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Chronic  kidney disease (CKD) has still been a worldwide public health problem including
Thailand. Inflammation, one of nontraditional risk factors of CKD complications, plays a major role in the
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CHAPTER 1
INTRODUCTION

1.1 Rationales

Chronic kidney disease (CKD) is recognized as a major health problem in
Thailand and worldwide. The numbers of CKD patients continue to rise and
nowadays, the incidence of CKD in many countries is approximately 200 cases per
million per year and up to 400 cases per million in the United State, Taiwan, and
some regions in Europe, such as Greece, Turkey, and Luxembourg (1).

The progression of CKD is related to hypertension, diabetes mellitus,
glomerulonephritis, severity and rate of kidney damage, genetic factors, and non-
traditional risk, such as inflammation and oxidative stress. The main diseases leading
to chronic kidney disease are diabetes and high blood pressure. High blood pressure
and high blood sugar may damage many organs, including kidneys, heart, blood
vessels, nerves, and eyes. The presence of CKD is associated with increasing number
of patients with diabetes and cardiovascular diseases (1, 2). Recently, the Kidney
Disease Improving Global Outcome (KDIGO) has classified CKD into 5 stages based on
the presence of kidney damage (albuminuria) or the decreased kidney function
expressed by glomerular filtration rate (GFR)(3). On the basis of the kidney function,
the GFR values of patients with CKD stage 1 (G1), stage 2 (G2), stage 3 (G3a, G3b),
stage 4, and stage 5 are equal or more than 90, 60 - 89, 30 - 59, 15 - 29, and less
than 15 milliliters per minute per 1.73 m’, respectively (4). When the kidney filtration
rate less than 15 milliliters per minute per 1.73 mz; or known as end-stage renal
disease, it can be treated by dialysis and transplantation (1, 3).

The survey in 2008, Thailand has prevalence of chronic kidney disease
significantly higher than Australia (5). Overall CKD prevalence in Thailand is
approximately 17.5% and it was related to age and regions. It was reported that the
stage 3 of CKD was the most abundant finding with the highest rate in Bangkok and
found mainly in female (6). Increased prevalence of kidney failure and early stages
of chronic kidney disease, and expensive costs of renal-replacement therapy
including dialysis and transplantation, set up a crucial public health problem along
facing with financial crises. According to National Health Security Office of Thailand,
the budget of 2.5 billion baht has been allocated to renal-replacement therapy with
8,000 patients receiving hemodialysis and 4,000 receiving peritoneal dialysis in which

demand for renal treatment would require a large increase in funding (7).



Inflammation, a non-traditional risk, plays a role in the progression of CKD (8)
and increases cardiovascular mortality in CKD patients with uremia (9, 10). It was
reported that the level of C-reactive protein, an inflammatory biomarker, was
increased in patients with CKD stage 3 (11, 12). Beside medical treatment, dietary
control for CKD also plays a crucial role for delay the progression and decreases the
complications. In end stage renal disease (ESRD) patients, an educational program
may be effective to avoid emergent initiation in renal replacement therapy planning
group and maintain biochemical parameters (13). The educational program should
cover a plan of treatment, daily-life instructions, and dietary intake
recommendations, and provide sufficient information before dialysis initiation. In
2001, Cliffe et al. reported that after 6 months of nutrition counseling in 11 patients,
all anthropometric and biochemical measures of nutritional status were stable or
improved over the course of the study, and mid arm muscle circumference
increased significantly (14). Another randomized control trial study showed greater
improvement in energy and protein intake, and Subjective Global Assessment (SGA)
in the intervention group while C-reactive protein (CRP) levels were no significant
difference (15). However, there is a limit study of the relation between the change
of dietary intake and improvement of inflammatory status in CKD which is one of the
target outcomes of nutrition counseling for CKD. Therefore, this study aimed to
investigate the inflammatory status of CKD outpatients and develop an intensive
nutrition counseling for CKD in order to help CKD outpatients for controlling dietary

intake and improving the inflammatory status in the long run.



1.2 Conceptual framework

An intensive nutrition counseling can improve nutritional status
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Figure 1. 1 Conceptual framework




1.3 Research questions

Part 1

1. Are the plasma inflammation biomarker levels of Thai predialysis CKD

outpatients in each stage different?

2. Are the plasma inflammation biomarker levels of Thai predialysis CKD

outpatients higher than those of healthy subjects?

Part 2

1. Can an intensive nutrition counseling for controlling dietary intake in CKD

outpatients help Thai predialysis CKD outpatients to change eating behavior

and improve nutrition status?

. Do plasma inflammation biomarker levels of Thai predialysis CKD

outpatients able to follow the instruction based on the Intensive nutrition

counseling significantly reduce after six months?

3. Are there the inverse relationships between eGFR and serum TNF-QL or IL-6

of Thai predialysis CKD outpatients?

1.4 Objectives

1. To investigate and compare the levels of plasma inflammation biomarkers in

various stages of Thai predialysis CKD outpatients with those of healthy

subjects

2. To develop and provide an intensive nutrition counseling for controlling

dietary intake in Thai predialysis CKD outpatients

3. To investigate effectiveness of an intensive nutrition counseling on changing

eating behavior, nutrition status related to CKD and its complications, eGFR,

and inflammation biomarkers in Thai predialysis CKD outpatients for six

months

1.5 Hypothesis

1.

3.

Plasma inflammation biomarker levels in each stage of Thai predialysis CKD
outpatients are different.
Plasma inflammation biomarker levels in each stage of Thai predialysis CKD

outpatients are higher those of healthy subjects.

An intensive nutrition counseling for controlling dietary intake in CKD

outpatients is able to help Thai predialysis CKD outpatients to change eating

behavior and improve nutrition status



4. Plasma inflammation biomarker levels in Thai predialysis CKD outpatients
able to follow the instruction based on the Intensive nutrition counseling will
significantly reduce after six months.

5. There are the inverse relationships between eGFR and serum TNF-QU or IL-6 of

Thai predialysis CKD outpatients.



CHAPTER 2
LITERATURE REVIEW

2.1 Chronic kidney disease

2.1.1 Prevalence of chronic kidney disease

Thailand have rising incidence and prevalence of end stage kidney disease
with over 100 case per million and 600 case per million respectively, every year (16).
The research in 2010 showed the prevalence of CKD in Thais adult was 3.3%, 5.6%,
7.5%, and 1.1% for stage 1, 2, 3, and 4. (6). About the region distribution, Bangkok
had highest prevalence, northeast and north had higher prevalence than south and

central of Thailand.

2.1.2 Definition of chronic kidney disease

Chronic kidney disease is defined as a term of reduction or disorders in kidney
structure and functions. The definition of CKD is kidney damage in structural or
functional for equal or more than 3 months or for equal or GFR are equal or less
than 60 milliliters per minute per 1.73 m’ for equal or more than 3 months (4). The
conditions which may affect the kidney function are glomerulonephritis,
malformations of fetus kidney, lupus, and other diseases affecting the immune
system. Also urinary tract obstructions including kidney stones, tumors, or an
enlarged prostate gland in men, repeated urinary infections, or inherited diseases
such as polycystic kidney disease causing large cysts to form in the kidneys and
damaging the surrounding tissue are the causes of CKD in the long run (17).

Kidney function is defined by glomerular filtration rate (GFR). A normal level
of GFR depends upon many factors such as age, sex, and body size (18). Normal GFR
in young adults is around 120 to 130 mL/min per 1.73 m’ and declines with age (18-
20). In 2002, The National Kidney Foundation Kidney Disease Outcomes Quality
Initiative (K/DOQI) classified CKD into 5 stages based on the presence of kidney
damage (albuminuria) or the decreased kidney function expressed by GFR. On the
basis of the kidney function, the GFR values of patients with CKD stage 1, stage 2,
stage 3, stage 4, and stage 5 are equal or more than 90, 60 - 89, 30 - 59, 15 - 29, and
less than 15 milliliters per minute per 1.73 m’ respectively (4). The Nephrology
Society of Thailand launched the Thai Clinical Practice Guideline for Pre-dialysis CKD
2009 which defined the stages of CKD in Thais similar to those of K/DOQI (21),



The definition of CKD defined by the KDIGO 2012 Clinical Practice Guideline
for the Evaluation and Management of Chronic Kidney Disease remains largely
unchanged from the 2002 K/DOQI Clinical Practice Guidelines for Chronic Kidney
Disease: evaluation, classification and stratification. The current KDIGO guideline
added the phrase “with implications for health” to clarify the definition and
considered time dimension of > 3 months instead of > 3 months for cutting-point of
CKD (Table 2.1). However, the KDIGO 2012 guideline recommended combining
causes, the level of organ function expressed as eGFR, and the degree of albuminuria
for the classification of CKD. The persistent albuminuria levels (categories Al to A3)
were combined with eGFRs to predict the risk of CKD progression defined as low risk,
moderate increased risk, high risk, and very high risk, and guide the frequency of

monitoring per year.

Table 2. 1 Criteria for chronic kidney disease (3)

Criteria Abnormalities of kidney structure or function

Markers of kidney - Albuminuria [albumin excretion rate (AER) > 30 mg/24

damage hours; albumin-to-creatinine ratio (ACR) > 30 mg/g (> 3

(one or more) mg/mmol)]

- Urine sediment abnormalities

- Electrolyte and other abnormalities due to tubular

disorders
- Abnormalities detected by histology
- Structural abnormalities detected by imaging

- History of kidney transplantation

Decreased GFR - GFR < 60 mL/min/1.73 m” (GFR categories G3a-G5)

* Either of the following present for > 3 months)

2.1.3 Classification of chronic kidney disease by estimated glomerular filtration
rates

Based on the KDIGO 2012 CKD sguideline, the eGFR were categorized into six
levels (G1 to G5) in parallel to the stages of CKD (stage 1 to 5) classified by K/DOQI as
shown in Table 2.2. The G3 category equivalent to stage 3 was divided into two
subgroups including G3a (GFR of 45 - 59 mL/min/1.73 m’) and G3b (GFR of 30 - 44
mL/min/1.73 mz) as a result of the risks of mortality and other outcomes varying

greatly between these groups (4, 22). A normal level of GFR depends upon many



factors, such as age, sex, and body size.

around 120 to 130 mL/min/1.73 m’ and declines with age (3)

A normal GFR level in young adults is

Table 2. 2 Comparisons of CKD stages and glomerular filtration rate categories (3)

CKD Terms GFR GFR Terms
stages category (mL/min/1.73 m’)
Stage 1 Kidney damage G1 > 90 Normal or high
with normal or
TGFR
Stage 2 Kidney damage G2 60 - 89 Mildly decreased*
with mild YGFR
Stage 3 Moderate wLGFR G3a 45 - 59 Mildly to
moderately
decreased
G3b 30 - 44 Moderately to
severely
decreased
Stage 4 Severe »LGFR G4 15-29 Severely
decreased
Stage 5 Kidney failure G5 <15 Kidney failure

* Relative to young adult level
In the absence of evidence of kidney damage, neither GFR category G1 nor G2 fulfill the criteria for CKD.

2.1.4 Estimation of glomerular filtration rates

There are several equations to calculate eGFR.

2.1.4.1 Chronic Kidney Disease Epidemiology Collaboration creatinine

equation

In 2013, the 2009 Chronic

Kidney Disease Epidemiology Collaboration (CKD-EPI) creatinine equation was

recommended by KDIGO for reporting eGFR in adults.

However KDIGO mentioned

that an alternative creatinine-based GFR estimating equation was acceptable if that

equation had been shown to improve accuracy of GFR estimates compared to the
2009 CKD-EPI creatinine equation.
The 2009 CKD-EPI creatinine equation as follow(3, 23)

GFR = 141 X min(So/K 1™ X max(S./K 1) X 0.993™

X 1.018 (if female) X 1.15 (if black)




Whereas:
® S. is serum creatinine in meg/dL
® Kis 0.9 for males and 0.7 for females
® (is-0.411 for males and -0.329 for females
® min indicates the minimum of S¢/K or 1

® max indicates the maximum of S¢/K or 1
Table 2. 3 Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI) equations for

the eGFR calculation (23)
Gender  Serum creatinine level Equations
Male <07 eGFR = 144 x (5Cr/0.7) " x (0.993)"*
> 0.7 eGFR = 144 x (5Cr/0.7) " x (0.993)"*
Female <07 eGFR = 141 x (5Cr/0.9) """ x (0.993)"*°
> 0.7 eGFR = 141 x (5Cr/0.9) " x (0.993)"*

Recently, the Nephrology Society of Thailand published a revised version of
the CKD guideline called the Clinical Practice Recommendation for the Evaluation
and Management of Chronic Kidney Disease in Adults 2015. This updated version of
NST:2015 recommends the 2009 CKD-EPI creatinine equation for estimating eGFR in
Thais. The NST:2015 also allows using the Thai estimated GFR equation as a
reciprocal equation to the 2009 CKD-EPI creatinine equation (23)

2.1.4.2 Thai eGFR formula

In 2011, Praditpornsilpa et al introduced the Thai estimated glomerular
filtration rate for calculating eGFR for Thais. The sensitivity and specificity of the Thai
eGFR equation were 64.9% & 75.5%, 85.1% & 71.2%, 97.9% & 89.1%, and 82.8% &
96.5% for stage 1, stage 2, stage 3, and stage 4&5, respectively. The Thai eGFR for
Thais was recognized by the Nephrology Society of Thailand in 2015 as a reciprocal
equation to the CKD-EPI creatinine equation as mention in 2.1.4.1. The Thai eGFR

formula was expressed as below (24, 25)

€GFR . (ML/MIN/L73 M) = 3755 x SCrens 0 x Age' "7 x 0.712 (if female)

Whereas: Crg,, is serum creatinine in mg/dL r2 = 0.869
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2.1.5 Co-diseases and complications of chronic kidney disease

2.1.5.1 Hypertension and diabetes

Hypertension and diabetes are two common co-diseases of CKD. Diabetes is
associated with adverse outcomes in all stages of CKD. Moreover, lower fasting
plasma glucose and/or glycated hemoglobin levels are associated with lower risk of
all cause and cardiovascular death in individuals with moderate to severe renal
impairment (26). Hypertension is a traditional cardiovascular risk factor which
contributes to the cardiovascular disease associated with CKD. Patients with
hypertension increased risk of new or periodic cardiovascular events in stage 2-3 CKD
(27). The KDIGO guidelines recommend target blood pressure equal or less than
140/90 mmHg for all patients with kidney disease and less than 125/75 mmHg for
patients with proteinuria greater than 30 mg/24hr (28).

2.1.5.2 Cardiovascular disease

In patients with end stage renal disease, the increased cardiovascular risk has
been well recognized in clinical practices and studies. It was estimated that mortality
rates caused by cardiovascular diseases among dialysis patients were tend to one
hundred folds higher than age - and sex - matched individuals in the general
population (29).

Anemia and hypertension are two CKD associated complications, offered to
play a role in the development of left ventricular hypertrophy (LVH) which rises in
relation to progressively lower levels of eGFR (30). Smoking is also associated with
increased mortality and incidence of heart failure among stage 5 CKD patients (31).
Inflammation is a non-traditional risk factor believed to play a role in mediating
cardiovascular risk in CKD (25) Markers of inflammation are often raised in CKD
patients and are predictive of cardiovascular risk in this population(32). Some studies
have found that high serum C-reative protein (CRP) was an independent predictor of
all cause and cardiovascular mortality after adjusted for confounding variables (33,
34). Proteinuria, a reliable marker of renal impairment, is associated with an
increased risk for cardiovascular disease and early cardiovascular mortality in patients

with and without diabetes and hypertension (35).

2.1.5.3 Dyslipidemia

Dyslipidemia is prevalent in CKD patients and is a major risk factor for
cardiovascular morbidity and mortality(33). Overall, the incidence of hyperlipidemia

rises as renal function declines, with the degree of hypertriglyceridemia and elevation
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of LDL cholesterol being proportional to the severity of renal(33). Several factors
contribute to the development dyslipidemia associated with chronic renal
impairment. Patients with CKD have a reduction in the activity of lipoprotein lipase
and hepatic triglyceride lipase. This interferes with uptake of rich-triglyceride
lipoproteins, apolipoprotein B by the liver and in peripheral tissue, yielding increased
circulation of these atherogenic lipoproteins(36).

Hypercholesterolemia in nephrotic syndrome is thought to be due to
increased production and decreased catabolism of lipoproteins. The degree of
lipoprotein abnormality is roughly proportional to the amount of proteinuria and
inversely proportional to serum albumin levels. However, infusions of albumin or
dextran both normalize lipoprotein concentrations, suggesting that oncotic pressure
changes rather than hypoalbuminemia signals increased lipoprotein synthesis by the
liver. Additional data supporting this hypothesis is derived from in-vitro experiments
demonstrating direct stimulation of increased hepatic apolipoprotein-B gene
transcription in cells exposed to reduced oncotic pressure (37). Previous studies also
suggested that hyperparathyroidism and the accumulation of calcium in pancreatic
istet cells likely contribute to dyslipidemia of CKD as well (38). A relationship
between total cholesterol levels and coronary heart disease (CHD) mortality as the
primary outcome also has not been clearly established. In fact, several
observational studies of stage 5 kidney disease patients suggested that lower total
cholesterol levels were associated with higher mortality rate. For example, in a
recent 10-year prospective study the importance of total cholesterol levels on
mortality was evaluated in 1,167 of stage 5 kidney disease patients (49).
Hypercholesterolemia (total cholesterol levels > 200 mg/dL) was associated with the
increased mortality rate. Further studies are needed to evaluate whether low
cholesterol identifies a subgroup of more severely ill patients or whether

inflammation and/or malnutrition are confounding variables.

2.1.5.4 Mineral and bone disorders

Phosphate excretion and 1-O-hydroxylation of vitamin D primary occur in
kidney. Chronic kidney disease patients develop hyperphosphatemia because of
inadequate 1, 25 dihydroxy - vitamin D levels and a reduction in renal phosphate
excretion. Insufficient 1, 25 dihydroxy - vitamin D reduces calcium absorption. Low
levels of serum calcium ion lead to increase in secretion of parathyroid hormone and
thus increase in serum calcium levels by enhancing bone reabsorption and

promoting 1-A-hydroxylation of 25-hydroxy vitamin D synthesized by the liver(33).
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Changes in bone architecture can be caused by either a high bone turnover
state or a low bone turnover state. There are four types of renal osteodystrophy
diagnosed in CKD patients. Firstly, osteitis fibrosa cystica is associated with high bone
turnover and secondary hyperparathyroidism. Secondly, osteomalacia is a state of
low bone turnover and inadequate mineralization related to diminished vitamin D
synthesis. Thirdly, adynamic bone disorder is characterized by a low bone turnover
from excessive suppression of the parathyroid glands. Lastly, a mixed osteodystrophy
is presented with elements of both high and low bone turnover (39) The
predominant types of renal osteodystrophy and CKD-mineral and bone disorders
change between pre-dialysis and ESRD patients. In pre-dialysis patients, a high bone
turnover is the most prevalence of bone diseases. In contrast, a low bone turnover
predominates in dialysis patients (39). The causes of this prevalent bone phenotype
result from over suppression of parathyroid hormone and high calcium dialysate
concentrations (40).

Acidosis, the suppressive effect of phosphate maintenance on renal synthesis
of 1, 25 dihydroxyvitamin D synthesis, and absence of the physiologic inhibitory
effect of vitamin D on parathyroid hormone secretion are also minor factors that
contribute to the low turnover bone disease in CKD patients (41).

Chronic kidney disease - associated mineral bone disorders significantly
increase mortality in CKD patients. In fact, hyperphosphatemia is one of the most
important risk factors associated with cardiovascular disease in CKD patients (42).
Patients on hemodialysis who have a plasma phosphorus level above the K/DOQI
guideline target levels have a 40 percentages of higher mortality rate when

compared to those having target levels (43).

2.1.5.5 Anemia

A normochromic, normocytic anemia usually attends progressive CKD, and
the overall prevalence of CKD - associated anemia is approximately 50 percentages
(25). Although anemia may be diagnosed in patients at any stage of CKD, there is a
strong correlation between the prevalence of anemia and the severity of CKD. One
quarter of stage 1 CKD patients, a half of CKD stages 2, 3, and 4, and three quarters
of CKD patients starting dialysis suffered from anemia (25). Hence, primary care to
diagnose and control anemia in CKD patients provides play an important role.

Anemia in CKD rises morbidity and mortality from cardiovascular
complications, such as angina, left ventricular hypertrophy and worsening heart
failure (4d). These complications may make renal function worsen and lead to a

vicious cycle termed the “cardio - renal anemia syndrome” (33). Left ventricular
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hypertrophy is associated with decreased survival of patients on dialysis. In addition,
anemia is an independent predictor of death in stable coronary artery disease
patients with CKD (45).

There are many mechanisms causing anemia in CKD, such as iron, folate, or
vitamin B12 deficiency, gastrointestinal bleeding, severe hyperpara-thyroidism,
systemic inflammation, and shortened red blood cell survival. However,
erythropoietin synthesis is the most important specific risk factor causing CKD -
associated anemia. Erythropoietin is a glycoprotein secreted by the kidney interstitial
fibroblasts. It is essential for the growth and differentiation of red blood cells in the
bone marrow (46). In CKD, tubular atrophy generates tubulointerstitial fibrosis, which

cooperation renal erythropoietin synthetic capacity and results in anemia (33).

2.1.6 Management of co-diseases and complications of chronic kidney disease

2.1.6.1 Blood pressure control in CKD
The KDIGO 2012 CKD guideline suggests that in both diabetic and non-diabetic

adults with CKD with urine albumin excretion of > 30 mg/24 hours should maintain a
BP that is consistently < 130/80 mmHg. If urine albumin excretion below 30 mg/24
hours, a consistently < 140/90 mmHg of BP is recommended. Antihypertensive
agents, such as angiotensin converting enzyme-inhibitors (ACE-Is) or angiotensin
receptor blockers (ARBs) as well as a low-dose diuretic are recommended. The ARB
or ACE-l is suggested to be used in diabetic adults with CKD and urine albumin
excretion 30-300 mg/24 hours or in both non-diabetic and diabetic adults with CKD
and urine albumin excretion > 300 mg/24 hours. However, it is not recommended
combining an ACE-I with ARBs to prevent progression of CKD as a result of insufficient

evidence (3, 8)

2.1.6.2 Glycemic control in CKD

Besides controlling blood sugar, the KDOGI also recommends a target
hemoglobin A;. (HbA;) of ~ 7.0% or 53 mmol/mol in diabetic kidney disease. This
HbA;. level helps to prevent or delay progression of the microvascular complications
of in type 2 diabetic patients. In CKD patients at risk of hypoglycemia, an HbA;,
target of below 7.0% is not recommended. In contrast, an HbA,. target above 7.0%
in individuals with comorbidities or limited life expectancy and risk of hypoglycemia

need to be considered (3)

2.1.6.3 Management of hyperlipidemia in CKD

All CKD patients are considered at increased risk for cardiovascular disease. A
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complete fasting lipid profile with assessment of total cholesterol, LDL-cholesterol,
HDL-cholesterol, and triglyceride levels should be included in the evaluation of all
adult patients with CKD and hyperlipidemia. Individuals with elevated cholesterol or
other forms of hyperlipidemia should undergo evaluation for secondary
dyslipidemias before initiation of lipid lowering therapy (47). The KDIGO 2012
guideline recommends treatment with a statin in pre-dialysis CKD adults aged > 50
years with eGFR > 60 mlL/min/1.73 m’ (GFR categories G1-G2) and statin or
statin/ezetimibe combination in those with eGFR < 60 mL/min/1.73 m’ (GFR
categories G3a-G5) (3). Maintenance of LDL < 100 mg/dL was used to be
recommended in the CKD stage 5 by K/DOQI Clinical Practice Guidelines for Managing
Dyslipidemias in Chronic Kidney Disease. Recently, the KDIGO 2012 guideline
suggested to treat according to a ‘‘fire-and-forget’” strategy in steady of a “treat-to-
target” strategy. It is emphasized that LDL-C no need to measure unless the results
would alter management.

The CKD patients may achieve LDL or triglyceride goals via implementation of
therapeutic lifestyle changes.  Dietary modification with dietitian consultation
combined with regular physical activity, alcohol reduction, and smoking cessation is
recommended for CKD (3)

2.1.6.4 Management of anemia in CKD

The hemoglobin concentration is suggested to use for evaluation of anemia in
CKD people. Frequency of Hb measurement depends upon the progression of CKD.
It is recommended to determine the Hb concentration at least twice per year in
people with eGFR < 30 mL/min/1.73 m’ (GFR categories G4-G5) and at least annually
in people with eGFR 30 - 59 mL/min/1.73m” (GFR categories G3a-G3b). Identification
of anemia in adults with CKD when the Hb concentration is below 13.0 ¢/dL or 130
¢/L in males and below 12.0 g¢/dL or 120 ¢/L in females(3) Maintenance of
hemoglobin ~10-12 g/dL (42).

2.1.6.5 Management of mineral and bone disorders

The levels of serum calcium, phosphate, PTH, and alkaline phosphatase
activity should be investigated at least once in patients with GFR categories G3b - G5
(eGFR < 45 mL/min/1.73 m’). Serum phosphate concentrations should maintain in
the normal range. If the levels of intact PTH above the upper normal limit of the
assay, hyperphosphatemia, hypocalcemia, and vitamin D deficiency are
recommended to investigated. However, bone mineral density measurement is

suggested that is unhelpful and the information may be misleading. Therefore, it is
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not recommended to perform routinely in CKD patients with GFR categories G3b-
G5(3)

2.2 Inflammation, chronic kidney disease, and nutrition status

2.2.1 Inflammation and CKD

Inflammation plays a major role in the pathophysiology of atherosclerosis
which is one of CKD complications. Acute and chronic pro-inflammatory states that
show in CKD and ESKD are related to morbidity and mortality (8). In 2006, Stenvinkel
found an inverse relationship between GFR and inflammatory biomarkers such as
CRP and TNF-O.

Chronic inflammation is a common phenomenon in European and North
American CKD patients (48-50) but the prevalence of inflammation seems to be
lower in Asian CKD patients (51, 52). This suggests that genetic factors or cultural
habits such as food intake may affect inflammatory responses in dialysis patients.
Recent studies suggest that a reduction of kidney function itself may be associated
with an inflammatory response, both in mild and moderate to severe CKD (53-55)

Traditional mediators of chronic inflammation in adult CKD and ESKD patients
include hypoalbuminemia, malnutrition, atherosclerosis, and lipopoly-saccharides
(56). Oxidation also promotes inflammation in CKD and ESKD as recent evidence
shows that advanced glycation end products (AGEs) and advanced oxidation protein
products (57). The study in Canada found that a higher HbA;. level of more than 9%
associated with the excess risk of kidney failure (58). Also the study in West Virginia,

population-based cohort of up to 4,926 patients with cross-sectional analyses, found
that CRP, TNF- QL receptor, IL-6 positively associated with the prevalence of CKD.
After 15 years of follow-up, only TNF- QL receptor, IL-6, and white blood cell (WBC)

count were positively associated with incidence of CKD (59).

2.2.2 Inflammation, chronic kidney disease, and nutrition status

Protein-energy malnutrition also related to inflammation. The study in nine
hundred hemodialysis (HD) patients for five year reported that patients with a fair or
poor appetite were found to have lower albumin and hemoglobin levels and higher
CRP and cytokines in their blood. In addition, they had lower quality of life, and
more hospitalizations and higher death rate than patients with a good or very good
appetite (60).
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2.2.3 inflammation biomarkers

2.2.3.1 Interleukin-6

Interleukin-6  (IL-6) is aninterleukinthat acts as both a pro-
inflammatory cytokine and an anti-inflamsmatory myokine. In humans, it is encoded
by the IL6 gene. Interleukin 6 is secreted by T cells and macrophages to stimulate
immune response, e.g. during infection. In addition, osteoblasts secrete IL-6 to
stimulate osteoclast formation. Smooth muscle cellsin the tunica media of many
blood vessels also produce IL-6 as a pro-inflammatory cytokine. The tole of IL-6 as
an anti-inflammatory cytokine is mediated through its inhibitory effects on TNF-Ol and
IL-1, and activation of IL-1Ra and IL-10.

Interleukin-6 plays a pivotal role in inflammation, being the most powerful
inducer of the hepatic acute-phase response. The IL-6 system promotes
inflammatory events through the activation and proliferation of lymphocytes,
differentiation of B cells, leukocyte recruitment and the induction of the acute-phase
protein response in the liver [2]. Chronic inflammation is increasingly recognized as
an important issue due to its role in various pathological states, such as
cardiovascular disease, obesity, diabetes, cancer and malnutrition [2]. Significant
epidemiological information has recently linked plasma IL=6 to cardiovascular
morbidity and mortality in non-renal patient groups [3]. Also, in ESRD patients an

elevated IL-6 level is a strong predictor of poor outcome [4]

2.2.3.2 Tumor necrosis factor-O

Tumor necrosis factor- O (TNF-QU) is one of the cytokines that make up the
acute phase reaction. This cytokine involved in systemic inflammation. It is produced
chiefly by activated macrophages, although it can be produced by many other cell
types such as CD4 lymphocytes, NK cells,neutrophils, mast cells, eosinophils, and
neurons. Tumor necrosis factor TNF-0L is a potent proinflammatory cytokine and an
important mediator of inflammatory tissue damage. In addition, it has important
immune-regulatory functions. Many experimental studies and clinical observations
support a role for TNF-QU in the pathogenesis of acute and chronic renal diseases.
However, given its dual functions in inflammation and immune regulation, TNF-OL
may mediate both proinflammatory as well as immunosuppressive effects,
particularly in chronic kidney disease and systemic autoimmunity. Interleukin-6 and
TNF-OL can be determined by the enzyme-linked immunosorbent assay (ELISA)
method.
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2.3 Nutrition counseling program in chronic kidney disease

2.3.1 Nutrition guideline for chronic kidney disease

A clinical nutrition practice guideline for predialysis CKD and hemodialysis was
provided by K/DOQI since 2000. These guidelines provided recommendation related
to the panels of nutritional measures, dietary energy intake (DEI), dietary protein
intake (DPI), and Intensive nutritional counseling for nondialyzed patients (Table 2.4).
However KDIGO 2012 and NST 2015 do not establish the guideline emphasize only
nutrition issues, only some parts of these guideline provided recommmendation for
prevention and management of progression and complications of predialysis CKD
related to nutrition, dietary modification, and lifestyle change (Appendix 4 and 5).
Although there was one main recommendation (Recommendation 10) related to
nutrition therapy in CKD presented in NST 2015, more recommendations in nutrient
intake need to be provided The details in Recommendation 10 included relations of
body weight, edema, blood pressure, and sodium intake, DEI, DPI, controlling energy,
protein, potassium and sodium intake, monitoring of serum albumin and urine
sodium, and suggestion for seeking nutritional counseling and behavior modification.
In Thailand, the CKD clinical nutrition practice guideline for predialysis CKD has not
been established for dietitians to use a reference to develop the nutrition care
process for CKD patients.

Recently, the Standards of Practice and Standards of Professional
Performance for registered dietitian in generalist, specialty, and advanced practice in
Nephrology Care were published by the Joint Standards Task Force of the Academy
of Nutrition and Dietetics (AND) Renal Nutrition Dietetic Practice Group and the
National Kidney Foundation Council on Renal Nutrition in 2009 via the evidence-
based library of the AND The update AND chronic kidney disease evidence-base
nutrition practice guideline for CKD stages 3 to 5 recommend as shown in Table 2.5
and Table 2.6

2.3.2 Dietary control

Diet control is an important part of kidney disease treatment plan. Dietary
recommendation may change overtime depending on kidney function. Many
nutrients are concerned in CKD patients such as sodium, potassium, phosphorus,
calcium, fluids, some vitamins, and minerals. In general, fluids are not restricted in
the early stage of CKD. If kidney function decreases and edema, fluids are restricted
(61).
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The K/DOQI recommend low-protein diet providing 0.60 ¢ protein/kg BW/day
for non-dialysis ESRD patients. If unable to maintain adequate energy intake, protein
intake providing up to 0.75 g protein/kg BW/day is recommened. Clinical trials
suggested that the preponderance of CKD patients ingesting a controlled low-protein
diet providing 0.60 g protein/kg/day would maintain nutritional status.(62, 63)
particularly if they receive higher energy intakes such as 35 kcal/kg BW/day (64).
Some studies found that protein intake greater than 0.8 g protein/kg BW/day may
reduce greater GFR rate comparison to a low-protein diet (65). Recently, KDIGO 2012
and NST 2015 recommended 0.80 ¢ protein/kg BW/day for pre-dialysis patients.
Some studies found that protein intake greater than 0.8 g protein/kg BW/day may
reduce greater GFR rate comparison to a low-protein diet Based on the Academy of
Nutrition and Dietetics, approximately 0.6 - 0.8 ¢ of protein/kg BW/day is

recommended for stage 3-5 CKD patients.
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Table 2. 4 Recommendations for adults with predialyisis CKD (NKF-K/DOQI 2000)

Guideline 23 Panels of nutritional measures for nondialyzed patients
For individuals with CRF (GFR <20 mL/min) protein energy nutritional status
should be evaluated by serial measurements of a panel of markers including at least
one value from each of the following clusters:
(1) serum albumin;
(2) edema-free actual body weight, percent standard (NHANES II) body weight, or
subjective global assessment (SGA); and
(3) normalized protein nitrogen appearance (nPNA) or dietary interviews and
diaries. (Evidence and Opinion)
- It is recommended that serum albumin and actual or percent standard body
weight and/or SGA be measured every 1 to 3 months.
- Dietary interviews and diaries and/or nPNA should be performed every 3 to 4
months.
- For patients with more advanced CRF (ie, GFR < 15 mL/min), concomitant illness,
inadequate nutrient intake, deteriorating nutritional status, or frank malnutrition,

more frequent monitoring may be necessary.

Guideline 24 Dietary protein intake for nondialyzed patients

- For individuals with chronic renal failure (GFR < 25 mL/min) who are not
undergoing maintenance dialysis, the institution of a planned low-protein diet
providing 0.60 ¢ protein/kg/d should be considered.

- For individuals who will not accept such a diet or who are unable to maintain
adequate DEIl with such a diet, an intake of up to 0.75 ¢ protein/kg/d may be
prescribed. (Evidence and Opinion)

- When properly implemented and monitored, low-protein, high-energy diets
maintain nutritional status while limiting the generation of potentially toxic
nitrogenous metabolites, the development of uremic symptoms, and the
occurrence of other metabolic complications.

- Evidence suggests that low protein diets may retard the progression of renal
failure or delay the need for dialysis therapy.

- At least 50% of the dietary protein should be of high biologic value.

- When patients with CRF consume uncontrolled diets, a decline in protein intake

and in indices of nutritional status is often observed.
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Guideline 25 Dietary energy intake (DEI) for nondialyzed patients

The recommended DEI for individuals with chronic renal failure (CRF; GFR < 25
mL/min) who are not undergoing maintenance dialysis is 35 kcal/kg/d for those who
are younger than 60 years old and 30 to 35 kcal/kg/d for individuals who are 60 years
of age or older. (Evidence and Opinion)

- Energy expenditure of nondialyzed individuals with CRF is similar to that of
healthy individuals.

- Metabolic balance studies of such individuals indicate that a diet providing about
35 kcal/kg/d engenders neutral nitrogen balance and maintains serum albumin
and anthropometric indices.

- Because individuals more than 60 years of age tend to be more sedentary, a

lower total energy intake of 30 to 35 kcal/kg/d is acceptable.

Guideline 26 Intensive Nutritional Counseling for Chronic Renal Failure (CRF)
The nutritional status of individuals with CRF should be monitored at regular
intervals. (Evidence)

- A spontaneous reduction in dietary protein intake (DPI) and a progressive decline
in indices of nutritional status occur in many nondialyzed patients with CRF.

- The presence of protein-energy malnutrition at the initiation of maintenance
dialysis is predictive of future mortality risk.

- Interventions that maintain or improve nutritional status during progressive renal
failure are likely to be associated with improved long-term survival after
commencement of maintenance dialysis.

- Because evidence of protein-energy malnutrition may develop before individuals
require renal replacement therapy, regular monitoring (eg, at 1 to 3 month
intervals) of the patient’s nutritional status should be a routine component of
the care for the patient with CRF.

- Nutritional status should be assessed more frequently if there is inadequate
nutrient intake, frank protein-energy malnutrition, or the presence of an illness

that may worsen nutritional status.

Guideline 27 Indications for Renal Replacement Therapy

In patients with chronic renal failure (eg, GFR < 15 to 20 mlL/min) who are not
undergoing maintenance dialysis, if protein-energy malnutrition develops or persists
despite vigorous attempts to optimize protein and energy intake and there is no
apparent cause for malnutrition other than low nutrient intake, initiation of

maintenance dialysis or a renal transplant is recommended. (Opinion)
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Table 2. 5 Recommendations on macronutrients for adults with predialyisis CKD

Nutrients

Recommendation for CKD stages 3 to 5 (GFR categories 3 to 5)

Energy

25 to 35 kcal/kg of BW/day to achieve or maintain goal body weight

Protein

Protein Intake (eGFR < 50 mL per minute per /1.73m"ab
- 06 to 0.8 g/ke of BW/day with at least 50% HBV to

potentially slow disease progression (particularly in patients

with diabetes) and achieve or maintain adequate serum
albumin
Very-Low-Protein Intake (eGFR < 20mL per minute per 1.73m2)a
- 0.3 to 0.5 g/kg of BW/day with addition of keto acid analogs
to meet protein requirements may be recommended in
adults with predialysis CKD without diabetes with an eGFR
below 20 mU/minute/ 1.73m”

- In international settings where keto acid analogs are

available, a very-low protein-controlled diet may be
considered.

- International studies report that additional keto acid analogs
and vitamin or mineral supplementation are needed to
maintain adequate nutrition status for patients with CKD
who consume a very-low-protein controlled diet.

Protein Intake for Diabetic Nephropathya
- 0.8 to 0.9 g/kg of BW/day; a level of 0.7 ¢ protein/kg of

BW/day may result in hypoalbuminemia. Protein-restricted

diets were reported to improve microalbuminuria.

Protein Intake for Kidney transplanta

- 0.8 to 1.0 g/kg of BW/day; adequate, but not excessive,
protein intake supports allograft survival and minimizes

impact on comorbid conditions.

Fat

General population recommendation of < 30% of total calories

from fat; emphasis on healthy fat sources

Sat

urated fat

Same as for general population; < 7% of total fat

Fiber

Same as general population; 25 - 35 g/day

Flu

id

No restriction
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Table 2. 6 Recommendations on vitamins and minerals for adults with predialyisis

CKD

Nutrients Recommendation for CKD stages 3 to 5 (GFR categories 3 to 5)

Sodium General population recommendation of 2,400 mg/day

Potassium < 2,400 mg/daya ; typically not restricted until hyperkalemia is
present, then individualizedb

Calcium No restrictionb . A total elemental calcium intake including dietary
calcium, calcium supplementation and calcium-based phosphate
binders not exceeding 2,000 mg/daya

Phosphorus | 800 to 1,000 meg/day or 10 to 12 mg phosphorus/gram of proteina
Typically not restricted until hyperphosphatemia is present, then
individualized to maintain normal serum levels by diet and/or
phosphate bindersb

Vitamin B12, | Recommend vitamin B12 and folic acid supplementation for

folic acid anemia if
MCV is over 100 ng per mL and
serum levels of these nutrients are below normal values
CKD patients have a predisposition for anemia and all potential
causes should be investigated a

Vitamin C If the use of vitamin C supplementation is proposed as a method
to improve iron absorption for adults with CKD who are anemic
Recommend the DRI for vitamin C
There is insufficient evidence to recommend the use of vitamin C
supplementation above the DRI in the management of anemia in
patients with CKD, due to risk of hyperoxalosisa

Multivitamin | In adults with chronic kidney disease, including post- kidney

supplement | transplant), with no known nutrient deficiency (biochemical or

physical) and who may be at higher nutritional risk due to poor
dietary intake and decreasing kidney function and determine your
stage of kidney disease.

- Recommend or prescribe a multivitamin preparation.

- Sufficient vitamin supplementation should be recommended to
indices of nutritional status.

maintain adequate

(Consensus/Conditional) a
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Sodium is related to high blood pressure and kidney disease. Therefore,
sodium consumption needs to limit. Sodium is a minimal found naturally in food. It
is found in large amounts in table salt and processed foods that have added table
salt such as seasoning, canned food, processed meat, salted snack, dehydrate food,
and take-out food. Potassium is an important mineral in the blood circulation
helping muscles and heart work properly. Restriction of high potassium food intake
depends upon the stages of CKD and individual serum potassium level (61).

The kidneys of CKD patients may not be able to remove enough phosphorus
from blood circulation. A high blood phosphorus level may cause itchy skin and the
loss of calcium from bones and lead to osteoporosis and secondary
hyperparathyroidism. Phosphorus is found in large amount in dairy products, dried
beans and peas, nuts and peanut butter, hot chocolate, beer, dark cola drink, hot
dog and other processed meat products. Therefore pre-dialysis CKD patient needs to

avoid or reduce portion size of high phosphorus containing food products (61).

2.3.3 Conventional nutrition counseling

Nutrition counseling is a part of clinical care process. In K/DOQI Clinical
Practice Guidelines (2002), nutrition counseling should provide to patients with
decreased dietary intake or malnutrition. In 2006, Inaguma et al. study effect of an
educational program. They found that patients who received an educational
program which included nutritional education could reduce incidence of
complication before dialysis initiation (13). On the other hand, conventional nutrition
counseling practices may not effective.  As NakornNayok and Srinakarinwirot
University Hospital found that 91% of CKD patients lacked of knowledge and skill
related to food and nutrition (66).

2.3.4 Intensive nutrition counseling

Some studies indicated that intensive nutrition counseling help maintain
calorie intake and preserve markers of good nutrition as GFR declines (36, 63, 67-70).
Intensive nutrition counseling may use different technique such as intensive
education program (13, 22), telephone consultation (15, 71, 72), or transtheoretical
model of behavior change (73). Most of Intensive nutrition counseling are effective

to improve nutrition status and increase physical activity.

2.3.5 Nutrition care process

The Nutrition Care Process (NCP) is a systematic approach providing patients
with the high quality nutrition care. The NCP consists of four distinct interrelated
steps as follows (74)



five stages.

Step 1

Step 2

Step 3
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Nutrition assessment: It includes anthropometric measurements,
nutrition-focused physical exam, documents information (such as
food or nutrition-related history) biochemical data, and medical

tests. Data will be collected to identify a nutrition-related problem.

Nutrition diagnosis: It is the new component in the nutrition care
process. A nutrition diagnosis identifies and labels a specific
nutrition problem that a dietetics professional is responsible for
treating independently. A nutrition diagnosis is often temporary,
and with nutrition intervention the nutrition diagnosis perfectly
resolves. This statement is composed of three distinct
components: the problem (P), the etiology (E) and the signs and
symptoms (S). The PES statement is derived from the synthesis of

information from the nutrition assessment data.

Nutrition Intervention: there are four categories of nutrition
intervention which have been identified, including food and/or
nutrient provision, nutrition education, nutrition counseling, and
coordination of care. Dietitians will select the nutrition intervention
that will be directed to the root cause or etiology of the nutrition

problem and pointed at the signs and symptoms of the diagnosis.

Step 4 Nutrition monitoring and evaluation: The final step of the process is

monitoring and evaluation, which the dietitian uses to determine if
the patient has achieved, or is making progress toward the planned

goals.

2.4 Transtheoretical model

Transtheoretical model (TTM) has become one of the most widely accepted

models of health behavior change (75). One of the key constructs of the TTM is the
stages of change. Time spent in each stage can vary and recycling through a
previous stage can occur. Transtheoretical model divides the stages of change into
The first three stages describe the development of intention to take
action, whereas the last two stages describe the process of intention to change as
follows (76).

1) Stage 1 Pre-contemplation: Participants are not thinking about or

intending to change a problem behavior within six months. Participants

may not aware that behavior change is possible or beneficial or aware

but choose not to pursue it.
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2) Stage 2 Contemplation: In this stage, participants actively consider
making a change in behavior, weighing the advantages and disadvantages,
or pros and cons of changing. They plan to change a problem behavior
within the next six months.

3) Stage 3 Preparation: The commitment to change is made within the next
thirty days.

4) Stage 4 Action: In this stage, participants are actively engaged in modifying
behavior within the past six months.

5) Stage 5 Maintenance: Individuals are thought to be in the maintenance
stage when they have successfully attained and maintained behavior
change for at least six months. While the risk for relapse is still present in
this stage, it is less so, and as such individuals need to exert less effort in

engaging in change processes.

2.5 Clinical assessment tools

2.5.1 Subjective Global Assessment

Many of the tools in use are based on the parameters from the Subjective
Global Assessment (SGA) developed and tested in a surgical patient population (77).
The original SGA classified patients into three categories; well nourished, moderately
undernourished, and severely undernourished indicated as A, B, or C, respectively
(78). Validation of SGA and objective measurements performed in 23 continuous
ambulatory peritoneal dialysis (CAPD) patients and 36 hemodialysis (HD) patients.
Anthropometric measurements, biochemical indices, and bioelectrical impedance
were observed (79). The study found that there was a strong relationship of SGA
with the objective measurements in a multiple regression analysis. The original SGA
was modified into a 7-point scale and used in the Canada-USA (CANUSA). The
CANUSA study showed that a one-point increase in score was associated with a 25%
decrease in mortality in CAPD patients (80). The 7-point SGA was recommended by
the National Kidney Foundation Disease Quality Outcomes Initiative (K/DOQI 2000)
and was administered by renal dietitians. Recently, a multicenter study on the
validity and reliability of SGA concluded that the 7-point scale SGA was reliable and

valid for the nutritional assessment of adults on HD (81).

2.5.2 Anthropometry

Anthropometric methods have been used in large-scale studies, such as the

NHANES Il The availability of these data provides the clinician with a reference
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frame when evaluating individual patients. More relevant to CKD, anthropometry
was a significant component of both the Modification of Diet in Renal Disease (MDRD)
and the HD clinical trials (82, 83). Based on these studies, it was suggested that
weight, height, subscapular and triceps skinfolds, arm circumference, and calf

circumference should be parts of the nutrition evaluation in CKD patients.

2.5.3 Biochemical nutritional assessment

Biochemical assessment of nutritional status offers the advantages of being
readily available in most clinical settings, and it requires only minimal patient
cooperation.  Biochemical testing provides important insights into adequacy of
energy and protein intake, the presence of inflammatory or oxidative stress, and
nutritional adequacy over time. The National Kidney Foundation Kidney Disease
Outcome Quality Initiative (NKF-K/DOQI) nutrition practice guidelines recommended
the use of a panel of nutritional parameters because no single index
comprehensively summarizes all aspects of nutritional status (84). The K/DOQI
nutritional guidelines recommend anthropometric, clinical, and dietary assessments
in addition to the biochemical parameters which are serum albumin, serum
prealbumin, serum creatinine and the creatinine Index, serum cholesterol, protein
equivalent of total nitrogen appearance (PNA).

Assessment of protein-energy nutritional status is one of the most common
applications of biochemical assessment. The most commonly used proteins for
nutritional assessment are serum albumin, prealbumin or transthyretin, and
transferrin.  Other biochemical parameters are useful as screening tools such as

serum creatinine, cholesterol, and bicarbonate (85).

2.6 Dietary assessment

Dietary intake assessment is performed in many ways.

2.6.1 Dietary recall

The 24-hr recall is a quick assessment of dietary intake. However, it needs to
remind that patients should be able to remember what was consumed on the day
prior to the interview day. Memory can be supported by the presence of another
family member or someone living with the patients. The interviewer who is leading
the recall may use food models, measuring tools, or representative serving utensils

to determine portion size (85).
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2.6.2 Dietary record

The diet record or diary is a prospective record of food consumed. The
participant records food and beverage intake throughout the day as the food is
consumed, preferably at the end of each meal or snack. The record is maintained
on paper or electronic device, and it is usually submitted to a reviewer after an
agreed number of day’s collection. Multiple-day diet records are used for both
dietary intake assessments and as a self-monitoring tool for dietary intervention
programs (86, 87). To confirm the accuracy of the content, the reviewer should
query the participant on portion sizes, the content of combination foods and review
for more detail on foods that might be more than the standard food item, such as

non-fat, skim, or full fat milk or how the food is prepared.

2.6.3 Food frequency questionnaire

A food frequency questionnaire (FFQ) may be considered an adaptation of
the diet history. It is typically a general list of structured questions aimed at eliciting
food items commonly or uncommonly consumed and settings where foods are
consumed in order to obtain a sense of usual food intake. A FFQ may also be aimed
at elucidating special or specific foods or food groups, depending upon the purpose

of the questionnaire (85).
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CHAPTER 3
METHODOLOGY

3.1 PART | Investigation of the levels of serum inflammation biomarkers in

predialysis CKD outpatients in various stages and healthy subjects

3.1.1 Study design

This study was a cross-sectional study. The purpose was to study and
compare the levels of inflammation biomarkers between predialysis CKD outpatients
in various stages and those of healthy subjects. Inflammation data of the CKD
patient groups were used as the baseline of the study in PART Il (Figure 3.1). This
study was approved from the ethic committee of the Faculty of medicine,
Chulalongkorn University (IRB no. 493/58).

3.1.2 Sample size calculation

Numbers of participants were calculated based on TNF-QL level of the control
group and the intervention group from the previous study (88)(99)

The mean and standard deviation values of CKD patient and non-CKD patient
were 1.82 + 251 pg/mL and 1.27 + 1.81 pg/mL, respectively. The numbers of
participants were calculated by using the following formula that the significance
level (A/2) was 0.05 and the level of confidence was 90% (B =0.10)

1)SdZ + (n, — 1)Sd?
ny + n,; — 2 ]

(X1 — Xp)?

2(Zay, + ZB)Z[(“1 u
N =

N/group ~ 12 volunteers
Whereas; Z g, equals to 1.96
Z g equals to 1.28

Based on the calculation, the numbers of participants must be at least 6
volunteers per group. There were three subgroups of the CKD patients divided by
the stages of CKD including Group 2: CKD stage 1 and 2, Group 3: CKD stage 3, and
Group 4: CKD stage 4. Distributions of CKD patients in each group were equal.
Therefore, total of participants including healthy volunteers (Group 1) and CKD
patients were 24 subjects.


http://en.wikipedia.org/wiki/Standard_deviation
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3.1.3 Subjects

Total thirty-eight outpatients with CKD stage 1 to stage 4 and fifteen healthy

subjects who were aged more than 18 years old were recruited. Participants in all

groups having clinical signs of active infection, autoimmune diseases, malignancy,

pregnancy, lactation, or liver dysfunction were excluded (Table 3.1 and Table 3.2).

Table 3. 1 Inclusion and exclusion criteria for enrolling healthy subjects

Inclusion criteria

1.

Healthy males or females

2. Age more than 18 years old

Exclusion criteria

1.
2.

Diagnosis of diabetes, hypertension, or kidney disease
Clinical signs of active infection, autoimmune diseases, malignancy, or liver
dysfunction

Inflammation  disease [alzheimer's, ankylosing spondylitis, arthritis
(osteoarthritis, ~ rheumatoid  arthritis,  psoriatic  arthritis),  asthma,
atherosclerosis, Crohn's disease, colitis, dermatitis, diverticulitis, fioromyalgia,
hepatitis, irritable bowel syndrome, systemic lupus erythematous, nephritis,

Parkinson's disease, ulcerative colitis]

. Use of anti-bacterial, anti- inflammation or immunosuppressant drug within 3

months prior to recruitment.

5. Pregnancy and lactation

6. Chronic health condition

. Use of Thai or Chinese herbs or dietary supplement
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Table 3. 2 Inclusion and exclusion criteria for enrolling CKD outpatient subjects

Inclusion criteria
1. Stage 1 - 4 CKD male or female patients classified by eGFR mentioned in the

Clinical practice recommendation for the evaluation and management of

chronic kidney disease in adults 2015

2. Age more than 18 years old

Exclusion criteria

1.

Receiving or planning to peritoneal dialysis, hemodialysis, or renal trans-
plantation within 8 months
Clinical signs of active infection, autoimmune diseases, malignancy, or liver
dysfunction

Inflammation  disease [alzheimer's, ankylosing spondylitis, arthritis
(osteoarthritis, rheumatoid arthritis, psoriatic  arthritis),  asthma,
atherosclerosis, Crohn's disease, colitis, dermatitis, diverticulitis, fioromyalgia,
hepatitis, irritable bowel syndrome, systemic lupus erythematous, nephritis,

Parkinson's disease, ulcerative colitis]

4. Pregnancy and lactation

5. Use of anti-bacterial, anti-inflammation, or immunosuppressant drug within 3

months prior to recruitment

. Use of Thai or Chinese herbs or dietary supplements
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3.1.4 Subject recruitment and approach

Healthy subjects were recruited by personal approach. Participants were
interviewed about past and current illness, drug, vitamins, minerals, and dietary
supplements usage in the previous month. After a researcher explained the
information and protocol of the project to the subjects and they decided to enroll in
the study, the research consent forms were signed.

Patients with CKD in various stages were recruited from the OPD renal clinic
and the Metabolic clinic at the Chulalongkorn Memorial hospital. Nephrologists at
Chulalongkorn Memorial hospital diagnosed and classified the stages of CKD using
criteria for classifying the stages of CKD using eGFR mentioned in the Clinical practice
recommendation for the evaluation and management of chronic kidney disease in
adults 2015 (21). This study used the Thai eGFR equation as a reference equation for
diagnosis the stages of CKD.

3.1.5 Data collection

All participants were asked for fasting for 12 hours before collecting blood for
testing complete blood count (CBC), serum fasting blood slucose, HbA,. lipid
profiles, renal function test, liver function test, electrolytes, serum uric acid, TNF-QL,
and IL-6. Measurement of vital signs, blood pressure, and anthropometry including
weight, height, body impendence analyzer (BIA), and skinfold thickness were
performed. Al measurement and analysis were performed by methods as
described in PART L.
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Recruitment

Written consent forms

v

Healthy volunteers

N=6

PART Il

v

CKD outpatients
N =18

v v v

Stage 1 & 2 Stage 3 Stage 4

Routine nutrition counseling

(N=18)

Intensive nutrition counseling

(N =18)

Subjects

Participants in PART | were divided into 2 groups:

A control group: Healthy volunteers; A CKD pre-dialysis outpatient group containing 3

subgroups; subgroup 1: stage 1-2, subgroup 2: stage 3, subgroup 3: stage 4]

The CKD pre-dialysis outpatients in PART Il were divided into 6 groups.

Figure 3. 1 A study design for developing an intensive nutrition counseling for

controlling dietary intake and improving inflammatory status in pre-dialysis CKD out-

patients (PART | and PART II)
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3.2 PART Il Investigation of effectiveness of an intensive nutrition counseling on
changing eating behavior, nutrition status related to CKD and its complications,

eGFR, and inflammation biomarkers in CKD outpatients

An intensive nutrition counseling for controlling dietary intake in CKD

outpatients was developed and implemented for a period of six months.

3.2.1 Study design

This study was a randomized control trial. The CKD patients were randomized
into two groups. The control groups were provided with the routine nutrition
counseling. The intervention groups were provided with intensive nutrition counseling
over a period of 24 weeks. After the recruitment process, each participant was given
a pre-test to answer. The same set of questions was used for collecting data after
dietitians provided basic knowledge related to CKD and its complications, and dietary
management in CKD individually. During 24-week intervention period, participants in
all groups, visiting nephrologists and a dietitian at an OPD clinic or a metabolic clinic,
were asked to take the 12-week post-test and 24-week post-test, respectively.

The intervention groups received a follow-up phone call once a week and
were required to record food intake in dairy book throughout the intervention period.
Blood collection, anthropometry measurement for nutrition status, and food
frequency assessment were performed at baseline, 12 and 24 weeks after
intervention. One-week food record before visit was performed at the baseline in all
groups and at 12 and 24 weeks after intervention in the control group. (Figure 3.1
and Figure 3.2)

3.2.2 Sample size calculation

Numbers of participants were calculated based on protein intake of the
control group and the intervention group from the previous study (89). The mean
and standard deviation values of both groups were 0.62 + 0.08 g/kg BW/day and 0.76

+ 0.07 g/kg BW/day, respectively.
(n; —1)SdZ + (n, — 1)Sd}

N = Z(Za/Z+Zﬁ)Z[ ny + nz—z ]
(x1 — x2)?
N per group ~ 6 volunteers

Whereas; Z g/, equals to 1.96
Z B equals to 1.28


http://en.wikipedia.org/wiki/Standard_deviation
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Numbers of participants were calculated as described in 3.2.2. Based on the
calculation, the numbers of participants must be at least 6 volunteers per group.
This study calculated the sample size adjusting for 20% dropout rate (N1) by using
the following formula (22).

N1 = N/1d

Whereas; N=6, d=0.2.
Therefore total numbers of participants (N1) for this study were 24 volunteers

or 8 volunteers per group

3.2.3 Subjects

Total of thirty-five outpatients with CKD stage 1 to stage 4 were
recruited using inclusion criteria and exclusion criteria as shown in Table 3.2. Sixteen
patients of control groups and nineteen patients of intervention groups were
recruited. Each CKD patient in each stage was assigned into control groups or
intervention groups using the sampling sheet. The CKD outpatients assigned to the
three control groups received a routine nutrition counseling provided by the
Chulalongkorn Memorial hospital as described in 3.2.4.1 (Figure 3.2). The other three
intervention groups received an intensive nutrition counseling by the same dietitian
as described in 3.2.4.2 (Figure 3.3).
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« Test stage of change
« Test knowledge related to CKD before
and after first visit

t

« Test stage of change

A

* Test stage of change
» Test knowledge related to CKD

N

Collect blood for determining inflammation markers and kidney function

Measure anthropometry

Measurement

Anthropometry: weight, height, BMI, tricep skinfold thickness, BIA, waist to hip ratio

Biochemistry: Blood: CBC, BUN, creatinine, albumin, uric acid, HbAlc, fasting blood sugar,

lipid profile, liver function test, electrolytes (Na, K), Ca, and P

Urine: 24-hour urine, eGFR

Inflammation markers: TNF-Q, IL-6

Clinical examination: Blood pressure, vital sign, edema

Dietary assessment: 7-day dietary record* (7 days before every visit) (*only control group)

Knowledge: pre-test, post-test, 12-week post-test, 24-week post-test

Figure 3. 2 A study design for Investigating the adaptation of nutrient intake affect to

the plasma oxidative biomarker levels in Thai predialysis CKD patients during

receiving routine nutrition counseling (PART II; Control group)
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Intervention Group
Clinic visit
Phone call follow-up Phone call follow-up
N \ A
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« Test stage of change
« Test knowledse related to CKD before and
after first visit

t

» Test stage of change

A

» Test stage of change
« Test knowledge related to CKD

N

Collect blood for determine inflammation markers and kidney function

Measure anthropometry

Measurement

Anthropometry: weight, height, BMI, tricep skinfold thickness, BIA, waist to hip ratio

Biochemistry: Blood: CBC, BUN, creatinine, albumin, uric acid, HbA1c, fasting blood sugar,
lipid profile, electrolytes (Na, K), Ca, and P
Urine: 24-hour urine, eGFR

Clinical examination: Blood pressure, vital sign, edema,
Dietary assessment: Food diary, 7-day dietary record

Inflammation markers: TNF-QL, IL-6

Knowledge: pre-test, post-test, 12-week post-test, 24-week post-test

Figure 3. 3 A study design for Investigating the adaptation of nutrient intake affect to

nutrition status, the plasma oxidative biomarker levels, dietary eating behavior and

knowledge in Thai predialysis CKD patients during receiving intensive nutrition

counseling (PART II; Intervention group)
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3.2.4 Intervention

The intervention treatment was individual consultation by registered
dietitians. The delivery of the intervention was guided by the nutrition care process
from publish guidelines including the Academy of Nutrition and Dietetics (2013) and
NST 2015. Also, the ESPEN guidelines on enteral nutrition: adult renal failure (90)

and American Kidney Dialysis outcome Quality initiative (84) were used as references.

3.2.4.1 Routine nutrition counseling

The consultation provided by a dietitian followed physician orders, and
laboratory results. Participants were asked to perform three times of 7-day dietary
record at the baseline and one week before each two visits. After consultation was
initiated, participant received educational leaflets based on the consultation related
to health problems and nutritional problems. No telephone call for consultation was

applied for the control groups throughout the study.

3.2.4.2 Intensive nutrition counseling

The consultation in the first visit covered topics related to CKD and its
complications, and relations of foods and nutrients, including protein, sodium,
potassium, phosphorus, purine, and fluids, and progression of CKD. Each participant
was asked to perform 7-day food record and submit them to a dietitian next visit. At
the end of the first consultation, each participant received a set of document
providing information as mentioned above. Between each visit, a dietitian provided
the follow-up call as an additional service in order to follow up their eating behavior
once a week for the first month and then biweekly for five months. A dietitian
scheduled a time to call each participant based on a convenient time of participants.
During the conversation, a dietitian reminded, motivated, encouraged, and answered
questions in order that participants could keep recording food intake and selecting
the proper food choices. A phone call took approximately 15 minutes per time. In

this study, transtheoretical model (TTM) was used for preventing fault negative.

3.2.5 Questionnaire

Six parts questionnaire was developed in order to investigate nutrition
knowledge, eating behavior, and stages of changes of CKD patients.

Part 1 General information: demographic characteristics, smoking and alcohol
habits, eating and cooking and cooking patterns, sources of health knowledge, and

time to spend for physical activity and exercise
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Part 2 Eating behaviour and attitude: protein restriction, 5 food groups, salt,
sugar, fat, and taste perception

Part 3 Self-confidence to change behaviour: eating behaviour, physical
activity/exercise behaviour

Part 4 The stage of change questionnaire: protein restriction, Na, K, P, dietary
fiber, physical activity

Part 5 Knowledge related to CKD and dietary restriction

Part 6 Attitude toward behaviour modification and lifestyle changes

A validation of questionnaire was performed by sending questionnaire to
three experts in the field of nutrition and dietetics for evaluation. A content validity
index (CVI) value was computed for each item on a scale (an item content validity
index; I-CVI) as well as for the overall scale (a content validity for scale; S-CVI). To
calculate the I-CVI, experts were asked to rate the relevance of each item on a 4-
point scale (1 = not relevant, 2 = somewhat relevant, 3 = quite relevant, 4 = highly
relevant). Then, for each question, the I-CVI was computed as the number of experts
giving a rating of either 3 or 4 divided by the number of experts. The S-CVI was the
average of the |-CVI-values and calculated by dividing the sum of I-CVI with total

numbers of questions. The I-CVI or S-CVI values of 0.8 and above were acceptable.

3.2.6 Dietary record

All pre-dialysis CKD outpatients were trained to estimate portion sizes. Food
models, measuring tools, or representative serving utensils were used for portion size
demonstration and practice. Terms of units of measurement such as ladder, cup,
tablespoon and teaspoon were defined clearly. A food dairy was developed to
record types and amounts of food consumed in detail, place to eat, date, time,
meals, and occasion. Subjects in PART Il were asked to record food intake following
the protocol mentioned in the routine nutrition counseling (3.2.4.1) and the intensive
nutrition counseling (3.2.4.2). Types and amounts of food intake were analyzed and
calculated for daily energy, macronutrients, and micronutrients using the INMUcal

program (Institute of Nutrition, Mahidol university).

3.2.7 Vital sign and blood pressure

A hybrid sphygmomanometer was used to measure blood pressure at an arm
position. A cuff was placed around the upper arm and then inflated to a pressure
above that of systolic pressure in order to occlude the brachial artery. The length of
the cuff's bladder was at least equal to 80% of the circumference of the upper arm.

The subject's arm was flexed at the level of the heart. Reading blood pressure by
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auscultation was considered the gold standard by the Heart, Lung and Blood
Institute of the NIH (91).

3.2.8 Anthropometry measurement

3.2.8.1 Body weight and height

Body height was measured standing up with a straight back and neck using a
digital medical scale. Wrist circumference was measured by apply tape snusly
around the waist at a level of the narrowest part of torso (between ribs and iliac
crest).  An assistant was needed to position tape behind the client. Hip
circumference was measured by apply tape snugly around the buttocks. An assistant
was needed to position tape on opposite side of body. Body mas index (BMI) was
calculated as body weight (in kilograms) divided by height (meters squared).

3.2.8.2 Skinfold thickness measurement

Triceps skinfold thickness (TSF) (in millimeter) was measured by a caliper at
distance between lateral projection of acromial process and inferior margin of
olecranon process measured on lateral aspect of an arm with elbow flexed 90°. The
midpoint was marked on lateral side of a left arm. Mid-upper arm circumference
(MAQ) (in centimeter) was measured with arms hanging freely at sides and palms
facing thighs by applying a tape snugly around the left arm at level marked for
triceps (89). A skin fold was lifted 1 cm above the marked line. Midarm muscle

circumference (MAMC) was calculated using the formula below (92).

Midarm muscle circumference (MAMC)(cm) = MAC (cm) - (0.314 x TSF (cm)

3.2.8.3 Bioelectrical impedance analysis
Basal metabolic rate (BMR), fat-free mass, fat mass, visceral fat, bone mass,
and total body water were assessed by bioelectrical impedance analysis (Tanita

Corporation, Tokyo, Japan).

3.2.9 Determination of blood biochemistry

3.2.9.1 Blood collection

Participants were requested to fast at the night before experiment for 10-12
hours.  Blood samples were collected into standard sterile vacutainer tubes
containing ethylenediaminetetraacetic acid (EDTA) supplemented with 1000 U/mL

catalase, and place on ice. The blood samples were centrifuged at 3,000 rpm for 15
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minutes at 4°C. The blood samples were separated and the plasma were kept into
microtubes and stored at -80°C until analysis.

3.2.9.2 Biochemical parameters

Blood samples were analyzed for CBC, fasting blood sugar, HbA;, BUN,
creatinine, lipid profiles including triglyceride, total cholesterol, LDL-cholesterol, and
HDL-cholesterol, albumin, phosphorus, calcium, uric acid, and electrolyte including

potassium, sodium, and chloride.

3.2.10 Estimated glomerular filtration rate

The Thai estimated Glomerular Filtration Rate (Thai eGFR) was used for
calculating eGFR as below The eGFR also were calculated using the CKD-EPI (Chronic
Kidney Disease Epidemiology Collaboration) equation (Table 2.3) and compared with
the Thai estimate eGFR.

eGFRThais (mL/min/1.73 m2) = 375.5 x SCrg,,(-0.848) x Age(-0.364) x 0.712 (if female).

3.2.11 Determination of inflammation biomarkers

Interleukin-6 (IL-6) and tumor necrosis factor- U (TNF-QL) were determined by
the enzyme-linked immunosorbent assay (ELISA) methods.

3.2.11.1Materials

Glassware used in this experiment included beakers, volumetric flasks, Duran
bottle, test tube. Other materials and equipment including magnetic stirrers, 96-well
plates, automatic pipette and tips, and spectrophotometer were used in this
experiment

3.2.11.2 Chemicals

Chemicals and reagents included Human IL-6 ELISA Ready-Set-Go! 2x96 tests
w/plate, Human TNF-alpha ELISA Ready-Set-Go!, sodium chloride (NaCl), potassium
chloride (KCl), disodium phosphate (Na2PO4), monopotassium phosphate (KH2PO4),
Tween-20 were obtained from Sigma-Aldrich Co. Ltd, USA. and eBioscience., USA.

Sample preparation and assay procedure
1. Plates were coated capture antibody in coating buffer.
2. After incubating overnight at 4°C, wells were aspirated and washed 3
times with >250 ML/well Wash buffer.
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3. Then, block wells with 200 ML/well of 1X ELISA/ELISPOT diluent were
aspirated and washed at least once with Wash buffer and incubated at
room temperature for 1 hour.

4. After plates ready to use, add 100 ML/well of the standard for a total of
8 points, serum seal the plate, and incubate at room temperature for 2
hours (or overnight at 4°C for maximal sensitivity).

5. Then, aspirate wells and wash 3-5 times with > 250 ML/well Wash
buffer and add 100 ML/well of detection antibody diluted.

6. Seal the plates and incubate at room temperature for 1 hour.

7. Next, aspirate wells and wash 3-5 times with > 250 ML/well Wash buffer
and add 100 ML/well of Avidin-HRP.

8. Seal the plates and incubate at room temperature for 30 minutes.

9. Aspirate wells and wash 5-7 times with > 250 JL/well Wash buffer.

10. Then, add 100 ML/well of Substrate solution for TNF-QL, or 1X TMB

solution for IL-6.

11. Incubate plates at room temperature for 15 minutes.

12. Finally, add 50 ML of Stop solution to each well and read plate at 450

nm and subtract the values at 570 nm, if available.

3.3 Ethical consideration

All predialysis CKD outpatients and healthy subjects agreed to participate in
this study by siving written informed consent. This protocol was submitted to the

ethic committee of faculty of medicine, Chulalongkorn University for approval.

3.3.1 Protection of welfare and safety of participants

Participants were explained for the purpose of the research, safety and
benefits that could be derived from this research before decision. All information of
participants were kept confidentially. The results of the research were shown only in
a summary of the findings, the specific reference number of the participants, the

initials of the name and extension only.

3.3.2 Management of blood samples after the study

The blood samples of participants were not be kept and used for other
studies that were not mentioned in the research document. At the end of the study,

blood and blood-related components were destroyed by disinfectant
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3.3.3 Withdrawal from the study

Participants were eligible to withdraw from the study any time without losing
any benefits and not necessary to inform the reasons before withdrawal. Participants

could contact the researcher all the time when having any doubts or questions

3.3.4 Management of confidential information and data

Any data that were related to the participants were kept confidentially.
Reference numbers for each participant were used instead of the participants’
names. For the report, the data were shown as overall results without any thing that

identifies the participants.

3.4 Significance and benefits

- A set of education materials for CKD patients to improve knowledge and
skill related to food, nutrition, CKD and its complications
- Intensive nutrition counseling may apply in clinical practice to slow down

CKD progression
- Methods to evaluate levels of serum TNF-OU and IL-6 for detecting early

stage of CKD in the routine work

3.5 Statistical Analysis

Data were expressed as means + SEM. The statistically significance differences
among study groups in Part | and at baseline of Part Il will be analyzed by one-way
ANOVA at p < 0.05. In Part I, Kolmogorov-smirnov test was used to compare
difference between the control group and the treatment group in the same visit. The
statistical differences among times of intervention in both control and intervention
groups were analyzed by Kolmogorov-smirnov test at p < 0.05. The Bonferroni
method and Fisher’s Least significant difference (LSD) were used for multiple
comparisons among Vvisits or stages in the same group at p < 0.05. Relationship
between eGFR and amounts of inflammation biomarkers were performed using
Pearson’s correlation coefficient. All statistical analysis was performed using SPSS
version 17.0 software (Chicago, IL, USA).
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CHAPTER 4
RESULTS

4.1 Inflammation biomarkers in pre-dialysis CKD outpatients comparing to

healthy subjects
4.1.1 Characteristics of subjects

After subject enrollment, the final numbers of participants satisfied the
inclusive and exclusive criteria were 10, 10, 18, and 10 persons for a healthy subjects,
stage 1&2, stage 3, and stage 4 CKD patients, respectively. The CKD patients recruited
were aged 58.9 + 6.4 (stage 1&2), 65.4 + 1.8 (stage 3), and 62.9 + 3.9 (stage 4) which
significantly different from the healthy subjects (45.6 + 4.3 years old). There were no
significant among ages of three groups of the CKD patients. Systolic blood pressure
of the CKD patients in the stage 1&2 group (136 + 3 mmHg) and stage 3 group (139 +
3 mmHg) were significantly different from the healthy subjects (118 + 4 mmHg) but
no significant among three groups of CKD patients (Table 4.1).

Average body weight and BMI of patients in stage 1&2 (BW 79.6 + 8.4 kg & BMI
29.1 + 2.3 kg/m2) were significantly higher than those in stage 4 (59.1 + 3.4 kg & 23.2
+ 1.3 kg/m2) and healthy subjects (59.9+ 3.4 & 22.9 + 0.6 ke/m2)(p < 0.05). Although
average body weight of patients in stage 1&2 was significantly higher than that in
stage 3 (stage 1&2; 79.6 + 8.4 & stage 3; 72.4+ 2.7 kg, p < 0.05), there was no
significant difference between their BMI (stage 1&2; 29.1 + 2.3 & stage 3; 28.6 + 1.0
kg/m2), or WH ratios (stage 1&2; 0.92 + 0.02 & stage 3; 0.96 + 0.02). Similarly, WH
ratio of the stage 1&2 CKD (0.92 + 0.02) and stage 3 CKD (0.96 + 0.02) were
significantly higher than those of the stage 4 CKD (0.92 + 0.03) and healthy subjects
(0.85 + 0.02), respectively (p< 0.05). The data demonstrated that the CKD patients in
stage 1 & 2 and stage 3 were obese while those in stage 4 were rather in normal
weight or mild overweight. However it was found that their BMRs analyzed by BIA
showed no significant difference (healthy subjects; 1,272+ 91 kcal, CKD stage 1&2;
1,548 + 155 kcal, CKD stage 3; 1,415 + 54 kcal, CKD stage 4; 1,242 + 62 kcal) even
though their body weights were significantly different.

Table 4. 1 Characteristics of healthy subjects and patients with CKD

Characteristics  Healthy subjects CKD patients
(n=10) Stage 182 Stage 3 Stage 4 p-
(n=10) (n=18) (n=10) value
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Characteristics ~ Healthy subjects CKD patients
(n=10) Stage 1&2 Stage 3 Stage 4 p-
(n=10) (n=18) (n=10) value
Age (year)' 456 +43° 589+64 654+18  629+39 001
Gender
Male (N/%) 3 (30) 5(50) 9 (50) 5(50) 0.47
Female (N/%) 7 (70) 5 (50) 9 (50) 5 (50)
Vital sign
Pulse (time/min)" 73 +2 75 +4 7T +3 76 +3 0.87
Systolic (mmHg 118 * 4 136 + 3 139 + 3° 130 £ 5 0.005
Diastolic (mmHs 71+3 80+ 3 77 +3 72+3 0.26
Anthropometry
Height (cm) 161 +3 164 + 3 158 + 2 159 + 2 0.54
Weight (kg) 500 +34° 796 +84 724+27° 591+34 0008
BMI (kg/m’) 229406 291423 286+10"7 232+13 0002
Wrist (cm) 157 +0.4 170 £ 05 1760 +£08 1560 +0.4 0.03
Waist (cm) 820+26 980+49 97.8+29 88446 0.01
Hip (cm) 96.6 + 1.5 106.1 +39 1016 +1.6 951 £+ 2.8 0.05
W/H ratio 0.85+0.02° 092 +002" 096+0.02" 092003 001
MAC (cm) 284 + 1.0 322 +19 309 + 1.1 275+ 1.6 0.12
TSF (mm) 188 + 2.6 24.8 + 3.2 233 + 2.8 172 £ 3.2 0.33
Visceral fat (%) 7+ 1.3i 13 + 1.4§ 14 + 1.2§’P 8 =+ 1.8i 0.002
Total Body Fat 0.24
%) 26.7 + 2.0 32.0 +3.3 30.6 + 1.7 245 + 3.0
Muscles mass (kg) 40.8 + 3.7 50.5 +4.8 475 + 2.1 418 +2.4 .021
Total water (¥ 546 £ 2.1 505 +244 555+ 3.1 56.2 £ 2.0 0.34
Bone (%) 24 +0.2 2.8 +0.23 2.7 +0.1 24 +0.1 0.24
BMR (kcal) 1,272 + 91 1,548 + 155 1,415 + 54 1,242 + 62 0.15

MAC = Mid arm circumference, MAMC = Midarm muscle circumference, TSF = tricep skinfold thickness; Results

were expressed as mean + SEM and analyzed using oneway-ANOVA to compare difference among groups.

P
Different symbols (t & ) indicated significant difference among eroups at p-value < 0.05.

When considering body composition,

it showed that most of body

compositions such as tricep skinfold thickness, MAC, % body fat, muscle mass, %

total water, and % bone were no significant difference among CKD patients in stage

1&2, stage 3, stage 4, and healthy subjects.

Average tricep skinfold thickness of
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healthy subjects was 18.8 + 2.6 mm while those of the CKD stage 1&2, 3, and 4 were
248 + 32,233 + 2.8, and 17.2+ 3.2 mm, respectively. Only visceral fat and waist
circumference of the stage 1&2 CKD group (VF 13 + 1.4%, WC 98.0 + 4.9 cm) and the
stage 3 CKD group (VF 14 + 1.2%, WC 97.8 + 2.9 cm) were significantly higher than
the healthy group (VF 7 + 1.3%, WC 82.0 + 2.6 cm, p < 0.05). Although waist
circumference of the stage 4 CKD patients was not significantly different from that of
healthy subjects (88.4 + 4.6 & 82.0 + 2.6 cm) and other earlier stages of CKD groups.
It was showed that visceral fat of the stage 4 CKD patients (8 + 1.8%) was significantly
lower than those of earlier stages of CKD group (stage 1&2; 13 + 1.4% and stage 3; 14
+ 1.2%, p < 0.05) and closed to that of healthy subjects (7 + 1.3%). These findings
agreed with  WH ratios which were significantly higher in the stage 1&2 CKD group
and the stage 3 CKD group as mentioned above. (Table 4.1)

4.1.2 Blood biochemistry

The eGFR of CKD patients calculated by Thai eGFR equation were 76.7+ 5.9
mL/min/1.73m’ in CKD stage 1&2 group, 47.7 + 1.9 mL/min/1.73m’ in CKD stage 1&2
group, and 26.9 + 2.0 in CKD stage 1&2 group. The eGFR were significantly different
among the CKD groups. Generally, BUN and creatinine in difference stages of CKD
patients were significantly differences compared to healthy volunteer group (Table
4.2). Average of serum BUN and creatinine of healthy volunteers were 12.8+ 1.2
0.8+ 0.1 mg/dL, respectively while BUN of the CKD patients in stage 1&2, 3, and 4
groups were 15.0 + 1.8, 22.2+ 2.1, 40 + 2.9 mg/dL and serum creatinine were 1.1 +
0.2, 1.7 £ 0.1, 3.2 + 0.4 mg/dL, respectively. It is obvious that serum and creatinine of
CKD patients significantly increased when eGFR declined (p < 0.05).

Generally, blood sugar levels of patients were under controlled and
concentrations of HbAlc were slightly above 7% (CKD stage 1&2 group; 8.0 + 0.4%,
CKD stage 3 group; 7.1 + 0.4%, and CKD stage 4 group 8.6 + 3.4%). There were no
significant difference of most biochemical parameters among the healthy group and
three groups of CKD patients, except serum uric acid, serum albumin, and HDL-
cholesterol. This study found that serum triglyceride, total cholesterol, and LDL-
cholesterol levels in CKD groups were in normal ranges (< 130 mg/dL) and not
significantly different from that of the healthy subjects. However, the data indicated
that patients with CKD stage 1&2 and stage 3 had HDL-cholesterol levels lower than
45 mg/dL (stage 1&2; 41 + 1.6 mg/dL, stage 3; 42 + 4.1 mg/dL, and stage 4; 49 + 5.6
mg/dL) while that of the healthy subject group were 55 + 5.4 mg/dL.
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Furthermore, it was showed that average serum uric acid levels in all CKD
groups were abnormal and no significant difference among CKD groups. The average
serum uric acid level in healthy subjects was 4.5+ 0.3 mg/dL while those of CKD
groups were 6.4 + 0.9 mg/dL (stage 1&2), 6.8 + 0.4 meg/dL (stage 3), 7.0 + 2.5 mg/dL
(stage 4). Average serum minerals associated with renal clearance including
potassium and phosphorus were found in normal levels in all group. Each of
average serum potassium and phosphorus in three CKD groups were below 5.0
mEg/L.
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Blood Healthy CKD patients

biochemistry (n=10)  Stage 1&2 (n=10) Stage 3 (n=18)  Stage 4 (n=10) P
BUN (mg/dL) 128 +1.2' 15.0 + 1.8" 22421 400+29° <0001
Creatinine (mg/dL) 08 +0.1" 1.1+02" 17+01" 32+04 <0001
Thai eGFR - <0.0

, ) 76.7 59 47719 26920
(mL/min/1.73m") 01
Na 24hr (mEg/d) - 135.1 = 29.4%* 1319+ 152 1422106 078
Cr 24hr (mg/d) - 25.5 + 24.3 50+ 3.7 08+01 0.6
CCr2ahr (mL/min) - 84.3 + 83 554+ 6.0 184+ 16  <0.05
UUN 26hr (meg/d) - 138 + 135 7.9+ 09 58+10 039
DPI (g/kg BW/d) - 0.6+ 0.2 0.8+05 0.8+07 023
Albumin (g/dL) 43 +0.1" 43 +01" 4.0+01° 39+01° 001
Uric acid (mg/dL) 45 +03" 64+09° 6.8+04° 70+25 002
HoA,c (%) NA 8.0 + 0.4 7.1+ 04 86+34 056
FBS (mg/dL) 82 + 5.5 124 + 25.5 98+ 100 115+ 133 004
Na' (mEg/L) 138 = 0.5 140 + 0.6 139 + 0.7 140+ 08 044
PO,” (MEq/L) 3.5 = 0.18 32+ 0.25 36+ 0.17 4.0+020 0.5
K" (mEg/L) 4.1 + 0.05 4.2 + 0.09 43+ 0.12 4.6+017 0.3
cl (mEg/L) 103 + 1.5 105 + 05" 106+ 08" 100:16 001
CO, (mEg/L) 250 + 1.1 265 + 1.0 206+04  211+14 003
Triglyceride (mg/dL) 77 £ 13.7 159 + 24.1 147+239  128+27.2 001
Cholesterol (mg/dL) 187 + 5.5 178 £ 11.4 162+ 9.8 193+ 224 017
HDL-C (me/dL) 55 +54' 41 +1.6° a2+ 4.1° 49+ 56" 011
LDL-C (mg/dL) 111 = 6.3 110 + 11.6 99+ 8.0 108+ 19.6 058
TNF-O (pg/mL) 59+049 23598 7.8+ 1.1 5104 023
IL-6 (pg/mL) 27 +14 4.7+ 15 2.8+ 08 28+05 085

NA = not applicable, no data. Results were expressed as mean + SEM and analyzed using oneway-ANOVA to
P

compare difference among groups. Different symbols f & ) indicated significant difference among groups at p-

value < 0.05.
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4.1.3 Inflammation biomarkers

As a result of inflammation point of view, plasma TNF-O and IL-6 were
investigated in all groups. It was found that amounts of TNF-Q and IL-6 in blood
were not significantly difference among healthy subject group (13.9 + 7.9 pg/mL), and
three groups of CKD patients in various stages (stage 1&2; 23.5 + 9.8, stage 3; 7.8 +
1.1 pg/mL, stage 4; 5.1 + 0.4 pg/mL, p > 0.05)(Table 4.2). The level of plasma IL-6 in
healthy subjects found in this study was 6.1+ 2.5 pg/mL. Surprisingly, similar to TNF-
d, levels of IL-6 in plasma trend to be declined in stage 3 and stage 4 CKD patients
compared to healthy volunteers (stage 1&2; 4.7+ 1.5, stage 3; 2.8+ 0.8, stage 4; 2.8+
0.5 pg/mL

4.1.4 Dietary intakes in pre-dialysis CKD outpatients

If estimate protein intake from DPI, it was found that approximately 0.6 + 0.2,
0.8 £ 0.5, 0.8 + 0.7 ¢/kg BW/d were consumed by patients in stage 1&2, stage 3, and
stage 4, respectively. Also amount sodium intake could be indicated by urine
sodium. It was found that concentrations of urine sodium from three groups of CKD
patients were not high (135.1 + 29.4, 131.9 + 15.2, 142.2 + 10.6 mEg/L) and no
significant difference among their sodium in urine (Table 4.2).

Based on 7-day food record presented in Table 4.3, It was shown that
amounts of macronutrients and micronutrients consumed by three CKD groups and a
healthy subject group were not significantly different. Approximately average energy
of 1,000 — 1,300 kilocalories was consumed per day. Distributions of energy from
macronutrients including carbohydrate, protein, and fat were 61:15:24 in healthy
subjects and 52:17:31 in the CKD stagel&2 group, 57:15:28 in CKD stage 3 group, and
58:14:28 in CKD stage 3 group. Average sugar and total fat intakes in all groups were
25 - 35 gram and 30 - 45 gram per day, respectively.

Lower protein intake was likely to be present in the CKD stage 4 group (38 +
3 g/day) compared to a healthy subject group (50 + 13 g/day), the CKD stage 1&2
group (55 + 7 g/day), and the CKD stage 3 group (49 + 2 g¢/day). When considering
the ratios of animal protein (high bioavailability value; HBV) to vegetable protein (low
bioavailability value; LBV), it was likely to indicate that animal proteins were
consumed less in the CKD stage 4 group. The ratios of HBV:LBV was close to 1 fold
instead of 1.5 — 2 folds as present in a healthy subject group and other two earlier
stage of CKD groups. Also lower cholesterol intake per day in the CKD stage 4 group
(131 + 16 mg) showed the same pattern of protein intake. In this study found that
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patients with CKD stage 1&2 and stage 3 received cholesterol from foods
approximately 218 + 35 and 195 + 23 mg per day, respectively which were not
significantly different from) a healthy subjects (229 + 67 mg),

Beside protein and energy, dietary minerals such as sodium, potassium (K),
phosphorus (P), and calcium (Ca) need to be concerned. This study found that
healthy subjects consumed sodium approximately 2,020 + 610 mg/day (~84.2% of
AND recommendation), K 930 + 203 mg/d, P 535 + 118 mg/day, and dietary Ca 356 +
94 mg/day. A pattern of daily dietary mineral intake associated to CKD in the CKD
stage 1&2 group was likely to higher than that of the healthy subjects (sodium 2,532
+ 380 mg, K 1,351 + 216, P 790 + 140, Ca 783 + 158). For the other two later stages
of CKD groups, amount of sodium intake per day tend to be reduced in stage 4
(1,788 + 218 mg) while intakes of K, P, and Ca (stage 4; K 975+ 87, P 544+ 36, Ca
383+ 26 mg & stage 3; K 862 + 55, P 434 + 36, Ca 378 + 78 mg) were low and similar
to the healthy subjects (Table 4.3). According to AND recommendation of CKD
patients with CKD stage 3 and 4 consume diet contained amounts of K, P, and Ca
only 38 — 65% of recommendation (Table 4.4).
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Table 4. 3 Dietary intakes per day of healthy subjects and patients with CKD

Healthy subjects CKD patients
Intakes (n=10) Stage 1&2 Stage 3 Stage 4 p
(n=10) (n=18) (n=10)

Energy intake (kcal 1,243 + 261 1,270+ 98 ,348 +58 1,087 + 54 0.09
Carbohydrate (g) 174 + 34 162 £12 193 +14 1585+ 9 0.41
Sugar () 32+105 25 +£78 27 +52 254+45 0.89
Protein (g) 50 +12.9 54+67 49 +£23 38+ 2.7 0.09
Animal protein (g) 27 + 8.2 29«57 22 +28 15+ 19 0.15

Vegetable protein (g) 14 + 3.0 14+28 17 +16 12+ 1.1 0.23
Total fat (g) 38 + 85 a4+ 67 42 +36 33.7+28 0.46
Cholesterol (mg) 229 + 67 218+ 35 195 +23 131+ 16 0.15
Dietary fiber (¢) 58 +1.3 7.7 2.1 8.0 0.7 7.2 +1.08 0.32
Calcium (mg) 356 + 94 783 + 158 383 + 26 378+ 78 0.05
Phosphorus (mg) 535 + 118 790 + 140 544 + 36 434 + 36 0.05
Potassium (mg) 930 + 203 1351 + 216 975 + 87 862 + 55 0.35
Sodium (mg) 2,020 + 610 2,531 + 380,282 + 213 1,788+ 218 0.62
Vitamin A (IU) 241 + 68 644 + 171 258 + 41 174 + 30 0.03

Vitamin B1 (ug) 0.63 +0.14 0.85+0.161.09 + 0.29 0.46+ 0.08 0.1

Vitamin B2 (ug) 082 £0.16 1.64+0.301.00 £0.13 0.79+0.14 0.18
Vitamin C (pg) 76 = 25.1 62 £22.8 87 +19.8 731259 0.89
Vitamin B 6 (ug)  0.279 + 0.262 0.23 + 0.14.015 + 0.00¢0.007 + 0.004  0.33
Vitamin B 12 (ug) 0.304 + 0.291 0.24 + 0.14.061 + 0.04(0.059 + 0.050  0.82
Vitamin E (ug) 0.358 £ 0.165 0.17+£0.08.291 £ 0.18 1.956+ 1.014  0.71

Results were expressed as mean + SEM and analyzed using oneway-ANOVA to compare difference among

groups. Different symbols ¢ ’§’P) indicated significant difference among groups at p-value < 0.05.
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Healthy CKD Groups***
Nutrient .
. References |Recommendations| subjects** | Stage | Stage 3|Stage 4
intakes
* 1&2
Sodium Thai RDI* 2,400 meg/d 84.2% 105.5% | 95.1% | 74.5%
intake AND-CKD** 2,000 mg/d 101% 126.6% | 114.1%| 89.4%
Potassium Thai RD 3500 mg/d 26.6% - - -
intake AND-CKD 2,400 meg/d 38.8% 56.3% | 40.6% | 40.6%
Phosphorus | Thai RDI 800 mg/d 66.9% - - -
intake AND-CKD | 800 - 1000 mg/d 59.4% 87.8% | 60.4% | 48.2%
Calcium Thai RDI 800 mg/d 44.5% - - -
intake - 1000 mg/d
- <2,000 mg/d
AND-CKD ] 35.6% 78.3% | 38.3% | 37.8%
(dietary + drug +
Phosphate binders)
Cholesterol | Thai DRI < 300 mg/d 76.3% - - -
intake AND-CKD < 200 mg/d 114.5% 109% | 97.5% | 65.5%
Dietary fiber | Thai RDI 25 ¢/d 23.2% - - -
intake AND-CKD 30 ¢/d 19.3% 257% | 26.7% | 24%

*Thai RDI: Thai recommended daily intake for healthy people at age > 6 years old [established
from Thai dietary reference intake (Thai-DRI)]. ** AND-CKD: The Academy of Nutrition and

Dietetics, -chronic kidney disease evidence-base nutrition practice guideline for CKD stages 3 to

5. ***The percentages of recommendations were calculated by dividing means of each nutrient

intakes in Table 4.3 with the amounts of nutrients recommended for healthy subjects or CKD

patients and multiplying by 100
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4.2 Effectiveness of intensive nutrition counseling for pre-dialysis CKD

4.2.1 Questionnaire validation

After the experts evaluated the questionnaires, the scores were calculated for
I-CVI and S-CVI of questionnaire. All questions in Part 1 were related to cooking
patterns, sources of health knowledge, and time to spend for physical activity and
exercise, Part 5 (Knowledge related to CKD and dietary restriction) and Part 6
(attitude toward behaviour modification and lifestyle changes) were acceptable with
I-CVI and S-CVI = 1. In Part 2 to 4, there were only 5, 4, and 1 questions were
unacceptable with I-CVI = 0.67. Those items asked about time spent for exercise or
physical activity per week following the WHO guideline for physical activity
recommendation After the questionnaire was revised based on the expert
commendation, the S-CVI scores were 1, 0.94, 0.90, 9.63, 1 and 1 in part 1 to part 6,
respectively. (Table 4.5 and Appendix 12). The results indicated that this
questionnaire was valid for both content and structure. Some questions whose |-CVI
values were below 0.8 including physical activity/exercise behaviour, self-confidence
to change physical activity/exercise behaviour, and the stage of change in physical

activity and exercise were used in caution.

4.2.2 Characteristics

The number of final participants satisfied the inclusive and exclusive
criteria for further analysis was 8, 18, and 10 people in the stage 1&2, stage 3 and
stage 4 CKD patients, respectively. Participants were randomized into 2 groups by
sampling sheets. Of the 36 participants, 10 participants voluntarily withdrew from
the study, 4 participants lost follow up at Chulalongkorn hospital, 2 participants went
on to receive maintenance dialysis therapy.(Figure 4.1) At the end of this study, only
18 participants could complete the protocol. The overall drop-out rate was 50% of
participants enrolled. It was high in both control group (47%) and intervention
group (52.6%). The results in Table 4.6 indicated that the participant dropout of
either control or intervention group occurred during the first period of the study (wk
1-wk 12). Also it is obvious that the pattern of participant dropout in the control
group and the treatment group were similar.

The results showed no significant difference of characteristics at
baseline between participants in either control groups or treatment groups or among
the participants with CKD stages 1&2, 3 or 4 (Table 4.7).

When considering body compositions, it showed that most of body

compositions, such as the tricep skinfold thickness, MAC, % total body fat, muscle
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mass, % total body water, and % bone were not significantly different among CKD
patients in stage 1&2, stage 3, and stage 4 (Table 4.8 — Table 4.9).

Table 4. 5 Content validation results of questionnaire related to eating behavior,

knowledge, attitude, and stages of changes in CKD

Questionnaire ol vicogkcviz 08| 7Y
questions value
Part 1 General information: smoking 25 0 25 1.0
and alcohol habits, cooking patterns,
sources of health knowledge, time to
spend for physical activity and
exercise
Part 2 Eating behaviour and attitude: 30 5 25 0.94

protein restriction, 5 food groups, salt,
sugar, fat, and taste perception
Part 3 Self-confidence to change 14 a4 10 0.90

behaviour: eating behaviour, physical

activity and exercise behaviour

Part 4 The stages of changes: protein 9 1 8 0.96
restriction, Na, K, P, dietary fiber,
physical activity

Part 5 Knowledge related to CKD and 12 0 12 1.0
dietary restriction
Part 6 Attitude toward behaviour 20 0 20 1.0

modification and lifestyle changes
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Eligible to participate (n=38)
l | Refused to participate (n = 2) |

Randomised by stage

Stage 2 (n=8)

Stage 3 (n=18)
! )

Stage 4 (n=10)
! !

Allocated Allocated Allocated Allocated Allocated Allocated
to control totreatment to control totreatment to control to treatment
(n=4) i (n=9) (n=9) (n=4) (n=6)
Week 0 1 1
* 9
Inconvenience Noncompliance
to keep food ¥
diary (1) (n=1)
iary (n=
Week 1 v
[ ']
| | L
unwillingness to —
unwillingness unwillingness unwillingness continue (n=1) Dla!y5|s (n=1) unwrlhr.\gness
to continue to continue to continue Don’t have . " t htave : Iﬁ ci))ntmue
= = e appointment witl appointmen =
(n=1) (n=2) (n=2) doctor (n=2) with doctor (n=1)
Week 12 1 1 1 1 1
 § ) | 3 |  §
unwillingness unwillingness DSH'E have unwillingness Dialysis (n=1)
to continue to continue appointment to continue unwillingness to
(n=1) (n=1) with doctor (n=2) (n=1) continue (n=1)
Week 24 1 | | 1 1 1
Complete Complete Complete Complete Complete Complete
week 24 (n=2) week 24 (n=2) week 24 (n=5) week 24 (n=3) week 24 (n=1) week 24 (n=3)
Dropout50% (n=2) Dropout50% (n=2) Dropout44% (n=4) Dropout52% (n=5) Dropout75% (n=3) Dropout50% (n=3)

Figure 4. 1 Flowchart of the participant progression through randomized controlled

trial
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4.2.3 Medications

Most of the CHD patients enrolled in this study had co-diseases, such
as hypertension, diabetes, and hyperlipidemia.  Approximately, at less 50% of
patients with CKD in all stages received lipid lowering drugs, anti-hypertensive drugs,
and hyposglycemic drugs. Moreover, the CKD complications developed in some of
them, for example, anemia, hyperuricemia, hyperphosphatemia, and hyperkalemia.
Around 25% of patients receive allopurinol for treating hyperuricemia and 20% of
CKD patients receive bicarbonate. Some participants in both control groups and
treatment groups took Ketosteril and need to reduce amounts of protein intake.
(Table 4.10 and Appendix 15).

4.2.4 Blood biochemistry and inflammation biomarkers

After 24-week follow up, we did not found significant difference of
serum BUN and creatinine levels in participant stages 1&2, 3 or, 4 of CKD receiving
intensive nutrition counseling or routine nutrition counseling (Table 4.11). (Table 4.12
- 4.14).

After 24-week follow up, we found that of the levels of serum TNF-
alpha and IL-6 were significantly decrease in the treatment and control groups of
stage 1&2 and the control group of stage 3. But there was no significant difference in

stage 4.
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Table 4.10 Types of drugs taken by the CKD patients according to co-diseases or

complications at the baseline

Drugs Stage 1&2 Stage 3 Stage 4
Control Telephone Control Telephone Control Telephone
group call group group call group group call group
Antihypertensive drug 50 50 62.5 100 50 -
Diuretic - 25 25 11.1 25 20
Oral hypoglycemic 50 25 12.5 4a4.4 - -
drug
Insulin 25 - 12.5 33.3 50 20
Oral hypoglycemic 25 - - 22.2 - -
drug + insulin
Lipid lowering drugs 66.7 50 50 66.7 75 60
Anticoagulant - 25 12.5 22.2 50 -
Ketosteril - 75 743 33.3 25.0 40.0
Vitamin B 6 - 25 S - - -
Vitamin B 1 6 12 - - - - 50 -
Multivitamin - - 12.5 111 - -
Vitamin E - 25 12.5 - -
Folic 25 - 25.0 11.1 75 20
Ferrous sulfate - - - 11.1 25 40
EPO - 25. - - 4
Allopurinol 25 25 37.5 222 - 20
Bicarb - 25 25 33.3 25.0 20.0
Calcium 25 25 - - 25
Chalcap - - - 11.1 - -
Kalimate - - - - 25 20
Protaxos powder 25 - 12.5 - - -
Vitamin D 25 - 111 25 -
Aricept - 25 12.5 - - -
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.2.6 Eating Behavior, knowledge, stages of behavioral change of Thai Predialysis
CKD outpatients

Thirty-five of outpatients with CKD stage 1 to stage 4 were recruited at
baseline. The average age of participants were 62 + 2 years olds in stage 1&2, 65 + 8
in stage 3, and 63 + 12 in stage 4. There was no significant difference among their
age (Appendix 16). Patients were interviewed individually using a questionnaire to
collect the information related to knowledge, eating behavior, and the stages of
behavioral changes related to nutrition and CKD. Most of participants were non-
smokers (70-80%) or quitted smoking (20-25%) and their physical activities were >
300 min/week (Figure 4.3 and Appendix 17).

It is obvious almost 50% of CKD patients (~35-47%) did not receive
knowledge related to dietary control and CKD, DM or HT from healthcare
professionals, especially nutritionists or dietitians, for taking care of themselves
(Figure 4.4 and Appendix 16). Moreover, It was noticed that ~ 71% of them could
not follow the recommendation of physicians, nutritionists, or dietitians on protein
restriction Figure 4.5 and Appendix 18).

Approximately 60% of them selected ingredients, planed menu, and
cooked food by themselves. Most of them (70-90%) applied the undesired cooking
methods, such as deep-frying, grilling, and roasting which may developed AGEs, < 3
times/week for food preparation (Appendix 19).

Only 8.8% and 11.8% of patients preferred to consume foods with
salty and sweet taste, respectively, and 9% added soy sauce or fish sauce in foods >
3 times/week. It is interesting that most of them could avoid adding soy sauce or
fish sauce in foods > 3 times/week (99%). However, only ~44 - 55% could consume
low salt diet < 3 times/week (Appendix 18).

A half of them was in the preparation stage of behavioral changes and
~ 30 - 40% in the action satge or the maintenance stage for protein restriction.
However, It was found that patients paid more attention on salt reduction, 44 — 60%
of them was in the action satge or the maintenance stage for the salty food
reduction (Figure 4.5). The results demonstrated that intensive education and
behavioral counseling required for developing the behavioral self-management in

CKD pre-dialysis patients.
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Figure 4.4 Eating behaviour for protein restriction in predialysis

CKD outpatients
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4.2.7 Dietary intake

- outpatients for protein restriction and salt reduction
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After 6 month follow up, we not found significant difference of protein

intake or energy intake in participant stages 1&2, 3 or 4 of CKD. But, we found

significant decrease of fat intake in treatment group of stage 3.
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This study not found the inverse relationships between eGFR and serum TNF-

Ol or recepter2, IL-6 of Thai pre-dialysis CKD outpatients. But found relationships

between Protein intake and creatinine and BUN
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CHAPTER 5
DISCUSSION

Both systolic and diastolic blood pressure of CKD patients were in the
acceptable range (140/90 mmHg) even though some of them had hypertension as a
co-disease. And 50% of these CKD patients on anti-hypertensive drug.

Only visceral fat and waist circumference of the stage 1&2 CKD group (VF 13 +
1.4%, WC 98.0 + 4.9 cm) and the stage 3 CKD group (VF 14 + 1.2%, WC 97.8 + 2.9 cm)
were significantly higher than the healthy group (VF 7 + 1.3%, WC 82.0 + 2.6 cm, p <
0.05). Although waist circumference of the stage 4 CKD patients was not significantly
different from that of healthy subjects (88.4 + 4.6 & 82.0 + 2.6 cm) and other earlier
stages of CKD groups. It was showed that visceral fat of the stage 4 CKD patients (8 +
1.8%) was significantly lower than those of earlier stages of CKD group (stage 1&2; 13
+ 1.4% and stage 3; 14 + 1.2%, p < 0.05) and closed to that of healthy subjects (7 +
1.3%). These findings agreed with  WH ratios which were significantly higher in the
stage 1&2 CKD group and the stage 3 CKD group as mentioned above. (Table 4.1)

The eGFR of CKD patients calculated by Thai eGFR equation were 76.7+ 5.9
mL/min/1.73m’ in CKD stage 1&2 group, 47.7 + 1.9 mL/min/1.73m" in CKD stage 1&2
group, and 26.9 + 2.0 in CKD stage 1&2 group.

The eGFR were significantly different among the CKD groups. It is obvious that
serum and creatinine of CKD patients significantly increased when eGFR declined (p <
0.05).

Generally, blood sugar levels of patients were under controlled and
concentrations of HbAlc were slightly above 7% (CKD stage 1&2 group; 8.0 + 0.4%,
CKD stage 3 group; 7.1 + 0.4%, and CKD stage 4 group 8.6 + 3.4%).

This study found that serum triglyceride, total cholesterol, and LDL-
cholesterol levels in CKD groups were in normal ranges (< 130 mg/dL) and not
significantly different from that of the healthy subjects. However, the data indicated
that patients with CKD stage 1&2 and stage 3 had HDL-cholesterol levels lower than
45 mg/dL (stage 1&2; 41 + 1.6 mg/dL, stage 3; 42 + 4.1 mg/dL, and stage 4; 49 + 5.6
mg/dL) while that of the healthy subject group were 55 + 5.4 mg/dL.

Furthermore, it was showed that average serum uric acid levels in all CKD
groups were abnormal and no significant difference among CKD groups. The average
serum uric acid level in healthy subjects was 4.5+ 0.3 mg/dL while those of CKD
groups were 6.4 + 0.9 meg/dL (stage 1&2), 6.8 + 0.4 mg/dL (stage 3), 7.0 + 2.5 mg/dL
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(stage 4). Average serum minerals associated with renal clearance including
potassium and phosphorus were found in normal levels in all group. Each of
average serum potassium and phosphorus in three CKD groups were below 5.0
mEg/L.

Surprisingly, similar to TNF-Q, levels of IL-6 in plasma trend to be declined in
stage 3 and stage 4 CKD patients compared to healthy volunteers (stage 1&2; 4.7+
1.5, stage 3; 2.8+ 0.8, stage 4; 2.8+ 0.5 pg/mL, p = <0.05 ). From other study found
that adipose tissue in obese people will produce IL-6 and TNF-alpha more than
normal weight. (93) In previous study, Keller et al. (94) found correlation between
TNF-Q and creatinine and inverse correlation between TNF-O and eGFR (p-value <
0.0005). They also found correlation between IL-6 and creatinine and correlation
between IL-6 and eGFR (p-value < 0.05).

DPI, it was found that approximately 0.6 + 0.2, 0.8 + 0.5, 0.8 + 0.7 g/kg BW/d
were consumed by patients in stage 1&2, stage 3, and stage 4, respectively. Also
amount sodium intake could be indicated by urine sodium. It was found that
concentrations of urine sodium from three groups of CKD patients were not high
(135.1 + 29.4, 131.9 + 15.2, 142.2 + 10.6 mEg/L) and no significant difference among
their sodium in urine (Table 4.2).

Based on 7-day food record presented in Table 4.3, It was shown that
amounts of macronutrients and micronutrients consumed by three CKD groups and a
healthy subject group were not significantly different. Approximately average energy
of 1,000 — 1,300 kilocalories was consumed per day. Distributions of energy from
macronutrients including carbohydrate, protein, and fat were 61:15:24 in healthy
subjects and 52:17:31 in the CKD stage1&2 group, 57:15:28 in CKD stage 3 group, and
58:14:28 in CKD stage 3 group. Average sugar and total fat intakes in all groups were
25 - 35 gram and 30 — 45 gram per day, respectively.

Lower protein intake was likely to be present in the CKD stage 4 group (38 +
3 g/day) compared to a healthy subject group (50 + 13 g/day), the CKD stage 1&2
group (55 + 7 g/day), and the CKD stage 3 group (49 + 2 g/day). When considering
the ratios of animal protein (high bioavailability value; HBV) to vegetable protein (low
bioavailability value; LBV), it was likely to indicate that animal proteins were
consumed less in the CKD stage 4 group. The ratios of HBV:LBV was close to 1 fold
instead of 1.5 — 2 folds as present in a healthy subject group and other two earlier
stage of CKD groups. Also lower cholesterol intake per day in the CKD stage 4 group
(131 + 16 mg) showed the same pattern of protein intake. In this study found that

patients with CKD stage 1&2 and stage 3 received cholesterol from foods
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approximately 218 + 35 and 195 + 23 mg per day, respectively which were not
significantly different from) a healthy subjects (229 + 67 mg),

Eating behavior

Thirty-five of outpatients with CKD stage 1 to stage 4 were recruited at
baseline. The average age of participants were 62 + 2 years olds in stage 1&2, 65 + 8
in stage 3, and 63 + 12 in stage 4. There was no significant difference among their
age (Appendix). Patients were interviewed individually using a questionnaire to
collect the information related to knowledge, eating behavior, and the stages of
behavioral changes related to nutrition and CKD. Most of participants were non-
smokers (70-80%) or quitted smoking (20-25%) and their physical activities were >
300 min/week (Figure 4.3 and Appendix).

It is obvious almost 50% of CKD patients (~35-47%) did not receive
knowledge related to dietary control and CKD, DM or HT from healthcare
professionals, especially nutritionists or dietitians, for taking care of themselves
(Figure 4.4 and Appendix). Moreover, It was noticed that ~ 71% of them could not
follow the recommendation of physicians, nutritionists, or dietitians on protein
restriction Figure 4.5 and Appendix).

Approximately 60% of them selected ingredients, planed menu, and cooked
food by themselves. Most of them (70-90%) applied the undesired cooking
methods, such as deep-frying, grilling, and roasting which may developed AGEs, < 3
times/week for food preparation (Appendix).

Only 8.8% and 11.8% of patients preferred to consume foods with salty and
sweet taste, respectively, and 9% added soy sauce or fish sauce in foods > 3
times/week. It is interesting that most of them could avoid adding soy sauce or fish
sauce in foods > 3 times/week (99%). However, only ~44 - 55% could consume low
salt diet < 3 times/week (Appendix).

A half of them was in the preparation stage of behavioral changes and ~ 30
- 40% in the action satge or the maintenance stage for protein restriction. However, It
was found that patients paid more attention on salt reduction, 44 — 60% of them
was in the action satge or the maintenance stage for the salty food reduction (Figure
4.5)

The results demonstrated that intensive education and behavioral counseling
required for developing the behavioral self-management in CKD pre-dialysis patients.
Almost half of CKD patients in this study still have no knowledge related to

diet and CKD, DM or HT from healthcare professionals, especially nutritionists or
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dietitians, for taking care of themselves. They could follow recommendation on salt
reduction better than protein reduction. Approximately 44 — 60% of them was in the
action satge or the maintenance stage for the salty food reduction while only ~ 30 -
40% in the action satge or the maintenance stage for protein restriction. Therefore,
nutrition counseling program should be provided and available for all CKD patients
as routine work.
Effectiveness of Intensive nutrition counseling

After 6 month follow up, this study not found significant difference of protein
intake or energy intake in participant stages 1&2, 3 or 4 of CKD. But, found significant
decrease of fat intake in treatment group of stage 3. There are difference from
another study. The protocol in another study were follow up every month, they
found that after 4 visit participant significantly decrease in dietary protein intake (89).

Beside protein and energy, dietary minerals such as sodium, potassium (K),
phosphorus (P), and calcium (Ca) need to be concerned. This study found that
healthy subjects consumed sodium approximately 2,020 + 610 mg/day (~% DRI), K
930 + 203 mg/d, P 535 + 118 me/day, and dietary Ca 356 + 94 mg/day. A pattern of
daily dietary mineral intake associated to CKD in the CKD stage 1&2 group was likely
to higher than that of the healthy subjects (sodium 2,532 + 380 mg, K 1,351 + 216, P
790 + 140, Ca 783 + 158). For the other two later stages of CKD groups, amount of
sodium intake per day tend to be reduced in stage 4 (1,788 + 218 mg) while intakes
of K, P, and Ca (stage 4; K 975+ 87, P 544+ 36, Ca 383+ 26 mg & stage 3; K 862 + 55,
P 434 + 36, Ca 378 + 78 mg) were low and similar to the healthy subjects. According
to AND recommendation of CKD patients with CKD stage 3 and 4 consume diet

contained amounts of K, P, and Ca only 38 - 65% of recommendation
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CHAPTER 6
CONCLUSION

There was no significant difference of inflammation makers between
healthy subjects and CKD patients in various stages. However, there was a
decreasing trend of TNF-alpha and IL-6, inflammation biomarkers in patients with
stage 3 and 4 CKD. In contrast, those inflammation markers in patients with CKD

stage 1&2 showed an increasing trend. There were no significant relationships

between eGFR and inflammation biomarker including serum TNF-QL or IL-6 of Thai

predialysis CKD outpatients.

In this study, although an intensive nutrition counseling providing
knowledge and follow-up telephone call during each visits could guide Thai
predialysis CKD outpatients for monitoring and selecting appropriated diet, it was not
be able to see the change of eating behavior within six months. However, their
nutrition status was stable and there was no malnutrition appeared during six
months of study in both control groups and treatment groups. Therefore, both
routine or intensive nutrition counseling can provide benefits in patients as service in
hospitals. Interestingly, the results suggested at the early stage of CKD (stage 1&2),
TNF-alpha levels were evaluated at the first week and significantly decreased after 6

months of intervention.
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CHAPTER 7
LIMITATION AND FUTURE STUDY

7.1 Limitations

There were a few limitations in this study.

7.1.1

7.1.2

The CKD participants in this study were took care by a multidiscipline
health care team in the Metabolic Clinic at Chulalongkorn Memorial
hospital. Most of them had a good discipline on low protein intake at the
baseline. It might be possible significant results did not present as a result
of this reason.

A few numbers of each group might influence on the results. The dropout
rate was quite high. There were many factors which influence participants’
cooperation. The food dairy and 7-food record might not be convenient
for them to follow. More than 50 % of drop-out participant were not able

to complete food record.

7.1.3 The telephone call followup had many limitations, such as time of calling

7.1.3

7.1.4

that patients might not be convenient at appointment time.

Some participants lost the dietitian followup due to no physician
appointment in those week. They did not recognize that the dietitian
follow up was a part of the routine treatment.

It is difficult to enroll the older healthy participants who match age with

CKD patients in the cross-sectional study in Part I.

7.2 Further studies

7.2.1

There are few data on inflammation biomarkers in Thai healthy and
patients with CKD stage 1 and 2. Early detection of inflammation
biomarkers may prevent the progression of CKD by increasing patients’

awareness of disease and changing eating behavior.

7.2.2 Application on smartphone, a modern technology, may be useful for self-

monitoring, searching CKD knowledge or giving feedback in some groups of

CKD patients. It is interesting to investigate in the future.

7.2.3 This intensive nutrition counseling with modification may benefit to other

groups of CKD patients who still lack knowledge, self-discipline, self-

monitoring, or opportunity to approach a multidiscipline health care team.
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SP-CL-01 Rating Guide 7 score SGA
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APPENDIX 2
Standard Operating Procedure
AdlaufuRMUlATINITIdY nMswmurguwuunsiilasudndaieuIulsangAnssunis

uslnpmnsuazussimandniaulugilsuanlsalaiseds  Part 2

1y v Ko o X = Y 12y o LY o % Y o = [ s
QN@QUU‘U%ﬂ‘VI’WJuLWEﬂ%LU‘U@N@ﬁ’WiU Suailag TA1Usnw Gl’]iJ’JG]QUiSﬂQﬂ?J@\‘Iﬂ’ﬁ

a va o

a v a v & LY & 1 A ada I A a v 1%
298 LALANNUNATDINITIEUUTTELIAN 25 dUnsanU PNDNNIART EJV]LﬂEJ’J%@Q"UBI@

[

UfudlUluwumadeniu lneliseazdundiail

1. Myfuasinsfidisuive

1.1 msUsznasuatias wiadu 2 nqu
1.1.1 2anadasaunIng
1.1.2 ovanasiasiiielsalaEoss
1.2 nMstiuasinsenis
faladhiaulasamsagldfustuasmeandenioitulasms Miunsseanden
Aendulasans
1) gUagaglasumsusmsmuunnsgiuvesunuednadin lsme1uiaguiansal
anmalne paenszezafieglulasinisise
2) fuideaslnsdnifnmunanasudafiounisinmnedussezaungunisvnaes
3) mnusuilevesenaasinslunsantuiinensisulsenuluusas u
4) Bsviwuuaeunwded 6 dru sauiomn 10 wih Taedideandufaounu
5) ovanasiasasdosnnulitesiome 4 ade
pdsdl 1rouBuNIIRAesedetiey 1 dad
pdsdl 2 Funsndunviuand 1
pdefl 3 dUnmiT 12
pdsdl 4 &Uaidl 24
6) oenasins1aaglafunsialiumuiideueninionnfuiiunmnuunme

v o

1.3 nsuautenas Wiundndaguladsaulasenis

MugIduneulenans information sheet wag LoNATTHAAIAINNEULDL (consent
form) UYBIAENIIUNITITLTIIU AMLLINEAIENT PansalunInends knenaiadas

\ensendeyaavasnlviasuiiu nsthndusnddviungideluiunamedeu

2. N5 gUDIFFUATUISINIUIRY
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1.4.1 ;anadnsgnuuseanidu 2 nau(treatment) leiuA control kae intervention 3
yhmsduiiteutangudognatuaiemiidieds block of 4 nisduiden block vh
Tnensduaain wazdnindunuunesunzideusianasing Part 2 (FM-CL-04)

1.4.2 Weoanaiasiu tenansuansanudusemduiiGouiesudn enanainsazgndn
wonauszezvadsalatess 1un stage 2 stage 3 Wag stage 4

1.4.3 o1anasinsagls subject numberdeszyngunisnaaes TnFesdiiunisamesiden
Tuuvuwesumezideusanaiias Part 2 (FM-CL-04) axifulummadunsdu
LeNA1SVRIIANALIAS

2.1 M3FuleNa1sNdU (RouEunamaass: egnates 1 dUnsi uwiliiu 1 Hew)
Segalaihsnlasimsdndladueanading lufuiinmneamsdouasdenitenas
LanINABUEEN (consent form) finsenteyatazasnunsudiudy
Laﬂmiﬂqﬂaﬁ’uwgﬂammﬂﬁigq subject number ﬁagmmwu%auaﬂa’ﬁ
3. mafuteyaitasdu
panaiaTIgfomauLUUAaUNY Feansuiuildsunginssunsuilanemisiu
fielsalnFesss (FM-CL-01) ¥a 6 dau Téun
dudl 1 Feyavily
@l 2 uuuiangRnssuuasviruafinsuslnne1ms
il 3 wuuTamnudiulaluanuansaveswmuedunsuiuasunginssy
dwil 4 LLUU‘immzﬁwqammﬁ’m%’uLwﬂ%gumaquaﬂiiuﬂﬂ’wuaﬂiiﬂim‘%@%’a
dudl 5 wwunegeumNLiFue A miUlsA LA lsAUNINdeuY
@l 6 uuunaaaUTAUARsoN sUSUNGAnTIH NsUSlnANARSuTESIe M TUAY
marsedinlutslanlnideds
4. nmsbidwugihuiaaadiaslunsujiasiseninammasas
1.6.1 Fnstufinuuutiufinsemsensiisuusenulu 24 $alas uazthweing
(FM-HM-01) SsnanasinsazsiosufiRuazihnduanluuusniivesduansidl 1
1.6.2 navfiutaane 24 $9lus We¥n urine creatinine
1.6.3 Mysminazewnadune 12 Hlus iefuidendmsuasalinse CBC,
BUN, serum creatinine, eGFR, fasting blood sugar, HbA1C, lipid profiles,
electrolytes, phosphorus, uric acid, liver function test, Lag#339
inflammatory marker (TNF-QL, IL-6)

s e1aalnsdslilasuAlugdinulnruinsle
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5. NS ANBUUIUALAZAAAIUNE

5.1 YULsnUaIdUA19in 1

5.1.1 -Jumaunsiutaya

Ky

1. 10121800 8 dadans 1d EDTA tube

2. ¥ body composition: BIA thuin duseuien dusevarinn duseudeile
skinfold thickness (bicep triceps subscapular suprailiac) UuinluLuy
uitndeyadtiy (FM-CL-05)

3. nanadasdaiuiinnsuslane msuaglde

4. AFeliAUInwaulasuinsuioaainsmungunaaes

5.1.2 M3 UIN191ULAYUINTS

ﬂa;:mﬁ 1 control

1. fnnsanmamsdiafiandesufiRnsiiieadostulaeunnstuiinly Summary
Form (FM-CL-03)

2. fnsanusgiinsine $19m3e1 A1DPI uagAdunmdiiiedestulnvuinis
Guitntunuuduiindeyandie (FM-CL-05)

3. enanadnsazlasuayadiloveamng metabolic clinic ludiuvaslasuinis (SD-CL-
04) FsUsznauseunumslimuuztmsulaswinis, food diary, Auuziily
nMsidensulsenueIms BesUiinaumenia Tnuvaioy Tnfew wag fdu

4. ddeyanisuszliunelaguinmsteiuinyseneunisivaiugdiviauas Ui
gwnsiimslésu Tneld food model Wude lulayméulasunns inuidie
upuewslimnzaufunnzvedsalniefuaglsasuiiisatesiulasunns

5. wuaausnldiag 30 unit dhormatasnuiingiseluduaniil 12 iWefanuna

ﬂ&jmﬁ 2 intervention

1. fnnsamamsduaiianesufiinsiifedestulaunnsiuiinly Summary
Form (FM-CL-03)

2 fimsaniUseiinisdng s19n1587 ADPI wasFdunmsiisadesiulasuinig
uiinluwuudunindeyartae (FM-CL-05)

3. 91nadasvslasuayaaiieveIna metabolic clinic ludiuvaslaguinis (SD-CL-
00) FeUsznaussunumslimLuztmadulasuinis, food diary, Auuziiluy

= [y a a = = a a
AN5:@9NSUUTENUDINNS 1389USUNUNDANA TWLNATUN LLRNgN khay WIS
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4. WddeyansuszunislaruimstisusnyseneunisiiaiugthviauasUsunu
9133y 1neld food model LHude Tukuiiy Tsiu wonns Inunaidou
Tofes way RI3u(SD-CL-05 9 09) Wsdslutlymdndasunisinuiasd
wwltuagnulgvnlusuian wenmilennluaynaiioramna metabolic clinic

5. nuadausnldiagn 60 wifl dneranasiasnufiugideludanidi 12 fofamuna

5.1.3 TAuugiiawsauglnsasal

1. wauinesssald

o

2. nuvmuAsnstufin 7-day food record wartipiisesusuusndielilddoyaiilndides
fanuileloraasinsiiunginssunisuilnavesmuies JsenaasiasazdesuiiRuas
thndualuddanmi 12

5.2 msAnnuseninaduanii 1-12
1) ngal control aginsinsiileudasiounsiavineg uagfnnunisiuiinnnsuilon
omnsdunan 1 &t Tureduain 11 delituiinnsulnaemsludunvid 12
wazduninfunainsinsuiaiou Ty Juiinnsinsineu nau control (FM-CL-07)

2) ngyl intervention 9¥iin1s Wsaeunulgymuasfnnunistuiinnsuilnaemsidu

nan 15 undl Tuduannifl 1, 2, 3, 4, 6, 8, 10 Uuiinnsnsinnia Tutan oy

ABULUT WaLlUEUAN 11 TS INILNDLILADUNSUAVUNE LA AAMIUNS

Tuninnsuslaaenstuiinfunainmsinsudasieuly duiinnisinsinaiu nax

intervention (FM-CL-06)
5.3, §Uaiai 12

5.3.1 -“Jumaunsiivtaya

kY

1. 191ZLaPA 8 Uaaans bd EDTA tube

2. 10 body composition: BIA 11N 1@UsaULe7 lduToUazlNn LldusouTeile
skinfold thickness (bicep triceps subscapular suprailiac) Tuinluuutuiin

P

Toyary (FM-CL-05)

Y

P

3. u. manadinsdeduninnisuslnaemsungide
1. Weanadasneunuuasuay FeanmsUiuasunginssunsuilaaemslugiae
uanlsalnEoss (FM-C-01) 5 du ldud
@il 2 uuuiangAnssuuasviruainisuilanems
duil 3 wouiamnusiulsluauaansavesnuieslunisuiuasungnssy

duil 4 wuvliesgvinginssudmiusendunaunginssugUisuenlsalagess
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daui 5 wuunadeuauinuedmsuliasuuazlsaunsndeou
@il 6 LUUNAFRUTIAUARRDNITUSUNGANTIN N1SUTTNANEASUILETNONIWAY
nsmseinlugUaslsalaisess

5.3.2 N15AAUS N9 ULAYUINTS

nguil 1 control

1. fnsansanstuaiinnesufiRnisinedesiulasuinstuiinly Summary
Form (FM-CL-03)

2. MsanUseiin1sin $en1sen ADPI wagddsunndfifeadeatulnsuinis
uiinluwuudunindeyartae (FM-CL-05)

3. Wddeyan1suszliunslayuinsteiuinyusenaunisivaiugdviauas Usinm
asfieslasu Tneld food model ifude waglviunuiuEedlusiu Usinmumen
i Tnunaiden Tnden waz 1030 ludymdulavuinis fwusierruguemnsly
wngaufunnvedsalnFesuarlsasuiiiedestulnuns

a. wuedsit 2 Waan 15 wdl

ﬂ’q'mﬁ 2 intervention

1. fnsanmamsdiafiandesufiinsiieadestulaunnsiuinly Summary
Form (FM-CL-03)

2. fnsadsedRnisdne s18n15e1 ADPI wasAdaunmdiiAeadesiulnsuinis
Guitntuwuuduiinteyagvae (FM-CL-05)

3. ihdeyansusziliumalarunisteduinusenaunisivaiugdiviauas Ui
awnsfinslédu Tneld food model Wudte Tiususiu Tusiu weswln Tnunaides
ooy waz A3USD-CL-05 A1 09) Wiandaludlymdulnuinsiinuwas v oy
aznutgmiluounan

a. wupait 2 [4aan 30 wil

5.3.3 TiAwugiiawssuflinsinaly

1. wiutnmssmall

a

2. numuIsn1studin 7-day food record waztigansesusulsaiveliladeya

a

IndiAssgaiieliananadnsiunginssunisuslanresmuies deraalnszied

UfURuazinaduanluduanin 12

5.4 N1SAAAINTTNINNEUANAN 12-24
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1) pau control axilinsInsiiioudafiounistnvune wazfnaunistufinnisuilae
gvsdunan 1 dUanst lugrsduamid 23 wieliiufinnisuslamemnsludunnid
24 wazduiinduiainisnsudasieu lu Juiinnisnsiamu ngu control (FM-CL-
07)

2) ngyl intervention 3¥in1s Insaeuaulgyuazinmunsduiinnisuslanes

Duan 15wl Tuduanvidi 14, 16, 18, 20, 22 Anmnu Julan Jeyin

ALUZYN TUT9EUANNT 23 98INS5 INILABLILADUNTUANLNLALRARILANT

Junnnsuilaaamstuiinfunainisinsuasieuly Juiinnisvsiamu nay

intervention (FM-CL-06)
5.5 dUaid 24

5.5.1 -tussumsifudaya
1. 1nzden 8 Hadans 1d EDTA tube
2. ¥ body composition: BIA twtin Wduseulen Wduseuarinn useudeiie
skinfold thickness (bicep triceps subscapular suprailiac) Uu7inluluuTuiIn
Toyare (FM-CL-05)
3. enanadasdsduiinnsusianemsuneIde
1. Weaadasnounuuasuay FeamsUiuasunginssunsuslnaemslugiae
uanlsalaFosss (FM-C-01) 5 dau Téud
@il 2 uuuianginssuuasviauainisuilanems
il 3 wuuiemnusiulslupuannsavesnueshunsuiuasunginssu
@il 4 LLUU?Lﬂiwﬁwqaﬂﬁuﬁm%’uLLaﬂ%umaquaﬂiiuﬂﬂaauaﬂiﬁﬂlméa%'a
dudl 5 wuumegeumLiFue A miUlsA LAl sAUNIndeu
@il 6 wuunageUTiAUARson1sUSUNGAnTTH NsUlnAARSuTES e TUAY
masedinludtslanlniess
5. f3lAUSnwaulavuInisiieaalinsungunaes

5.5.2 M3AUIN®IA1ULAYUINS

nguil 1 control

1. finnsanranadaiianvieslfuinisinesdesiulnvuinistunnly Summary
Form (FM-CL-03)
2. f915anUsEIRNISTN® 51901581 ANDPI WarAEILNNENNeYesiulAYUINTS

uiinluwuudunindeyartae (FM-CL-05)
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3. ddeyanisusziliumalavuinstisiunndseneunsiiamuugihviauazUsunu

21139a25ke5u el food model Wude waslymwiuiuisadlusiu Usunaunan

o Tnuvandeos Toden wag A93u-SD-CL-05 Fa 09) Tudlymdulawuinis finy
diomuauewnslimnzaufunnevedsalaFesuasisasiufifstosiu
lnguing

0. wuasd 3 10an 15wt wdsmsAugelassnisundas

ngudl 2 intervention

1. fnsamavnaduasianvesufoRnmsiiedestulasuinisduiinly Summary
Form (FM-CL-03)

2. fisausedinisdnw s18n1581 ANDPI warAdaunmsfiAedeatulnsuinig
uitnlunuuduiindeyagdie (FM-CL-05)

5. ihdayamsussidiumalasuinistsdusnusenaumshiduugdivianaz U3
awnsfimslasu Tneld food model Wude Iiususiu TUshu vonms Tnunaides
Tofey waz f3u (SD-CL-05 1 09) wmdnlulgmdulasuinisfinuuass
wualduaznulglusuian

6. wuasail 3 Tan 30 wiit udsnishugalasansudiiag

Auanlasanig

B9
ngu control MnuNngtnnaunaNiivue 12 dUav mnunndseylmdmutindmun
2113 ananadasazlasuAwugilaeinide a1udsvengy control wageanalnIIEABI

PNULNAMUABIITANUTUNTUADNASS

nqyl intervention MnLIMEtRANBUANNMUA 12 dUAW wazwnmndseyliidimutinfimug
2113 ananadasazlasuAwurilaginidevengy intervention waganaadnsazAed

PNULNAMUABIITANUTUNTADNASS
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APPENDIX 3

Questionnaire

FM-CL-01 Version 1.0 1August2015
Subject Number............ e

) o> a ‘ a o o
wuuseumuFBIMsUFuasungAnssumsuilnaemslufiasisaladosde

ABUS

& : & awv o o o @ %
uuuaaumumﬂumwuwaﬂﬂsams’muLsaq“mswvumguuuums'lﬁinwmumﬁadiuﬂw

a a o p & v v ¢ o
wpinssunsuilarewnsuasussmamssniavlugtheuentsalaGes  lneliinqussasditednynaves

o w 1w & oo % = a '
wumsbilanuhauigiineuenlsnlasesuienisuiunginssumsuilan feyavewsiasyaraszgn

v, b v & v av Y
wudumuduiasuansmanisiinuibunmsauvindu deyaiiiiuiivsdoyausenounsive Liinalaq

sensinyvesinAdaivernuindennvinlunisnevuvuasunumummniusie Taedoyaillasu

av d o O [P S '
wustleniunsifoitedaunguuuunstilasuirdauniithelsalsifaredesiduanandsly

<- daufl 1 doyaialy

vaveunszAanuetige
3519 vomes (idn)

njuviuaSowing v adudes [ finssiuanuiusievesvin uasvioidudnadiugosing

1w 01 99 O 2. wiga
2,919 Y \fieu
3. e
0 1.yws O 2. aSad
4. @A NANSTE
0 1.V 02 ausa
0 58U

5. iidn
O 1. 01AnTID FIHTceenene s
[ 3. 01ANZTUDON FIIA.ccereeeer s

0 5. mald wmin

6. MSANW
O 1. LildSeumisde

[ 5. sfseadane

0 2. Uszoudiu
0 6. vaa/Waw.
(I ECRRTE LT T D L
09. 8uq

7. 01N
0 1. ihGewidn/lndnw
[ 5. wi¥nansgiamia

9. 190u 0 10. Buq

[ 2. wedw/uidu

0 6. vigsfiadusia

[ 3. daaw

[0 3. wihe

[0 2. aana Swmda

(0 3. Uszauvane [ a. Sseunu

0 7. Va3 ann

0 9. Yyynen @

O3 winswvism 04 dswnns

INSITFETEMAS REVIEW BOARD

Faculiy of Medicine, Chulalongkorn University

5 /1 L 1A, 7558

Date of Approval

Tasana53dn i gukuun 1Tl v wiloviuvionganssuntsusinaemsuszussmniazsiaulugiauentslnidodt FM-CL-01



107

FM-CL-01 Version 1.0 1August2015
Y d
8. dnunenegendy

0 1. druvesmues O 2. thwn 0 3. 8uq

9. inuendvegnaudiaviolai? ]
O 1lddwluneute 11) 0 2. il
10. awBnegsaiwduiniilasine

0 tanii/assen 0 2. fifea 0 3.gn/gnasla

O 4. vaw/wau O 5. 8uq
1 TmlLa%‘\ﬂ'luu.viasﬁ’ﬂmﬁvhuu?\'.nﬂmmsﬂiqﬁﬂL%w‘s‘ammsﬁwht%;ﬂﬁﬂa?
0 1. tiewnh 5 o O2s58ie 03.9-12p

Oa. 13160 O 5. anan 16 e
12. Tnsadeluusazduaviuuding ensutesiiio?
0 1. tesn 5 e 0258 039128
Oa. 131640 0 5. wnnd 16 o
13, lunsaiiuslaremsupdudmiss e Tasfedensiemsemsiundn?

0 1.0weq 02 gd 0 3. winth (BN T N——
ad - v o
14, lunsdidvinudlnremsiiusues lasRegussusznauemaundn?

0 1.mue9 02 @ 0 3. wins? [ YL FO—
ad & - va v o a
15, lunsdviularemnsitizues lasfegideningiulumsusznevens?

0 L.oues 0 2. gd 0 3. windd [0V,
16. ¥useelEsuAuusnhiuesdwiulsalaanuvastathe @euldnan 1 4o Soadwunnunnlutioy
Tudes O, 1=unitan uas 8 = Towitqn) T
0 1. e O2uwwd O3 dnlavwnmsAindmusemns O dwenna J
0 5. lau Oe.qnd O 7. wihounondndous (T —
17, vuaelEdusuushdemsdmiulsanmununddatne (weuldunnnin 1 9o Bosdrduainann
{utiey Tudes O, 1= anniign wae 8 = tioviian)

Ot biwe D2wwd O3 dhlavnnsaindmueemns U danewna

o a o a v« )
Os.ieu U6 g 0 7. wiinnuwertniue [ 8. BUGeeeerecrrnee
18, vhuagldsuduushuemnsdmilsaauiuainuvddatne? (auldinnndn 1 98 BesdrRuaInuN

{uties Tuges 0, 1= snniign uavs = Touiign )

Otlies Ozwwd O3 dolawwmsaindmusewns U dneuna

Os.iteu D6 g

ST TUTIONAL REVIEY
T, aby of Mudicine, Chulalangkoin University
of Approval... 1k pIL;) 2559 2

¢
Tnm1ﬁv"un1fﬁ'mmpluuun1ﬂﬁfnw:]vu"m#ndﬁ/u;mqﬁnssumsu nmmiuasuﬁmmovsé'nmulug’t’hwsnknlm 939 FM-CL-01



108

FM-CL-01 Version 1.0 1August2015
19. vi'nuﬂu‘lw’m’%’uﬁmuzﬁwﬁﬁummﬁwjﬁﬂjﬂﬁuﬂiw) nnuaslathe (neulduinnds 1 4o

- o @ 03 | a &
Geshivamnnluies Tudes [, 1= unitgn uaz 8 = vieiign)

Ovbiwee  O2wwd O3 dhlavwnmsaindmusemns O aweruna }
Os.dew  Oeqnd 07, mineNEnsiwu 08. 8.

' a <
20. vidiwginssumsguyriedhils?

O 'lbivwe U ve uivgaluud.............. ] 0 quibudsedr
21. yihusingnssunisavgsietnls?

Anusie Tw/dua

O'bive U e wingaluudn.............. U O aue/ni/geduvsesn....... wiv/duavi
22, Tutha 3 Feuitinun vihuifeTnsusedfusesvlon (Funanavausmiuiuaseduan)
WSsuiiguionssuduseauaamminTunyeweswHO 1onas SP-CL-02)

O fainsUsssiiuund = oo, uiireduavi
ORNTTUUT e ufineduav
O ANSTUVUNEN oo, ufiredUnav
OMN55umEn e, uiinedunv
santevun wiineduami
O viesnin 75 undisteduav 0 75 - 150 wnildeduansi
O 151 - 300 wniidiedunni O wnnan 300 wiideduniv

23. Tut 3 iWoudiriuin vimeentdmeuvuselsnsieieseatioy 10 wiiiienduisl
O Livendrdenie O venrivdsnie meude 24)
24, Tugha 3 weufiian viuldaeenidimeuvuuelsindeiiesesetos 10 wiirends saunan
Wavuawils? (Runaarauruiuimuadeduami)

[ fown 75 wnfivieduny 0 75- 150 wiisiedUani
[ 151 - 300 uniiriedunni [ annnh 300 wniireduami
25. Tutha 3 (foufirinan vhuﬁn'ﬁaanﬁ'lﬁ'mwLﬁaLﬁ'um'muiquiwaqné'wtﬁa(muscle strength) fi¥u
soduni?
('siee

[ 1 Susteduami ndwifoday [ wou  Oen O e Uwdy Oaetwn Chg
[ 2 Susieduami ndnaifodan [ uwy Uen Own  Oes g Oastwn  Otwd
U 3 Susteduami ndadfodu [ uwy Uen Own Ovies D Uagtwn  CHvd
L >3 Susiofuam ndwidedn duew Oon Oan [vies Oue Oatwn O'ng

.............. Jusiodunvi

INSITTUTIONAT REVIEW BOARD

Fuculty of Medicine, Chulatongkomn University
[ ks No... K193,/ 58
Date of Approval ] (’ u.ﬁ' 2559

3
Inwmﬁé’ynwri’m_zn;tmuumflﬂf:rgudn)’mﬂau:"uu;-:wqﬂnn‘umfu?bmmmﬂmsussmw':zn?:mumyzhyuan’[snlm%'m”v FM-CL-01



FM-CL-01 Version 1.0 1August2015
d o a @ a o
daun 2 uUU'mwqmniwuazvnﬁuamn'ﬁuﬂnna'mw

o & o o (- | o a '
ﬁﬂuﬂj AFUINNATDINAUY v ﬁﬂu'ﬂBWIﬂiQnUﬂTmLﬂﬂﬂiQ‘Uﬂ\!W’N}ﬂﬂﬁijﬁ

Duvsgdr  mnefle  wamang@nssuegnainausyniu

ALULH] meie  wammginssunninSewiiu 3 a3e Tu 1 &Uami
UU9AT et wamangAnssudesnda 3 s lu 1 duai
ey wnefe  iesuanmginssuilia

o
Tugae6 ideuikum

T =
s VI’luiU\J‘SzmuiJ'mﬁﬂﬁj_ﬁLﬁu

) v =
s VIﬂUiUU?S’:Vl'\UQ’M’ﬁVIﬁjﬁm

v P &
. yhusuusemuensniisawin
" v o
: TuSuUsemuewnsiitsaien

1
2
3
a
5 yiudulsenuensiu 1wy emen vde uningi
6
T
8
9

 yhuuusemuensuseuamstyihidad

. yiuduusemuemnsuseangin

. vinuuusemuenmsussiavnaldl

ymSulsemuensussandandenuduaziusdaui

10./1uSUUTENIUDIMTNEA

11 71suUsemus Tl

12 yiusuusemusmsene

" w o o
13 ymudursenlusiuldnsmnauBinafiuwmeimun

Ty T 11 [ ———— nSunedu

d v ' a d
14.flevinusulszmuensuentu vihudsufiuiaieny
SN 1Y s FIUAT o D7 VBUWY ... FOUTY

ad e » \ o wes 1 P
15.l!J0‘Il"lU$U1]58W’lUﬂ'\Wﬁ\J8ﬂU'\‘lJVI’Niﬁﬂ’J']S’WI‘ﬁN?ﬂ

Aiuly

A I a d
16.4Hoviusutsemusnsuentiu viwdeuduaieesa

v v
VI LY .oeens shea....... tndeusu .....deum

o o (% ) s 1 -t
17.mev'nusudszmuawmwanmumyﬁam"mmima

wuiull

1w v \ v A& ]
18.lﬁﬁ?/ﬂiﬁ\l\h5‘VI'11J8"|W151JBHU"1U Y\'\Uﬂﬂ\lmmﬂiﬂiﬂiﬂ

4 aa s
RN 1w niny Vana INSITTUTIONAL REVIEW BOARD

ine, Chulalohykorn Univeds

ty

d v v 1 e/
19.mamusuﬁwmuaquuanmumug%g?ﬁn

= | Dat sproval. 1k u'ﬂ‘ zssg 4

2k

,Tnwm1'3o"ymiﬁ'w'nguuuun'ﬁ‘lﬁfnwd?ﬁ'mﬂsUi’udfmqﬁnﬁumwibmmmiuazumn1n77wmtw1ugﬂauuanffn1m?a§'v FM-CL-01

109



110

FM-CL-01 Version 1.0 1August2015

hfused

Fhﬂ"lu Hhy 2

ee
Do

bw‘amﬁu.‘lﬂ

a0 e oY a o
20.u.lav:'luiuUszmua'mfﬁuanﬁ'm YNUABAFUATBIUTY

ST W ... YIWIPU...... IdUEIEY VSN0

21.tﬁavhu%'uﬂismuaﬁmsuanﬁ'nwhui’ﬁn’hmmssa
Wivaiuly

22.L:'J'avhus"uﬂssmumwwuanﬁwviwé’ﬁm’mmsﬂ'u
iuly

23 visudsemusuaulusaeunlne wiondndus

a, 4 o dv a
wuemnsiiveTgslen Bvie/ailn

) o o Vv «
24 yinuduiesesnuueanesed Ysunm.............. fou/dUa
l o - Py ] " w
25 vinuguyviaviseeglnaBanuguuss ........... s/

duavk

o a ' ' &
26.Lﬁaﬁ~:'|umﬂn'1amaienﬁawmwwu PULANIU UG
" ow & a
daassa yMusuUsEMUasIINNILaUni

] o fl P
27 \eflnumamanieloniaitauidu UL NUEes

FrassA viwdmnuandSinaemis

= = : z
28.floflrmumamavielemafiewidy nuudsny sEs
o 3 a o '
Fasse vinudenfuomnsiiisadoudy

= = ; X
29 dioflnumAnmanislonaiiawidy MULANIY MR
) a o '
Fassa vinudeniuensiiisageumny

P a ] &
30.dlpdlumAnanselamafitAwil LAY uEes

€ 1 a4 a o, v v
drassa vinudeniuamsiilututies

INSITTUTIONAL REVIEW BOARD

Faculiy of Medicine, Chulalongkorn University
1 AkB ‘\udqs/sb,
i Date ef Approval 1k u'ﬂ' 2553

5
l'nsmhﬁv"yn17ﬁ'mu7§duuumslﬁfnwd‘)u"mr‘fwi’uzlfmqﬁnssunwu?fnnmmma’zussmmn.-:é’mﬂu!ug’ﬂwuanl'saIm?'ai:: FMCL-01



111

FM-CL-01 Version 1.0 1August2015
dauit 3 wuuiramuthilaluamusansavasmueslunsuiuwasuwginssu
o & =) o a .
gfuss nguviiadeanne v adudesitassivanudusiavesinanniiga

silshwguRldegtomiven  wneth annsaufjuRls natu

shiladw ol e annsauinlas-6 Juseduam
TaishuledFuRla mnei UURleUszane 3-4 Susieduai
UjuRhild e UjURAldUsznm 1-2 Yusedua
UjvRbildedwiven minedi UURLildae

1. vnuuladwhuausaiudseniu

s lansaan

2. viniuladviuansaannis
Jutssmulisiiuliiesadld

3. yuuledwiuawnsaanms

Sulssnmundeliiosadla

a. vmufuledwihawnsaannis
Suuseyiluiulviiesasls

5. yinsuladwihuannsoannis
Fuussmugmmamuasthaal
eadldt

6. nafiivihueugulvsiuiuiulein
, < e =
yhuanunsawaniuaeumssudssnu
emsswandnuaveuntl duuth
Vaoalusitu 1ty ang Juid dudos
& 5
5ldiloas 1-2 viwl
a1 f} < )
7. nadiitinudgsemsiesvinuiiladnvin
a o sa -
ansadenyhownsniiviunaungs

wnwauiulsalald

o o
annsaidenyhemnsniiuiunnlysiy

wangauiulsalald
9. ﬂiﬁﬁﬁﬂu@mm@ﬁﬁwﬁ"u‘h “(\é}“"' NSTITUTIONAL REVIEW BOARD
'i"l'li']ua']u']iﬂLaanﬁngﬂqsﬁﬁﬁmm ;7 | oo o 1t adicine, Chulilongkor Unjversity i
R | oot AL U
e Date of Approv " l

Tmn1ﬁv"umsﬁ'wm;vuuun1f‘lﬁ‘[nwx]'n}’nzﬂ'azli’uzlfmqn"nssun1su‘s’l'nﬂmmfuazumnmwxﬁ’mwlugdwwnknlhdaﬁ FM-CL-01



FM-CL-01 Version 1.0 1August2015

dudl 4 uu‘u%l.nswzﬁwqﬁnssuéw%’uuum‘f’unaquﬁnssuQ’\'J'wuaniin'lném%'a
grfus nqmmiiadosmne v adlutedd Anssiunanudusdeusaing
1. vumumiinelusiuiviiaanuilumduasindmunensuuziwieliz
O vtmdusedlutas 6 ouitian O jumduusesuelita 6 wou
O &3hivfuR us nauswineujintugn O &bivjod wineuwuiezfodlusn
1 \piou dramh 6 woudrami
O S:bivjuR uaz Selinwnuinesujin .
2. vimildmuguuiinesndemuituwnduazinduasmsuunindeliz

O ufjiRdudsedilutas 6 iweudtinuun O vjivmdudsedusbifa 6 ou
O &3biufoR us Mausudnsufialusn O #bivfuR uineuauineufinludn
1 \fiou thewh 6 \Aoudnanth

O &elivion wae Seldnaunuinngfoa

) < o o o s
3. ynuldmumuuinuemavmusasnhmanuiivwduasindvmnensuusimioli?

a aa 0y ' . aua o 1
O ujimduysesilugan 6 wouiiiumn O vgvdiduvseswliaa 6 dou
O Salsiufon ud neunwieeyfinludn O &biviuR winwawdmsujialusn
1 iflou thawth 6 \wioudranth

0O &3livfun uay SiliraunuinesUjun
) ) 4 03 v o o w4
4. viuldmupuinaliunaiivmduasinimussmsuusthvieliz

a wa o, ) a oy a wa o, 1
0O yjvdlusediluga 6 woudtiuin O vjidduvsedunliia 6 wou
O giliufon ud NeusuiezyfiRlusn O &livfid winausuiasujidlusn
1 \flou frewih 6 outnani

O &liufuR war Shivnunuiesugin
e d < '
5. viusuvssnuemsiiimnlegavdelsiz

a wa o 0} a da a, 9 "
0O ujididudsedilug 6 deuitinumn O vjiRduvseshusilaiaa 6 wou
O gabivjum ust neuswiezyfirlusn O &dbiviiR winausuinsufoiluda
1 \fiou dramh 6 \fipudnamth

O &3hiufon wae dshirausuinsufod

6. vnupanmameuvuuelsinfindenunsiavatiatios 10 unil wishiz

a wa o ' a d. aua o '
O UjuRdudsesilugae 6 ieuitinmn 0 vjvidudszsulita 6 dou
O SlivATR ud Neurrinesyfialugn 0 FligoR winwwudweujorlusn
1 (fou fhawi 6 \wowdramii

O SbiUFUR uay dilibnausuinneu ITIONAL REVIEW SOARD

2. Chulalongkorn University

Iju!c of Approval ] l" u'ﬂ' 2559

Tmnvs—‘m"umsﬁ'mmgt/uuunw?ﬂ'[nw:fﬁmﬂwﬁluiawm‘nssunmﬁfnnam'n'uﬂsummmo:inmuww'wuanB‘an%'aiI: FM-CL-01

8

112



113

FM-CL-01 Version 1.0 1August2015

nfowmnzauiulsalald

P 5 ' <
10.nsdiivinugemmisugsduiavinuiule
) a S
IMuEINIadenyiewnsAivs
Wsuwnzauiulsalals

1Ll wihawnsaeenddinie

&l " ov
ltUUlI.SIiUﬂWE)WBQGU"NUSEI 10 w¥i

fon3Y

12vhushiladwhuannsaeendidinig
wwuuelstadeidesethales 10 unil
sonss uavavarldegaion 75 uit
sioduavt

13 vhleiwhuanansediioing
Uszdiuazanldethaios 150 undide
FUank

1. vhsiulahvimanansoifetas

UszdrTuazauldeshaies 150 uiiine
duamilasiinseenidimenuuue
TsUnazauanlfedios 75 uine
dai

INSITTUTIONAL REVIEW BOARD

Facaliy of Medicine, Chulalonghom Uriversity
oS DR
) '(1\.12111111&2559

N

l’ssqmﬁﬁ’anwﬁ'mumluuumﬂﬂﬂwdv%lﬂwi'mlfquﬁnsfunm/?bm97mfus:vmnmov:efnwulu;]’dwwnfmIm'{oi’o FM-CL-01

7



114

FM-CL-01 Version 1.0 1August2015
] < @ @
daufl 5 wuuvmawnaﬂuﬁﬁﬂummsﬁ'\mﬂsa‘lméaseuazmmmnfﬁau

o o o ) ) a o :
ftuay nguviiaTomme v adlugedd MhuAadngnies viaiRudasludorinlagiden
P & v o, d v . n a o a Yo
1. fodulsalndeivindmmsuiuirfoiudsunginssumauslanemavioli?
0 wdu O hisndu O binsw
4 & oo o, ) o [}
2. odulsalndeswindrmiiuiteiosurinoudednituilneisli

O swlu (mevde 3) O lidwdu (meude 4) O 'Lbinsu@meute 4)

o a & ' ., & v ! ) >,
3. mrmtfluo'\'aqmUﬁmms'u‘ﬂnﬂmaiaivnuawﬁnwﬂizmutuaawiuu‘lwmmaui‘nn'z‘lé‘luﬂ%‘mmu

avwihla?

- & v oo o d v Yo
4. dladulsaladets vimuidimusiduiivsiewnumuuiinaundaviohi?
O i O laidniu Oinsw

5. mnfiwLi‘luo'\'aamuqnmi'u‘ﬂnﬂmﬁgvhummm%’wwmuLnﬁa'lﬁtﬁu'\m"z'uaewh’lﬂ?

a o o d o - v 3
6. ownstialafimmandeaitedulsafdenidnnnd 1 9o)

0 daden Odmndes  Odnwilen O wuds 0 thgudunsegn
O wwie O leldvanes 0 usen O wia O Azt

O vzau 0 theen 0 wledludnd Ouzazne O du

O ndwe Owesds O Olbivew  Ooug

a 4 d 4 v = 4
7 gwnseialafimmindsadiowmslimununsusinrewnsifiuumaduge?

O dmndes Oémmies Domte  Odneddst O deld ¢
O qunszgnvy O 'elnfavies 0 vem Onewdwd O uesen

0 dheen O shurkds 0 & O néy 0 wevitia

0 duein Owends 0w Olivsw  O8uq

a 4 o o d = da Y
8. swnswislafiesvindsasioumdlimununisuilarenaiiinedwedag?

0 dmnéee O dmwmilen O vuuds Osnnelsit O lela

O Busin O'telavevies O uwan O udeitanes O e

O aeth O via O séy 0O unaly O weth

O ni&Eyu Ond Owesde Ol O8u ——

INSTTTUTIONAL REVIEW BOARD
e

rhiedicine, Chulalongkom University

11 1A, 7559

10

Inﬂn1sﬁiymfrfmmgwmumﬂﬁfnvmhtfmﬂazﬁ'uuimqﬁnssumsu?hna'm')sua::ussmmwzé'msu‘ledwuanfsn!m‘s'aﬁ FM-CL-01



e
Tasams3semsimmagusuumshilavurUnilovivugmghnssunisusnem n2zoniay g Talaidbse FM-CL-01
niohi?
a va o a% 1 . P o '
0 uitRduszalita 6 Weudiiman O vjiduusedudliia 6 weu
O &aliviun us mwsdrezufinludn © O SehivfiR usmwsuihazyfuatuen
1 oy 1w : 6 \Woutnamiin

O LIV wae elianwnuinesujon

8. vhuiifatnsusesriuazaulfetaion150 uriiredunwiviseli?

aea o ) e awa ° -
O vftmduuszdlugan 6 doufiiun O vjtidudsesusilifie 6 e
0O S Liviua ud Mausudiezuinlusn O #hiviud urnuuinsufuRludn
1 (fiou thami 6 \wioudramih

O $livin uaz delinaunuineyjin
9. vhuiiietsusediuazaulfeghnien150 uniireduamilasiinseeniidanmenvunelstnavanatle
athatles75 uniineduaniviali?

0 vitAdusedilutha 6 iieuflinun O vjtmdudseiwsilits 6 deu
O Sliviun usd nausudinedfinludn O bivfoR winwsuinzufirlusn
1 diou dremi 6 \oudramii

0 bLiVFuR uae Selinwunuineufin

INSITTUTIONAL REVIEW BOARD

. Chulalongkorn University

.08

i - 14 N6 755
boboalontice 9
Tnsqms%‘ﬁ’almsﬁ'mwgtluuumﬂﬁfavmhﬁ'mﬂm/i’ud;mqﬁnssumru?fnnnmvsuaxummn77.7&7“nmu1u€x77mn1’snlm§as"a FM-CL-01

115



116

FM-CL-01 Version 1.U 1AUUSTZULD
< o a o a a a W - o 7y
dun 6 uuuvmaa'uvmuﬁmnama‘dsqunni‘mmsuﬂnﬂﬂannmﬁtﬁsuawmmasmsmsa%':mae
v & v
fuaelsalaiseds

o o o (| o a .
ﬂjilﬂﬂ nim”w"uﬁiJQ“u'lu v aQll‘u"fa‘n’lﬂgﬂﬂUﬂ')'mﬁﬂ\ﬁu'ﬂaqvnuu'\nﬁﬁ‘ﬂ

o o Ko o o T, ; .. .
mmumuutﬂutwaqmiuammwuﬂmLﬁumumwamutmwiﬂumymﬂgﬂmmﬁumﬁ

- e v

ey Wit | ., |, ., aivhudoy
wiuge [aifiusag Taiwsdle

Y18 athads

1. msfuusemuampilnsuesiagiglilamihoud

&
WY

2 gusulusaviiesurulneannsatisiiums

yhanvelald

3. panfaisensiaduannsatisiunsiauYe
n

< o ]
4. msguyvistinalilaviuugay

4 d o <= o '
5. mwul.ﬂiamuuaanaaaaauﬂa'lﬁlmwmuuuaa

6. mamursnimnindalfeglutand (BMI < 23)

dwaliladondas

7. msthuasainabilarinnuugas

8. msSutsguemnsInAnIUnRumanaiiey

¥ ‘et 1
L{‘luﬂsaﬂwa‘luuwammﬂmﬁﬂuﬂm‘lﬂ

9. mmann"lt‘\'amuL{‘Juw.lss'q"tﬁna'(ﬁlmﬁau'ﬁ'ﬂaa

10 maSusemugamnnisabiladenditu | (&

) o P
11.n’ﬁquszmummiunu'lnﬁna'lﬁlmLﬁaul.%wu

12 m3dulsemuemnsgraUesase finalvims

yhavetlnanal

13 m3SuUsEmuemsUaesase* dkalins

yhauvelaanad

v
14.M5UUTENUBMITHIUBYASY* finalvinis

yaueedlnanas

15. mMIsulsEvueInenUeYRI finalinng

fhauvetlnanas

16. myjutsemuewnseuseais* Sialiin e g
W ECAL

sdnekorn Univiersity

fhauvetlaanad

= E)

. Date of Approval 1 12

Tasans3ssmsiaugUuumstilavu) Imoviudgemgiinsaumsuilanomiazt jm77:5nmu1ué’ﬂvwapfm‘lm§oi’4 FM-CL-01



117

APPENDIX 4
Food Record

o v o = A <
ﬂ’]i’)EJNfﬂii]uﬂﬂi1ﬂﬂ1iﬂ]ﬂ1§ﬂiﬂﬂi$ﬂ11ﬂu 24 mim

o o

fuuzihlumniuiinenis

o o 4 o

1. fuiinsemsuazdiuilsznouvesemsuazinieeauisulseniueialu 24 1 1ue TaeSudauaiiodnnanoumn
U
o = Av a A 4 qu v < D) D) Y v A A &
2. fuiinfSinaemnsisulszmusialuusazie Tasveandaldmiteilu Foumn Foula dromn1a sindi vievu
v qQ 9 il = Y ) o A a aa
Auveunar ldwiodlu Youm Youlas vse Jadans
3. 518msenns Wszydeinlgaludnuuzla mu lanes wyens luider nsedndn

v A

y o A 2 ' & 7
mmlgsemsieanganszyiagau Ifazidea mindeemsleduianganszydanlszneuiiszy ldanua

]

= a4 P 3 A 2 Y dq1 4 a
4. mmjmimmﬂsmﬂgﬂummnw waa ey nla 1‘145311 Wanadildimiuau

v, i R v
5. wa hilWszydludud nSona nieuszyvina

7 P
deorinyma | amundfe/ 21M15
sznovermns ¥o01115 ailsznew/dio Wana
) v A a ' - ' ¢ 9 ¢
Wrzoou.  fwuazainde | uwudagi na 3w vhswéd 1 9049 (12 UMW)
= .
N 1 NABA (240 cc)
0710000, | Funul v 1 ui e 3in 1 | uialng) (120 co)
o v ) + a4 % y g )
Aanedwi12.00 | Swewinsde | Mu@enihivin | idwdn 1§29
u. A )
QnaumNyYy 3qn
vyan 1 Houliy
072990 1 9wl
a ¥ v
1@y 1A 1 Foumn
Wuisoon. | 1w H1ndes 3 9ni
anA unalnnzi 1n 2 Foulde
wzWonlig 59U
3 v
1N Vi 878074
o t) Y Y [
Anaziimy nz 3 Foulde
Ny 1 Foulde
Wdain 2 Fouldy
v - v
CRIRES néw 1gn
S a v
Mnzh 1 878079

% PO S ST a aq o , PO O
TnsamsdsemsianngUuums Id lasnhniadtedfudjanganisunsud TonomsuazussmanednaulugihouenTsnlaidosa FM-HM-01



118

wuuifuinemsaimsnsudsemulu 24 ¥alue vazihvingh

. 2 y o 02
sgdriui TR Alansy
& A4
ifeo1m3/| douiides 01113
na | dgeemns Foonn13/ove dnnlsznouiisulszmu ST
z Z
Al Ao Houw / doulhz / ini /drona/gn

na | gues/ ; S o o
Fouw1/ Foulaz /indi /daena/ gn

y 9 )
Foua / Foulag / iwi /dareaa/ qn

) 9 @ uo oY
Fouw / Foulaz / il /darona/ qn

v 9 )
Foua / Foulag / iwi /dreaa/ qn

) 3 W woa Y
Fouw / Foulaz / i /daroaa/ an

v 9 )
Fouw / Foulaz / i /drea19 /qn

F

p;
o ¥0/ Foum / Houlhz / nil droana/gn
naniu | juee/

Fouw / Fouldz / ndl /drwaa/gn
n

v 3 T )
Foua / Fouldy / viwi /daenna/ an

k) k) g w a9
Fouw / Foulaz / iwi /d20a9/ an

v 9 @ uo ooy
Foum / Foulaz / wi /d2en29/ an

Fouan / Fouldz /Wwdl /drae/gn

D) D) @ e oy
Fouw / Foulaz /ind /drwuaaa/ an

& &
uoidu ¥0/ Foumn / Houldz / Wnil /Aoaa/gn
na | Ygues/

Foux / Fouldz /il /dreana/gn

¥ ¥ g o A Y
................ Fouw/ Foulay / indl /drunae/ an

v ¥ )
Foua / Foulaz / iwi /daroaa/ an

Y k) lod o a9
Fouw/ Foulaz / indl /82en29/ aqn

v 9 )
Foua / Foulaz / iwi /drena/ qn

£ t4 o o Y
POUY /‘muim /ANN /DWAN /Qﬂ

z
, any Fouw / Foulhz /indl /drwaa/gn
VoI
yupa/ B} . )
e
0 Fouan / douTaz / init /drwae/gn

v 9 W oAy
Fouw/ Foulay / sindi /dawaae/ an

5 P piw d 2 2 . , TSR
Tnssms3semaianngluuums W nmnhdadiedSlganganssumsui TanennsuazussmnazdnaulugihovenTin laisess FM-HM-01



119
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Nutrition plan
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APPENDIX 7

Sampling Sheet

yzvlouenansding Part 2 (stage 2)

subject 4 S S
H.N. 78-8fa VaUANNND LUBsWNS line
number

2-01-T

2-01-C

2-02-C

2-02-T

2-03-T

2-03-C

2-04-C

2-04-T

2-05-T

2-05-C

2-06-T

1
Tasan 39 i guvunstilavudraeysud awginssunisuilanemrsuszussmmnssniaulugiasuenlsalaFoss  FM-CL-04



yzvlouenansding Part 2 (stage 2)

subject

number

H.N.

Ye-dna

> a 4 .
Tayannna Luasns line

2-06-C

2-07-C

2-08-C

2-07-T

2-08-T

2:09-T

2-09-C

2-10-C

2-10-T

2

Tasen53demsvimnguiuunshilavudvanlovsud jmginssuntsusiane msuazussimnnzsmaulugiaeusnlsalnoss  F-cL-04

127



nzrleueanalang Part 2 (stage 3)

subject

number

H.N.

Ya-dna

o a i
Yadannna busnsg line

3-01-C

3-02-C

3-01-T

3-02-T

3-03-T

3-03-C

3-04-T

3-04-C

3-05-T

3-05-C

3-06-C

3

Tasen53sensiunguuvumshilavudnsieusud sowginssuntsuilnaomsuszussminrasonisulugiaeusnisalaioss  FIM-CL-04
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nzvDoueaadias Part 2 (stage 3)

subject

number

H.N.

Ye-dna

o a i
ayannna bUesns line

3-06-T

3-07-C

3-07-T

3-08-C

3-08-T

3-09-C

3-09-T

3-10-T

3-10-C

4

Tasan539emsvinmagukuun shilnaudndeusudsenganssuntsuilnnemsuazussimnrzsmavlugiaeuenlsalaioss  FIM-CL-04
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neDeusrangsing Part 2 (stage 4)

subject 4 A
H.N. ¥B-6Na Uaglannne Luaslus line
number

4-01-C

4-02-C

4-01-T

4-02-T

4-03-T

4-03-C

4-04-C

4-04-T

4-05-T

4-06-T

4-05-C

5
Tasan 53 9emsimngukuuntshilavudhvnslousud jmginssuntsusiane msuazussiminrassmaulugUaeusntsalndoss  FIM-CL-04
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neDeusrangsing Part 2 (stage 4)

subject 4 A
H.N. ¥B-6Na Uaglannne Luaslus line
number

4-06-C

4-07-C

4-08-C

4-07-T

4-08-T

4-09-T

4-10-T

4-09-C

4-10-C

6
Tasan 53 9emsimngukuuntshilavudhvnslousud jmginssuntsusiane msuazussiminrassmaulugUaeusntsalndoss  FIM-CL-04
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o ¥ E 7
Ltuuuummagjagﬂw

Date... H.N. .. saNaMe s

BPiumanmcasasaransai MR asnsasamm] DUISEasmsasammn HEBR sy CM:
MAC.......ccuunnenee.€m  SKinfold: bicep.........weeecomm triceps..............mm subscapular ..............mm.
suprailiaC.......mm. L@uzaUTRE. .o LY T S

Body weight ............. Kg %water ................ Visceral fat............. Bone......ccceece.. BMRuciicien

%tat fotalvausmmsisis muscle(kg) fotalummasisss

) STOKING sissasvssuscsssmsatessammasniss [T [ CE——————tee
Requirement: protein...........c...g ENergy .....coevivennennennkeal

Physical activity:camsinmissis Exercise

DPI.. .g/kg/day Physician order ...

NOTE

759015396 159RIUY, In73bi homausuUsanganssunisuslnaomsussyssnmazer e MUTOF9 FI-CL-
Tasen1579en19vanguivun1shilavudwasleysudgemginssunasusin g0 Tuglt TsalaFoss FI-CL-05




Contact name:

Tufinnsinsfianiu ngsl intervention

Phone number:

&Un Wi 1 Date and time:

&Up¥i7 2 Date and time:

Topic : O Dietary record
O Problem

Topic : O Dietary record
O Problem

Call summary:

Call summary:

&Un Wi 3 Date and time:

§Up¥i7 4 Date and time:

Topic : O Dietary record
O Problem

Topic : O Dietary record
Orroblem ) datiuiinoms

Call summary:

Call summary:

&UnWi 6 Date and time:

Topic : O Dietary record
O Problem

§Uniit 8 Date and time:

Call summary:

Topic : O Dietary record
Orroblem ) detiuiinoms

Call summary:

&Un Wi 10 Date and time:

Topic : O Dietary record
O Problem

&Up¥i7 11 Date and time:

Topic : O Remind follow-up date

Call summary:

Call summary:

Tasan1539em s guuvuntsTilnauvaloysudsanginssunisusinae msussyssnim

Tugfifauuonisnlaidoss FM-CL-06

v
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&Un Wi 14 Date and time:

&§Un9il 16 Date and time:

Topic : O Dietary record
Orroblem ) detiuinemns

Topic : O Dietary record
O Problem

Call summary:

Call summary:

dUn Wi 18 Date and time:

&Up¥i7 20 Date and time:

Topic : O Dietary record
O Problem

Topic : O Dietary record
O rroblem ) detuiinewns

Call summary:

Call summary:

&Ua i 22 Date and time:

Topic : O Dietary record
O Problem

&§Upn¥7 23 Date and time:

Topic : O Remind follow-up date

Call summary:

Call summary:

Tassn53dm s guksvunstilnouvndousudsemganssuntsuilnaomsuszyssimmazsnisulugasuenlsalniioss FIN-CL-05
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Juiinn1smsinana nga control

Contact name: Phone number:

HUan9iit 11 Date and time:

Topic : O Remind follow-up date

Call summary:

SUan9iit 23 Date and time:

Topic : O Remind follow-up date

Call summary:

1
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