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The eﬀect of a partially hydrolysed formula based on rice protein in the treatment of infants with cowÕs milk protein allergy Reche M, Pascual C, Fiandor A, Polanco I, Rivero-Urgell M, Chifre R, Johnston S, Martı´ n-Esteban M. The eﬀect of a partially hydrolysed formula based on rice protein in the treatment of infants with cowÕs milk protein allergy. Pediatr Allergy Immunol 2010: 21: 577–585.  2010 John Wiley & Sons A/S Infants diagnosed with allergy to cowÕs milk protein (CMP) are fed extensively hydrolysed cowÕs milk formulas, modiﬁed soy formulas or even amino acid-based formulas. Hydrolysed rice protein infant formulas have become available and have been shown to be well tolerated by these infants. A prospective open, randomized clinical study to compare the clinical tolerance of a new hydrolysed rice protein formula (HRPF) with an extensively hydrolysed CMP formula (EHF) in the feeding of infants with IgE-mediated cowÕs milk allergy. Ninety-two infants (46 boys and 46 girls, mean age 4.3 months, range 1.1– 10.1 months) diagnosed with IgE-mediated cowÕs milk allergy were enrolled in the study. Clinical tolerance to the formula products was tested. Clinical evaluation included skin prick tests with whole cowÕs milk, soya and rice as well as antigens of CMP (beta-lactoglobulin, alpha-lactalbumin, casein and bovine seroalbumin), HRPF and EHF and speciﬁc IgE determinations to CMP using CAP technology. Patients were randomized to receive either an EHF based on CMP or a new HRPF. Follow-up was at 3, 6, 12, 18 and 24 months. Growth parameters were measured at each visit. One infant showed immediate allergic reaction to EHF, but no reaction was shown by any infant in the HRPF group. The number of infants who did not become tolerant to CMP during the study was not statistically diﬀerent between the two groups. Measurement of IgE levels of infants allergic to CMP during the study showed no signiﬁcant diﬀerences between the two formula groups. Growth parameters were in the normal range and similar between groups. In this study, the HRPF was well tolerated by infants with moderate to severe symptoms of IgE-mediated CMP allergy. Children receiving this formula showed similar growth and development of clinical tolerance to those receiving an EHF. In accordance with current guidelines, this HRPF was tolerated by more than 90% of children with CMP allergy and therefore could provide an adequate and safe alternative to CMP-hydrolysed formulas for these infants.
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Guidelines for the dietary management of infants diagnosed with allergy to cowÕs milk protein (CMP) recommend substitution of the cowÕs milk formula by extensively hydrolysed formulas based on CMP, modiﬁed soy protein formulas and, in certain cases, amino acid-based formulas. 577
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Several guidelines have been established for the treatment of CMP allergy as well as indications of the nutritional composition of these infant formulas (1–7). However, the infant formulas traditionally used in CMP allergy are not without certain diﬃculties (8–11). A study carried out in infants diagnosed with allergy to CMP showed adverse reactions with a double-blind placebo-controlled food challenge (DBPCFC) to extensively hydrolysed formula (2.2%) and to soy (10%) (12). Generally, extensively hydrolysed cowÕs milk formulas have a bitter taste, and this poor palatability can be a cause of refusal by infants. Recent publications have recommended that soy protein formula should not be used during the ﬁrst 6 months of life for infants with food allergy (13, 14). These recommendations therefore limit the use of soy formulas. As a result, attention has been given to providing further options for feeding infants allergic to CMP, in particular the use of hydrolysed formulas based on rice protein supplemented with L-lysine and L-threonine to achieve an amino acid proﬁle similar to that of breast milk (5, 15). Studies on hydrolysed rice protein formulas (HRPF) have focused on their possible use for feeding infants allergic to CMP. Two studies by Fiocchi et al. (16, 17) have shown that infants with allergy to CMP as well as other food allergies have good tolerance to HRPF. In spite of the doubts raised by one publication (18) regarding the nutritional adequacy of hydrolysed rice protein formulas, growth was shown to be correct in these studies and also in other studies carried out using a HRPF for infants diagnosed with CMP allergy (19, 20). Furthermore, the nutritional adequacy of such a new infant formula was shown in healthy infants who demonstrated normal growth parameters when fed a partially hydrolysed rice protein formula in a double blind, randomized trial (21). Based on these previous trials, the main objective of the study was to evaluate the allergenicity of the HRPF and its eﬃcacy in feeding infants diagnosed with IgE-mediated cowÕs milk allergy in comparison with an extensively hydrolysed formula (40% casein and 60%whey). Secondary objectives were to compare development of clinical tolerance to CMP and evaluate growth parameters (weight and length) of the new HRPF with that of a commercialized extensively hydrolysed formula (40% casein and 60%whey) administered to infants diagnosed with IgE-mediated cowÕs milk allergy. 578



Material and methods Study design and subjects



This was a randomized, open, parallel study of infants to compare a commercial extensively hydrolysed infant formula (EHF) with an experimental HRPF. Between September 2004 and June 2006, 92 healthy term infants were recruited into the study. Inclusion criteria were appearance of immediate reactions, mainly urticaria, erythema and angio-oedema related to the consumption of CMP (at least 2 h previously), the presence of speciﬁc IgE to cowÕs milk or CMP (by skin prick test or serum antibodies) and, unless indicated otherwise, a food challenge test positive to CMP as per the usual protocol of the Hospital Department (22, 23). The study was approved by the Ethics Committee of the La Paz University Hospital (Madrid, Spain), and written informed consent was obtained from each infantÕs parents. Study formulas



The commercialized EHF, based on extensively hydrolysed casein (40%) and whey proteins (60%) derived from cowÕs milk, contained 89% of the peptides with a molecular weight of less than 1000 Daltons (EHF). The experimental formula contained partially hydrolysed rice protein supplemented with lysine and threonine to improve the nutritional quality by providing an amino acid proﬁle similar to breast milk (HRPF). We deﬁned the control formula as extensively hydrolysed as it contained most (89%) of the peptides with a molecular weight of 


Hydrolysed Rice protein formula in the treatment of infants with cowÕs milk protein allergy Table 1. Nutritional composition of the study formulas (nutrients per 100 ml infant formula)



Nutrient Unit/100 mls



EHF



HRPF first HRPF follow formula on formula (0–6 months) (after 6 months)



Protein (g) 1.9 1.7 Lipids (g) 3.1 3.6 MCT (g) 0.7 Carbohydrates (g) 8.3 7.9 Maltodextrin (g) 8.3 6.3 Cornstarch (g) – 1.7 Energy Kcal 68 71 KJ 287 296 Vitamin A (mcg) 63.0 63 Vitamin D (mcg) 1.1 1.1 Vitamin E (mg) 1.7 1.7 Vitamin K (mcg) 5.6 5.6 Vitamin B1 (mg) 0.7 0.7 Vitamin B2 (mg) 0.84 0.84 Vitamin B6 (mg) 1.12 1.12 Vitamin B12 (mcg) 0.3 0.3 Vitamin C (mg) 7.0 7.0 Folic acid (mcg) 5.6 5.6 Pantothenic Acid (mg) 0.4 0.4 Niacin (mg) 0.8 0.8 Biotin (mcg) 2.1 2.1 Choline (mg) – 7.1 Taurine (mg) 5.0 4.9 L-carnitine (mg) 1.3 1.4 Inositol (mg) 3.5 Calcium (mg) 64.4 63 Phosphorus (mg) 36.4 35 Magnesium (mg) 5.6 6.3 Iron (mg) 0.8 1.1 Zinc (mg) 0.4 0.8 Copper (mcg) 42.0 42 Iodine (mcg) 10.0 11.2 Sodium (mg) 26.6 32 Potassium (mg) 60.2 63 Chlorine (mg) 49.0 46 Selenium (mcg) 0.9 1.4 Manganese (mcg) 42.0 46.2 Relation (Ca/P) 1.8 1.8 Osmolality 215 mOsm/l 200 mOsm/l Renal solute load 117 mOsm/l 110 mOsm/l Nucleotides Cytidine-5¢-monophosphate – 1.11 (mg) Uridine-5¢-monophosphate – 0.74 (mg) Adenosine-5¢-monophosphate – 0.38 (mg) Guanosine-5¢-monophophate – 0.22 (mg) Inosine-5¢-monophosphate (mg) – 0.22



2.0 3.1 0.6 8.3 6.6 1.7 69 290 65 1.7 1.7 5.8 0.8 1.28 1.16 0.3 7.3 15 0.4 1.5 2.2 7.3 4.8 1.5 3.6 83 51 7.3 1.1 0.9 47 13.1 38 93 78 1.5 49.6 1.6 200 mOsm/l 142 mOsm/l 1.13 0.73 0.38 0.22 0.22



EHF, extensively hydrolysed formula; HRPF, hydrolysed rice protein formula.



Both study formulas were produced by the same company (Ordesa Group, S.L., Sant Boi de Llobregat, Barcelona, Spain). Researchers advised parents about the introduction of complementary feeding following established national guidelines (4). Feeding tolerance and



Table 2. Amino acid content of the study formulas (mg/100 kcal)



Amino acids



EHF



HRPF First formula



HRPF Follow on formula



Directive 321/1991/EC



Histidine Isoleucine Leucine Lysine Methionine Cystine Phenylalanine Tyrosine Threonine Valine Tryptophan



59.7 152.4 252.6 239.3 54.1 29.1 94.5 98.1 170.4 157.9 36.7



45.8 80.2 164.2 124.0 45.8 42.0 99.3 101.2 81.0 89.7 30.5



68.4 119.8 245.3 162.3 68.4 62.7 148.3 151.2 102.7 134.0 42.9



45 72 156 122 29 24 62 59 80 80 30



EHF, extensively hydrolysed formula; HRPF, hydrolysed rice protein formula.



adverse events were registered throughout the study period. Infant characteristics



Ninety-two infants diagnosed with IgE-mediated cowÕs milk allergy by fulﬁlling the aforementioned inclusion criteria were eligible for enrolment in the study. Study



Baseline study assessments. Diagnosis was evaluated as suggested by the clinical history: typical symptoms of immediate allergy; urticaria, angiooedema and vomiting appearing before 2 h after the intake of cowÕs milk formula. Skin prick tests



Antigens for the skin test. Commercial preparations (Leti Laboratories, Barcelona, Spain) of whole cowÕs milk, soya and rice as well as CMP antigens (beta-lactoglobulin, alpha-lactalbumin, casein and bovine seroalbumin) were prepared in the laboratory according to usual techniques to obtain a ﬁnal solution of 10 mg protein/ml in a glycerine saline solution. Dilutions of the EHF and HRPF were prepared for skin prick testing. Skin test. The skin prick was applied to the forearm and read after 15 min. Evaluation was made as per usual criteria (24), i.e. a papule of 3-mm induration compared to a negative control with saline solution. All infants exceeded this value of 3 mm. Biochemical measurements



Serum-speciﬁc IgE for cowÕs milk and its proteins were measured, alpha-lactalbumin, beta-lacto579
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globulin, casein and bovine seroalbumin, using the CAP system (Pharmacia Diagnostics), with a lower cut-oﬀ point of 0.35 kU/l. The level was above 0.35 kU/l in all infants. Furthermore, speciﬁc IgE to soy, egg white, rice and hake (but not the hydrolysed HRPF) was also measured using the CAP system also with a cut-oﬀ point of 0.35 kU/l. Food challenge tests for CMP



Food challenge test for CMP was carried out if not contraindicated. The reasons for contraindication of the CMP challenge test were. 1. Symptoms of generalized CMP-related anaphylaxis or oedema of the glottis. 2. Episodes of urticaria and/or general angiooedema (not exclusively perioral), appearing within 60 mi after taking CMP, repeated two or three times, with an interval of less than 3 months since the previous episodes. These should be accompanied by positive skin prick tests of more than 3 mm and CMP-speciﬁc IgE of more than 0.35 kU/l. 3. Other situations which show speciﬁc IgE to cowÕs milk or proteins of more than 3 kU/l since the probability of a positive provocation test is 90% (22) Seventeen infants were not challenged with cowÕs milk, because of anaphylaxis or anaphylactic shock, another 38 infants because of recent generalized urticaria and 33 infants who showed a value of serum IgE to CMP greater than 3 kU/l. A food challenge test for CMP was carried out in three infants and showed positive. Initial formula tolerance



Initial tolerance tests to both study formulas were carried out after recruitment in all children by giving 120–150 ml of the study products. Infants tolerant to the study products were followed up to approximately 24 months of age. At this initial stage, one infant was withdrawn from the study as a result of an allergic reaction to the EHF. Growth parameters (weight and supine length) were also evaluated. Follow-up assessments. Follow-up visits were carried out at 3 months and at 6 months after enrolment into the study or at the age of 12 months, then again at 18 and 24 months of age. 580



Evaluations



At each visit, the researchers drew up a general clinical history and evaluated tolerance to the products. Written instructions were given on the introduction of complementary foods according to previously mentioned guidelines, and tolerance was checked at subsequent visits. Growth parameters were measured, as well as determination of IgE and speciﬁc IgE levels were measured at each visit. At the age of 12 months, total IgE levels were measured as well as speciﬁc IgE to diﬀerent milk proteins and other foods (egg, ﬁsh, rice and hake). Tolerance to CMP was determined by the food challenge test, according to the established protocol, in the hospital setting with the appropriate care facilities. Food challenge tests



If good clinical tolerance was achieved with 100 ml of cowÕs milk formula during the food challenge test, the infant was advised to follow an unrestricted diet according to age and continued tolerance was conﬁrmed after 2 wk. If the infant proved tolerant to CMP after the in-hospital food challenge test, and subsequent conﬁrmation, participation in the study was discontinued. If the infant was still allergic to CMP, followup was continued at 6-month intervals until approximately 24 months of age. Statistical analysis



Statistical analysis was carried out using the spss programme, version 11.5 (SPSS Inc., Chicago, IL, USA). The two study groups were compared for categorical variables such as sex, type of clinical reaction, family antecedents and the presence of atopic dermatitis using the chi-square test. StudentÕs t-test was used for the comparative study of quantitative variables. WilcoxonÕs non-parametric test was used for any quantitative variables that did not follow normal distribution, such as the determination of serum levels of IgE and speciﬁc IgE. Diﬀerences were considered statistically significant when p < 0.05.



Results



Ninety-two infants were recruited (46 boys, 46 girls; mean age 4.3 months range 1.1–



Hydrolysed Rice protein formula in the treatment of infants with cowÕs milk protein allergy Table 3. Baseline characteristics of the study population Parameter Gender (M/F) Age in months Appearance first symptom First bottle cowÕs milk formula (CMF) After 1 wk of CMF Between 1 and 3 wk of CMF Quantity of cowÕs milk formula causing reaction Hardly any Less than 30 (ml) Between 30 and 90 (ml) More than 90 (ml) Repeated episodes



EHF



HRPF



p



25/21 4.2 (1.5 – 8.8)



21/25 4.4 (1.1 – 10.1)



ns ns



23



23



ns



18 5



19 4



ns ns



2 17 22 5 24



0 18 15 13 20



ns ns ns ns ns



Fig. 1. Number of infants allergic to CMP over time. EHF, Extensively hydrolysed formula; HRPF, Hydrolysed rice protein formula. p = Not signiﬁcant (NS).



EHF, extensively hydrolysed formula; HRPF, hydrolysed rice protein formula.



Table 4. Clinical symptoms at enrolment in the study. Symptom



N



Generalised urticaria Urticaria of face and neck Vomiting Anaphylaxis Anaphylactic shock Perioral erythema Others



23 20 11 15 4 8 11



10.1 months). History of appearance of symptoms and clinical manifestations are shown in Tables 3 and 4 respectively. There were no statistical diﬀerences between the two groups. Eighty-one infants successfully completed the study according to the protocol, after conﬁrming clinical tolerance to the products at the baseline visit. Five infants in the experimental HRPF group abandoned follow-up for the following reasons, two refused to take the study formula, two for non-attendance at follow-up visits and one as a result of severe constipation, which was already present at the start of the study. Six infants abandoned the study in the EHF group for the following reasons, two refused to take the study formula, two for non-attendance at followup visits and one moved to live in another country. Thus, there were 41 infants in the HRPF group and 40 in the EHF group at the end of the study. With regard to the primary outcome of evaluation of the clinical tolerance of the new HRPF, this was found to be similar when compared to the standard EHF, as in this EHF group, one infant showed immediate reaction of urticaria on face and trunk. However, the diﬀerence in the clinical tolerance between the groups was not statistically signiﬁcant.



All infants showed negative results to the initial skin prick test to rice extract and HRPF. Speciﬁc determination of IgE to rice also proved negative. There was no statistically signiﬁcant diﬀerence between the number of infants in the two groups who did not become tolerant to CMP during the course of the study (Fig. 1). In the EHF group, 21 infants were tolerant to CMP at 12 months, 28 at 18 months and 31 at 24 months. In the HRPF, 18 were tolerant to CMP at 12 months, 26 at 18 months and 31 at 24 months. The speciﬁc IgE levels of those children who remained allergic to CMP at 2 yr of age are shown in Fig. 2. No statistical signiﬁcant diﬀerences were found between the two groups. As mentioned earlier, one infant in the experimental group abandoned the study because of constipation which was already been present at recruitment. All other infants showed good digestive tolerance to the study formulas (absence of vomiting and other digestive symptoms).



Fig. 2. CowÕs milk protein (CMP)-Speciﬁc IgE (who did not become tolerant to CMP). EHF, Extensively hydrolysed formula; HRPF, Hydrolysed rice protein formula. p = Not signiﬁcant (NS).
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Growth parameters were evaluated as z scores according to the WHO Child Growth Standards (25) and are shown in Figs 3, 4 and 5. There were no statistical diﬀerences between the groups. Discussion



The main objective of the study was to compare the clinical tolerance of the HRPF and its eﬃcacy



Fig. 3. Weight for age z-scores. EHF, Extensively hydrolysed formula. HRPF, hydrolysed rice protein formula. p = not signiﬁcant (NS).



Fig. 4. Height for age z-scores. EHF, Extensively hydrolysed formula; HRPF, hydrolysed rice protein formula. p = not signiﬁcant (NS).



Fig. 5. Weight for height z-scores. EHF, Extensively hydrolysed formula; HRPF, hydrolysed rice protein formula. p = not signiﬁcant (NS).
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in feeding infants diagnosed with CMP allergy with an EHF. One infant in the EHF group was clinically intolerant to the product as shown by an immediate reaction. However, this is within the acceptable limit that 90% of cowÕs milk allergic patients will not react to the product with 95% conﬁdence (1–4, 6). No infant demonstrated allergenicity to the experimental formula. The results of the tests for initial allergenicity were not statistically diﬀerent between the two groups studied. The number of infants still allergic to CMP during the course of the study was similar in both groups, conﬁrming the adequacy of the new formula when compared to the commercial EHF. The speciﬁc IgE in both groups was markedly raised by 18 months. This may be because of the fact that those who became tolerant to CMP at 12 months of age were excluded from further follow-up. Previous studies have indicated the low allergenicity of a HRPF. In an animal model, 7-to 12-day old guinea pigs were fed a hydrolysed rice formula, a conventional cowÕs milk formula or water. A challenge was given after a sensitization period (26). When challenged with the same proteins, the group receiving the cowÕs milk formula showed signiﬁcantly more reactions than the group receiving the hydrolysed HRPF. In addition, when this group was challenged with the HRPF, there was no reaction and only 2 (4.4%) showed mild reactions after challenge with rice protein. Studies in infants allergic to CMP fed with hydrolysed HRPF have shown good tolerance. In a small study, 18 infants allergic both to CMP and soy received a hydrolysed rice formula. Skin prick tests showed positive in eight children for rice and two for rice hydrolysate. Positive serology for rice using the CAP system technology was found in seven infants. DBPCFC (doubleblind placebo-controlled food challenge) with hydrolysed rice formula was negative (16) indicating clinical tolerance and therefore suggesting rice hydrolysate may be used as a protein source in children with multiple food-induced reactions. A more recent study by the same group assessed tolerance to a HRPF in children allergic to CMP (17). Allergy work-up involved skin prick tests with whole milk, a-lactalbumin, b-lactoglobulin and total caseins as well as speciﬁc IgE determinations (CAP technology) to whole milk. Sensitization to rice and rice hydrolysate formula was measured. The speciﬁc IgE was evaluated together with immunoblotting to CMP, to rice and hydrolysed rice formula.



Hydrolysed Rice protein formula in the treatment of infants with cowÕs milk protein allergy



Positive IgE levels were found in 21/91 infants for rice and 4/91 hydrolysed rice infant formula. Immunoblotting was positive to rice proteins for 70/96 infants. Response was weakly positive to hydrolysed rice infant formula in 6/96. The DBPCFC was negative to hydrolysed rice protein formula in all cases. This suggests that hydrolysis reduces antigenicity of rice protein by abolishing IgE-binding capacity. These studies are relevant to our study as they provide further data on the clinical tolerance to hydrolysed rice protein formulas in children with immediate reactions to CMP. In this study, the HRPF was generally well tolerated, with the exception of two infants who refused the product after receiving another product over a weekend. One of the main complaints given by parents is that infants reject hydrolysed formulas because of an unpleasant taste. A recent double-blind study to evaluate the palatability of diﬀerent formulas used to feed infants with CMP allergy showed that the soy formulas and HRPF had the best taste scores followed by diﬀerent hydrolysed formulas (27). Good oral tolerance because of its pleasant odour, taste and ﬂavour was found with the HRPF in healthy infants (21). The good palatability of the new formula oﬀers an alternative in the older infant used to breast milk feeding when there is a need to switch to a hypoallergenic formula. Other further studies have documented the good tolerance of the hydrolysed rice protein formula (16, 17, 19, 28). The capacity for a partially hydrolysed rice protein formula to sustain normal growth was shown in healthy infants when consumed for the ﬁrst 4 months after birth (21). In this study, comparison was made with a group of infants receiving a standard commercial formula. Two studies evaluated the nutritional value of a rice hydrolysate in infants diagnosed with CMP. They showed similar growth to those receiving a soy formula in early life (19) and during the weaning period of 6–12 months (20). This was contradicted in a study by Savino et al. (18) who found that growth was impaired in children with atopic dermatitis and CMP who received a rice hydrolysate formula compared to another formula. In these studies quoted, the same hydrolysed rice protein formula was administered to the allergic infants. In this study, growth of the infants receiving the HRPF was within normal parameters for both weight and height when compared to the WHO Growth Standards. There was no statistical diﬀerence between the groups in growth.



No biochemical markers of plasma amino acid levels were measured during the study. One ﬁnal point for consideration is the recent concern, raised by the Food Standards Agency of the United Kingdom, regarding the question of arsenic levels in rice drinks, especially the content of inorganic arsenic that is considered as more harmful (29). There are no EU regulations on the contents of arsenic in food. In the United Kingdom, there is a general limit of 1 mg/kg (or 1 ppm) for arsenic in food. The study carried out by the Food Safety Authority (FSA) on the arsenic content of rice drinks found an average concentration of 0.023 mg/kg (0.023 ppm) of total arsenic and 0.012 mg/kg (0.012 ppm) of inorganic arsenic. The arsenic content of the hydrolysed rice infant formula administered in this study has been analysed. The total arsenic content of the reconstituted product is 6.4 times less than the values quoted in the FSA study, and the inorganic arsenic is more than six times lower than the values found in the FSA study. The European Food Safety Authority (EFSA) has recently published a Scientiﬁc Opinion on Arsenic in Food (30). The recommendation of the Panel was that so as to reﬁne risk assessment of inorganic arsenic, there is a need to produce speciation data for diﬀerent food commodities to support dietary exposure and dose–response data for the possible health eﬀects. In this EFSA report, the total arsenic content of rice-based infant food was found to be 0.158 mg/kg of dry product. The hydrolysed rice protein formula in our study contained six times less than this value. Furthermore, EFSA assumed that 70% of total arsenic is inorganic so that the concentration of inorganic arsenic in rice-based infant food was 0.110 mg/kg. The inorganic arsenic content of the study formula contains 7.3 times less than this value. In summary, in this study, the HRPF was well tolerated by infants with moderate to severe symptoms of IgE-mediated CMP allergy. Children receiving this formula showed similar growth and development of clinical tolerance to those receiving an EHF. In accordance with current guidelines, this HRPF was tolerated by more than 90% of children with CMP allergy and therefore could provide an adequate and safe alternative to CMP-hydrolysed formulas for these infants. Acknowledgments This study was supported by an unconditional grant from Laboratorios Ordesa to the University ChildrenÕs Hospital La Paz.



583



Reche et al. MR, MME and MRU developed the concept for the study and study design. MR was responsible for medical care of the children, participated in the execution of the study, analysis and interpretation. MME supervised clinical aspects of the study. CP, AF, IP contributed to the design and were responsible for clinical care of the children. MR had full access to all of the data in the study and takes responsibility for the integrity of the data and accuracy of the data analysis. MRU, RC and SJ are employees of Laboratorios Ordesa. SJ was responsible for the preparation of the manuscript with contributions from MR, MRU and MME.



12.



13.



14.



References 1. American Academy Pediatrics Committee on Nutrition. American Academy Pediatrics Committee on Nutrition. Soy protein-based formulas: recommendations for use in infant feeding. Pediatrics 1998; 101: 148–53. 2. American Academy of Pediatrics. Committee on Nutrition. Hypoallergenic infant formulas. Pediatrics 2000; 106: 346–9. 3. Host A, Koletzko B, Dreborg S, et al. Joint statement of the European Society for Paediatric Allergology and Clinical Immunology (ESPACI) and European society for Paediatric Gastroenterology, Hepatology and Nutrition (ESPGHAN): Dietary products used in infants for treatment and prevention of food allergy. Arch Dis Child, 1999: 81: 80–4. 4. Ballabriga A, Moya M, Martı´n Esteban M, et al. (Comite´ de Nutricio´n de la Asociacio´n Espan˜ola de Pediatrı´ a). Recomendaciones sobre el uso de fo´rmulas para el tratamiento y prevencio´n de las reacciones adversas a proteı´ nas de leche de vaca. An Esp Pediatr 2001: 54: 372–9. 5. ESPGHAN Committee on Nutrition. Global Standard for the composition of infants formula: recommendations of an ESPGHAN coordinated international expert group. J Pediatr Gastroenterol Nutr 2005; 41: 584–99. 6. Kleinman RE, Bahna S, Powell GF, Sampson HA. Use of infant formulas in infants with cow milk allergy. A review and recommendations. Pediatr Allergy Immunol 1991: 2: 146–55. 7. Martı´n Esteban M, Garcı´a Ara MC, Banque´ Molas M, Boyano MT, Martı´n Mun˜oz F, Dı´az Pena JM. Evaluation of an extensively hydrolyzed casein-whey protein formula in immediate cowÕs milk protein hypersensitivity. J Pediatr Gastroenterol Nutr 1998: 26: 398–401. 8. Martı´n Esteban M, Bone´ J, Martorell A, Nevot S, Plaza AM. Grupo de Trabajo sobre Alergia a Proteı´ nas de Leche de Vaca de la Sociedad Espan˜ola de Inmunologı´ a Clı´ nica y Alergologı´ a Pedia´trica. Reacciones adversas a proteı´ nas de leche de vaca. Pedia´trika 1998: 18: 319–54. 9. Giampietro PG, Kjellman NIM, Oldaeus G, Wouters-Wesseling W, Buscino L. Hypoallergenicity of an extensively hydrolyzed whey formula. Pediatr Allergy Immunol 2001: 12: 83–6. 10. Martı´n Esteban M. Alergia a fo´rmulas de sustitucio´n en ale´rgicos a proteı´ nas de leche de vaca. Pedia´trika, 2006: 26: 326–9. 11. Oldaeus G, Bjo¨rksten B, Einarsson R, Kjellman NIM. Antigenicity and allergy of cow milk hydrolysates



584



15. 16.



17.



18.



19.



20.



21.



22.



23.



24. 25.



26.



intended for infant feeding. Pediatr Allergy Immunol 1991: 2: 156–64. Klemola T, Vanto T, Juntunen-Backman K, Kalimo K, Korpela R, Varjonen E. Allergy to soy formula and to extensively hydrolysed whey formula in infants with cowÕs milk allergy: a randomised study with a follow-up to the age of 2 years. J Pediatr 2002: 140: 219–24. ESPGHAN Committee on Nutrition. Soy protein infant formulae and follow on formulae: a commentary by the ESPGHAN Committee on Nutrition. J Pediatr Gastroenterol Nutr 2006; 42: 352–61. Bo¨hles HJ, Fusch C, Genzel-Boroviczeny O, et al. Comission de Nutrition de la Socie´te´ Allemande de Pe´diatrie et de la Socie´te´ Suisse de Pe´diatrie. Prise de postition pour la lÕutilisation de pre´parations pour nourrissons a` base de prote´ines de soja. Paediatrica 2006: 17: 20–2. Commission of the European Communities. Directive 91/321/EEC 1991 on infant formulae and follow-on formulae. Fiocchi A, Travaini M, DÕAuria E, Banderali G, Bernardo L, Riva E. Tolerance to a rice hydrolysate formula in children allergic to cowÕs milk and soy. Clin Exp Allergy 2003: 33: 1576–80. Fiocchi A, Restani P, Bernardini R, et al. A hydrolysed rice-based formula is tolerated by children with cowÕs milk allergy: a multi-centre study. Clin Exp Allergy 2006: 36: 311–6. Savino F, Castagno E, Monti G, et al. Z-score of weight for age of infants with atopic dermatitis and cowÕs milk allergy fed with a rice-hydrolaste formula during the ﬁrst two years of life. Acta Paediatr 2005: 94: 115–9. DÕAuria E, Sala M, Lodi F, Radaelli G, Riva E, Giovanni M. Nutritional value of a rice-hydrolysate formula in infants with cowsÕ milk protein allergy: a randomized pilot study. J Int Med Res 2003: 31: 215–22. Agostoni C, Fiocchi A, Rive E, et al. Growth of infants with IgE-mediated cowÕs milk allergy fed diﬀerent formulas in the complementary feeding period. Pediatr Allergy Immunol 2007: 18: 599–606. Lasekan JB, Koo WK, Walters J, Neylan M, Luebbers S. Growth, tolerance and biochemical measures in healthy infants fed a partially hydrolysed rice protein-based formula: a randomised, blinded prospective trial. J Am Coll Nutr 2006: 25: 12–9. Garcı´a Ara C, Boyano T, Dı´az Pena JM, Martı´n Mun˜oz F, Reche M, Martı´n Esteban M. Speciﬁc IgE levels in the diagnosis of immediate hypersensitivity to cowsÕ milk protein in the infant. J Allergy Clin Immunol 2001: 107: 185–90. Garcı´a Ara MC, Boyano MT, Dı´az Pena JM, et al. Incidencia de alergia a proteı´ nas de leche de vaca en el primer an˜o de vida y su repercusio´n en el consumo de hidrolizados. An Pediatr 2003: 58: 100–5. Dreborg S, Frew A. EAACI Position paper: allergen standardization and skin tests. Allergy 1993: 48 (Suppl. 14): 48–82. WHO Child Growth Standards. The WHO Multicentre Growth Reference Study (MGRS) 2006. Avaialble at: http://www.who.int/entitity/childgrowth/ standards/Technical_report. Piacentini GL, Vicentini L, Bodini A, et al. Allergenicity of a hydrolyzed rice infant formula in a guinea



Hydrolysed Rice protein formula in the treatment of infants with cowÕs milk protein allergy pig model. Ann Allergy Asthma Immunol 2003: 91: 61–4. 27. Pedrosa M, Pascual CY, Larco JI, Martin Esteban M. Palatability of hydrolysates and other substitution formulas for cowÕs milk-allergic children: a comparative study of taste, smell, and texture evaluated by healthy volunteers. J Investig Allergol Clin Immunol 2006: 16: 351–6. 28. Gastanaduy F, Cordano A, Graham GG. Acceptability, tolerance and nutritional value of a rice-based



infant formula. J Pediatr Gastroenterol Nutr 1990: 11: 240–6. 29. Food Standards Agency. Arsenic in rice research published. Available at: http://www.food.gov.uk/news/ newsarchive/2009/May/ 30. EFSA Panel on contaminants in the Food Chain (CONTAM). Scientiﬁc opinion on Arsenic in food. Summary. EFSA J 2009: 7(10): 1351 (4pp). doi: 10.2903/j.efsa.2009.1351 www.efsa.europa.eu.



585



























[image: Effect of growth regulators on callus induction in Rice ... - CiteSeerX]
Effect of growth regulators on callus induction in Rice ... - CiteSeerX












[image: EFFECT OF SHADE ON YIELD OF RICE CROPS.pdf]
EFFECT OF SHADE ON YIELD OF RICE CROPS.pdf












[image: The Effect of Web-Based Question Prompts on ...]
The Effect of Web-Based Question Prompts on ...












[image: On the Effect of Bias Estimation on Coverage Accuracy in ...]
On the Effect of Bias Estimation on Coverage Accuracy in ...












[image: On the Effect of Bias Estimation on Coverage Accuracy in ...]
On the Effect of Bias Estimation on Coverage Accuracy in ...












[image: The shielding effect of glycerol against protein ... - Wiley Online Library]
The shielding effect of glycerol against protein ... - Wiley Online Library












[image: 17-24-Performance Evaluation of Rice Combine Harvester based on ...]
17-24-Performance Evaluation of Rice Combine Harvester based on ...












[image: Random delay effect minimization on a hardware-in-the ... - CiteSeerX]
Random delay effect minimization on a hardware-in-the ... - CiteSeerX












[image: Random delay effect minimization on a hardware-in-the ... - CiteSeerX]
Random delay effect minimization on a hardware-in-the ... - CiteSeerX












[image: The Effect of Crossflow on Vortex Rings]
The Effect of Crossflow on Vortex Rings












[image: The Effect of Attractiveness on Food Sharing Preferences in Human ...]
The Effect of Attractiveness on Food Sharing Preferences in Human ...












[image: The Effect of Attractiveness on Food Sharing Preferences in Human ...]
The Effect of Attractiveness on Food Sharing Preferences in Human ...












[image: The Effect of a Prerecorded Conversation on ...]
The Effect of a Prerecorded Conversation on ...












[image: The Effect of Crossflow on Vortex Rings]
The Effect of Crossflow on Vortex Rings












[image: Effect Of Ecological Factors On The Growth And Chlorophyll A ...]
Effect Of Ecological Factors On The Growth And Chlorophyll A ...












[image: The effect of Medicaid on Children's Health: A ...]
The effect of Medicaid on Children's Health: A ...












[image: The Effect of Medicaid Premiums on Enrollment: A ...]
The Effect of Medicaid Premiums on Enrollment: A ...












[image: Hydrodynamic effect on the behaviour of a corrosion ...]
Hydrodynamic effect on the behaviour of a corrosion ...












[image: The effect of culture on perception and cognition - A conceptual ...]
The effect of culture on perception and cognition - A conceptual ...












[image: The effect of mathematics anxiety on the processing of numerical ...]
The effect of mathematics anxiety on the processing of numerical ...












[image: The effect of mathematics anxiety on the processing of numerical ...]
The effect of mathematics anxiety on the processing of numerical ...












[image: The effect of ligands on the change of diastereoselectivity ... - Arkivoc]
The effect of ligands on the change of diastereoselectivity ... - Arkivoc












[image: The Effect of Recombination on the Reconstruction of ...]
The Effect of Recombination on the Reconstruction of ...















The effect of a partially hydrolysed formula based on rice protein in the ...






Dec 23, 2009 - and specific IgE determinations to CMP using CAP technology. Patients were ... Follow-up was at 3, 6, 12, 18 and 24 months. Growth parameters were ... safe alternative to CMP-hydrolysed formulas for these infants. M. Reche1, C. .... Energy. Kcal. 68. 71. 69. KJ. 287. 296. 290. Vitamin A (mcg). 63.0. 63. 65. 






 Download PDF 



















 464KB Sizes
 3 Downloads
 157 Views








 Report























Recommend Documents







[image: alt]





Effect of growth regulators on callus induction in Rice ... - CiteSeerX 

CSR 10, W.Ponni, BPT 5204 and IR 29. The medium used for this callus induction was Murashige and Skoog (1962) commonly referred as MS medium with six ...














[image: alt]





EFFECT OF SHADE ON YIELD OF RICE CROPS.pdf 

Page 1 of 4. 24. EFFECT OF SHADE ON YIELD OF RICE CROPS. Golam Moula*. ABSTRACT: A study was undertaken to observe the effect of shade of the trees. on the yield of paddy and green straw of two different rice varieties, local variety,. Kazol Shail an














[image: alt]





The Effect of Web-Based Question Prompts on ... 

to monitor, actively reflect, evaluate, and modify their own knowledge (e.g., .... solutions, (c) making justifications, and (d) monitoring and evaluating goals.














[image: alt]





On the Effect of Bias Estimation on Coverage Accuracy in ... 

Jan 18, 2017 - The pivotal work was done by Hall (1992b), and has been relied upon since. ... error optimal bandwidths and a fully data-driven direct plug-in.














[image: alt]





On the Effect of Bias Estimation on Coverage Accuracy in ... 

Jan 18, 2017 - degree local polynomial regression, we show that, as with point estimation, coverage error adapts .... collected in a lengthy online supplement.














[image: alt]





The shielding effect of glycerol against protein ... - Wiley Online Library 

Most commercial recombinant proteins used as molecular biology tools, as well as many academi- cally made preparations, are generally maintained in the presence of high glycerol concentrations after purification to maintain their biological activity.














[image: alt]





17-24-Performance Evaluation of Rice Combine Harvester based on ... 

17-24-Performance Evaluation of Rice Combine Harvester based on Thai Industrial Standard.pdf. 17-24-Performance Evaluation of Rice Combine Harvester ...














[image: alt]





Random delay effect minimization on a hardware-in-the ... - CiteSeerX 

SIMULATION ILLUSTRATION. The next ..... Tutorial Workshop # 2, http://mechatronics.ece.usu.edu. /foc/cc02tw/cdrom/lectures/book.pdf Las Vegas, NE, USA.,.














[image: alt]





Random delay effect minimization on a hardware-in-the ... - CiteSeerX 

Science and Technology in China and the Australian National. University. The gain .... Ying Luo is supported by the Ministry of Education of the P. R. China and China ... systems. IEEE Control Systems Magazine, pages 84â€“99, February 2001.














[image: alt]





The Effect of Crossflow on Vortex Rings 

The trailing column enhances the entrainment significantly because of the high pressure gradient created by deformation of the column upon interacting with crossflow. It is shown that the crossflow reduces the stroke ratio beyond which the trailing c














[image: alt]





The Effect of Attractiveness on Food Sharing Preferences in Human ... 

Michael Gumert, Division of Psychology, School of Humanities and Social Sciences, ... Keywords: food sharing, mating market, facial attractiveness, dating, mate ...














[image: alt]





The Effect of Attractiveness on Food Sharing Preferences in Human ... 

sex interest could have been used elsewhere; perhaps on another date, ... bank account. Higher ..... Why do good hunters have higher reproductive success?














[image: alt]





The Effect of a Prerecorded Conversation on ... 

speakers on a laptop computer at the maximum volume level. Participants used ... effect of auditory distraction on reading comprehension, F(1,9). 0.630, p 0.448.














[image: alt]





The Effect of Crossflow on Vortex Rings 

University of Minnesota, Minneapolis, MN, 55414, USA. DNS is performed to study passive scalar mixing in vortex rings in the presence, and ... crossflow x y z wall. Square wave excitation. Figure 1. A Schematic of the problem along with the time hist














[image: alt]





Effect Of Ecological Factors On The Growth And Chlorophyll A ... 

Effect Of Ecological Factors On The Growth And Chlor ... ed Kappaphycus alvarezii In Coral Reef Ecosystem.pdf. Effect Of Ecological Factors On The Growth And ...














[image: alt]





The effect of Medicaid on Children's Health: A ... 

design. I exploit the discontinuity generated by Medicaid's eligibility rule, based on family income, on program participation rates. In contrast with a standard regression discontinuity approach, here there are ... reau's March 2009 and 2010 Current














[image: alt]





The Effect of Medicaid Premiums on Enrollment: A ... 

However, this result is not robust to other choices of bandwidth. These patterns in the data are consistent with the conclusion that treatment status is unrelated to sample composition and supports identification. As a final check, I perform a set of














[image: alt]





Hydrodynamic effect on the behaviour of a corrosion ... 

Available online 27 December 2005. Abstract. Influence of hydrodynamic ... +33 4 72 43 81 87; fax: +33 4 72 43 87 15. E-mail address: [email protected] ..... trolyte conductivity evolution due to the greater account of iron.














[image: alt]





The effect of culture on perception and cognition - A conceptual ... 

self-perceptions, with English-speaking bi-cultural people reporting a. perception of the self as independent of others and Chinese-speaking. bi-cultural people ...














[image: alt]





The effect of mathematics anxiety on the processing of numerical ... 

The effect of mathematics anxiety on the processing of numerical magnitude.pdf. The effect of mathematics anxiety on the processing of numerical magnitude.pdf.














[image: alt]





The effect of mathematics anxiety on the processing of numerical ... 

The effect of mathematics anxiety on the processing of numerical magnitude.pdf. The effect of mathematics anxiety on the processing of numerical magnitude.pdf.














[image: alt]





The effect of ligands on the change of diastereoselectivity ... - Arkivoc 

ARKIVOC 2016 (v) 362-375. Page 362. Â©ARKAT-USA .... this domain is quite extensive and has vague boundaries, we now focused only on a study of aromatic ...














[image: alt]





The Effect of Recombination on the Reconstruction of ... 

Jan 25, 2010 - Guan, P., I. A. Doytchinova, C. Zygouri and D. R. Flower,. 2003 MHCPred: a server for quantitative prediction of pep- tide-MHC binding. Nucleic ...


























×
Report The effect of a partially hydrolysed formula based on rice protein in the ...





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















