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Abstract
Objective—Infants with Congenital Heart Disease (CHD) often exhibit growth failure. This can
affect anthropometric and neurodevelopmental outcomes well into childhood. To determine the
resting energy expenditure (REE), body composition, and growth in infants with CHD at 3 months
of age, with the secondary aim to identify predictors of REE as compared to healthy infants.

Design and Methods—This descriptive study is a sub-analysis of a prospective study
investigating predictors of growth in postoperative infants with CHD compared to healthy infants.
Growth measurements, REE, and body composition were obtained in all infants. Analysis
included chi-square for association between categorical variables, t-tests, ANOVA and ANCOVA.
Outcome measures included the REE as determined by indirect calorimetry, anthropometric z-
scores and body composition at 3-months of age.
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Setting—Participants were recruited from the Cardiac Intensive Care Unit of a large, urban,
pediatric cardiac center and pediatric primary care practices.

Results—The analysis included 93 infants, 44 (47%) with CHD. Of the infants with CHD, 39%
had single ventricle (SV) physiology. There was no difference in REE related to cardiac
physiology between infants with CHD and healthy infants or between infants with SV and
biventricular (BV) physiology. Anthropometric z-scores for weight (−1.1 ± 1.1, p<0.001), length
(−0.7 ± 1.1, p<0.05) and head circumference (−0.6 ± 1.2, p<0.001) were lower in infants with
CHD at 3-months of age. The % body fat (%FAT) in postoperative infants with SV (24% ± 6,
p=0.02) and BV (23% ± 5, p<0.001) physiology were lower than healthy infants (27% ± 5), with
no difference in REE.

Conclusion—At 3-months of age, there was no difference in REE between postsurgical infants
with CHD and healthy infants. Infants with CHD had lower growth z-scores and %FAT. These
data demonstrate decreased %FAT contributed to growth failure in the infants with CHD.
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Introduction
Growth failure is a well-recognized, common occurrence in infants with Congenital Heart
Disease (CHD). Despite surgical intervention in the neonatal period, more than 50% of these
infants exhibit inadequate growth,(1, 2) with greater than 30% falling below the third
percentile in weight-for-age early in life.(3) Poor somatic growth in infancy has the potential
to impact both anthropometric and neurodevelopmental outcomes into childhood and
adolescence.(4, 5) The etiology of poor growth in infants following neonatal surgery for
CHD is likely multi-factorial and may in part be from inadequate energy intake or an
increase in energy expenditure, resulting in an energy imbalance. Strong correlations have
been demonstrated between growth failure early in life and long term cognitive deficiencies,
including poor arithmetic performance, attention deficit, aggressive behavior and poor social
and emotional development.(4, 5) We reported a high rate of growth failure at hospital
discharge in infants with both single ventricle (SV) and biventricular (BV) physiology
following neonatal surgery.(6, 7) Poor weight gain in the postoperative period prior to
hospital discharge was associated with post-operative complications, and timing of initiation
of nutrient intake. These findings are similar to other reports that suggest infants with CHD
receive inadequate caloric intake to support weight gain and growth that is comparable to
healthy children.(8–13)

There have been multiple investigations into the energy needs of infants with CHD in the
pre-operative and post-operative period. Findings from these studies are conflicting, some
show increased resting energy expenditure (REE) preoperatively,(14–17) while studies
conducted postoperatively show either no difference in measured REE from predicted or
they demonstrate a decreased REE from predicted or from a control group(16, 18–21). The
primary aims of this study were to determine whether there are differences in REE, body
composition, and somatic growth at 3-months of age in infants who underwent neonatal
surgery for CHD compared to healthy infants, and whether differences were present among
infants with CHD classified postoperatively as SV or BV physiology. A secondary aim was
to identify predictors of REE in infants with CHD compared to healthy infants.
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Design and Methods
This is a sub-analysis from a prospective, cohort study investigating predictors of growth in
postoperative infants with CHD conducted at The Children’s Hospital of Philadelphia
(CHOP) from March 2003 through May 2007. Study approval was obtained from the CHOP
Institutional Review Board. Informed consent was obtained from a parent or guardian of
each participant prior to initiation of study protocol.

Sample Population
Study participants were recruited from the Cardiac Intensive Care Unit (CICU) at CHOP.
Healthy infants served as the control group and were recruited during the study period from
multiple primary care practices associated with CHOP and the community at large.
Providers in primary care practices, received an electronic reminder of eligibility criteria, if
eligible, the family was queried for study interest. Those families who indicated interest
were then contacted by a member of the study team and enrolled if all criteria were met.

Eligibility for all infants included post-menstrual age ≥ 36 weeks and birth weight ≥ 2500
grams. Infants with CHD who underwent cardiac surgery during the neonatal period (first 30
days of life) and had no known multiple congenital, facial, chromosomal or complex
gastrointestinal anomalies or congenital and/or acquired neurological insults were eligible.
Families of all infants with CHD who met eligibility criteria and had a parent or guardian
available in the CICU or by phone were approached daily for study enrollment. Study
participation was a one year commitment; families whose primary residence was a long
distance from CHOP were offered travel support for study participation. Of the infants with
CHD, 29 underwent cardiopulmonary bypass for their surgical procedure, including four of
the six infants with a pre-operative diagnosis of Coarctation of the Aorta. Infants were
classified postoperatively as SV or BV physiology by the CICU cardiology team.

Race and ethnicity were assigned by the mother’s self-identification. Race designation is
African-American, Asian, Caucasian or other. Ethnicity is defined as Latin/Hispanic, Non
Latin/Hispanic or other. The category of other, in each instance includes those families who
declined to answer the questions of race or ethnicity or they self-described as other. There
were no differences found between race and ethnicity in any demographic variables. All
study measurements were obtained during the 3-month outpatient visit to the Clinical and
Translational Research Center (CTRC), by research personnel according to standard
protocol.(22)

Anthropometric Measurements
Birth weight was extracted from the transfer records accompanying the infant to CHOP and
by parental report for healthy infants. Weight, length and head circumference were obtained
prior to measurement of REE and body composition on all participants. Weight was
measured in kilograms (kg) using a scale accurate to 5 grams (Scaletronix, White Plains,
NY, USA). Infant recumbent length was assessed using an infant length board (Holtain
Limited, Crymuch, UK) accurate to 0.1 cm and head circumference was measured using a
non-stretchable measuring tape accurate to 0.1 cm (McCOY Health Science Supply,
Maryland Heights, MO, USA). Measurements were obtained in triplicate and the calculated
mean used in analysis. All measurements were converted to z-scores using current World
Health Organization (WHO) standards.(23)
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Resting Energy Expenditure
REE was measured in the CTRC by open-circuit indirect calorimetry using a canopy based
computerized metabolic cart (Sensor Medic 2900 Z; Sensor Medics, Yorba Linda, CA,
USA) in a thermal-neutral, noise-restricted environment. Measurements were performed
during a minimum 30-minute period of infant sleep following an ad libitum feeding of
breast milk or the infant’s usual formula given within one hour of the start of REE
measurement. Infants who were enteral tube fed did not have feeds infusing during REE
measurement. All infants were receiving enteral nutrition. In infants, sleeping energy
expenditure is used as a proxy for REE due to the practical considerations of measuring
energy expenditure in this age group.(24) The metabolic cart measures infant respiratory gas
exchange of oxygen consumption (VO2) and carbon dioxide production (VCO2) in 1-minute
intervals. The initial period of infant adjustment and any period of significant movement that
altered REE were extracted prior to analysis. Studies with less than 15 minutes of usable
data were also eliminated from analysis. The remaining data points were averaged and the
modified Weir equation(25) was used to calculate the REE. The results of the measured
REE are expressed as kcal/day, and as a percent of the predicted values using Schofield
weight-height (%Sch)(26) and WHO (%WHO)(27) prediction equations to estimate energy
needs. The Schofield equation adjusts for age, gender, weight and length, while the WHO
equation adjusts for age, gender and weight.

Body composition
Body composition was measured using the Total Body Electrical Conductivity (TOBEC)
instrument (TOBEC; model HP- Pediatric, 2 EM-SCAN, Springfield, IL).(28) TOBEC is
based on a two-compartment model consisting of fat mass (FM) and fat free mass (FFM).
Infants were swaddled in a blanket to restrict movement with extremities extended and held
parallel to the trunk of the body. The swaddled infant was then placed supine on the TOBEC
sled. A minimum of five measurements were performed and the mean FFM in kg, FM in kg
and % body fat (%FAT) are reported.

Nutrition Intake
By study protocol, families were instructed to collect infant nutrition intake for three days
either immediately preceding or immediately following the 3-month visit to the CTRC. A
feeding diary with written instructions along with a pan scale to weight the infant if breast-
fed, or a food scale, to weigh the container before and after each feeding from which the
infant was fed were distributed. Families reported numerous challenges surrounding the
collection and documentation of nutrient intake data, including an inability to weigh and
record each feeding; therefore nutrition data was not included in the final analysis.

Statistical Analysis
Statistical analysis was performed using SAS V9.2 (SAS Institute, Cary, NC). Infants with
CHD were studied based on their post-operative physiology classification. Initial analysis
was as a combined group of infants with CHD and subsequent analyses were by post-
operative physiology classification to identify if there were differences between the groups.
In addition, the SV and BV physiology groups were separately compared to the group of
healthy infants. Distribution plots were used to assess normality of all variables, which
appeared to be normal and did not require transformation. Chi-square was used to test the
association between the categorical variables. Descriptive statistics of the means, standard
deviations, and the minimum and maximum values for the continuous variables with
computation of frequencies and percentages for categorical variables were calculated.
Statistical significance was determined at the p<0.05 level. Two sided t-tests were used to

Irving et al. Page 4

Congenit Heart Dis. Author manuscript; available in PMC 2014 July 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



compare mean differences in variables between the combined CHD physiology group and
healthy infants and separately for the SV and BV physiology groups and healthy infants. In
addition, the mean difference between the SV and BV physiology groups were compared
using ANOVA. Linear relationships between all continuous variables were examined using
Pearson’s correlation coefficient. Additionally, Pearson’s correlations were used to explore
linear relationships between the continuous variables and REE, and to determine the
independent variables to be included in a model to predict REE. Due to high correlation
among many of the independent variables, the number of covariates in the regression model
was restricted to minimize multicollinearity. ANCOVA models were constructed to examine
the differences in REE for each CHD physiology group and the healthy infants while
controlling for particular continuous covariates. The least squares means and the difference
of the means were used to evaluate differences among the healthy infants and the CHD
physiology groups. The variance of inflation factor (VIF), a measure of the degree of
multicollinearity present in the model was used to assess collinearity among the independent
variables.(29) All models had a VIF <10, indicating there was minimal collinearity in the
models constructed.

Results
The study included 93 infants (44 with CHD, 49 healthy infants) with data suitable for
analysis for both the REE and TOBEC measurements. Of the 44 infants with CHD, 17
(39%) had SV physiology and 27 (61%) had BV physiology. The distribution of cardiac
primary diagnoses is presented in Table 1. Characteristics of the study sample are presented
in Table 2. Infants with CHD were more likely to be Caucasian (p=0.02). All other
characteristics were similar between the healthy infants, the combined CHD group and
between the SV and BV physiology groups. Mean age was similar between the groups at the
3-month visit (Table 3). The WHO z-score means (Table 3, pFigure 1) for weight, length
and head circumference for age were all significantly lower in the combined CHD group
when compared to healthy infants. The SV and BV physiology groups were also lower when
compared separately to healthy infants, with the exception of length-for-age z-score for the
BV physiology group (=0.06). The SV and BV physiology groups differed only in head
circumference z-score; infants with SV physiology had smaller head size (p=0.03).

The individual group means for REE, %WHO REE, %Sch REE, FFM, FM, and %FAT are
shown in Table 3. Compared to the healthy infants (27%), infants with SV (24%; p=0.04) or
BV (23%; p<0.001) physiology had significantly lower %FAT. REE as %WHO predicted
was significantly higher in infants with CHD (115, p=0.02) than in the healthy infants. REE
as %Sch predicted was higher in the BV group (112, p=0.02) versus the healthy group.
There was no difference in the %Sch predicted in the SV group (111, p=0.13), versus
healthy infants. In addition, there were no differences in REE or body composition between
the SV and BV physiology groups.

From Pearson correlation analysis, REE was significant and positively correlated with FFM
(r=0.71, p<0.0001), FM (r=0.44, p<0.0001) and age in days (r=0.31, p=0.003). The multiple
linear regression model that best predicts REE in this study sample includes FFM, age in
days, SV and BV physiology and has an adjusted r2 =0.55 (Table 4). After adjusting for
FFM and age in days, the differences in REE between infants with either SV or BV
physiology and healthy infants (reference group) were not significant (Figure 2). A model
including FFM, FM, age in days and physiology was examined, however FM was not
significant in the presence of the other variables and did not contribute to the prediction of
REE for infants with CHD.
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Age was a significant covariate in each model tested. When age was removed, retaining
FFM, and SV and BV physiology, there was a decrease in variance from r2=0.55 to r2=0.53
for predictors of REE. An interaction term for SV and BV physiology and FFM was tested
but was not statistically significant, nor did these interactions contribute to the prediction of
REE (data not shown). REE increased significantly as FFM increased in this study sample
(Figure 2), with no significant difference found in the slope of this increase among the three
groups (healthy, SV, BV).

Discussion
In this study, we evaluated REE at 3-months of age in infants who underwent neonatal
surgery for CHD compared to a group of healthy infants. After adjusting for the strongest
predictors of REE, FFM and infant age in days, there was no difference in REE among
infants with CHD compared to healthy infants. These findings do not support the clinical
premise that postoperative cardiac physiology is a primary factor causing increased REE and
thus contributing to delayed growth in infants with CHD. Instead, these data demonstrate
that body composition (specifically FFM) and infant age, were the strongest predictors of
REE. In addition, 3-month old infants with CHD had inadequate weight-for-age primarily
due to decreased accretion of body fat stores (%FAT).

As expected, the strongest contributor to REE in this study was FFM, the metabolically
active component of body composition, consisting mostly of organs and muscles.(30, 31)
This is the key predictor of REE across body size, age, sex and many diseases that affect
child growth. An increased FFM leads to an increased REE per kg of body weight. In our
study sample, there was no difference in the mean FFM between the study groups. Despite
its strong positive correlation (r=0.44, p=<0.0001) to REE, total FM in kg, the most variable
constituent of body composition in infancy was also not different between the groups, nor
did FM significantly contribute to the model predicting REE after adjusting for FFM and
age.

The typical, rapid pace of weight gain of early infancy is due in large part to an increase in
FM, which does not contribute significantly to REE. This is likely related to the relatively
lower metabolic activity of fat tissue.(32) Although total FM in kg did not differ between
groups, %FAT was significantly lower in infants with CHD when compared to healthy
infants. At birth, full term neonates have approximately 14 – 15% body fat. Fat accretion
progresses rapidly in early infancy, and by 3 months of age, male infants have 25 – 30%
body fat, and female infants have as much as 32%.(30) This rapid accretion of fat and
growth seen in the typically developing infant is the result of a positive energy balance
occurring over time. Our data show the infants with CHD had 23% body fat, far below the
expected amount at 3-months of age for either males or females. The decreased weight-for-
age z-scores in the infants with CHD are primarily due to reduced FM not FFM. Previous
work reported poor weight gain at hospital discharge(6, 7), findings of the current study
demonstrate that poor weight gain persists between hospital discharge and 3-months of age.
This study suggests that inadequate energy intake continues following hospital discharge.
Insufficient energy intake necessary to support a state of positive energy balance will lead to
failure to increase fat stores or loss of FM and a decreased percentage of body fat. Since the
accretion of FM is directly related to energy intake, inadequate caloric intake (either enteral
or parenteral) in these infants may be responsible for a reduced accretion of fat and lower
%FAT. With no demonstrated excessive energy requirement related to cardiac physiology
and the decreased %FAT in our study sample, it seems a modest increase in caloric intake
may improve growth.
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Infant age was significantly associated with REE in the regression model (p=0.0006).
Despite best efforts to schedule study visits within the three month birth date protocol
window, an age range exists across all groups (71 – 140 days), and may account for the
significance of age demonstrated in the model. Age and FFM are highly related, in that as
age increases, FFM also increases. In multiple models tested, infant age was consistently a
significant covariate. These findings are similar to those of Puhakka et al(16) who also
found age to be a significant predictor of REE in their cohort of 25 subjects with CHD, with
a large age range from 2 months to 10 years.

Numerous studies have examined REE preoperatively; fewer studies have examined REE
following surgery. Nydegger and Bines(32) conducted a review of the literature on energy
expenditure in infants with CHD from 1966 through 2004. Of the nine studies examined,
four were postoperative and only two included control infants. All studies found poor
growth to be a common occurrence.(32) In a cohort of 22 infants Leitch et al(17)
demonstrated that pre-operative, post-prandial measured REE was higher than the control
group, and by 2 weeks of age the infants with CHD had demonstrated a decrease in lean
body mass. These findings were determined not to be a factor in growth delay, instead, the
authors concluded the increase in total energy expenditure as measured by the doubly
labeled water method, was a major contributing factor to growth delay compared to the
control group.(17) In a follow-up study of the same cohort at 5 years of age, Leitch et al (33)
found no difference in REE, total energy expenditure, weight or body composition between
the children with CHD and the control group. Our study is unique in its approach to
understanding energy expenditure in infants with CHD following neonatal surgery, in that
we compared REE in infants with CHD who underwent surgical intervention in the neonatal
period with a group of healthy infants at 3-months of age, examining growth parameters and
body composition in all subjects. Another unique aspect of our study is that we compared
infants with BV physiology to those with SV and separately to healthy infants. In the
literature, there is much less attention given to the disparity in growth of infants with BV
physiology compared to healthy infants. These data show that infants with BV physiology
are also at risk for growth failure at 3-months of age when compared to healthy infants.

Energy requirements for healthy male and female infants at 3 months of age are
approximately 95 kcal/kg/day across gender.(34) As a function of age, sex, body size and
mode of feeding, energy requirement is the caloric intake necessary to result in a positive
energy balance necessary to support growth and physical activity compatible with good
health.(34) Following surgical intervention for CHD, alterations in feeding and mechanisms
of swallow are a common complication which can lead to poor caloric intake and
subsequently poor growth (8, 35 – 37). A potential solution to growth failure often seen in
these infants following neonatal surgery would be to increase their daily intake volume and/
or increase the caloric density, both aimed at raising the number of calories these infants
ingest. Clinical experience demonstrates that often neither of these solutions are tolerated,
resulting in further dysfunctional feeding such as emesis, gagging, choking, uncoordinated
suck, delayed gastric emptying, dysphagia and oral aversion behaviors. (35, 36) Use of
enteral feeding tubes and/or initiation of total parenteral nutrition as an adjunct to enteral
feeding are strategies to be considered to promote increased caloric intake and support
growth in this population of infants. Initiation of any of these methods to increase daily
energy intake, requires close infant monitoring and meticulous care to prevent potential
complications. Enteral feeding tubes may not be correctly placed or may become dislodged
causing aspiration, high density formula may delay gastric emptying, increase the renal
solute load and cause an increase in urine osmolarity and the use of total parental nutrition
requires central venous access, in which the high glucose content carries the risk of
infection.(2, 8–9)
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Our data demonstrate significant reduction in weight and weight-for-age z-score at 3-months
of age in infants with CHD compared to healthy infants, primarily due to reduced %FAT.
This deficit in %FAT suggests that a modest increase in caloric intake may result in positive
energy balance and support a normal accretion of FM necessary for growth. Optimizing
growth for infants with CHD may decrease the risks of delayed neurobehavioral
development, morbidity and mortality associated with poor growth in early infancy.

Conclusion
In our study, REE was not different between infants with CHD and healthy infants, nor was
there a difference in REE between infants with SV or BV physiology. Growth z-scores and
%FAT were lower in the CHD group which may be attributable to inadequate energy intake.
Differences in body composition between the infants with CHD and healthy infants were
demonstrated only in %FAT, and not the FM or FFM compartments. Our findings refute the
clinical assertion that cardiac physiology causes elevated energy expenditure and increased
energy requirements in infants with CHD. Intermittent measurements of body composition
along with ongoing, accurate growth measures will document the infant’s pattern of growth.
Nutrition support focused on increased caloric intake and close infant monitoring may
decrease the occurrence of growth failure often seen in this population and diminish the
long-term potential complications.
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Definition of Terms and Abbreviations

BV Biventricular Physiology

CHD Congenital Heart Disease

%FAT % Fat

FM Fat Mass, kg

FFM Fat Free Mass, kg

REE Resting Energy Expenditure, kcal/day

%Sch %Schofield REE prediction equation

SV Single Ventricle Physiology

TOBEC Total Body Electrical Conductivity

%WHO %World Health Organization REE prediction equation
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Figure 1.
Box plot graph of growth measures at 3 months of age.
n for each group: SV = 17, BV = 27, Healthy= 49.
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Figure 2.
Regression line of REE kcal/day for fat-free mass (FFM), kg from TOBEC.

 Single Ventricle;  Bi-ventricle;  Healthy Controls
The predicted line is calculated from an ANCOVA model using REE kcal/day as the
dependent variable with FFM and physiology as independent variables.
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Table 1

Congenital Heart Disease pre-operative diagnoses and post-operative physiology classification of study
sample.

Pre-Operative Diagnosis Post-Operative Physiology Classification

Single Ventricle n = 17 (%) Biventricular n = 27 (%)

Hypoplastic Left Heart Syndrome 10(59)

Double Outlet Right Ventricle 2(12)

Double Inlet Left Ventriclea 3(18)

Tricuspid Atresia 1(6)

Valvular Pulmonary Atresia 1(5)

D-Transposition of Great Arteries 9(33)

Coarctation of the Aortab 6(22)

Tetralogy of Fallot 5(19)

Double Outlet Right Ventricle 1(4)

Interrupted Aortic Arch 1(4)

Total Anomalous Pulmonary Venous Return 1(4)

Truncus Arteriosus 1(4)

Valvular Aortic Stenosis 1(4)

Valvular Pulmonary Atresia 1(3)

Ventricular Septal Defect 1(3)

Pre-operative diagnoses with post-operative physiology classification.

Total n = 44 infants with CHD; % of each diagnosis within the classification group.

Analyses are based on post-operative physiology classification groups.

a
Underwent Norwood procedure for palliative repair.

b
Four of the six underwent cardiopulmonary bypass for surgical repair.
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Table 2

Sample characteristics of healthy infants and infants with Congenital Heart Disease.

Healthy Infants Infants with Congenital Heart Disease

n = 49(%) All CHD n = 44(%) Single Ventricle n = 17(%) Biventricular n = 27(%)

Gender

 Male 31(63) 27(61) 12(71) 15(56)

 Female 18(37) 17(39) 5(29) 12(44)

Race

 African American 14(29) 3(7) 1(6) 2(7)

 Asian 1 (2) 0 0 0

 Caucasian 31(63) 40(91)* 16(94) 24(89)

 Other 3 (6) 1 (2) 0 1(4)

Ethnicity

 Latin/Hispanic 3(6) 4(9) 1(6) 3(11)

 Non Latin/Hispanic 43(88) 30(68) 14(82) 16(59)

 Other 3(6) 10(23) 2(12) 8(30)

Birth Weight, kg 3.4 ± 0.5 3.4 ± 0.4 3.5 ± 0.3 3.3 ± 0.5

 z-score 0.2 ± 1.0 0.2 ± 1.0 0.5 ± 0.6 0.0 ±1.0

Significance level *p<0.05 all infants with CHD compared to healthy infants.
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Table 3

Growth, body composition and resting energy expenditure (means ± SD) in all subjects at 3 months of age.

Healthy Infants Infants with Congenital Heart Disease

n = 49 All n = 44 Single Ventricle n = 17 Biventricular n = 27

Age at visit, days 95 ± 13 96 ± 13 99 ± 15 93 ± 11

 Weight

  kg 6.1 ± 0.8 5.6 ± 0.9** 5.6 ± 1.0** 5.5 ± 0.7**

  z-score −0.3 ± 1.0 −1.1 ± 1.1*** −1.1 ± 1.1** −1.0 ± 1.0**

 Length

  cm 61.4 ± 2.8 59.8 ± 2.3** 60.1 ± 2.1 59.6 ± 2.5*

  z-score 0.0 ± 1.2 −0.7 ± 1.1* −0.8 ± 0.9* −0.6 ± 1.2

 Head Circumference

  cm 40.8 ± 1.3 39.7 ± 1.5*** 39.2 ± 1.6*** 40.0 ± 1.3**

  z-score 0.3 ± 0.9 −0.6 ± 1.2*** −1.1 ± 1.3*** −0.2 ± 1.1*§

Fat-free Mass, kg 4.4 ± 0.5 4.3 ± 0.5 4.2 ± 0.5 4.3 ± 0.5

Fat mass, kg 1.7 ± 0.5 1.3 ± 0.4 1.4 ± 0.5 1.3 ± 0.3

% Fat 27.0 ± 5.0 23.1 ± 5.1** 23.7 ± 5.5* 22.7 ± 4.9**

REE Kcal/day 328 ± 52 324 ± 55 325 ± 59 322 ± 54

Schofield, % predicteda 105 ± 13 112 ± 13* 111 ± 14 112 ± 12*

WHO, % predictedb 104 ± 13 115 ± 14** 115 ± 17* 114 ± 12*

*
p<0.05,

**
p<0.01,

***
p<0.001 show healthy infants compared to all infants with CHD and with each CHD postoperative physiology group;

§
p<0.05 depicts significance comparing the SV and BV CHD groups.

a
Schofield prediction equation adjusts for age, gender, weight and length.(26)

b
WHO prediction equation adjusts for age, gender and weight.(27)
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