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than in those with never-OB. In addition, current
BMI was slightly greater in patients with NWFO than
in never-OB patients, although BMI in the 2 groups
was within the normal range.

As shown in Fig.2, NWFO type 2 diabetic
patients (0.86+0.04 mm) had a thicker carotid max
IMT than obese patients (0.78+0.03 mm, p=0.041)
and patients who had never experienced obesity (0.78
£0.02 mm, p=0.046). Results with average IMT
were similar to those with max IMT. Although
never-OB patients were older than obese patients,
there was no difference in age between NWFO and
never-OB or obese patients. NWFO patients had type
2 diabetes for a somewhat longer time period but
there was no significant difference among the 3
patient groups.

Discussion

This report confirms our previous study'® that
approximately half of normal weight type 2 diabetic
patients were formerly obese and that the mean BMI
of type 2 diabetic patients was within the normal
range with a mean BMI of 24.1. The present study
also showed that NWFO patients had a thicker
carotid IMT than either obese or never-OB patients.
NWFO patients were exposed to obesity-related meta-
bolic abnormalities and/or hyperglycemia longer than
obese patients or those who had never been obese.
Although many studies have evaluated the relationship
between weight change and the risk of type 2 diabe-
tes', few studies have examined body weight changes
in type 2 diabetic patients and, to our knowledge, the
relationship between weight fluctuations and vascular
complications in type 2 diabetic patients has not been
investigated.

In the present study, carotid IMT was thicker in
NWFO type 2 diabetic patients than either in obese
patients or patients who had never been obese. Weight
loss from mid-life to their sixties was twice as great in
the NWFO group as in the other 2 groups. Although
weight loss may be part of dietary therapy, it has been
demonstrated repeatedly that dietary therapy fails to
achieve weight loss maintenance [see Ref. 14 for litera-
ture]. On the contrary, weight loss, in addition to
thirst, polydipsia and polyuria, is one of the typical
symptoms of diabetes, a condition characterized by
chronic hyperglycemia, and chronic hyperglycemia is
one of the most important causes of vascular complica-
tions in diabetes. In addition, NWFO patients did not
differ from obese or never-OB patients in risk factors
for atherosclerosis: age, diabetes duration, HbAlc, the
prevalence of smokers, and users of antihypertensive
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Fig.2. Maximum and average carotid IMT in patients who
never been obese (never-OB), normal weight patients
who had formerly been obese (NWFO) and currently
obese patients (Obese).

*$<0.05 vs. the other 2 groups, *p<0.05 vs. obese.

drugs and statins. Further, the maximum BMI of
NWEFOQ patients was lower than that of obese patients
(27.1 vs. 30.9 kg/m?). We therefore, speculated that
NWFO diabetic patients had been exposed for a longer
time period to obesity-related cardiometabolic abnor-
malities and/or hyperglycemia than obese and never-OB
patients, and hence they had a thicker carotid IMT.

In a study sample of second-generation Japanese-
American men'”, the relationships of current and
maximum BMI with type 2 diabetes were more appar-
ent in men without a family history of diabetes than
in those with a family history. In men without a fam-
ily history, diabetic men had higher current and maxi-
mum lifetime BMI than nondiabetic men'®. In con-
trast, no significant difference in current and maxi-
mum BMI was found between diabetic and nondia-
betic men with a positive family history. These find-
ings suggest that environmental factors that lead to
increased adiposity are more important in the genesis
of type 2 diabetes if a family history of diabetes is neg-
ative than if it is positive. The results found in second-
generation Japanese-American men'®? concur with
studies by Kuzuya and Matsuda who reported that
Japanese subjects with type 2 diabetes and obesity in
the past had a lower prevalence of a positive family
history of diabetes'®. In the present study, however,
the proportion of a positive family history of diabetes
in type 2 diabetic patients with obesity in the past was
similar to that in currently obese and never-OB
patients.

Although the mean BMI of type 2 diabetic
patients studied in the present report was within the
normal range, as previously reported’'?, our patients
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had gained 14 kg on average from 20 to 49 years old.
Weight gain from early adulthood to the age at the
lifetime maximum body weight was somewhat greater
in our G4-year-old patients (14 kg) than in male Japa-
s railway-company employees aged 50 years (9.9
kg)?.

In the present study, BMI was calculated from
recalled weights divided by the current height. A small
but statistically significant decrease in height with
aging has been reported'”. For Caucasian men (45-49
years old), the mean decrease was 4 mm on remeasure-
ment after 5 years while for men 65 years old or older,
it was 6 mm. Errors introduced by using the current
height are probably small. In addition, because age
distributions among the comparison groups are simi-
lar, any errors introduced by the use of the current
height to calculate past BMI are probably similar. Self-
reported weight at age 20 might have introduced some
misclassification. In a validation study in the Nurses’
Health Study II, however, the difference between mea-
sured and self-reported body weight at age 18 was, on
average, only 1.4 kg'®. The correlation coefficient
between recalled weight at age 18 and measured
weight in physical examination records at age 18 has
been reported to be 0.87. Other limitations included
underreporting of past weight in obese participants
and overreporting in underweight participants'®?%.
These might have introduced some misclassification.

In summary, this study confirms our previous
study that roughly half of normal weight Japanese
patients with type 2 diabetes had formerly been obese
at their lifetime maximum body weight. In addition,
formerly obese diabetic patients who have lost weight
and are currently normal weight might have been
exposed to long-term obesity-related cardiometabolic
abnormalities and/or hyperglycemia, resulting in
increased common carotid IMT. We therefore suggest
that an improved clinical screening tool would include
the assessment of body weight history among all Japa-
nese type 2 diabetic patients at their first clinic visit.

Because diabetic patients in the present study
had a mean BMI of 20-22 kg/m? when they were 20
years old, and given that more and more Japanese are
surviving to older age and, at the same time, gaining
weight, maintaining a healthy weight throughout
adulthood might be particularly important with
respect to clinical or public health policies and our
findings deserve further investigation and confirma-
tion in additional studies.
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Young women have poor ealing habils, (herefore (hey need to oblain nulrition edu-
cation. Even if they have abnormal physical results, they cannot recognize it.

Their generation has found it difficult to attend nutrition education. This study was
carried out to consider the relation between consciousness and eating habits using
the Japanese Food Guide Spinning Top for female students, and to examine the
changing food consciousness of female students after their nutrition education. The
survey with Japanese Food Guide Spinning Top has revealed that their dietary intake
was generally poor and they did not eat moderate amounts except for main the dish-
es. However it was proved that the food consciousness of female students was im-
proved after their nutrition education, therefore, it was suggested that the nutrition
education with Japanese Food Guide Spinning Top provided benefits of diet modifica-
tion to female students. Therefore it was absolutely essential that we had well-devel-

oped education system.
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SUMMARY

Background & aims: Infants with congenital heart disease (CHD) have elevated energy expenditure;
however, they also have poor sucking and fluid restriction, which act as barriers to the delivery of
adequate nutrition. The objective of this study was to investigate the effects of a high density formula
(HDF) on safety, weight gain, and nutrient intake in CHD infants

Methods: We conducted a retrospective analysis of 21 CHD infants, comparing between two 4-week
periods in which the children were given a standard density formula (SDF; 0.67 kcal/ml) and then a high
density formula (HDF; 0.77—1.03 kcal/ml), respectively. In these children, we analyzed both safety
parameters (serum creatinine, BUN, AST, ALT, and the frequencies of vomiting and diarrhea) and effective
parameters (energy and protein intake, fluid volume, weight gain, and serum albumin).

Results: The mean concentration of formula in the HDF period was 1.21 times greater than that in the SDF
period. Energy and protein intake per body weight, weight gain, and serum albumin in the HDF period
were significantly higher than in the SDF period. There was no clinical evidence of any adverse effects
related to the HDF.

Conclusion: Use of an HDF formulation is able to safely increase nutrient intake and promote weight gain
in CHD infants. This nutritional formulation could potentially prevent malnutrition and failure to thrive

in CHD infants.

@ 2010 European Society for Clinical Nutrition and Metabolism. Published by Elsevier Ltd. All rights

1. Introduction

Infants with congenital heart disease (CHD) have higher energy
expenditures than normal infants, as a consequence of congestive
cardiac failure and pulmonary hypertension. Although these infants
require more nutrition than normal infants, they additionally
experience fluid restriction, which acts as an obstacle to the delivery
of adequate nutrition.' Owing to a combination of these factors, CHD
infants often develop malnutrition and failure to thrive.” "

Several methods have been reported that aim to increase the
energy intake of infants. One such approach involves concentrating
the infant formula.” The advantage of this approach is that it is

Abbreviations: CHD, congenital heart disease; HDF, high density formula; SDF,
standard density formula
% Conference presentation: Some of the data presented in this paper were pre-
sented in abstract and poster form at the 31st ESPEN Congress, Vienna, 29 August to
3 September, 2009
* Corresponding author. Tel.: 8178 732 6961; fax: +81 78 735 0910.
E-mail addresses; siiko_fuiat A Taniguchi-Fukatsu), <ham
sko@aunne i (M, Matsuoka), s » {T. Amagai)

reserved

easy to practice, is inexpensive, and is able to increase the intake
of protein and micronutrients. However, the efficacy and safety
of this formulation method in CHD infants have not been clearly
established.

The objectives of this retrospective study were to investigate the
feasibility of using a high density formula (HDF) in terms of safety
and to assess the effects of this type of formulation on energy and
protein intake and on body weight in CHD infants.

2. Subjects and methods
2.1 Subjects

CHD infants admitted to tyogo Prefectural Kobe Children's
Hospital, who received both standard and high density formulas
during their stay in the hospital between December 2006 and June
2009, were eligible for the study (Table 1). The applicability of HDF
was left to the discretion of the cardiac surgeons or cardiologist
caring for the patients. Infants who were fed weaning food were
excluded. Ethical approval for this study was obtained from the

1751-4991/$36.00 @ 2010 European Society for Clinical Nutrition and Metabolism. Published by Elsevier Ltd. All rights reserved

doi: 16 1016/ Lednm.2010,10.002
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Table 1

Subject demographics *
n {F/M} 21(9/12)
Age (months) 26+£25
Weight (kg) 36+14
Height for age (%) 931 £ 45
Weight for height (%) 788 + 83
Nasogastric tube feeding (n) 16

? Data are n or the mean + SD.

Research Ethics Board at Hyogo Prefectural Kobe Children's
Hospital (Kobe, Japan).

2 2. Study design

A retrospective analysis was conducted to compare between
two 4-week periods in which the infants were given the standard
density formula (SDF) or HDF followed by SDF (Fig. 1). During the
two periods, we analyzed the following parameters: the intake of
nutrients and fluids; weight gain; serum albumin; and adverse
effects on cardiac (heart rate, blood pressure), gastrointestinal (the
frequencies of defecation and vomiting), renal (blood urea nitrogen,
seruim creatinine), and hepatic (serum aspartate aminotransferase,
alanine aminotransferase) functions.

2.3. Formulas

The standard infant formula available in Japan was used in the
two investigation periods. HDF was prepared from the standard
formula by using less water than recommended by the manufac-
turer, thereby proportionally concentrating all nutrients contained
in the feed. Compared with SDF (13% w/v), HDF (15% - 20% w/v) was
1.15-1.54 times more concentrated (Table 2). The surgeons or
cardiologist determined the density of formula that was adequate
for the patients using the estimated energy requirement in healthy
infants (90 120 kcal/kg bodyweight") as a guide, and tailored the
concentration of the formula by monitoring the degree of growth.

2.4. Statistical methods

Slatistical analysis was performed using StatView 5.0 (SAS, Cary,
NC, USA). A paired t-test was used to determine whether statisti-
cally significant differences existed between the compared periads.
A P-value of 0.05 was considered significant. Data are presented as
the mean + SD.

3. Results
The mean concentration of formula used in the HDF period was
15.7% 4 0.22% (80.9 4= 1.13 kcal/100 ml).

There was no clinical evidence of any adverse effects related to
the HDF with respect to the indicators of cardiac, renal, and hepatic

SDF period = HDF period
~ Standard density formula t H;gjh cfr—m,sy formula

' 4 weeks | 1 4 weeks
The day of changing the formula’s concentration

Fig. 1. Study design of retrospective analysis

Table 2
Composition of the twa formulas.®
SDF HDF
13% 15.7% & 0.22%"
Energy keal 670 80.9
Protein g 1.55 1.87
Far: g 360 4.35
Carbohydrate g 723 8.73
Vitamin A g 55 66
Vitamin B1 mg 0.052 0063
Vitamin C mg 78 94
Vitamin D g 09 11
Calcium mg 49 60
Phosphorus mg 27 33
lron mg 091 11
Zinc mg 0.39 0.47
Sodium mg 18 22
Potassium mg 62 75

* per 100 ml.
b percentage indicates weight per volume

functions. However, among the parameters of gastrointestinal
function, the frequency of defecations during the HDF period was
significantly lower compared with that in the SDF period (Taile ).

The daily intake of energy and protein intake per body weight in
the HDF period were significantly higher than those in the SDF
period, although no significant difference was observed in the fluid
intake during the two periods (¥ig. 2).

The amount of daily weight gain during the HDF period was
significantly higher than during the SDF period (20.1 = 14.2 g vs.
10.4 + 17.0 g). Further, the level of serum albumin in the HDF period
was significantly higher than that in the SDF period (Fig. 3).

4. Discussion

A high density formula could be used safely in CHD infants and
promoted growth resulting from an increase in nutrient intake.
Although the frequency of defecation in the HDF period was less
than that in the SDF period, adverse events such as abdominal
distension did not occur.

CHD infants often have symptoms—including vomiting,
gastroesophageal reflux, dysphagia, and respiratory distress—that
reduce nutrient intake. In this study, there was no adverse event
that might have warranted the discontinuance of HDF, and no
significant difference in the examined parameters of organ function
between the two periods. Thus, the safety of this nutritional
formulation would appear to have been demonstrated.

It is known that CHD infants have poor weight gain, and, indeed,
the daily weight gain ( 10.4 + 17.0 g/day) in the SDF period tended to

Table 3
Parameters indicating adverse effects during the two investigation periods *
SDF period HDF period

Cardiac function
Heart rate (Jmin) 136 & 106 136 + 13.1
Systolic blood pressure {mmtg) 94 + 69 84+ 60
Gastrointestinal function
The frequency of defecation (/day) 294+ 17 20409
The frequency of vomiting (/day) 01+02 a1+ 04
Renal function
BUN (mg/dl) 143 496 126+ 68
Creatinine (mgfdl) 028 +£0.10 026 +008
Hepatic function
AST (g 33+ 14 39 21
ALT (Ui 22+13 31 +28

*P < 0.05 vs the SDF period
* Data are the mean + SD
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Fig. 2. Nutrient and fluid intake in the two investigation periods n = 21 CHD infants,
Differences between the periods were determined using Student’s t-test. *Significantly
different from the SDF period, P < 005. SDF: Standard density formuia, HDF: High
density formula,
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Fig. 3. Weight gain and serum albumin levels in the two investigation periods n 21
CHD infants. Differences between the periods were determined using Student's t-test
*Significantly different from the SDF period, P < 0 05. SDF: Standard density formula,
HDE: High density formula

be lower than the ideal level of 20—30 g. However, the daily weight
gain (20.1 + 14.2 g/day) in the HDF period was closer to the ideal
status. Leite et al. reported that hypoalbuminemia is common
among children who have heart diseases and who are at high
surgical risk.” In the present study, levels of serum albumin were
higher in the HDF period than in the SDF period. There appeared to
be no effect of dehydration because the hematocrit value was not
significantly different between the HDF and SDF periods (data not
shown). Thus, the HDF could be considered to improve the nutri-
tional status of CHD infants from the aspects of increased weight
gain and elevated serum albumin levels.

Infants who do not receive a sufficient volume of formula
because of fluid restriction and feeding difficulties also have defi-
ciencies in protein, vitamins, and minerals. Clarke et al. suggested
that increasing the energy content of normal infant formula
without concomitant increments of protein and micronutrients

should not be practiced in infants with faltering growth.? Although
the methods designed to increase energy intake by adding carbo-
hydrate or fat supplements to formulas do not increase protein,
vitamins, and minerals,'® the HDF described in the present study
can increase the intake of macro- and micronutrient proportion-
ately. Additionally, the HDF is a practical method that ensures
compliance in outpatients undergoing dietary treatment because
the formula is inexpensive and easy to prepare.

5. Conclusion

The high density formula described in this study is safely able to
increase nutrient intake and to promote weight gain in CHD infants.
This nutritional formulation could therefore potentially prevent
malnutrition and failure to thrive in CHD infants.
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