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ABSTRACT - Background: Dyslipidemia occurs in approximately 70% of all liver transplant (LT)
recipients, and no prior control studies have demonstrated any dietary intervention to change
it. Aim: To analyze the effects of a dietary intervention on the lipid profile of dyslipidemic LT
recipients. Methods: All LT recipients with dyslipidemia on clinical follow-up were enrolled.
Anthropometric evaluation, food history, body composition (bioimpedance) and assessment
of basal metabolism through indirect calorimetry were performed. Patients met with a
dietitian and an individualized diet based on estimate of basal metabolism and consisting
of 25% of the total energy value in total fat and <200 mg/day of cholesterol was prescribed.
Total cholesterol (TC), HDL-cholesterol (HDL), LDL-cholesterol (LDL), triglycerides (TG) and
anthropometric measures were measured at baseline and six months after intervention.
Results: Fifty-thee out of 56 patients concluded follow-up; age was 59+ 10 years; 29 were men
(51.8%). The analysis pre- and post-intervention were, respectively: TC 238.9+30 and 165.1+35,
p<0.001; LDL 154£33 and 90+29, p<0.001; and TG 168 (IQR=51-200) and 137 (IQR=94-177),
p=<0.001. They were all modified at six months following intervention. At baseline, none of
the patients had normal TC, and only 12 (22.7%) had optimal/near optimal LDL. Following
dietary intervention, 45 patients (84.9%) reached normal TC and 50 (94.4%) had optimal/near
optimal LDL. HDL and anthropometric measures were not modified. Conclusions: Dietary
counseling with prescription of individualized diet based on estimate of basal metabolism
through indirect calorimetry was able to manage dyslipidemia in most LT recipients; so, all
dyslipidemic LT recipients must be enrolled on a dietary program.

RESUMO - Racional: A dislipidemia ocorre em aproximadamente 70% de todos os pacientes
transplantados de figado em acompanhamento ambulatorial. Nao hé relato prévio de qualquer
intervencdo dietética que houvesse controlado a dislipidemia nesse grupo de pacientes.
Objetivo: Analisar os efeitos de uma intervencdo dietética no perfil lipidico de pacientes
transplantados hepéticos dislipidémicos em acompanhamento ambulatorial. Métodos:
Foram incluidos todos os pacientes adultos transplantados hepéaticos com dislipidemia e em
acompanhamento ambulatorial em nossa instituicdo. Avaliacdo antropométrica, anamnese
alimentar, composicdo corporal (bioimpedancia) e calculo do metabolismo basal (calorimetria
indireta) foram realizados. Pacientes foram atendidos por uma nutricionista e uma dieta
individualizada baseada no metabolismo basal e consistindo de 25% do valor energético
em gorduras totais e menos de 200 mg/dia de colesterol foi prescrita. Colesterol total (CT),
HDL-colesterol (HDL), LDL-colesterol (LDL), triglicerideos (TG) e medidas antropométricas
foram medidos antes do inicio da dieta, sendo repetidos seis meses apds o inicio da
intervencdo dietética. Resultados: Cinquenta e trés pacientes concluiram o seguimento e
tinham idade 59+10 anos e 29 eram homens (51,8%). CT pré-intervencdo=238,9+30; pos-
intervencdo=165,1+35, p<0.001; LDL pré-intervencdo=154+33; pods-intervencdo=90+29,
p<0.001 e TG pré-intervencdo=168, IQR=151-200; pos-intervencdo=137, IQR=94-177,
p=<0.001 sofreram modificacbes significativas seis meses apds a intervencdo. Antes do
estudo, nenhum dos pacientes apresentava niveis séricos normais para o CT, e apenas 12
pacientes (22,7%) tinham niveis séricos 6timo ou quase 6timos para o LDL. Seis meses apos
o inicio da intervencdo, 45 pacientes (84,9%) alcangaram niveis séricos normais de CT e 50
(94,4%) niveis séricos 6timos ou quase 6timos de LDL. Os niveis séricos de HDL e as medidas
antropométricas nao sofreram modificagdes significativas. Conclusées: Aconselhamento
dietético com prescricdo de dieta individualizada baseada no célculo do metabolismo basal
mostrou-se efetivo no manejo da dislipidemia em pacientes transplantados hepaticos em
seguimento ambulatorial. Assim, todos os pacientes transplantados hepéaticos com dislipidemia
devem ser incluidos em um programa de intervengao dietética sob orientacdo de nutricionista.
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INTRODUCTION

patients suffering from acute and chronic end-stage liver disease and

selected primary and metastatic cancer to the liver™. It is the second most

performed type of organ transplant, surpassed only by kidney transplantation®. A

significant improvement in quality of life and survival is expected following it, and
LT recipients may reach up to 80% 5-year survival 71328,

As immediate results of LT have improved, death from cardiovascular causes

Liver transplantation (LT) is the standard of care in the treatment of
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has acquired a prominent role, for which metabolic syndrome
represents an important risk factor?'. It consists of several
metabolic disorders, including visceral obesity, diabetes
mellitus, dyslipidemia and hypertension'. Up to a third
of patients undergoing TH become obese in the period of
three years after surgery?. Besides that, differently from
cirrhotic patients who commonly present with low serum
lipid levels, a high percentage of liver transplants have
abnormally elevated serum lipid“. Dyslipidemia, one of the
components of metabolic syndrome, is presentin up to 70%
of all LT recipients', and constitutes an important risk factor
for post-transplant cardiovascular morbidity and mortality®.

Dietary management represents an area with a great
research potential’®?>. The potential benefits of dietary
intervention would include prevention of cardiovascular
death and increase satisfaction and quality of life of liver
transplant patients' 2. No prior studies have demonstrated
any dietary intervention that could effectively control
dyslipidemia in these patients.

The aim of this study was to verify the effects of a
dietary intervention comprising dietary counseling with
prescription of an individualized diet on the lipid profile
of post-liver transplantation patients with dyslipidemia.

METHODS

This research was approved by Institutional Research
Board from Hospital de Clinicas de Porto Alegre and carried
out according to the ethical guidelines outlined by The
Transplantation Society and have involved no commercial
transactions or other unethical practices in obtaining donor
organs.

Population

All liver transplant patients using whole liver graft
from a deceased donor at our Institution between 2002
and July, 2014 and followed for dyslipidemia were enrolled.
Inclusion criteria were being at least two months after LT,
age >18, and suffering from dyslipidemia without the use
of lipid-lowering drugs. Pregnant patients, drug users,
and patients suffering from any physical or neurological
disability that prevented them from undergoing nutritional
or anthropometric evaluation or obtaining the informed
consent were not included. Dietary consultations and data
collection were performed at the Clinical Research Center
of the Federal University of Rio Grande do Sul from March,
2014 to May, 2015 by the first author of this study (Pinto, AS).

Logistics

Patients were followed for the period of six months,
in three meetings (baseline-, 37- and 6"-month meetings).
Identification, clinical, anthropometric and biochemical data
were recorded. Besides, the self-report about the practice
of physical exercises were also included in each patient's
record. Serum levels of total cholesterol (TC), HDL-cholesterol
(HDL), LDL-cholesterol (LDL) and triglycerides (TG) were
measured. Biochemical exams were analyzed at baseline
(pre-intervention) and in the last meeting (post-intervention).

Anthropometric evaluation, food history with the
use of a 24 h recall, body composition analysis through
bioimpedance and resting energetic expenditure though
indirect calorimetry were recorded at baseline. After the
settlement of resting energy expenditure, the total calorie
value of the diet was calculated for each patient.

Diet review, anthropometric evaluation and 24 h
recall were performed on 3 and 6" month meetings.
Bioimpedance and indirect calorimetry also were repeated
on 6" month meeting.
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Anthropometric evaluation

It was performed by a single researcher and included:
weight, height, body mass index, circumference waist, neck
circumference, triceps skinfold and subscapular skinfold.
According to body mass index in kg/m?for adults were classified
as: low weight <18,5; eutrophic: 18,5-24,9; overweight: 225;
pre-obese: 25,0 to 29,9; obese I: 30,0 to 34,9; obese II: 35,0
to 39,9; and obese IlI: > 40,0. Elderly (aged <65 years-old)
were classified as following: low weight: <22; eutrophic:
>22 and < 27; and overweight: 2273,

Circumferences were measured with a non-flexible
tape-measure. The circumference waist was measured at
the midpoint between the lower costal margin and the
iliac crest. It was established as cutting point for increased
cardiovascular risk circumference waist, equal or above 94
c¢m for men and 80 cm for women. Men with a circumference
waist, above 102 cm and women above 88 cm were classified
as possessing a very increased cardiovascular risk®. Neck
circumference was measured with the patient facing the
evaluator and the tape positioned in the middle of the neck
between the mean cervical spine and the anterior neck (for
men possessing a laryngeal prominence, measurements
were performed an inch below laryngeal prominence). The
neck circumference cut off levels for classifying individuals
as overweight were 37 cm for men and 34 cm for women.
For obesity, neck circumference measures were 39.5 cm or
higher for men and 36.5 cm or higher for women?3.

For measuring skinfolds, a Cescorf® adipometer was
utilized. Measurements were performed on the right side of
the body, with the subject resting at orthostatic position. For
the triceps skinfold, the anatomical reference was the midpoint
between the lateral projection of the acromion process of
the scapula and the lower edge of the olecranon. The fold
was vertically pinched to the longitudinal axis, in the rear
arm?4. Regarding the subscapular skinfold, the anatomical
reference was 2 cm below the lower angle of the scapula.
The adipometer was placed in the natural fold direction,
obliquely downward and laterally to the longitudinal axis
of the body at a 45° angle®.

Food history

Food history was performed through of 24 h recall,
aiming to quantify all the food ingested at home in a
regular day. It was assessed before baseline meeting and
also before the two subsequent meetings (at 3¢ and 6"
follow-up months) ™.

Evaluation of body composition

Bioimpedance

The patients were told to fast for 8 h before the
procedure and to abstain from performing any physical
activity and from alcohol and caffeine on the 24 h preceding
the exam. Patients were also told to avoid heavy meals for
at least 4 h before the test. They should not wear watches,
armbands, earrings or necklaces during the test. A body
composition analyzer, model Bodystat® 1500, was utilized.
This method employed four little electrodes attached to
their right hand and fist, and to the right ankle and foot.
As standard, the bioimpedance measures were performed
on the right side of the body'™. The device was connected
to the two pairs of electrodes and a low-voltage current
was passed through the body, measuring the electrical
resistance and reactance. Similarly, the lean body mass,
fat body mass, basal metabolic rate and total body water
measures were obtained.

Indirect calorimetry (IC)
The indirect calorimetry is a non-invasive method
which determines the energy needs and the rate of substrate
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utilization from the volume of oxygen consumption and the
carbon dioxide production, obtained through analysis of
air inhaled and exhaled by the lungs?. In patients with liver
diseases, it is suggested that other factors may be involved
in the basal metabolism alterations as a result of the chronic
liver disease or the provided immunosuppressive treatment'.
Assessment of the resting energy metabolism relative to
a standard is performed based on the basal metabolism
comparison measured by the standard method with the
predictive formulas™. The basal metabolic was measured in
a thermoneutral environment through indirect calorimetry
(Metabolic Gas Analyzer VO 2000, Software Aerograph
Breeze, Medical Graphics — Cardiorespiratory Diagnostic
Systems), after a fasting period of at least 8 h. The system
was calibrated according to before each measurement. The
oxygen consumption and the carbon dioxide production
were measured with a patient in supine position during 25
min (including the initial time of 5 min).

Biochemistry evaluation

Blood lipid profile included serum levels of TC, HDL,
LDL and TG, being measured at baseline (pre-intervention)
and in the last meeting (post-intervention).

Dietary intervention

Dietary counseling was individualized considering
the needs of each patient. The dietary regimen consisted
of detailed description of the food replacements, times
and daily amounts in household measures. Calorie needs
were based on the resting energy expenditure obtained by
the standard method for each patient plus +35 kcal/kg/
day for early LT recipients and +30 kcal/kg/day for late LT
recipients?®. The individualized diet was prescribed following
recommendations of specific guidelines for prevention of
atherosclerosis, and consisted of 25% of the energy value
in total fat, <7% of the total energy value in saturated fat
and <200 mg/day of cholesterol?’.

The diet and the dietary counseling were considered
effective in those patients who reached a TC reduction to
less than 200 mg/dl, TG less than 150 mg/dI, LDL less than
130 mg/dl and HDL increase to serum levels higher than
60 mg/dl.

Statistical analysis

Association of dietary intervention to each TC, LDL, HDL
and TG was evaluated through univariate analysis. Qualitative
variables were compared using chi-square test. Quantitative
variables were submitted to a normality test (Shapiro-
Wilk). Quantitative variables with normal distribution were
presented as mean and standard deviation, and compared
through paired t-test. Quantitative variables with asymmetric
distribution were presented in median and quartiles, and
compared through Wilcoxon Signed-rank Test. p<0.05 was
considered as statistically significant.

Potential confounding factors to the effect of diet
on TC, LDL, HDL and TG were analyzed through univariate
analyses. All potential confounding factors associated with
improvement in any of the lipid parameters (p<0.1) were
evaluated together with the effect of dietary intervention
on TC, LDL, HDL and TG through the model Estimations
Generalized Equations. In this analysis, the covariance
matrix with robust estimator was used, an unstructured
working correlation matrix and a normal distribution or
gamma with identity or logarithmic link function when
needed. Confidence intervals (95% Cl) were calculated as
needed. Data were analyzed using SPSS - version 18 (IBM
Company, USA).

RESULTS

Fifty-three of all 56 patients concluded the study (two
patients were lost to follow-up and the remaining patient died
during the study period). Mean age was 59+10.10 years. There
were 29 men (51.8%) and 27 women (48.2%). Mean time after
LT was 46.5 months. The most common associated conditions
were hypertension (n=29, 51.8%) and type 2 diabetes (n=25,
44.6%); 25 (44.6%) were obese; 35 (62.5%) had sedentary
lifestyle; 24 (42.9%) were on steroid therapy; 17 (30.4%) were
on diuretic therapy; 8 (14.3%) were on beta-blockers use; 47
(83.9%) were on tacrolimus treatment; 37 (66.1%) were on
mycophenolate use; and 33 (58.9%) were on antihypertensive
drug therapy (Table 1).

TABLE1- General features of the patients post-liver transplantation

Features Mean Standard Deviation
Age (years) 56 59.05 + 10.10
Gender
Female 29 (51.8%)
Male 27 (48.2%)
Marital status
Single 12 (21.4%)
Married 28 (50%)
Others 16 (28.6%)
LT Indication
Cirrhosis 40 (71.4%)
Hepatitis C 39 (69.6%)
Liver cancer 21 (37.5%)
Others 17 (30.5%)
Time of LT
0 to 2 years 17 (30.4%)
2 to 4 years 12 (21.4%)
4 or + years 27 (48.2%)
Drug therapy
Tacrolimus 47 (83.9%)
Cyclosporine 3 (5.4%)
Azathioprine 1(1.8%)
Mycophenolate 37 (66.1%)
Prednisone 9 (16.1%)
Antihypertensive 33 (58.9%)
Vitamin D 9 (16.1%)
Calcium 14 (25%)
Insulin 17 (30.4%)
Others 42 (75%)

LT=liver transplantation

At baseline, 38 patients (67.9%) did not practice any
physical activity, and 18 patients (32.2 %) exercised once or
twice a week. At the end of the follow-up six months, 25 (47.2%)
kept on a sedentary lifestyle and 28 (52.8%) performed some
degree of physical activity.

Mean total pre-intervention resting energy expenditure
was 1533.16+290.7 kcal. The mean post-intervention resting
energy expenditure was 1504+275.5 kcal (p=0.142). The
distribution of the resting energy expenditure of each patient is
displayed in Figure 1. Mean total energy value of the prescribed
diet based on the patients’ resting energy expenditure was
1853.57+218.2 kcal.

At the end of the six follow-up months, there was a
statistically significant reduction to levels considered clinically
normal for mean TC levels, mean LDL levels and median TG levels
for the study population (Table 2). Pre-intervention means TC
was 238.9+30, and post-intervention mean TC was 165.1+35
(p<0.001). Pre-intervention mean LDL was 154+33, and post-
intervention mean LDL was 90429 (p<0.001). Pre-intervention
median TG was 168 (IQR=51-200), and post-intervention
median TG was 137 was (IQR=94-177, p=<0.001). HDL was
not modified (Table 2).
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FIGURE 1 - Pre-intervention resting energy expenditure:
distribution as calculated by indirect calorimetry

TABLE 2 - Pre- and post-diet lipid profile

Parameter Before After p value
1C 238.83 + 30.14 165.07 + 35 < 0.001
LbL’ 153.80 + 33.08 89.91 + 28.94 < 0.001
HDL? 44.50 [31.8; 55.8] 41.0 [33.0;56.5] = 0.302
TG? 167.5 [151.2; 200] 137.0 [94.0; 1771 < 0.001

Data with normal distribution are expressed in mean + standard deviation and
data with asymmetric distribution are expressed as median (interquartile range).
1-Paired t-test; 2- Wilcoxon test; TC=total cholesterol; LDL=low-density lipoprotein;
HDL=high-density lipoprotein; TG=triglycerides.

At baseline, none of the patients had desirable serum
TC levels (Table 4). After intervention, 45 out of all 53 patients
(84.9%) had normal TC. Before intervention, only 12 patients
(22.7%) had optimal or near optimal LDL levels. After intervention,
50 patients (94.4%) had optimal or near optimal serum LDL.
Additionally, there was a four-time increase in the amount of
patients presenting with normal levels following intervention
(Table 3).

TABLE 3 - Distribution of pre- and post-diet lipid profile
according (stratified by serum levels)

Lipid profile Before, n (%) After, n (%)
TC
Desirable (<200) 0 45 (84.9)
Borderline (200-239) 28 (52.8) 6(11.3)
High risk (<240) 25 (47.2) 2 (3.77)
LDL
Optimal (<100) 3 (5.7) 32(60.4)
Near optimal (100-129) 9(17) 18 (34)
Borderline (130-159) 18 (34) 3(5.7)
High (>160) 24(45.3) 0
TG
Normal (<150) 7(13.2) 28 (52.8)
Borderline (150-199) 32(60.4) 16 (30.2)
High (200-499) 13 (24.5) 8 (15.1)
Very high (>500) 1(1.9) 0

Stratifying per gender, similar results were obtained (Table
4). Both men and women were classified as overweight (body
mass index >25 kg/m?) pre- and post-intervention (Table 4).
For the circumference waist both pre- and post-intervention,
men were considered as being at an increased cardiovascular
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risk and the women in very increased cardiovascular risk. Basal
metabolic rate and resting energy expenditure were higher in
the menthanin the women (Table 4). Except for the subscapular
skinfold, anthropometric measures (weight, body mass index,
waist circumference, neck circumference, triceps skinfold,
subscapular skinfold and body composition (lean body mass,
fatty body mass, total body weight and basal metabolic rate did
not show significant changes following intervention (Table 5).

TABLE 4 - Lipid profile and nutritional status stratified by gender

Parameter Gender Before After p value
e M 238.33 +26.71 160.77 £37.25 < 0.001
F 239.34 +33.86 169.53 £32.58 < 0.001

DL M 157.09 £32.35 84.22 +28.58 < 0.001
F 150.37 £34.12 95.81 +£28.67 < 0.001

HDL2 M 44.00[29.0; 53.5]  40.0[33.0; 51.0] 0.106
F 48.0[34.0; 60.0] 46.0[33.0; 58.0] 0.920

162 M 162.0[149.5;192.0] 150.0[105.0;178.0] 0.025
F 168.0[157.0;220.0] 123.5[88.5; 177.0] < 0.001

Weight' M 83.79 £18.03 83.22 +17.23 0.264
F 71.83 £14.33 73.35 £13.03 0.058

BMI! M 28.11 £5.42 27.92 £5.18 0.268
F 28.49 +5.07 29.10 +4.43 0.067

e M 99.98 +13.96 99.86 +13.37 0.807
F 90.64 £11.25 92.47 £11.49 0.021

TSE! M 11.73 £6.15 10.44 +7.30 0.282
F 20.83 £6.83 20.85 £7.94 0.977

SSF! M 19.63 +8.82 16.64 +8.56 0.004
F 23.04 £9.78 22.20 £9.16 0.326

NCT M 40.19 +4.13 39.67 £3.64 0.012
F 34.61 £3.07 34.84 £3.07 0.290

LBM" M 70.56 £5.92 70.55 +4.96 0.997
F 61.25 £6.90 59.88 +6.29 0.038

EBM' M 29.43 £5.92 29.23 £5.35 0.817
F 38.23 £6.94 40.02 £6.17 0.027

TBW! M 42.32 +8.81 42,72 +7.05 0.641
F 32.02 £5.33 31.90 +4.78 0.752

BMR! M 1817.42 +360.47 1783.76 £301.78  0.140
F 1359.62 +252.07 1364.54 +242.62 0.701

REE' M 165146 £32094 1606.13 £295.08 0.021
F 1379.62 £210.48 1393.35 £206.06 0.178

Data with normal distribution are expressed in mean + standard deviation and data
withasymmetric distribution are expressed as median (interquartile range). 1- Paired
t-test; 2- Wilcoxon test; F=female; M=male; TC=total cholesterol; LDL=low-density
lipoprotein; HDL=high-density lipoprotein; TG=triglycerides; BMI=body mass
index; WC=waist circumference; TSF=triceps skinfold; SSF=subscapular skinfold;
NC=neck circumference; LBM=lean body mass; FBM=fat body mass; TBW=total
body water; BMR=basal metabolic rate; REE=resting energy expenditure.=

TABLE 5 - Pre- and post-diet nutritional status of the patients

Before, After

Mean + Std. Dev  Mean +5Std. Dev P vl
Weight (kg) 78.05 £17.28 78.48 +16.00 0.357
BMI (kg/mz) 28.29 + 5.21 28.49 +4.82 0.286
WC (cm) 95.50 +13.45 96.32 +12.93 0.072
TSF (mm) 16.10 £7.89 15.44 £9.19 0.348
SSF (mm) 21.27 £9.36 19.31 £9.20 0.004
NC (cm) 37.50 £4.59 37.35 +4.14 0.303
LBM (%) 66.43 +7.73 65.44 +7.75 0.236
FBM (%) 33.35 +7.60 3441 +7.88 0.209
TBW (L) 37.61 £8.72 37.53 +8.12 0.753
BMR (kcal) 1609.39 +377.53  1582.54 +344.763 0.255
REE(kcal) 1533.16 +290.7 1504.0 £275.48 0.142

Paired t-test. BMI=body mass index; WC=waist circunference; TSF=triceps
skinfold; SSF=subscapular skinfold; NC=neck circumference; LBM=lean body
mass; FBM=fat body mass; TBW=total body water; BMR=basal metabolic rate;
REE=resting energy expenditure

The effect of dietary intervention on TC levels was not
influenced by any of the following factors: use of tacrolimus,
use of mycophenolate, use of prednisone, use of any anti-
hypertensive drug, vitamin D therapy, calcium therapy, diabetes
on insulin therapy, obesity, sedentary life style, diabetes, and

e
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diuretic therapy, and practice of physical exercise. The effect
of the diet on TG levels was influenced by use of insulin
(p<0.001) and use of diuretics (p=0.003), and also by use of
antihypertensive medication (p=0.026). The effect of the dietary
intervention on LDL levels received influence from the use of
prednisone (p=0.015). The time frame after transplantation
(0-2 years, 2-4 years, 4 or + years) did not influence the effect
of the diet intervention on lipid profile (TC, TG, LDL).

DISCUSSION

This study evaluated the results of a dietary intervention
consisting of dietary counseling with prescription of individualized
diet to a cohort of 53 liver transplant patients suffering from
dyslipidemia. The diet was based on accurate resting energy
expenditure values estimated by indirect calorimetry, the gold
standard method for basal metabolism measurements. This
intervention yielded significant improvements on lipid profile
(TC, LDL and TG) for this cohort. The improvements on TC, LDL
and TG were statistically significant, “"normalizing” mean TC,
mean LDL and median TG for this cohort. At baseline, none of
the patients had desirable TC levels. After intervention, 45 out
of all 53 patients (84.9%) had normal TC. Before intervention,
only 12 patients (22.7%) had optimal or near optimal LDL
levels. After intervention, 50 patients (94.4%) had optimal or
near optimal serum LDL. Additionally, there was a four-time
increase in the amount of patients presenting with normal
levels following intervention. HDL profile was not improved
by dietary intervention.

Arecent study evaluated 23 LT recipients (16 females and
7 males) with BMI >27 kg/m? and suffering from dyslipidemia.
Patients were evaluated before and after six months of dietary
intervention based on a diet recommended by the American
Heart Association. Following dietary intervention, TC levels were
reduced (p<0.05). However, when the data was stratified by
gender, both TC and LDL were reduced only for male patients.
There were no significant reductions on TG and HDL for this
population?°. Another study evaluated the effect of a 12-month
diet with total fat below 30% and cholesterol below 300 mg/
day on the lipid profile of 46 kidney transplant recipients. A
significant weightloss and BMI reduction along with concurrent
improvements in TC levels were obtained. No significant change
on TG was obtained™.

Physical activity levels of liver transplant patients usually
are significantly inferior to those from general population’. A
study evaluating 136 patients after liver transplantation verified
that most patients did not go back to work and/or remained
on a sedentary life style after this procedure®. The current
study showed that there was an increase in practice of physical
activities from 32.2% to 50 % during study period. Similarly,
another study evaluating liver transplant patients showed that
51% of the patients reported to engage in some physical activity,
with more than 27% of the population performing more than
150 minutes per week'. It is know that the exercise capacity
is limited before and after LT, suggesting that combining
dietary intervention and physical activity protocols would help
improving both anthropometric parameters and lipid profile.

Immunosuppressive drugs have been associated to post-
transplant metabolic syndrome and to an increased cardiovascular
risk for liver transplant patients'®'®. Death from cardiovascular
cause has acquired a prominentrole in LT recipient population,
for which metabolic syndrome also represents an important
risk factor?'. Although yielding significantimprovement on lipid
profile, the dietary intervention evaluated in the present study
was not effective in improving anthropometric parameters,
with most patients remaining overweight after the end of this
study. Other studies also show similar results®. It remains
unclear whether the physical exercise levels were not enough
for improving anthropometric parameters or the observation
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period was too short for obtaining significant weight loss.

This improvement in lipid profile may have happened
secondarily to dietary counseling along with the diet. Besides,
the fact that the dietary counseling has been individualized and
resting energy expenditure was measured by indirect calorimetry
reinforces the importance of having a diet prescribed in an
individualized and accurate fashion.

TClevels did not suffer any effect of potential confounders.
In other words, TC reduction levels was influenced only by the
dietary intervention. For TG levels, diabetes on insulin therapy
was a confounding factor, potentially influencing the effect of
the dietary intervention on serum TG levels. Similar findings
were reported elsewhere’. Use of diuretics also may have
influenced the effect of the diet on improvements of TG levels.
However, prior studies reported LT recipients having their lipid
profile worsened by the use of diuretics and beta blockers.
In addition to promote an increase in TG, diuretics may also
cause glucose intolerance, raising the risk for diabetes®. The
effect of this dietary intervention on LDL might have been
influenced by use of prednisone. No prior study had reported
similar results. Instead, the studies show that prednisone
is an immunosuppressive drug which promotes metabolic
disorders, mainly dyslipidemia, increasing the lipid levels and
not reducing them?.

As a limitation to the present study stands out the absence
of a control group. Although improvements on TC, LDL and
TG could have occurred secondary to other factors other than
dietary intervention, the main confounding factors were analyzed
by the Generalized Estimating Equations model. Thus, it seems
that the majority of the improvements on lipid profile can be
attributed to the dietary intervention. Another limitation of this
study is its short follow-up period. However, considering the
improvement to the lipid profile occurred in a short time span,
it is likely that a longer study period would reflect on further
important improvements, including anthropometric ones.

CONCLUSION

Dietary counseling with prescription of individualized
diet based on calculated resting energy expenditure by indirect
calorimetry was able to manage dyslipidemia in most LT
recipients evaluated in this study. We suggest all dyslipidemic
LT recipients be enrolled on a dietary program.

REFERENCES

1. BagdadeJD, DunnFL, Eckel RH, Ritter MC. Intraperitoneal insulin therapy
corrects abnormalities in cholesteryl ester transfer and lipoprotein 56
lipase activities in insulin-dependent diabetes mellitus. Arterioscler
Thromb. 1994;14:1933-9.

2. BasileFilho A, Martins MA, Antoniazzi P, Marchini JS. Indirect calorimetry
in the critical state patient. Revista Brasileira de Terapia Intensiva. 2003;
15:29-33.

3. Ben-NounLL, SoharE, Laor A.Neck Circumference as a Simple Screening
Measure for Identifying Overweight and Obese Patients. Obes Res.
2001; 9: 470-477.

4. Boemeke L, Bassani L, Marroni CA, Gottschall CB. Lipid profile in cirrhotic
patientsanditsrelationtoclinicaloutcome.ArqBrasCirDig.2015;28(2):132-5.

5. Brazilian Association of Organ Transplantation. Brazilian Registry of
Transplantation. Sdo Paulo SP, 2014.

6. Linkhttpy/www.abto.org.br/abtov03/Upload/file/RBT/2015/rbt20151semlib2907.
pdf.

7. Brazilian Society of Cardiology/ Brazilian Society of Hypertension/
Brazilian Society of Nephrology. VI Brazilian Guidelines on Hypertension.
Arq Bras Cardiol. 2010; 95: 1-51.

8. Duffy JP, Kao K, Ko CY, Farmer DG, McDiarmid SV, Hong JC, et al. Long-
termpatientoutcomeandquality of lifeafterlivertransplantation:analysis
of 20-year survivors. Ann Surg. 2010; 252:652-61.

9. EnckelJ,UhIW, Stremmel W, SauerP.Immunosuppressionand modulation
in liver transplantation. Nephrol Dial Transplant. 2004; 19: 22-5.

ABCD Arq Bras Cir Dig 2016;29(4):246-251



10. Expert Panel on Detection, Evaluation and Treatment of High Blood
Cholesterol in Adults: Executive summary of the third report of the
National Cholesterol Education Program (NCEP) ExpertPanelon Detection,
Evaluation and Treatment oh High Blood Cholesterol in Adults (Adult
Treatment Panel Ill). JAMA. 2011; 285: 2486-97.

11. Ferreira LG, Santos LF, Anastacio LR, Lima AS, Correia MI. Resting energy
expenditure, body composition, and dietary intake: a longitudinal study
beforeandafterlivertransplantation.Transplantation.2013;96(6):579-85.

12. FisbergRM, MarchioniDML, ColucciACA.Assesmentoffood consumption
and nutrient intake in clinical practice. Arq Bras Endocrinol Metab. 2009;
53:617-24.

13. Gami AS, Witt BJ, Howard DE, Erwin PJ, Gami LA, Somers VK, Montori
VM. Metabolic syndrome and risk of incident cardiovascular events and
death: a systematic review and meta-analysis of longitudinal studies. J
Am Coll Cardiol. 2007; 49:403-414.

14. Germani G, Theocharidou E, Adam R, Karam V, Wendon J, O'Grady J, et
al. Liver transplantation for acute liver failure in Europe: outcomes over
20 years from the ELTR database. J Hepatol. 2012; 57:288-296.

15. Guida B, Trio R, Laccetti R, Nastasi A, Salvi E, Perrino NR, et al. Role of
dietary intervention on metabolic abnormalities and nutritional status
afterrenaltransplantation. Nephrol Dial Transplant.2007; 22:3304-3310.

16. Hammad A, Kaido T, Uemoto S. Perioperative nutritional therapy in liver
transplantation. Surg Today. 2015; 45: 271-283.

17. Kallwitz ER, Loy V, Mettu P, Von Roenn N, Berkes J, Cotler SJ. Physical
Activity and Metabolic Syndrome in Liver Transplant Recipients. Liver
Transpl. 2013; 19:1125-1131.

18. KobashigawaJA, Kasiske BL.Hyperlipidemiainsolid organtransplantation.
Transplantation.1997; 63:331-338.

19. Krasnoffa JB, Vintro AQ, Ascher NL, Bass NM, Paul SM, Dodd MJ, Painter
PL. A Randomized Trial of Exercise and Dietary Counseling After Liver
Transplantation. Am J Transplant. 2006; 6: 1896—1905.

ABCD Arq Bras Cir Dig 2016;29(4):246-251

DIETARY MANAGEMENT FOR DYSLIPIDEMIA IN LIVER TRANSPLANT RECIPIENTS

20.Kyle UG, Bosaeusb |, Lorenzoc AD, Deurenberg P, Elia M, Manuel
Goémez J, et al. Composition of the ESPEN Working Group. Bioelectrical
impedance analysis part I: review of principles and methods. Clin Nutr.
2004; 23:1226-1243.

21. LopesIM,Martin M, ErrastiP, MartinezJA. BenefitsofaDietary Intervention
on Weight Loss, Body Composition, and Lipid Profile After Renal
Transplantation. Nutrition 1999; 15: 7-10.

22. MufiozCT.Sindromemetabdlicoytrasplantehepatico.Gastroenterologia
Latinoamericana. 2011; v. 22, n. 2, Pp. 193-196.

23. Pajecki D, Cesconetto DM, Macacari R, Joaquim H, Andraus W, Cleva R et
al. Cirurgia bariatrica (gastrectomia vertical) ap6s transplante hepatico:
relato de caso. Arq Bras Cir Dig. 2014; 27( Suppl 1): 81-83.

24. ParolinMB, ZainaFE, LopesRW.Nutritionaltherapyinthelivertransplantation.
Arq Gastroenterol. 2002; 39: 114-122.

25. Petroski EL, Benedetti TRB, Pinho RA. Anthropometry: Techniques and
Standardizations. Porto Alegre: Pallotti Publisher, 2003.

26. RedmanBK Patientadherenceorpatientself-managementintransplantation:
an ethical analysis. Prog Transplant. 2009; 19:90-94.

27.Ribeiro HS, Anastacio LR, Ferreira LG, Lagares EB, Lima AS, Correia
MITD. Prevalence and factors associated with dyslipidemia after liver
transplantation. Rev. Assoc. Med Bras. 2014; 60:365-372.

28. Sposito AC, Caramelli B, Fonseca FA, Bertolami MC, Afiune Neto A, Souza
AD, et al. IV Brazilian Guideline for Dyslipidemia and Atherosclerosis
prevention: Department of Atherosclerosis of Brazilian Society of
Cardiology. Arq Bras Cardiol. 2007; 88: 2-19.

29. Tsochatzis EA, Bosch J, Burroughs AK. Liver cirrhosis. Lancet. 2014;
383:1749-1761.

30. VBrazilian Guidelines on Dyslipidemiaand Prevention of Atherosclerosis.
Arq Bras Cardiol. 2013; 101(4 Supl.1): 1-22.

31. World Health Organization. Obesity: preventing and managing the
global epidemic. Report of a World Health Organization Consultation.
n. 284 p.256, Geneva, 2000.





