In The Name Of God

Putting the Balance Back in Diet: Nutrition in
Transplantation
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14406 HD pats (DOPPS) Lopes et al. 2007

223 HD pats Carrero et al. 2007

34 HD pats Muscaritoli et al. 2007 35-60%

1846 HD pats (HEMO) Burrowes et al. 2005

331 HD pats Kalantar-Zadeh et al. 2004

307 HD pats Curtin et al. 2002

73 HD pats Virga et al. 1998
106 PD pats Merkus et al. 1999

66 CKD 5 predialysis pats Murtagh et al. 2007

238 CKD 5 predialysis pats Curtis et al. 2002

0 25 50 75 100%
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Peri-Transplant Nutrition

= The primary focus of nutrition in the pre-transplant period is on

minimizing the effects of progressive organ dysfunction while

omoting adequate protein and calorie intake to maintain _lean

muscle mass, correct nutrition abnormalities associated with organ

failure and optimize weight




Table 2: Pretransplant/Organ Failure Nutrition Goals [Based on kg Estimated Dry Weight)

‘ Kidney' Liver? Heart? ’ Lung?? Pancreas*

Protein

Kilocalories

Fat

Fluid

Electrolytes
and Minerals

1.2 to 1.4 g/kg, >50% high
biologic value [HBV] [stage
5, hemodialysis [HD],
maintenance]

1.2 to 1.3 g/kg, >50% HBV
[peritoneal dialysis [PD],
maintenance)

1.5 to 2.5 g/kg [HD, repletion)

© 30t0 35 kcal/kg dry or

adjusted for obesity

30% Kcal

Urine + 500-1000 mL [HD)
Urine + 1000 mL (PD)

HD: <2.4 g sodium

<2.4 g potassium
PD: 2gsodium,3to4g
potassium,

800 to 1000 mg phosphorus
<2000 mg calcium,

1to 1.5 g/kg
[maintenance)

1.5 to 2 g/kg
[repletion]

| 25 to 30 kcal/kg
: dry or adjusted

for obesity
[maintenance)

| 35 to 40 kcal/kg
i dry or adjusted
i for obesity

[repletion]

30% Kcal

1Tto1.5L
[if hyponatremia)

2 g sodium,
replete calcium

1.1 to 1.3 g/kg

Assess by indirect

calorimetry or
multiply basal

. energy expenditure

by catabolic state

25% to 35% kcal,
<200 mg cholesterol
and <7% calories
from saturated fat if
risk factors present

1.4 10 1.9 L [if
hyponatremia)

< 2 g sodium,
monitor potassium,
magnesium, calcium

Dietary Reference
Intake

! Assess by indirect
: calorimetry due

: to high individual
: variability

30% Kcal

| As desired,

restrict if
hyponatremia

2 g sodium [if
hypertension],

high salt for cystic
fibrosis, adequate
calcium

Based on
individualized
need such as
nephropathy or
chronic wound
healing

. Total energy intake
. appropriate to

: weight management
: goals.

Individualized
total fat,

<200 to 300 mg
cholesterol,

<10% calories from
saturated fat

As desired

<2300 mg sodium
[if hypertention])

Vitamins 3 mcg vitamin B12, 1-5mg ¢ Repletion vitamin DRI for folate, - Fat soluable RDA
folate, vitamin B1 1.5-2 mg : A, D,E, K, Zinc thiamin, vitamin B4, - vitamin
[PD), IV iron supplementation - vitamin B12 (200tc - supplementation,
if serum ferritin <200 ng/ml 500 mcg/day) : Al for Omega-
: [HD) or <100 ng/mL [PD], 151U : 3Fatty Acids, RDA
i vitamin E, vitamin D sufficient : for vitamin C
: to maintain adequacy, vitamin : and E, adequate
C within DRI : vitamin D, K
REFERENCES
LLAMERICAN DIETETIC ASSOCIATION. CHRONIC KIDNEY DISEASE EVIDENCE-BASED NUTRITION PRACTICE GUIDELINE . CHICAGO, IL: AMERICAN DIETETIC ASSOCIATION; 2010
2. LAM HD_NUTRITIONAL REQUIREMENTS OF ADULTS BEFORE TRANSPLANTATION. MEDSCAPE WEBSITE. HTTP//EMEDICINE . MEDSCAPE . COM/ARTICLE/A31031. UPDATED APRIL 7. 2015.

3. ACADEMY OF NUTRITION AND DIETETICS

EVIDENCE ANALYSIS LIBRARY. HTTPS.//WWW.ANDEAL ORG

4 EVERT AB_ BOUCHER JL.CYPRESSM_ET AL NUTRITION THERAPY RECOMMENDATIONS FOR THE MANAGEMENT OF ADULTSWITH DIABETES. DVABETES CARE_2014;37(SUPPL 1]: S120-5143.



Nutritional Assessment

= Anthropometrics and laboratory values

= The more traditional nutritional assessment parameters of anthropometrics,
including triceps skinfold (TSF) and arm muscle circumference (AMC),

ed to assess the degree of fat or muscle store loss and are useful in

monftoring changes in a patient's status over time.

= These measurements can be affected by hydration status, edema, or fluid
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Clinical Anthropometrics

« Weight loss * BMI

« Anorexia * Skinfolds

- Fatigue  Midarm circumference
« Muscle wasting * Handgrip strength
- SGA * Waist circumference
Biochemical markers More advanced

* S-albumin « Bioimpedance

* Prealbumin « DEXA

 IGF-1, IGFBP-1 « Total body Kor N
e S-creat, S-chol e CTorMR

« nPNA
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Body weight Serum albumin Lymphocyte number
e 4.0 1,600 - T
58 -
1,400 -
56 - _ 3.8 -
54 4 36 - 1,200 -
2 524 g E 1,000 -
50 - 34 - h
1 . 800 -
48 - 3.9 -
600 -
46 - 1 20
44 i ] 4Dﬂ =
42 28 — 200
Pre-Tx.  Post-Tx. Pre-Tx. Post-Tx. Pre-Tx. Post-Tx

Fig. 1. The changes of body weight, serum albumin and lymphocyte number during the
3 months after transplantation. Each parameter significantly drops 7.6, 21.3 and 61.1%, respec-
tively from pre- to post-transplantation level (n = 42 mean * SD). Tx = transplantation.
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Hazard Ratio Hazard Ratio
Study or Subgroup  Weight IV, Random, 85% Cl IV, Random, 5% CI
4.1.1 BMI (kgim2):15-18.4 vs. 18.5-23.9
Lin 2015 36.8% 1.68[1.01,2.79] —
Cai 2014 9.1% 1.86 [0.67, 5.15] '
Wang 2014 54.1% 1.24 [0.82, 1.88] L
Subtotal (95% C1)  100.0% 1.4 [1.06, 1.96] .
Heterogansity: Tau® = 0.00; Chi® = 1.09, df = 2 (P = 0.58); F = 0%
Test for overall effect: 7 = 2.32 (P = 0.02)
4.1.2 BMI(kg/m2):24-27.9 vs. 18.5-23.9
Lin 2015 31.3% 0.87 [0.60, 1.26] —H
Cai 2014 B.8% 0.34 [0.13, 0.89] '
Wang 2014 182%  0.46[0.25,0.84] T
Hamaguchi 2010 41.7% 0.58 [0.47, 0.75] &
Subtotal (95% C1)  100.0%  0.61 [0.44, 0.83) .
Heteroganeity: Tau® = 0.05; Chi* = 5.83, df =3 (P =0.12}; F= 48%
Test for overall effect: Z = 3.12 (P = 0.002)
4.1.3 BMi(kg/m2): >=28 vs. 18.5-23.9
Lin 2015 44.1% 0.55 [0.34, 0.89] —
Cai 2014 4.4% 0.42 [0.09, 1.95] "
Wang 2014 51.5% 0.41 [0.26, 0.64] —i—
Subtotal (35% CI)  100.0%  0.47 [0.34, 0.65] <
Heterogensity: Tau? = 0.00; Chi = 0.77, df = 2 (P = 0.68); F = 0%
Test for overall effect: Z = 4.62 (P < 0.00001)

: : - - I I
01 02 05 1 2 5 10

Favors Abnormal BMI  Favors Mormal BMI

Figure 3. A meta-analysis of the adjusted association between BMI (each 5-kg/m” increase) and all-cause mortality among East Asian patients with HF (A ); and

the association of BMI categories with all-cause mortality (the BMI: 18.5 to 23.9 ls:gﬁ’rrl1 was referred to the reference). In comparison with previous studies, the
BMI categories were modified to: <18.5, 18.5 to 23.9, 24 to 27.5, and >27.5 kg/m” in the present study (TSOC-HFrEF) by Lin et al (B).
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- Group 1: Non-Overweight (N = 108) -~ Group 2: Overweight (N = 239)

100&__
90 = A —_— .
— —— N — A
80 - ﬁ____._ v\ e
§ 70 S B ——
= 60
3 %
2 30 P=.012
20
10
n T T T T T T T T
0 90 180 270 365 450 540 630 730 810 900 990 1095
Number of Days Survived
During First 3 Years After Heart Transplant Surgery
Fig. 2.

Kaplan—Meier survival curves for the first 3 years after heart transplant surgery in 2 post-
transplant weight groups: Group 1 = 108 non-overweight patients (body mass index <25);
Group 2 = 239 overweight patients (body mass index =25). Log rank test was significant: P
= .012. Percent survived: non-overweight patients = 71.3%: overweight patients = 82.8%.
Mean number of post-transplant days survived: non-overweight patients = 825 days (SD =
42); overweight patients = 944 days (SD = 23).
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GFR ol b oylo oo (55 9 g g 9 <O 40 S

10 —
: Retention of
8- GFRIless appetite ,
tharfl 10-25% depressants? Incree_lsed dialysis /
of normal dose improves |
6 — Z feeding behavior ’
I
:
I
4 — I
I
Jf
2
0
GFR <90 GFR<60 GFR<30 GFR<15 RRT Transplantation

mL/min mL/min  mL/min mL/min
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Biological Value Scale of Proteins

hey Protein 100-159
Eges 98
Cow Milk 90
hasein Protein 82
beef 80
Poultry 79
kegatarian Protein Powder |76
Eoy 75
Quinoa 72
hice{white;’hrnwn] 70
bNhnIe Grains 60
Wheat | 54
Peans 52
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WHO recommends that all adults reduce their intake of added
sugar to <10% of total calories
and a further reduction to <5% is suggested
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Lipid disorders in CKD:
Hypertriglyceridemia, often normal cholesterol but
low HDL cholesterol

concentration

significantly increased

slightly increased

normal

T T I

NRR Tt R N ——
slightly decreased A~ 4 e

significantly decreased e

CKD CKD CKD CKD CKD HD PD Tx
stage 1 2 3 4 5

—o—Triglycerides, apolipoprotein B
—i - Total cholesterol, LDL cholesterol

—A- HDL cholesterol, apolipoprotein A
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How much total fat is
recommended daily?

» Dietary fat in food is categorized into four types:
MUFA

PUFA

saturated fat

trans fat

» Each fatty acid has different influences on health and disease.

» To prevent CVD: total fat intake 20% and 35% of total calories




Table 13-3. Adult treatment panel III guidelines

Diet
Saturated fats <7% of total calories
Dietary cholesterol <200 mg/day

LDL lowering options

10-25 g/day soluble fiber
2 glday plant stanol/sterol

Weight loss
Increased physical activity

LDL, low-density lipoprotein.

\
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How much omega-3 fats are
recommended?

Table 5. Recommended Omega-3 Fats for Healthy Adults and for the Prevention of Primary or
Secondary Heart Disease?

Every day Every week Attained from food

22 servings/week

EPA and DHA 200 - 500 mg 1400 - 3500 mg (3.5 -4 oz or 100 g each) fatty fish

ALA 1100mg for women | 8000mg for women

1600mg for men 11000mg for men Food sources found in the common diet
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TABLE 34.2B Possible Side Effects of Immunosuppressants and
Nurtrition Related Symptoms

Possible Side Effects of
Immunosuppressants

Immunosuppressants

Anemia

Anorexia

Diarrhea

Ddayed wound healing

CGastrointestinal discomfort

Hyperglycemia

Hyperkalemia
Hyperlipidemia

Hyperphagia
Hypertension
Hyperuricemia

Hypomagnesemia

Increased catabolism

Mausea

Vomiting

Azathioprine, everolimus,
mycophenolates, sirolimus

Azathioprine, myvcophenolates

Everolimus, mycophenolate,
tacrolimus

Everolimus, mycophenolates,
prednisone, sirolimus

Mycophenolates

Cyclosporine, everolimus,
prednisone, sirolimus, tacmlimus

Cyelosporine, tacrolimus

Cyclosporine, everolimus,
prednisone, sirolimus, tacrolimus

Prednisone
Cyelosporin, tacrolimus
Cwyelosporin

Cyclosporin, evennlimus,
simolimus, tacrolimus

Prednisone

Azathioprine, cyclosporine,
mycophenolates, tacrolimus

Cyelosporine, mycophenolates

Modified from the sunrmary of nutrition assessment, The Nutritioma Management of
Adult Eidney Transplant Recipients Guidelines [3].




Therapeutic Lifestyle Changes for Adult Kidney Transplant Recipients

Modification Needed Goal

Reducing fat Total fat: 25%-35% of total calories
Saturated fat: <7% of total calories
Polyunsaturated fat: up to 10% of total calories

Monounsaturated fat: up to 20% of total calones

Cholesterol <200 mg/day
Carbohydrate 50%~60% of total calories; improve glycemic control
Fiber 20~30 g/day of which 5-10 g soluble fiber per day
Plant stanols/sterols 2 gfday
Calories Match intake to output of energy, attain or maintain standard body weight
Waist circumference Men: <40 1n. (102 ¢cm)
Women: <35 in. (88 cm)
Waist to hip ratio Men: <1.0
Women: <0.8
Physical activity 20~30 mun penods of activity 34 times per week of planned moderate

physical activity including a 5 min warm up and cool down resistance
eXercise training
Habits Smoking cessation
Alcohol: limit one drink per day with approval of physician

\\
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Nutritional Requirements of Lung
Transplant Recipients

Table 1. Summary of nutritional requirements for lung transplant recipients.

Nutrients Acute Post-Transplant Phase Chronic Post-Transplant Phase
Enerev Indirect calorimetry (if available) Adjust to achieve and maintain healthy
nergy 25-35 keal /kg body weight

Protein 1.3-25g/kg 1-1.2 g /kg (adjusted to corticosteroid doses)

45-65% of total calories
o . _ NODAT: 45-60% of total calories

Carbohydrates  Limit simple carbs if hyperglycemic Added sugars: maximum 10% of total calories
Focus on foods with low glycemic index
20-35% of total calories

Fat No specific recommendation t -:iyshpui_erma: hli"alﬂ'-l}-' dietary patterns
(e.g., Mediterranean diet)
Saturated fats: <9% of total calories

Fluids Restrcted o maintain Liberal/ Abundant

hemodynamic stability
Sodium Low-sodium diet If high blood pressure: low-sodium & DASH diet
Magnesium Supplement often required Supplement often required




Nutritional Requirements of Lung
Transplant Recipients

Potassium

Supplement often required
Unrestricted unless necessary

Unrestricted unless necessary

Age and sex-specific RDA
Supplement based on bloodwork

Age and sex-specific RDA
Supplement based on blood work

Zinc

Age and sex-specific RDA
Supplementation may be necessary in the
context of increased demands (e.g.,
dehiscence, delayed wound healing)

Age and sex-specific RDA

Calcium

1200 mg,/day from diet + supplement

1200 mg,/day from diet + supplement

Vitamin D

Daily 1000 Ul or more based on bloodwork

Draily 1000 Ul or more based on blood work

Vitamin A

Age and sex-specific RDA

Same dosage regimen as pre-LTx
Supplementation may be necessary in the
context of increased demands (e.g..
dehiscence, delayed wound healing)

Age and sex-specific RDA
Adjust supplement dosage based on blood work
CF recipients: May need to stop supplementation

Vitamin E

Age and sex-specific RDA
Same dosage regimen as pre-LTx

Age and sex-specific RDA
Adjust supplement dosage based on blood work
CF recipients: May need to stop supplementation

Vitamin C

Age and sex-specific RDA
Supplementation may be necessary in the
context of increased demands (e.g..
dehiscence, delayed wound healing)

Age and sex-specific RDA

B vitamins

Age and sex-specific RDA
Supplement based on blood work

Age and sex-specific RDA
Supplement based on blood work

Vitamin K

Age and sex-specific Al
CF recipients: 1-10 mg,/day

Age and sex-specific Al
CF recipients: 1-10 mg/day

Use dry and /or adjusted body weight. LTx: lung transplant; NODAT: New onset diabetes after transplantation;
CF: cystic fibrosis; RDA: recommended dietary allowance; Al: adequate intake.
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n=32

—l
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1

—
_—
L

Transplantation (%5)
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[ L 1

Fig. 2 The rate of body weight
change during 5 vears after kidney trans-
plantation in our institution. Pre-transplan-
tation weight 1s dry weight of each case
(n =32, mean * SD).
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Table 13-1. Contributors to posttransplant weight gain

o Loss of anorectic factors

o Loss of the dietary restriction of advanced kidney disease
¢ Improvement in taste of food

o Effect of immunosuppressive agents
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Table 13-2. Contributors to
transplant-associated hyperglycemia

Etiology:
Imbalance between:
Insufficient insulin secretion
Increased insulin metabolism
Insulin resistance by target organs
Pretransplant impairment unmasked by increased renal insulin

metabolism
Nonmodifiable risk factors Modifiable Risk Factors
Advanced age Hepatitis C infection
Male gender Obesity
Nonwhite ethnicity Physical 1activity
Family history Weight gain
Polycystic kidney disease Immunosuppressive medications
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Medication/category

Complication

Suggested interventions

ATGAM, thymoglobulin®/
antilymphocyte globulin

Azathioprine (Imuran)®/
antiproliferative

Basiliximab (Simulect)*/monoclo-
nal antibody

Prednisone?, prednisolone?,
methylprednisolone?/
corticosteroids

Fever and chills

Increased risk of infection, profound
leucopenia, thrombocytopenia

Nausea/vomiting

Diarrhea

Mucositis
Macrocytic anemia
Pancreatitis

None reported

Hyperglycemia

Sedium retention

Ulcers

Osteoporosis

Hyperphagia

Impaired wound healing and
increased risk of infection

Hypertension
Pancreatitis (rare)

Provide nutrient-dense foods

Ensure patient is receiving adeguate
protein

Try antiemetic medications if
vomiting does not subside

Review medications and substitute for
potential medications that may be
causing diarrhea, make sure
patient is receiving adequate fluid
to replace losses

Provide foods that will not irritate the
throat

Make sure patient is receiving
adequate folate intake

Initiate parenteral nutrition if
pancreatitis is severe

Monitor blood sugar and need for
hypoglycemia agents and
CHO-controlled diet

Limit high-sodium foods

Ensure adequate intake of calcium,
vitamin D, vitamin A, C. and zinc

Behavior modification to prevent
overeating



Cyclosporine (Neoral,

Sandimmune*; Gengraf*)/
calcineurin inhibitors (CNIs)

Muromonab-CD3 (Orthoclone
OKT3)#/monoclonal antibody

Hyperkalemia
Hypomagnesemia
Hypertension

Hyperglycemia
Dyslipidemia
Gingival hyperplasia
GI disturbances
Hypophosphatemia
Hepatotoxicity
Nephrotoxicity
Nausea, vomiting
Diarthea

Anorexia
Fever, chills, myalgias

Restrict high-potassium foods

Limit high-sodium foods

Monitor blood sugar and need for
hypoglycemic agents and
CHO-controlled diet

Limit fat to <30 % of total calories
during the long-term phase

Try antiemetic medications

Review medications and substitute for
those that may cause diarrhea;
make sure the patient receives
adequate fluid to replace losses

Offer frequent meals of nutrient-dense
foods

\\



Medication/category

Complication

Suggested interventions

Mycophenolate mofetil (CellCept)/
antiproliferative

Sirolimus (Rapamycin)*/macrolide
antibiotic

Tacrolimus (Prograf)/calcineurin
inhibitor (CNI)

Diarrhea
Nausea
Vomiting

Hyperlipidemia

GI disorders (constipation, diarrhea,
nausea, vomiting, dyspepsia)

Hypokalemia

Increased liver function tests

Delayed wound healing

Nausea, vomiting

Hyperkalemia

Hyperglycemia

Abdominal distress
Diarrhea
Constipation
Hypophosphatemia
Hypomagnesemia

Review medications and substitute for
those that may cause diarrhea;
make sure the patient receives
adequate fluid to replace losses

Limit fat intake <30 % of calories as
fat during long-term phase,
maintain a healthy weight

Monitor for adequate nutrient intake

Try antiemetic medications

Limit high-potassium foods

Monitor blood sugar and need for
hypoglycemia agents and
CHO-controlled diet

Monitor oral intake; consider alternate
methods of nutrition support if
intake suboptimal

\ N\
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