomised clinical trials and concerns persist about the poor growth of preterm infants fed dhm. Could be benefits of dhm be increased if pasteurisation is modified to preserve bioactivity and nutritional quality?

Pasteurisation methods are assessed by the reduction in bacterial and viral load, and by the effects on bioactivity of protein and  emulsification of fat.

Donor milk containing potential toxin-producing pathogens is excluded before processing.. Holder pasteurisation at 63 degrees will eliminate at least 99.9% commensals such as staph epidermidus and strep viridans. However, retention of bioactive factors depends on the temperature and time of holder pasteurisation, and the  heating and cooling times with resultant bioactivity varying from 0 to 60%. 

A comparison of retention of  SIgA, lysozyme and lactoferrin after standard Holder pasteurisation (water emersion), after new Holder pasteurisation techniques with milk flowing through the system with short heating and cooling times, and after flash pasteurisation (short time high temp 72 degress) will be presented. Some commercial water emersion Holder pasteurisers do not maintain temperature well so temperatures of 65 degrees are used with high loss of bioactivity as there is an exponential loss in protein above 57 degrees. Flash pasteurisation aims to protect proteins as bacteria cannot withstand heat shock but similar loss of bioactivity occurs partly due to the time taken to heat the milk to the flash temperature. Pasteurisation at 57 degrees for 30m minutes increases protein retention to >90% but effects of viral load and mycoplasma tb are not known

Inactivation of lipase by pasteurisation is one mechanism contributing to the poor growth in recipients. Additionally, electron microscopy shows that fat globules lose the outer phospholipid and protein layer during heating. In the milk bank, it is clear that fat is not emulsified after pasteurisation with at times lumps of fat similar to butter. The emulsifying issues of dhm could be due to the fact that standard pasteurisation destroys the glycoproteins that normally cover the fat globule resulting is coalescence. In addition, pasteurisation of milk appears to exasperate the loss to the delivery system during tube- feeding of preterm infants. Pasteurisation techniques that result in loss of these glycoproteins may contribute to reduced fat delivery, impaired fat absorption and altered gastrointestinal colonisation of pretrm infants.  Emulsification is not an issue with flow through techniques.

Summary:  40-100% bioactivity is lost and fat emulsion impaired through standard methods of pasteurisation.  Loss can be reduced and emulsification improved with  modification of Holder pasteurisation or by developing new techniques such as thermosonic pasteurisation. Clinical studies are needed to determine where improved techniques influence clinical outcomes.

TRACEABILITY OF HUMAN MILK AFTER DONATION
GILLIAN WEAVER
Milk Bank Manager, Queen Charlotte’s and Chelsea Hospital, London, Great Britain
Some aspects of human milk banking vary according to different national and local guidelines.  Examples of this include when and how to screen donors, acceptable levels of contamination of donor breastmilk and even to heat or not to heat. However there is one area in which we should all agree and that is on the necessity to ensure that donated breastmilk can at all times be tracked from donor to recipient and from recipient to donor.  Guidelines published by the United Kingdom Association for Milk Banking1 state: It is essential that milk bank records and those of hospitals using donor milk make it possible to trace the source of all individual donations given to any individual baby.
In common with donated blood and tissues, the possibility of infection via the donor milk or other adverse events cannot be completely ruled out.  In the case of donor breastmilk this is despite extensive and repeated screening of donors and the testing and heat treatment of the milk.  In addition it is necessary to demonstrate that all procedures and checks within the milk banking process have been performed according to the accepted protocols.  It therefore makes sense to use the tracking procedures as a means of simultaneously auditing the activity of the milk bank.

The stages during which breastmilk is tracked include:

· Recruitment of the donor – contact details and background health checks

· Collection and labelling of the milk by the donor 

· Delivery of the milk to the bank – identity verified plus checks to ensure that it has been maintained at suitable temperatures

· Acceptance of the milk into the milk bank – volume audited

· Storage of the milk – temperature monitoring

· Defrosting and pooling (between donors or from same donor) of the milk

· Bacteriological testing of the milk

· Aliquoting prior to pasteurisation (or after heat treatment in some cases)

· Heat treatment

· Post pasteurisation sampling

· Storage – temperature monitoring

· Discarding of milk where relevant

· Issuing of donor breastmilk to hospital/ward/infant

It is possible to track milk throughout the milk banking process by means of paper records and manual checks.  In this case supervision of staff and double checking are needed to ensure verification.  Paper tracking is time consuming, the records are bulky for storage and archiving and audit is laborious and sometimes incomplete.  Some milk banks have developed their own computerised systems to aid with the tracking process however these tend not to be adopted on a wide scale.

Barcode tracking is an innovative system for milk banks particularly where it uses technologies and soft ware developed for the blood industry.  Such systems are capable of tracking and auditing as well as verifying milk banking procedures.  The introduction of barcode tracking requires the installation of the necessary software onto milk bank and hospital computer networks together with the purchase of barcode readers, label printers and hand held computers.  It provides an opportunity to efficiently and effectively track milk throughout the whole milk banking process whilst simultaneously offering a comprehensive audit capability. 

1) Guidelines for the establishment and operation of human milk banks in the UK.  3rd Edition 2003.  Published by the United Kingdom Association for Milk Banking.

REGIONALIZATION PROJECT OF A 
HUMAN MILK BANKING SERVICE
CLAUDIO PROFETI
Meyer’s Children’s Hospital, Florence, Italy 

Da alcuni anni anche in Italia si assiste ad un rinnovato e crescente interesse per le Banche del Latte Umano Donato (BLUD) il cui prodotto rappresenta una valida alternativa al latte materno nella nutrizione clinica di molti neonati critici e, in particolar modo, dei pretermine. Un importante contributo alla creazione di nuove banche e alla standardizzazione delle procedure a livello nazionale è stato dato dalle “Linee Guida per la costituzione e l’organizzazione di una BLUD” (2002 – 2007) pubblicate a cura della Società Italiana di Neonatologia. Nel 2005 è nata l’Associazione Italiana Banche del Latte Umano Donato (AIBLUD) con la finalità di promuove l’allattamento materno, la donazione, l’utilizzo del latte donato, l’attività e il coordinamento delle banche del latte. La Toscana è la regione dove le banche del latte iscritte all’AIBLUD sono più numerose (sei, cioè un quarto di quelle presenti sul territorio nazionale, con sede ad Arezzo, Firenze, Grosseto, Lucca, Siena, Viareggio). Un questionario rivolto a tutti i reparti di neonatologia della regione, effettuato nel 2007 dalla Banca dell’A.O.U. Meyer di Firenze, ha indicato che l’uso del latte umano donato è diffuso in molti centri; tuttavia il suo impiego può avere ancora ampi margini di incremento e ottimizzazione. Anche per il servizio offerto dalle banche è possibile e auspicabile un miglioramento. Le sei banche toscane, oltre a raccogliere e trattare volumi di latte molto diversi, sono caratterizzate da differenze strutturali, organizzative e procedurali e non sempre sono adeguate al contesto sociosanitario in cui operano per carenza di un’appropriata strategia. Nell’ambito di ciascuna banca, a causa degli imprevedibili flussi della donazione, è facile che si verifichino carenze e inopportuni sprechi del prezioso alimento. Anche il costo di lavorazione di ogni litro di latte distribuito può risultare differente. In Italia, attualmente, non esiste alcuna normativa che regoli la donazione del latte e l’attività delle Banche; inoltre non sono previste forme di compenso o contributi per il latte fornito dalla Banche ad altre strutture ospedaliere o a privati. Le spese sono sostenute interamente dagli ospedali che ospitano le BLUD. Le BLUD della Toscana, ritenendo che un maggior coordinamento dell’attività consenta di ottimizzare l’uso del latte donato e razionalizzare le spese, hanno ipotizzato la creazione di una rete regionale (ReBLUD) in collaborazione con il Centro di Coordinamento del Sistema Trasfusionale della Regione Toscana. Alla base del progetto ci sono i seguenti elementi: 1) Le analogie fra la donazione del latte e quella del sangue (valore sociale e etico; importanza della sicurezza e della qualità biologica del prodotto; importanza della tracciabilità e rintracciabilità delle informazioni; tutela dei donatori, del personale sanitario e dei riceventi). 2) Tutti i Centri Trasfusionali della Toscana sono stati informatizzati secondo standard definiti, affinché le informazioni possano essere trasferite con un“linguaggio” comune (UNI 10529) utilizzando Internet. Le caratteristiche di modularità rendono il Sistema Trasfusionale flessibile e aperto ad ogni ulteriore intervento di integrazione e a sviluppi futuri. La ReBLUD può quindi nascere e crescere all’interno di questo Sistema e fruire dei servizi dei Centri Trasfusionali per lo screening delle donatrici (esecuzione dei test tipo NAT per HBV, HCV, HIV), mantenendo la sua autonomia organizzativa e gestionale. Un’operazione di questo tipo, ovviamente, non poteva avvenire senza l’imprimatur della Direzione Generale Diritto alla Salute e Politiche di Solidarietà della Regione Toscana e un congruo finanziamento (fornito dall’Ente Cassa di Risparmio di Firenze). La Regione Toscana si è dimostrata molto interessata al progetto e, prima in Italia, ha deliberato in merito alla Rete Regionale delle Banche del Latte Donato (ReBLUD) (Delibera Regionale N° 315 del 28/04/08). Scopo della rete è garantire l’autosufficienza regionale, uniformare le procedure in uso nelle Banche, rendere la loro attività più efficiente per ottimizzare l'uso clinico del latte umano donato. E’ prevista la definizione di tariffe di scambio delle unità di latte donato e delle modalità di gestione delle stesse a livello regionale e/o nazionale. La creazione della ReBLUD si armonizza con l’iniziativa dell’AIBLUD e rappresenta un modello che potrà essere successivamente adottato a livello nazionale e che potrà favorire il raggiungimento dei seguenti obiettivi: a) promuovere la donazione e l’utilizzo di latte umano nei reparti di neonatologia e pediatria. b) facilitare (sia per le donatrici che per gli operatori) le procedure di arruolamento e di raccolta del latte grazie alla capillarità del sistema. c) standardizzare le procedure delle banche e garantire la tracciabilità del prodotto con la prospettiva di fornire campioni di latte di qualità controllata e garantita. d) migliorare l’appropriatezza organizzativa: rendere routinario il trasferimento di campioni di latte in relazione ai fabbisogni dei singoli centri e ottimizzare l’uso clinico del latte di banca in base alle priorità. e) condividere le conoscenze: monitorare l’uso del latte umano, verificare i risultati con scambi di esperienze, formare adeguatamente il personale, effettuare studi che coinvolgano più centri per migliorare la qualità del latte donato. f) migliorare l’efficienza: razionalizzare l’organizzazione per ridurre i costi. 
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USES OF DONOR MILK IN THE NICU

EKHARD  E. ZIEGLER
Department of Pediatrics, University of Iowa, Iowa City, Iowa, USA

Preterm infants derive unique and strong benefits from being fed human milk. They also derive all the benefits that term infants derive from human milk, notwithstanding the fact that these benefits have not all been demonstrated specifically in preterm infants. For these reasons human milk is the preferred feeding for preterm infants. Mothers of preterm infants are not always able to provide sufficient quantities of breast milk. Also, during the early postpartum days milk is often not available for the initiation of trophic feedings. In these situations donated milk becomes the feeding of choice.

Donated human milk is heat treated to prevent transmission of infectious agents such as bacteria and viruses. Heat treatment diminishes or eliminates the activity of some of the biologically active components of human milk that are thought to exert beneficial effects on the infant. For example, all white blood cells are destroyed, bile salt stimulated lipase is inactivated and immune globulins are diminished but not completely destroyed. On the other hand, some components such as oligosaccharides or lysozyme are not altered much by heat treatment. Thus, some protective effects of human milk may be diminished or lost, but this has not been demonstrated to be the case and we should therefore assume that all protective effects are exerted by donor milk.

Human milk protects preterm infants against necrotizing enterocolitis (Lucas & Cole, 1990; Schanler et al., 1999; Boyd et al., 2007; Sisk et al., 2007) and against late-onset septicemia (Hylander et al., 1998; Schanler et al., 1999; Furman et al., 2003). Human milk is better tolerated than formula, which leads to earlier attainment of full feedings (Simmer et al., 1997; Sisk et al., 2008)

The advantages of donated milk depend on the circumstances in which it is used: 

1) When donor milk is used as trophic feeding during the first few days of life, the benefits consist in the better tolerance of human milk compared to formula. 

2) When donor milk is used to supplement mother's milk, the main advantages are protection against necrotizing enterocolitis and septicemia.
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UPDATE ON HUMAN MILK FORTIFICATION
 SERTAC ARSLANOGLU

Center for Infant Nutrition & Department of Neonatology, Macedonio Melloni Hospital, Milan, Italy

Fortified human milk (FHM) fed infants, although having the non-nutritional benefits of HM,  continue to grow slower than preterm formula (PF) fed infants.  Since slow growth is a marker of inadequate nutrition with the potential of neurocognitive impairment, further refinement of HM fortification models is warranted.

Shortfalls with Standard Human Milk Fortification

1. The  primary limiting nutritional factor responsible for growth failure for preterm infants is the suboptimal protein intake.
2. Standard fortification did not solve the problem of protein undernutrition.
3. The main reasons for this ongoing protein undernutrition is that Standard HM Fortification is based on assumptions regarding the protein content of the expressed human milk (HM) and the protein requirement of the infant. In fact, the protein content of the expressed HM fed to these infants is lower than assumed and variable during most of the lactation period.

Novel fortification models should be devised in a way to deal with the problem of ongoing protein undernutrition. Individualized fortification approach has been shown to be effective to improve the protein intakes and growth.
Novel approaches and proposed models for optimization of human milk fortification: the individualized fortification.

Individualized fortification is now believed to be the best solution to the problem of variability of the composition of HM. Currently, there are two proposed methods for individualization: the first, targeted fortification, is depending on milk analyses; the second, adjustable fortification, is depending on the metabolic response of each infant.
Targeted fortification.  The concept is to analyze the human milk and to fortify it in such a way that each infant always receives the amount of nutrient that he needs. This method has been proposed  and studied by Polberger et al. and provided the preterm infants with improved protein intakes and growth. The milk is analysed periodically and a target nutrient intake (in this case protein) is chosen according to the predefined requirements of preterm infants. The amount of fortifier is added considering the protein content of the milk to reach the targeted intake.  In the study of Polberger et al., the targeted protein intake was 3.5 g/kg/d.  
Adjustable fortification.  By this method, protein intake is adjusted on the basis of the infant’s metabolic response, evaluated through periodic determinations of blood urea nitrogen (BUN). This model has been devised previously by our group and has been shown to be feasible and practical. With the fine-tuning of the model, we have shown that “adjustable fortification” method is effective to provide the preterm infants with adequate protein intakes and appropriate growth approximating intrauterine intakes and growth. The adjustable fortification does not make any assumptions regarding an infant’s protein requirements; it directly monitors the metabolic response taking into consideration the actual protein status in each infant. Moreover, it does not need frequent milk analyses and expensive equipment, and it is not labour intensive: in other words, it is practical for routine use in the nurseries. 

Our studies along with the study of Cooke et al. demonstrate that BUN determinations are an excellent index for adequacy of protein intake in clinically stable preterm infants.

Conclusion.

Fortification of human milk, though is crucial, has become more complex that anticipated. Current standard fortification methods have yielded inadequate protein intakes resulting in slower growth compared to preterm formulas. Improvement of outcomes depends on models dealing with the large variability of human milk composition, and solving the problem of protein undernutrition. Individualized fortification has been proven to be effective to solve the problem.
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APPLICATION OF “ADJUSTABLE FORTIFICATION” REGIME 
IN ROUTINE
A. BIASINI*, L. MARVULLI*, I.PONTON*,V. TORRONI **

*Paediatric and Neonatal Intensive Care Unit; Bufalini Hospital Cesena,Italy

** Responsible Nurse, Human Milk Bank, Bufalini Hospital Cesena, Italy
The postnatal growth retardation is a great problem  for the very preterm infants.They are often underfed and accumulate energy,protein,mineral and other nutrient deficits by the time of hospital discharge.This is of concerns about the neurodevelopment outcome because the gap from the recommended and real energy intake may have consequences on the brain growth as the adequate nutrition support in early postnatal life of the VLBW has been associated with improved functional outcome (1).In the first phase,acute and transitional,that lasts until 10°- 14°th days of life, the EBLW should receive the parenteral nutrition with aminoacid to avoid the endogenous protein breakdown.The second phase is named the stable growth and is defined from reaching the full enteral feeding to hospital discharge. Finally the third phase is the period following hospital discharge where the uncertainty about the optimal nutrition ( nutrient enriched formula milk or human breast milk with or without nutrient fortification) is the conclusion of two recent Cochrane reviews (2; 3).If we focus the second phase,the target of the optimal nutrition is probably obtaining a lean body mass growth similar to reference fetus targeting a protein/energy rate of 3.3 gr. / 100  Kcal . At the hospital discharge, the preterm infants have often a percentage of  lean body mass lower (76%) than that of the reference fetus (88%) (4).The nitrogen absorption rate depends on quantity and biologic value of protein,energy,nutritional state,hormones,clinical factors and the protein gain, (ratio of protein retained to protein absorbed), increases with protein suppley and it is inversely related to body weight suggesting a greater efficiency of protein deposition in ELBW infants (5).The human milk is unique in benefit about the improvement in host defence,the digestion and absorption of nutrients,the neurodevelopment outcome and the maternal bonding (6),but the nutritional needs of the preterm infants are higher than those of term infants and  exceed the human milk  contents for proteins,minerals and  some vitamins; moreover there is a large variability in composition of expressed breast milk with a significant decline in protein and energy as lactation proceeds, whereas the nutrient needs  of the premature remain high.

To determine the protein requirement it  can be used a factorial approach based on theoretical calculation for growth and inevitable losses as endogen nitrogen excretion ( mean value of 30-40 mg/Kg/day) or using indices of protein nutritional status like those anthropometric (weight,height,head), and metabolic (serum albumin, total protein, transthyretin and   (BUN). However it is known that the blood urea nitrogen ,(BUN), becomes a reliable metabolic indice for protein adequacy  only after the first acute and transitional  phase of the EBLW preterm course in which it may reach up to 18 mmol/L, independent of protein intake  with parallel high urea escretion and in absence of renal failure or deydratation.(7).There are evidences that multicomponent fortification of human milk may obtain short term improvements in weight gain,linear and head growth (8). Some authors have recently proposed  to personalize the fortification  guided by a previous analysis of the  human milk composition with  spectrum infrared laser technology (9 ), others ,more simply, have chosen to fit the  protein intake with a new adjustable fortification regimen  driven by periodic determination of  BUN (10). An other option is  to increase the volume of  human milk standard fortified (11). 

We compared two groups of preterms ( < 1250 gr. and 24-32 g.a.) fed with standard ( STF max fortification 4 gr/dl) and adjustable fortification (AJF max fortification 6 gr/dl) of human milk.

We achived  a 6 gr/dl of fortification without any intestine intolerance as expected by increased osmolality (12). The weight gain mean difference was 2.93 gr/day in favour of  AJF group (21,6 .± 1,87 versus 24,6 ± 2,09 p= 0,054).

The similar mean BUN in two groups ( 10,1 mg./dl ± 3,25 versus 9,3 mg./dl ± 0,86 ) convinced us about the large limits of tolerance of the protein intake in preterm infants in the stable phase of growing and suggested that given more protein should have been well tolerated. In the preterm fed with  human milk fortified at max. level whose growth is not adequate it might reasonable add extra protein fortifier (10) or increase the volume of milk until 200 ml/Kg/day as other authors propose (11).                
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FORTIFIER DERIVED FROM MOTHER’S MILK: 
THE IDEAL SOLUTION?

ELENA TAGGART MEDO
Advisor for Board of Directors for Prolacta Bioscience 
Director for Professional Women's Roundtable, Murrieta, California, U.S.
Elena Taggart Medo, MBA, developed the first commercially available human milk fortifier made from human milk and founded Prolacta Bioscience.  She has been granted numerous US and foreign patents for the processing and formulation of human milk and has several patents pending.  She is committed to the ideal that human milk banking through the non-profit sector should be supported and believes that, in order to thrive, milk banks must operate under a sustainable model focusing on continuous improvement  to safety and quality.  With this model, she believes that milk banking will earn a higher level of confidence from the medical community.  Mrs. Medo recently left Prolacta Bioscience to pursue new opportunities and continues to serve as a senior advisor to the Board of Directors.

Mrs. Medo will present the following information during her talk:

1. Developments in processing and formulating human milk 

2. Challenges and opportunities of introducing and dispensing human milk products into hospitals 

3. Her commitment to evidence-based practice and an overview of the $10 million in funded research,  including: 

· One randomized clinical trial, one arm completed/one in process
· 2 cohort studies/4 more cohort studies planned or in process
· 4 scientific papers published/2 additional papers submitted 

· 4 abstracts presented/2 pending

· 5 formal pasteurization studies completed

· 1 formal cold chain study completed

· 3 formal shelf life studies completed

· 2 formal osmolality studies completed

· 2 sIgA studies completed

· 3 Misc. studies completed
.   4.
Barriers to the use of human milk-based fortifiers in the NICU

· Fortifying to an unknown nutritional base

· New methods of measuring nutrient content 

· Training and education in the NICU

· Replacing old habits forged through years of cow’s milk formula use

· Safeguarding against contamination of human milk by formula fortifier

· New systems and supplies needed 

· Pasteurization vs. heat treatment

· Increasing milk donation
5. A vision for the future
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TRENDS IN HUMAN MILK BANKING IN GERMANY

SKADI SPRINGER*,  CORINNA GEBAUER#
*MD, IBCLC, #MD, University of Leipzig, Leipzig, Germany

In recent decades a great many cow’s-milk based formulas for ill newborns and premature infants have been developed by the baby milk industry. Are milk banks still going to be necessary in the future? Yes! Human milk is a special dietetic treatment for which there is –and can be - no adequate replacement on the market! Thanks to developments in the neonatal medicine, many more very tiny infants are surviving; these are babies we see as the primary target group for donor milk when no mother’s milk is available. Eastern Europe countries  have historically supported high numbers of milk banks, but the number dramatically declined after the political change in the early 1990s. 

In Germany 8400 infants weighing less than 1500 grams are born last year. The amount of donor milk collected by the 12 milk banks in the Eastern part of Germany (ca. 5 000 litres in 2005) does not cover the need. The example of the development in both parts of Germany demonstrates quite clearly, how, with changing social and financial relationships, the work in milk banks has come to be influenced – and undermined - by commercial pressure. But it must be our joint goal to maintain and expand these milk banks and to meet the growing demand of donor milk. 

In 2006 about 4000 liters donor milk were collected by the nine remaining human milk banks in Germany. Banked milk was mostly used for the own neonatal care (82-100%) and is free. In Leipzig (2004) the average donor was 29.4 years old, and started donating 6 weeks postpartum and donated an average of 46 liters. About 48 % of the donors were CMV negative. About 50% of the milk was donated on account of prematurity. Donors are examined 3-monthly for infection. 

Since 1987 members of the remaining milk banks in Germany meet at the National Human Milk Bank Symposium every second year (now yearly) to discuss current issues, new guidelines and to prevent further closures of milk banks. In the past there are slight efforts to establish even new human milk banks.

HUMAN MILK BANKS: EXPERIENCES IN ITALY
GIUSEPPE De NISI
Department of Neonatology, Trento Regional Hospital, Trento, Italy
Before 2000 in Italy there were some isolated Centers with long experience about human milk banking. In other Centers donor human milk was collected without criteria for collection, pasteurization and storage.

In 2000 an investigation on 160 Italian Centers revealed that only 18 of them acted as Human Milk Banking. Furthermore, this investigation revealed a great variability in the operational procedures (donor selections, collection methods, treatment, and storage of human milk) among the 18 centers.

Such wide variation in practice is only partly explained by a lack of strong scientific evidence, but it is mainly due to different opinions of the health care workers on the operational procedures themselves. Instead, there is enough scientific evidence to support reflections and criticism  necessary to write recommendations for the establishment and organization of a Donated Human Milk Banking.
Therefore a task-force of the Italian Society of Neonatology published the first Italian guidelines about the establishment and organization of a Donated Human Milk Banking (2002). As a consequence the number of the Milk Banks increased, improving their organization and standardizing the procedures, but at the same time some Centers decided to stop this kind of service, because of the strict recommendations of the guidelines.

Nowadays in Italy there are 23 Human Milk Banks, respecting the italian guidelines (last revision in 2007). They are concentrated mainly in the North and the Centre of Italy.

The interest in Human Milk Banks is linked to the different kinds of neonatal care:

· Centers with special regard to the human milk and the mother’s role and with high interest in Human Milk Bank;

· Centers with intensive care based on parenteral nutrition with scarce use of mother milk and donor human milk;

· Centers believing in the importance of human milk, but not in donor human milk and in Human Milk Banks;

· Centers with an utilitarian attitude: donor human milk of Bank is very useful, in case of necessity it can be obtained from the closest Bank, without management or legal problems.

It comes out that maybe the guidelines don’t increase the use of donor human milk and as a consequence they don’t increase the number of Human Milk Banks in Italy. The reason is that the NICUs need strong scientific evidences. That’s why it is absolutely necessary to study and analyze the benefits of human milk of Bank compared both with fresh human milk and formula milk. Our banks association, AIBLUD (Donor Human Milk Banks Italian Association), is following this way.
USING RAW DONOR MILK IN NORWAY
ANNE HAGEN GROVSLIEN
Rikshospitalet University Hospital, Oslo, Norway

The high breastfeeding rate gives us a unique opportunity to feed almost all our preterm babies with either mothers own milk or banked donor milk.

Our first milk bank was opened I 1941. Today there are 13 milk banks. The average of a donation is 23 litres/ donor. The milk is being used raw.

How do we manage to offer a safe product? And are the benefits large enough to allow this procedure to continue?
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HUMAN MILK BANKING IN SWEDEN – CURRENT SITUATION
STAFFAN POLBERGER

 MD, PhD, Assoc Prof, Head of Neonatal Intensive Care Unit, University Hospital, Lund, Sweden

In Sweden, all preterm infants < 32-34 weeks are fed maternal breast milk or, if not available, donor breast milk. The majority of preterm and sick newborn infants are breast-fed at discharge from the hospital. There is a long tradition to use donor milk for early enteral feeding of preterm infants, usually starting in the first few hours of life, also in infants in intensive care. To ascertain the supply of donor milk, a national network called Milknet was established in 2001. Representatives (doctors, nurses, dietitians) from the 36 neonatal units meet annually. Updated national guidelines for handling of human milk in the neonatal units were completed in March 2008. A questionnaire was performed in Sweden 2006-2007 and the results have recently been published. There were 27 milk banks, all except one were located in the hospital, usually as part of the neonatal unit. Milk donors were screened for HIV, human lymphotropic virus, and hepatitis B and C viruses by 27, 14 and 22 of the milk banks. In 11 of the banks, maternal milk was frozen to reduce the risk of cytomegalovirus transmission. Donor milk was routinely cultured for bacteria in 24 and was pasteurized in 22 milk banks, whereas no neonatal unit performed bacterial cultures or pasteurization of maternal milk. Donor breast milk was always pasteurized in milk banks not testing for bacterial growth. Nutritional analysis of donor and/or maternal milk was performed in 25 units using an infrared instrument as part of an individualized feeding system of preterm infants. 

Omarsdottir S, Casper C, Åkerman A, Polberger S, Vanpée M. Breast milk handling routines for preterm infants in Sweden: a national cross-sectional study. Breastfeed Med 2008;3:165.

HUMAN DONOR MILK BANKING IN SWITZERLAND
KERRI FRISHKNECHT
Lactation Services & Quality Control Manager for Human Donor Milk
Children’s Hospital of Eastern Switzerland, St. Gallen, Switzerland
Background

The Innocenti Declaration developed and adopted in 1990 at the World Health Organisation follows the global goal for optimal maternal and child health and nutrition, that all women should be able to practice exclusive breastfeeding and all infants should be fed exclusively on breast milk from birth to 6 months of age. Thereafter, children should continue to be breastfed, while receiving appropriate and adequate complementary foods, for up to 2 years of age or beyond. 

A joint statement from the WHO and UNICEF suggests where it is not possible for the biological mother to breastfeed, the first alternative, if available, should be the use of human milk from other sources. Human milk banks should be made available in appropriate situations.
In 1997 the American Academy of Pediatrics (AAP) first mentioned that “human milk” is not only ideal for term infants, but also for premature infants, and that there were advantages especially for the very low birth weight infant (VLBW) population. 

Underlining the WHO fundamentals that nutrition is an input to, and foundation for health and development, the following sequence choice of feeding is recommended by this body:

Direct breastfeeding

Expressed breast milk from the biological mother

Pasteurised donor milk

Formula milk
Preterm infants profit from donor milk when their own mother’s milk is not available. Human milk has many advantages, such as decreasing the risk of necrotising enterocolitis that occurs frequently in preterm infants. Quality control according to evidence- based guidelines is essential for the operation of a human milk bank. 

Objectives

With the above knowledge, and wanting to set up a national network of existing human milk banks in Switzerland The Swiss Human Milk Bank Committee was founded in March 2006 with more than 30 delegates from 6 hospitals that operated donor milk banks. 

The initial goals of the committee for 2006 and 2007 included:

Network of all hospitals administering donor milk

Recording of all available guidelines and working procedures

Medical advisor ( neonatologist

Swiss delegate ( Europe & international

Participation at Conference for Swiss Society of Neonatology 2006 ( info poster

Further strategy:

Communication on a national level to facilitate safe and optimal quality donor milk ( Poster presentation at conferences etc. 

Secured finance for delegates

Formation of small working group ( Swiss National Guidelines

The institutions involved at present are in Aarau, Bern, Basel, Lucerne, and two banks in St. Gallen. Most milk banks operate within a Women’s Hospital or Children’s Hospital, and accept milk from mothers that have infants as patients in the given hospitals. However some institutions accept donor milk from women outside the hospital. There are no privately operating donor milk banks in Switzerland. To our knowledge there are no official donor milk banks outside the German speaking section of Switzerland. However we hope as this network develops, other institutions will become interested in donor milk banking. Perhaps in the future new milk banks will be formed, or other institutions may be able to make use of  donor milk from existing banks.

Reportedly donor milk dates back many years, even as far as the 30’s in some parts of Switzerland. However the first “official” milk banks were formed in the 50’s and 60’s generally without any form of pasteurisation. During the 70’s there was integration of hospital own standards with basic pasteurisation in most institutions. It was not until the 90’s that the various organisations began working with guidelines based on international experience. At the same time hospital grade pasteurisation was introduced in most institutions. As of the end of 2007 the six official human donor milk banks in Switzerland delivered 683 litres of donor milk to 382 recipients.

As of January 2008 a small group, has been working on national Swiss guidelines. Six members from 5 institutions, are represented, included are milk bank staff members, Breastfeeding and Lactation Consultants IBCLC, and a medical advisor who is a member of the Swiss Society of Neonatology. The aim is to have these guidelines completed by early 2009. The presentation explains in short, the collated information from all milk banks in the country, and the experiences we are having developing national guidelines for Human Donor Milk Banks  in Switzerland       
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MILK BANKING IN SOUTH AFRICA
PENNY REIMERS

Coordinator iThemba Lethu Breastmilk Bank & King Edward Fuchs Foundation Milk Bank

Durban, South Africa

The expansion of Human Milk Banking has resulted in a dramatic decline in necrotising enterocolitis and sepsis in neonatal units and a significant improvement in the lives of those infected with HIV. 

Establishment of Human Milk Banking Association of South Africa (HMBASA)

· HMBASA established in March 2008.  

· First Guidelines for the operation of Human Milk Banks in S.A.

3 Models

1. Community based Milk Bank (NGO) - Ithemba Lethu- feeding babies orphaned as a result of HIV/AIDS.  2.
2. Milk Matters in Cape Town (NGO) 10 hospitals in the area either with their own Milk Banks or sharing facilities.
3. South African Breastmilk Reserve (NPO) based in Johannesburg has a private/public partnership where private hospitals source donors from their NICU’s, pasteurise the milk which is then shared with public health institutions at no charge. They have around 20 hospitals receiving donor milk. 

Challenges

· Lack of buy in from the Department of Health

·  Sourcing enough donor mothers when so many  women are HIV positive

· Low breastfeeding rates in S.A.

· Funding for operation of the Milk Banks

· Cultural acceptance of Donor Milk

· Need for local research on Human Milk Banking

Conclusion

 Human Milk Banking is not a priority for government.  It will continue to be pioneered by NGO’s until a platform for Milk Banking is established and government see the benefits. We are grateful for the continued support of likeminded bodies that have stood by us and shared their expertise and experience.

THE SITUATION IN NORTH AMERICA: 
CANADA & THE UNITED STATES

FRANCES JONES

BC Women’s Milk Bank, Children’s and Women’s Health Centre of BC

Vancouver, British Columbia, Canada

www.hmbana.org

In 2008, the Human Milk Banking Association of North America (HMBANA) celebrated its 23nd Anniversary, continuing in its mission to promote, protect and support donor milk banking in North America. All of the operational milk banks in HMBANA are continuing to grow in stature and 
increase services to their regions. Over one million ounces of donor human milk was distributed by the HMBANA non profit milk banks in 2007. In reviewing the statistics of distribution, there is clear evidence that neonatologists are accepting donor milk more readily as a nutritional and immunological choice for premature infants. We are also seeing a trend for outpatient families to utilize Milk Banks for temporary supplementation of mothers’ own milk in the early stages of life. In addition, the varietymof conditions that donor milk is prescribed for as a treatment of choice and/or as an alternative therapy is also increasing.

All the milk banks follow the HMBANA Guidelines which are updated annually or more frequently if required. These Guidelines were one of the primary reasons for formation of HMANA in 1985 as there was a strong desire to standardize milk bank operation. Over the years the Guidelines have been fine tuned as new issues have arisen.

Another area that HMBANA has had success with is the fostering establishment of new banks. There are a number of centres working on establishing new banks. Of particular interest is the New England Mothers’ Milk Bank in Boston which is due to open soon with the goal of full operation by 2010. There is also a dedicated team in Toronto, Ontario, Canada who are working on establishing a bank. It is of interest to note that in 1910, the first North American milk bank was established in Boston with the first Canadian bank following a few years later in Toronto. In 2010, HMBANA will be celebrating in Boston with an international conference marking its 25th anniversary as well as 100 years of milk banking in North America.

Operation of a milk bank in the 21st century presents a number of challenges. Some of these challenges include use of appropriate technology. financial management, development and support of research, informed choice, allocation of milk, donor solicitation, screening and 
informal sharing. These are all issues that HMBANA member banks discuss on an ongoing basis. Opportunities to share information both nationally and internationally are beneficial and we would like to encourage participation in the International Milk Banking Initiative (www.imbi.org).

At the 2007 HMBANA international conference, Dr. A. Rivera, Director of St. David’s Medical Center’s NICU of Austin Texas and President of the Mothers’ Milk Bank at Austin, estimated with a mathematical model the amount of donor milk needed to meet the needs of all NICU’s in North America. The staggering conclusion was approximately 8.9 million ounces per year. This would mean HMBANA milk banks are facing a greater than an 8 fold demand for donor milk in the coming years.It is an exciting time to be involved in donor milk banking and presents great opportunities fordevelopment of non profit banks.
EUROPEAN PROPOSALS : 
COMMUNITY ACTION IN THE FIELD OF HEALTH  (2008-2013)

 CLAIR-YVES BOQUIEN
 INRA – Nantes University, Nantes, France
The Programme of Community action in the field of health (2008-2013) should :

· build on the achievements of the previous Programme (2003-08). It should contribute towards the attainment of a greater equality in health matters throughout the Community by directing actions towards improving public health, preventing human diseases and disorders, and obviating sources of danger to health with a view to combating (…) premature mortality. It should further contribute to providing citizens with better access to information and thereby increase their ability to make decisions which best cater for their interests ;

· place emphasis on improving the health condition of children and promoting a healthy lifestyle and a culture of prevention among them.  

· support initiatives to identify the causes of, address and reduce health inequalities within and between Member States, … in order to contribute to prosperity and cohesion.

The enlargement of the European Union has brought additional concerns in terms of health inequalities within the EU and this is likely to be accentuated by further enlargements. The Programme should help to identify the causes of health inequalities and encourage, among other things, the exchange of best practices to tackle them.

Best practice is important because health promotion and prevention should be measured on the basis of efficiency and effectiveness, and not purely in economic terms. Best practice and latest treatment methods for diseases and injuries should be promoted in order to prevent further deterioration of health, and European reference networks for specific conditions should be developed.

EUROPEAN MILK BANKING ASSOCIATION (EMBA)
GILLIAN WEAVER
Milk Bank Manager, Queen Charlotte’s and Chelsea Hospital, London, Great Britain

The diverse nature of human milk banking is well illustrated when looking at the milk banks of Europe.  A survey of European milk banks carried out in 2007 revealed interesting information and highlighted common approaches but also the many differences in procedures and protocols.  To better understand the banking of human milk throughout Europe and to promote best practice it was decided at a meeting held in the UK in 2007 to establish a European Milk Banking Association (EMBA).  This presentation will provide an up to date account of the progress made and the objectives of the EMBA.
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HUMAN MILK BANKING IN EUROPE
Kerri Frischknecht, Gillian Weaver
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Background:

Human milk banking, defined as the collection, screening, processing, storage and distribution of donated human milk, has been practised in most European countries during the past century. 

The ‘Human Milk Banking In Europe’ poster will provide an illustrated account of current milk banking activity in the countries of Europe together with a historical view of the important developments that have determined milk banking practices.

Objectives: 

1. Provide a 100 year timeline highlighting the innovations, advances and progress made in human milk banking in Europe from 1909 to 2008

2. Map the current location of milk banks

3. Provide details of human milk banking activity in the countries of Europe including the contact details of national associations and national milk banking co-ordinators and the notable features of milk banks and donor milk in the individual countries.

Abstract:

In 2009, human milk banks will celebrate the centenary anniversary of the establishment of the first milk bank in the world, located in Vienna in Austria.  The intervening one hundred years have seen the growth and decline and subsequent re-growth of interest in the use of donated human milk to feed sick and premature infants in the absence of the mother’s own breastmilk.  The provision of donor human milk has been influenced by:

· new and emerging infectious diseases1 in particular HIV because of concerns about the possible risk of infection via unpasteurised breastmilk. This fear led to the closure of many hundreds of milk banks worldwide including throughout most European countries 

·  infant nutrition research findings2 especially the role of breastmilk including donor human milk in the prevention of necrotising enterocolitis but also the relative growth rates of preterm infants fed with preterm formula or donor breastmilk. The use of donor breastmilk continues to be influenced by a lack of confidence in the ability of pasteurised donor milk to sustain adequate growth in preterm infants.

· the availability of accredited fully referenced guidelines3 which provide a robust foundation for the growth of milk banking and the establishment of new banks

· national and local economics and politics within health services.    

The ‘Human Milk Banking In Europe’ poster will provide an illustrated account of current milk banking activity in the countries of Europe where known by the authors, including recent photographs to highlight common approaches to milk banking procedures as well as documentary evidence of the different approaches being used by individual countries in the provision of donor human milk.  The background will be a map of Europe showing national boundaries and the location of milk banks.  Local demographics will be illustrated as will milk banking activity where details are available.  The poster will provide a source of information about the similarities and differences that exist in the approach to human milk banking throughout the continent of Europe. A timeline with important and influential dates in the history of milk banking in Europe will be provided and will set the current situation within the relevant historical context.  

The poster will highlight at a glance the range of milk banking activity from those countries where no milk banks currently operate (including Holland, Portugal, Poland, Slovenia) to those with more than 15 banks (including Italy, France, Sweden and the UK).  The range of milk banking activity will also be demonstrated by the varying volumes of donor milk collected annually where known (for example 70,000 litres annually in France, 6000 litres in Slovakia and 4000 litres in Germany) but will also point out that annual statistics are not commonly collated and until recently these figures and much information about milk banking practices and activity in Europe were largely unknown.  
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THE NEED TO SCALE UP HUMAN MILK BANKING 
IN SOUTH AFRICA
PENNY REIMERS

 Coordinator iThemba Lethu Breastmilk Bank & King Edward Fuchs Foundation Milk Bank

Durban, South Africa
Current Situation:

· South Africa is committed to Millennium Development Goals to reduce child deaths by two-thirds and to reverse the spread of HIV & AIDS.

· Pandemic of HIV/AIDS in the country. 29% pregnant mothers are infected nationally- 40% in KwaZulu Natal. Associated TB/meningitis leads to premature births. Many are too ill to breastfeed, some die after birth.  These are high risk infants.

·  Neonatal mortality rate per 1000 live births is 21, infant mortality is 56 per 1000 (40% due to HIV & 60% preventable)

·  75,000 children die before their fifth birthday. Three major killers of children under five years are; HIV & AIDS, neonatal causes and infections (pneumonia and diarrhoea). One third of children who died were severely malnourished and over 60% were underweight for their age.

The Solutions

·  A desperate need to encourage exclusive breastfeeding- including HIV positive mothers where the AFASS criteria do not apply. This includes the implementation by government of the many policies to promote, protect and support breastfeeding.

·  Increase the use of donor human milk for pre term and vulnerable infants to reduce mortality and morbidity. Education of health care professionals on the subject of breastfeeding and human milk banking. Partnership with funders would help the local NGO groups to roll out this education on a large scale.

· Encouraging the use of flash heating of HIV positive Mother’s own milk could significantly improve infant survival rates.

· Orphaned HIV infected babies need optimal nutrition. At least 294,000 children in SA living with HIV & AIDS.  Research has shown that HIV infected infants who are fed breast milk have better health and survival (1.4 million orphans in SA in 2007).

POSTER NO 3
EFFECTS OF HOLDER PASTEURIZATION ON 
HUMAN MILK OLIGOSACCHARIDES


F. GIULIANI*,E. BERTINO*, G.V. COPPA°, A. COSCIA*,O. GABRIELLI°, T. TESTA*, 
C. PEILA*, L. OCCHI*, L. ZAMPINI°, C. FABRIS*


*Neonatal Intensive Care Unit, Department of Pediatrics, Turin University, Italy
 °Institute of Maternal-Infantile Sciences, Polytechnic University of Marche, Italy


Introduction During the last decades several data confirmed the great benefits of human milk for preterm infants, due to its nutritional aspects and to its biologically active compounds. Oligosaccharides play an emerging leading role among these compounds. Pasteurization partially affects properties of breast milk. Few data address how pasteurization affects milk oligosaccharide concentration. Aim of this study was to evaluate the effects of Holder pasteurization on concentration and pattern of 24 different oligosaccharides, quantitatively representing the majority of those so far identified in human milk.
 Methods From ten mothers having delivered preterm, milk samples were collected and divided into two fractions. One fraction of each sample was immediately frozen, the other one was pasteurized with Holder method. Oligosaccharide content was measured with High Performance Anion Exchange Chromatography.
Results and conclusions Pasteurization does not affect concentration or pattern of analyzed oligosaccharides. Human milk oligosaccharides have proven prebiotic, immunomodulatory and anti-adhesive effects, and a trophic effect on the intestinal mucosa. These effects play a relevant role in feeding vulnerable preterm infants with mother’s own milk. Two meta-analysis have shown a reduction in necrotizing enterocolitis incidence in preterm babies fed donor milk versus those fed preterm formula. Although NEC pathophysiology is not clear, prematurity of the gut, impaired immunological defense, enteral feeding and bacterial gut colonization are associated factors. With mechanisms illustrated above, human milk oligosaccharides can play a protective role also against NEC. In conclusion, as concerns oligosaccharides our study confirms the persistence of the biological value of human milk after pasteurization
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Introduction

Human breast milk is universally recognized as the optimal food for term and pre-term infant. In the absence of an adequate supply of breast milk, mothers are offered term breast milk from human milk banks, which collect, process and store milk from healthy lactating women, as useful alternative for the care and treatment of premature and low-birth-weight neonates (1). To avoid the transmission of infectious micro-organisms, donor milk must be pasteurised before it is given to infants. Pasteurisation by the Holder technique (62,5°C, 30 min) results in the loss of variable amounts of immunoproteins, vitamins, fatty acids and other components such as long-chain polyunsaturated fatty acids (LCPUFAs), like Docosahexaenoic acid (DHA, 22:6n-3). These are very critical during the perinatal period, in which the brain and retina are developing, and affect visual acuity and learning capacity (2). Aim of this work is to investigate the effects of Holder pasteurisation on the human milk fatty acid composition and expecially on the reduction in DHA concentration.

Materials and methods
 The milk samples were collected from mothers at different ages of gestation. The week of gestation considered ranged between 24th -26th  (named 1st gestation age), 27th -29th  (named 2nd  gestation age), 30th – 32th  (named 3rd gestation age), 38th -40th (named 4th gestation age). For ach sample considered the fatty acids were extracted according to the method reported by Lopez-Lopez et al. (3), using an Agilent gas-crhomatograph (7890A), coupled with an Agilent mass spectrometer (5975C). The amounts of DHA recorded in pasteurised milk were compared with those extracted in untreated samples.
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DONATED HUMAN MILK BANK AND BREASTFEEDING: UNDISPUTED SYNERGY
LUCIA MATTEUCCI, SABRINA GIANNI, PATRIZIA RINDI, RENATA SARDELLI, SIMONA TOGNETTI, LORENA FRANCESCHELLI, LUCIA MARRACCINI, RAFFAELE DOMENICI
 Maternal and Child Department, BLUD,  Lucca Hospital, Italy


The existence of a milk bank depends entirely on breastfeeding being practised with success. It is also important that mothers who are breastfeeding their infants be informed about the possibility of donating their milk and the goals of a milk bank by appealing to a sense of solidarity and the satisfaction that results from donating. The basic purpose of a milk bank is to foster, promote and support breastfeeding. Apart from specific medical indications (premature infants, infants with metabolic pathologies or serious infections, infants who undergo surgery because of serious intestinal pathologies or who have burns) another no less important situation has to be added to the list: healthy infants, when there is the need for supplements to prevent hypoglycaemia in the early days of life or when the mother cannot commence breastfeeding or it is problematic. In this way, essential support is given to a greater number of mothers in beginning and continuing with breastfeeding. For over a year now this procedure has been regular practice at the hospital in Lucca leading to a significant increase in the percentage of infants being fed with human milk, now more than 90%, without being given supplements of other types of food. More widespread and detailed information regarding the activity of milk banks is required in order to attract donations for supporting  breastfeeding in the early days of life.

POSTER NO 6
WHO SAID WET NURSES DON'T EXIST ANY MORE ?
LUCIA MATTEUCCI, MARIA ELETTA Di SIMO, ANGELA SIMONETTI, ROSANGELA AMADEI, LILIA LEONCINI, PATRIZIA RINDI, SABRINA GIANNI, RAFFAELE DOMENICI

Mother and Child Department, BLUD, Lucca Hospital, Italy
Elisa was born at full-term (40 + 3), the second daughter of a mother of 35 who had breastfed her first child for 16 months. Spontaneous birth, vertex presentation, Apgar 9/10, 3.320 kg. The placenta was expelled manually due to the presence of some myomas but heavy perineal haemorrhaging set in. The woman underwent surgery twice and was then transferred to the intensive care unit with serious anaemia, metabolic imbalances and blood clots. Despite being assisted with breathing,undergoing blood transfusions of concentrated red blood cells and plasma (FFP), the woman expressed the desire to breastfeed. The infant was fed with human milk from a milk bank with the use of a syringe. An aunt who was still breastfeeding her own daughter, aged 2½, was prepared to breastfeed her niece. With the parents&#8217; prior consent, the baby girl was breastfed by the aunt for three days. In the meantime, the mother&#8217;s milk was regularly expressed with a pump whilst she was in intensive care and the baby girl was then later given to the mother to breastfeed. When discharged at nine days, the baby weighed 3.690 kg. The baby, fed with milk from the milk bank and from her aunt without ever being given supplements, continued to be breastfed by her own mother. This example helps to stress the importance of individualised 
hospital assistance, including changing routine procedures in order to support breastfeeding.
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AN AIBLUD PROJECT:  
THE QUALITY OF HUMAN MILK BANK

One of the aims of the Association of Italian Human Milk Banking (Associazione Italiana Banca del Latte Umano Donato= AIBLUD) is to promote the research activitiy on  donor milk and its clinical use.

A research project has been promoted by the involvement of 3 Italian Neonatology Centers: “Macedonio Melloni Hospital from Milan”, “University of Turin from Turin”, and “Bufalini Hospital from Cesena”. This project is being performed in collaboration with the “Scientific Institute of  Alimentary Products (National Research Counsil of Turin)” and  “Alimentary Technologies Laboratory of the University of Bologna”. 
THE PROJECT

The scope of the project is to evaluate the modifications of casein, milk-serum protein and protein bound to milk fat globules following two different types of heat treatment by means of highly specific chemical methods. 

The characteristics of these methods will permit us, particularly, to evaluate in a global manner, and for each single protein, the chemical changes of the protein structures, i.e. potential formation of glycosylated complexes and the modifications due to oxidative stress.

Given the fact that human milk proteins do have biological activities like trophic effects and immunomodulation besides their nutritional properties, the present study can provide new insights to our understanding of the effects of pasteurization. 

Analytic data of the milk samples pastorized by 2 different methods will let us evaluate the complex effects of these treatments on the functional and biological activity of the milk proteins leading us to determine the pasteurization method that preserves these qualities better than the other. 
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ACTUAL PROTEIN INTAKES ARE LESS THAN ASSUMED INTAKES IN PRETERM  INFANTS FED FORTIFIED           HUMAN MILK
SERTAC ARSLANOGLU*, GUIDO E. MORO, MD*, EKHARD E. ZIEGLER, MD§
*Center for Infant Nutrition & Department of Neonatology, Macedonio Melloni Hospital
Milan, Italy

§ Fomon Infant Nutrition Unit, Department of Pediatics, University of Iowa, Iowa City

Background: Fortified human milk (HM) is the preferred feeding for VLBW infants, however nutrient intakes achieved with fortified HM fall short of meeting nutrient needs mainly due to enormous variability in composition of expressed HM.  Despite this variability, HM fortification is still done based on the assumptions of average-fix values for the nutrient composition of HM.

Objective: To compare assumed and actual (measured) protein and energy intakes in preterm infants fed fortified HM. The study tested the hypothesis that infants fed fortified HM, in fact, may not being provided with the assumed protein and energy intakes. 

Methods: The data in this study were collected in a previous randomized controlled trial assessing the effects of an adjustable human milk fortification regimen on protein intake and growth of preterm infants. For the current evaluation,end points were protein and energy content and intake (assumed and actual). Assumed protein and energy intakes were calculated based on volume intake, and fortifier amount added to HM for each baby, assuming a fix-average nutrient content for HM. Actual protein and energy intakes were obtained by the analysis of the nutrient content of the fortified milk samples of each baby collected to form weekly pools. 

Results: The measurement of nutrient composition of milk samples showed that actual protein intakes were significantly and consistently lower at all times than assumed protein intakes in both groups throughout the study. The assumed vs actual protein intakes (mean) were 3.5, 3.5, 3.5 g/kg/d vs 2.9, 2.9 and 2.8 g/kg/d in the STD group;  and 3.7, 4.0, and 4.2 g/kg/d  vs 2.9, 3.2, 3.4 g/kg/d, (in study weeks 1, 2, and 3 respectively) (p<0.001).

Conclusion: Standard HM fortification based on assumptions of an average protein content of expressed mother’s milk is very far from matching the high protein needs of tiny preterm infants. Our results bring the concrete evidence that, in practice the protein content of HM during the fortification period is lower than that assumed and variable. Individualized fortification can be the solution for the problem of protein undernutrition.
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EFFECTS OF FORTIFICATION ON THE OSMOLALITY OF HUMAN MILK IN PRETERM INFANT FEEDING

ELENA SOLARI, SERTAC ARSLANOGLU, NICCOLINA GRELLA, GUIDO E. MORO
Department of Neonatology and Center for Infant Nutrition, Macedonio Melloni Hospital
Milan, Italy
AIMS. To show the changes in osmolality of human milk with  addition of different human milk fortifiers and protein supplements and to evaluate the effects of conservation in refrigerated environment and heat treatment

MATERIALS AND METHODS. Osmolality of human milk samples has been measured before and after integration with different concentrations of multicomponent fortifiers (FM-85® and Aptamil BMF®) and protein supplements (Beneprotein®, human milk protein).

These measurements have been performed both before and after heating (at 45 °C for 5 minutes ) and refrigeration at 4 °C for 2, 6, 8 and 24 hours.

RESULTS. The addition of an protein supplement (Resource Beneprotein® or freeze-dried human milk protein), did not increase osmolality whereas multicomponent fortifiers did increase. This increased values with fortifiers were below the values reported to be risky for the NEC development. Osmolality increased substantially along with the duration of conservation. Heat did not increase osmolality.

CONCLUSIONS. Protein supplements do not increase the osmolality. Although fortification of human milk with multi-component fortifiers increases the osmolality, it does not seem to be clinically relevant. Duration of conservation is an important factor resulting in increased osmolality.










