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CHAPTER I

INTRODUCTION

1.1 Background and significance of the study.

The malnutrition that frequently occuts tnseancer patients may influence their
ability to tolerate various treatments and have an impact on their quality of life. The
risk of malnutrition‘and its_severity are affected by the tumor type, stage of disease
and the antineoplastic therapyapplied (Spike and Brennan, 1989). Moreover, cancer-
associated malnutrition has many consequences, including inereased risk of infection,
reduced wound healing and reduced mus;:ie function (Langer, Hoffman and Ottery,
2001). Malnutrition can also affeci‘the p;':'tt_ieJr-lt’s response to therapy (DeWys et al.,
1980) and increase the Incidence of treatnﬁéh’t-r‘élated side effects. It is thought that

v .i*
death can be attributed to €ancercachexia ifi-a significant proportion of patients (Buss,

1
1987). Cachexia is characterized by anorefX‘iaf, flchanges in taste perception, early
satiety and fatigue, in addi'ti'dn to weight Ioss cfjlgeéron, 1992): The frequency of
weight loss and’malnutrition in patients with cancer ranges'from 31% to 87%
depending on the tumor site and stage, with the highest frequencies in patients with
cancers of the aerodigestive tract or in those with more advanced disease (Huhmann
and Cunninghum,. 2005). "~ ‘Early ' identification’ of ~.malnutrition and appropriate
nutrition"'support may lead to beneficial outcomes including improvements in
nutritional status,and’ quality of:life (Isenring, Capra and.Bauer, 2004):..Screening of
all patients can detect those at risk and prevent the onset or progression of

malnutrition through appropriate interventions. Two main evaluation processes exist

to identify patients are nutritional screening and nutritional assessment. Nutritional



assessment is considered to be a more complex process than screening, involving the
use of several measures to determine nutritional status (Barrocas et al.,1995).

A nutritional screening questionnaire should incorporate objective and
subjective data. Objective data commonly included are height, weight, weight
change, primary diagnosis, disease stage, jand the presence of co-morbidities
(American Society for Parenteral and EnteralsNutrition (ASPEN), 2002). Various
screening questionnaires have heen used in cancer such as Scored Patient-Generated
Subjective Global Assessmeni'(PG-SGA), Mini-Nutritional Assessment (MNA) and
Malnutrition Screening Tool (MST) (Huhmann and Cunninghum, 2005.)

The scored PGESGA was adapted from the SGA and developed specifically
for patients with-eancep(Otiery, 1994a). If Eingludes additional guestions regarding the
presence of nutritional symptoms and shori-_term weight loss. The scored PG-SGA is
a further development of the PG-SGA conc_eiplt ;Hat incorporates a numerical score as

well as providing a global rating of Well—nourishgq, moderately or suspected of being
malnourished or severely malnourished. The?hjghgr score represents the greater risk
for malnutrition.. The scored PG-SGA has been accepted by the Oncology Nutrition
Dietetic Practice’ Group of the American Dietetic Association” as the standard for
nutritional assessment for patients with cancer.

The MNA contains an initial screening section followed by a more detailed
assessment of anthropemetry, 'social Ssituation, extent of K mobility, number of
medications, intercurrent physical and mental illness«including dementiagand dietary
Intake and a subjective assessment of well-being. The MNA"has also.been“used in

patients with advanced cancer receiving palliative chemotherapy to identify those at

nutritional risk (Slaviero et al., 2003).



The Malnutrition Screening Tool (MST) is a quick and simple nutritional
screening tool. It has previously been validated for use in inpatients and oncology
outpatients receiving radiotherapy (Ferguson et al., 1999a).

Prapokklao Hospital is a 755-bed university teaching hospital, that provides
the health care service to approximately 2,500 outpatients per day. As it provides
tertiary care, many complicated patients-are” admitted. In 2003, Division of
Chemotherapy Unit“was established” and consisted of physicians, nurses and
pharmacists. The team_provides ireatment to cancer patients with chemotherapy who
have risk of malnutrition. Nutritional screening is the first step and should be applied
to all patients with caneer.

Hence, the aim.of this study was to compare these nutritional screening tools
and determine the prevalence of malnutrition in cancer outpatients with chemotherapy
at Prapokklao Hospital, Chanthaburi Provinc.e.--The result provide the most simple
and effective nutritional screening tool foh Lrjwseql_in oncology research and routine

clinical practice.

1.2 Objectivesof the study

1. To assess nutritional status and compare the effectiveness of 3 nutritional
screening tools: Scored-Patient-Generated subjective Global Assessment (PG-SGA),
Mini-Nutritional Assessment (MNA) and Malnutrition ScreeningsTool (MST) in
cancer outpatients with chemotherapy at PrapokklaoHospital, Chanthaburi Province.

2. 'To. determine the prevalence of malnutrition in cancer outpatients with
chemotherapy.

3. To investigate the relationship between nutritional parameters and

nutritional status in cancer outpatients with chemotherapy.



1.3 Benefits of the study

1. The study provides the information that is beneficial in choosing
appropriate nutritional screening tool for cancer outpatients with chemotherapy.

2. The data of prevalence of malnutrition and relationships between nutritional
parameters and nutritional status in cancer outpatients with chemotherapy could be

used to establish guidelines for nutritional care in these patients.

1.4 Operational definition.of erms

Nutritional status:/The expression of the degree to which physiologic needs
for nutrients are being met. = It is thefﬂba}lance of nutrient intake and nutrient
requirements. It can be affected by=many i:a_ctors, including disease, cultural patterns,
eating behavior or habits, psycho‘logical strqss economics and nutrients absorption
(Clark, 1999). _ : 7

Malnutrition: Undernutrition -is q;r;_lgtiqn of energy (calories), serious
depletion of any: the essential nutrients. Fasting IS voluntary abstain from food.
Starvation is inveluntary lack of food. \Wasting is loss of substance, especially muscle
(Truswell, 2002).

Nutritional scréening tools: The process of identifying characteristics known
to be ‘associated withg nutrition problems wha are malnourished or risk for
malnutrition.  Questionnaire shauld incorporate ~ebjective and subjective data.
Nutritional screening toals used. in this study were PG-SGA, MNA and MST.

Chemotherapy: The medication or any drugs that destroy cancer cells. Three

of medical terms often used to describe cancer chemotherapy are antineoplastic, anti-

cancer and cytotoxic drug (Wilkes and Ades, 2000)



CHAPTER Il

LITERATURE REVIEW

2.1 Incidence of cancer

Cancer is a group of diseases characterzedby uncontrolled growth and spread
of abnormal cells. Cancer is the second leading cause of death in economically
developed countries(following heart diseases) and the third leading cause of death in
developing countries. The estimation of total cancer deaths in 2007 were 7.6 million
(about 20,000 caneer deaths perday).. By. 2050, the global burden is expected to grow

to 27 million new Ccancer cases and-17.5 million cancer deaths (American cancer

1
il 4

society, 2007). In 2006, estimation Of tot&l cancer deaths in Thailand were 83.1 per

100,000 population (Ekachampaka and Wattanamano 2008) (Figure 1). The top 3 of
R
causes of death from canger in males are Ilver ‘Iung and colorectal, and in females are
,J d
cervix, breast and liver respectlvely (Srlvatanakul and Attasara , 2007).

o

Canceralways has a negatlve |mpact on nutrltlonal status: Body weight loss is

highly prevalénfiTcancer population, irrespective of diséaég?stage. It has been
reported that up "_[0 54-70% of cancer patients at diagnbsis have weight loss.
Pretreatment of W;:ight loss in neoplastic patients often assoc}ates with poor tolerance
to surgery, radiotherapy or chemotherapy. 'In contrast, a good performance status
positively correlates with the tolerance to chemotherapy and radiotherapy, response

rates to chemctherapy, and-survaval (Muscaritoli et al., 2006; Muscaritoli.at al., 2008).
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2.2 Chemotherapy

The goals of chemotherapy are to cure, control and palliate cancer.
Chemotherapy may be given as neoadjuvant therapy before surgery or radiation, or as
adjuvant therapy after surgery or radiation. Chemotherapy drugs are divided into
several categories based on how they affect specific chemical substances within
cancer cells (Thongprasert, 1993; Wilkes and Ades,.2000).

2.2.1 Alkylating agents

Alkylating=agents work directly on DNA to prevent the cancer cell
from reproducing. Ihese.agents ‘are not phase specific. They are active against
chronic leukemias, mon-Hodokin’s ~lymphoma, Hodgkin’s lymphoma, multiple

myeloma, and cancers of lung, breast aad ovary. Examples of alkylating agents

include busulfan, eisplatin, dacarbazine, ifosfamide, cyclophosphamide, melphalan,

and chlorambucil.

#

2.2.2 Antitumor antibiotics et dy

Antitumor antibiotics, have bo}h_gh;imicrobial and cytotoxic activity.
These drugs alsodinterfere with DNA by chemically inhibiting.enzymes and mitosis or
altering cellular.membranes. The agents work in all phases of-tie cell cycle, they are
widely used for.a' variety of cancer. Examples of antitumor antibiotics include

doxorubicin, daunorubi€in, idarubicin, mitomycin C, dactinomycin, and bleomycin C.

2.2.3 | JAntimetabolites

Antimetabolites are @ class of drugs that interfere with DNAsand RNA
growth. These agents are.phase specific and are used to treat chroni¢ leukemias,
cancers of breast, ovary and gastrointestinal tract. Examples of antimetabolites

include cytarabine, methothexate, gemcitabine, and 5-fluorouracil (5-FU).



2.2.4 Plant alkaloids or mitotic inhibitors

Mitotic inhibitor can inhibit mitosis or inhibit enzymes that prevent
protein synthesis needed for reproduction of cell. Examples of mitotic inhibitors
include vincristine, vinblastine, vinorelbine, paclitaxel, docetaxel, and etoposide.

2.2.5 Sex hormone or hormone-like drugs

Drugs alter the action or produetion.ef female or male hormones and
are used to slow the growth of breast, prostate and endometrial (lining of the uterus)
cancers. Examples include estrogens, anti-estrogens, progesterone, and androgen
such as tamoxifen, digthylstilbestrol, and estradiol.

2.2.6 Miscellaneous
Drugs which have slightl)x(c different mechanisms of action such as

carboplatin, leucoverin, E-asparaginase, amsacrine, and procarbazine etc.

#

2.3 Effect of nutrition as related.to chemotherapy

Although chemotherapy. is given toiklll cancer cells, it also can damage
normal cells. Normal cells that are rapidly dividing, such as blood cells, cells of hair
follicles, cells*ia" reproductive and digestive tracts are commenly affected. Hence,
treatment with chemotherapy affects dietary intake (direct.or indirect) as follows

(Wilkes and Ades, 20005 Gralla, Houlihan and-Messner , 2008).

2.3.1.| \Bone marrow suppression

The bone marrow isithe tissue inside.some bones that preduces white
blood cells (\WBC), red blood cells'(RBC), and blood. platelets.” Damage to the blood
cell-producing tissues of the bone marrow is called bone marrow suppression, or
myelosuppression, and is one of the most common side effects of chemotherapy.

Bone marrow samples may also be taken periodically to check on the blood-forming



marrow cells that develop into WBC, RBC, and blood platelets. WBC help the body
resist infections. Platelets help prevent excessive bleeding by forming plugs to seal
up damaged blood vessels. RBC brings oxygen to tissues, so cells throughout the
body can use the oxygen to turn certain nutrients into energy.

2.3.2 Nausea and vomiting

Nausea and vomiting developed-afierchemotherapy treatment depend
on several factors. Two of these factors are sex and age, with female patients and
younger patients being.at geeaier risk. In addition, patients who have a high
pretreatment expectation of severe nausea are more likely to have nausea after
chemotherapy. Conversely patienis with a history of high alcohol consumption have
a lower risk of chemotherapy-induced nau;ea and vomiting (Hesketh, 2008).

Treatment-related factors“! - such ~ as  chemotherapy dose and
emetogenicity are also relevant. ‘Of all thév_;k;i-own predictive factors, the intrinsic
emetogenicity of a given chemaetherapeutic '51_g-e;1t_j§ the predominant factor and should
serve as the primary consideration in guiduir;gil_;rihgiemetic treatment. The levels of
chemotherapeutic¢ agents are shown in Table 1 (Hesketh, 2008).

Generally, patients are given anti-nausea medieines, also known as
antiemetics, as a.preventive method. The most commgn form of anti-nausea
medication is a combifation of dexamethasene and serotonin blocker, which is a
compound that stops the natural ‘'substance gerotonin: from sending @ message to the
brain that triggers nausea. The acuite nausea and vemiting can occur imythe first 24
hours after chematherapy. . Then, continuous use of 'this drug combination for 2-3

days following treatment to prevent delayed nausea. However, cipatory nausea can

occur before chemotherapy.
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Table 1 Emetogenic levels of intravenously administered antineoplastic agents
(Hesketh, 2008)

Level 1

(minimal risk <10%)

Level 2

(low risk 10-30%)

Level 3

Level 4

(moderate risk 31-90%) (high risk > 90%0)

Bevacizumab
Bleomycin
Busulfan
Cladribine
Fludarabine
Vinblastine
Vincristine

Vinorelbine

Bortezomib
Cetuximab
Cytarabine

(< 100. mg/m?)
Docetaxel
Etoposide
Fluorouracil
Gemcitabine
Ixabepilone
Lapatinib
Methgtrexate
Mitomyein
Mitoxantrone
Paclitaxel
Pemetrexed
Temsirelimus
Topotecan

Trastuzumab

Carboplatin

Cyclophophamide

& 15 gim?)

Cyftarabine (> 1 g/m?)

Daunorubicin
Doxorubicin
Epirubicin

Idarubicin

Ifosfamide
“ “Irinotecam

y Oxaliplatin

Carmustine
Cisplatin
Cyclophosphamide
(>1.5 g/m?)
Dacarbazine
Mechlorethamine
Mechlorethamine

Streptozocin

2.3.3 Appetite loss and weight loss

Anorexia is decrease in or loss of appetite.

Most chemotherapy

medications'can cause’ some degree of anorexia. Anorexia may be.mild, or it may

lead to cachexia. Loss of appetite, as well as weight loss, may result directly from

effects ofithe~hody?s.metaboelism. Proper nutrition helpsistrengthenstheshody: te fight

against the disease and cope with cancer treatments. Decreased appetite is generally

temporary. The appetite usually returns when chemotherapy is finished. It may take

several weeks after chemotherapy is finished for the appetite to recover.
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2.3.4 Taste change

Cancer treatments and the cancer itself can alter the taste sensations.
Taste changes can contribute to anorexia and malnutrition. Patients experiencing taste
changes such as dislike sweet foods, bitter tastes, tomatoes, beef or pork and constant
metallic or medicinal taste sensation. Change in taste and smell may continue as long
as chemotherapy treatments continue. Severalweeks after chemotherapy has ended,
taste and smell sensations should returnto normal.

2.3.5 Stomatitissand esophaqitis

Stomaltitis 1s.the‘inflammation and sores in the mouth that may result
from chemotherapy. Similar changes in the throat or esophagus are called pharyngitis
and esophagitis. “Mucaositis is refered to in}iammation of the lining layer of the mouth,
throat and esophagus. The first signs of“!r_nouth sore occur when the lining of the
mouth appears pale and dry. Latér, the mqtij;lh,fgum and throat sore and become red
and inflamed. The swollen toagte leads to _d}f:ﬁgqlty swallowing, eating and talking.
Stomatitis, pharyngitis and esophagitis canulg,ie?z_i_dr to bleeding, painful ulceration and
infection. They are temporary and will héal completely .once chemotherapy is
finished.

2.3.6 Fatigue

Feeling «ired can be tied to Several factors such as the cancer itself,

treatment of the disease,i@matianal, cancer pain, and anemia.
2.3.7 Diarrhea

Diarrhea may be ‘caused by/some types of chemotherapy, including

irinotecan, 5-fluorouracil (5-FU), erlotinib, and gefitinib. There are also some things

can do to help control diarrhea such as replace lost fluids, salts and change the diet.

Many foods can nourish the patients without contributing to diarrhea.
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2.3.8 Constipation

This symptom can be caused by vinorelbine, vincristine and other
commonly used chemotherapy drugs, inactivity, low fluid intake, low intake of
dietary fiber, anti-nausea medications, and opiate pain medications.

2.3.9 Others
The other side effects of chemoinerapy such as damage to reproductive

tissues, nerve, heart, lung, liver, and hair loss.

2.4 Cancer cachexia

Cachexia, anogexiasand malnutrition are important issues in a wide range of
disease processes including cancer, chror{il: b‘eart failure (CHF), chronic obstructive
pulmonary disease/(CORD) (Figure 2). T!h_e patient as development of malnutrition
and muscle wasting increases morbidity and_ ;ﬁo;;ality (Stephens and Fearon, 2007).

2.4.1 Definition _-,

Cachexia is a clinical syn(jr;m‘e"_ characterized by anorexia, early

satiety, severe weight loss, weakness, anemia, and edema. Anorexia is the loss of the

desire to eat associated with a reduced food intake (Stephens and Fearon, 2007).

2.4.2 Incidence and importance of cachexia

The majority of patients with“advanced cancer lose weight and exhibit
to some extent; the features of cachexia. In term of weight 10ss, thisgis more common
in patients with lung and upper gastrointestinal caneers and less commaon in patients
with Breast or'lower gastrointestinal cancers (DeWys.et al., 1980). Although certain
tumor types are more commonly associated with cachexia, it is remarkable how
patients with the same tumor type can vary in the extent to which they become

cachectic. Such observations point to variations in tumor phenotype (Monitto et al.,
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2001) or host genotype contributing to the development of cachexia and emphasize
the importance of host tumor interaction in the genesis of the syndrome (Fearon,
1992).

2.4.3 Pathogenesis of cancer cachexia and weight loss

Cancer cachexiQ

characterized by body W&;

n_syndrome associated with cancer,
m

"Mle and adipose tissue wasting
and inflammation, W Wif!anorWrmaIities associated with
w0 Wmetabolisms (Figure 3)

q CHF = chronic heart failure; COPD = chronic obstructive pulmonary disease

Figure 2 Incidence of cachexia/anorexia (Stephens and Fearon, 2007)
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Figure 3 The pyramld of cancer. cacheX|a|;l cancer cachexia isa complex pathological
condition gharagterized by many metabolic changes involving numerous
organs. (Argiles, Lopez Soruano and Busquets, 2008)
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2.4.4 Metabollc abnormahtles 2 f.;
The cancer assomated abnormLhﬂes in carbohydrate, lipid and protein

metabolisms summarlzed m Table 2 (Lawan’o and' Meguid, 1996) Current research

supports a key: rgle—fepeyiekines-in#}e-medieaﬁgn-ef—thes@atmdmalities. Cytokines
- 4 “

have been descﬁbéd as mediators of many metabolic alterations that resemble those
observed in cancé"r'- (Table 3) (Yang et al., 1994). More réE;.ntIy, newly discovered
circulating factors, such asthelipid mobilizing factor (LMF)-and protein mobilizing
factors (RMF) have been implicated In the catabolic processes in cancer cachexia
(Masunoy, Yoshimura.and ©gawa, 1984; Todorov et-al.,~1996). ;A-wide-Spectrum of
alteration ‘in“protein,” lipid “and" carbohydrate” metabolism is commonly observed in
patients bearing cancer. Although much of work pertaining to mechanisms has been
performed in cell culture and animal models, studies in humans have been in general

accordance with finding in the nonhuman models (Mason and Choi, 2003).
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2.4.4.1 Effect on protein metabolism and lean body mass

Skeletal muscle is the body compartment where most of the
contraction of lean body mass occur (Fearon and Preston, 1990). The decrease in
skeletal muscle mass appears to be due to both reduction in muscle protein synthesis
and increase in muscle protein degradation (Lundholm et al, 1976).

Tumer necrosis factor alpha (FNF-o), interleukin-6 (IL-6) and
probably interleukin-1 (TL-1) and interferon gamma (IFN-y) appear to play major
roles in mediating the.dissolation of skeletal muscle in the wasting associated with
cancer. Exogenous administration of Tl\vl\F-oc and IL-6 induces muscle wasting and is
overcome by specifigiantipodies directed .ag.éllinst TNF-a (Costelli et al., 1993). TNF-
o and IL-6 may not pe the direct ef‘fectd‘gs of the response, rather they may act by
stimulating the seCretion or expression of '(fqr\_/,vn§tream mediators. One candidate for
such a downstream ‘mediator is PMF, a‘,fbda{o_ggoglycan that induces proteolysis in
isolated muscle preparations.and reduction |Qiea’n mass in intact animal (Todorov et
al., 1996). PMF has been-found in the urine-fofnéaneer patients with weight loss, but
not in those witheut weight loss, nor in the urine of patients wio-have weight lost due
to non-neoplastic ilinesses. Nevertheless, observation regarding PMF have been
difficult to reproduce, and its existence and function in cancer wasting remains a

matter of‘debate (Mason-andiChoiy 2003):



Table 2 Metabolic abnormalities in the cancer patient (Laviano and Meguid, 1996)

Protein
- Increased muscle protein catabolism

- Increased whole body protein turnover

Lipid

- i A-G'rr i
Decrased lipogene i-’%!"a ; |
- Non-constant increase in plasma levels of nonessential fatty acid
1l

- Non-¢

,i_l

AULININTNEINS
AMIAN TN INAE



Table 3 Cytokine-mediated effects on protein, carbohydrate and : '@I 1994)
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Cytokine Protein

Lipid

TNF-a T Muscle proteolysis

T Protein oxidation
T Hepatic protein synthesis
T Glucose clearance
T Lactate production

IL-1 T Hepatic protein synthesis

IL-6 T Hepatic protein synthesis

IFN y T Hepatic protein synthesis

E

! Lipogenesis

T Lipolysis

! Lipoprotein synthesis
1 Fatty acid synthesis
T Lipolysis

1T Fatty acid synthesis
{ Lipogenesis

T Lipolysis

{ Lipoprotein activity

““Wmmmm”ﬂﬁﬁﬂWHWﬁﬁﬂqﬂi
9 W ﬁNﬂ'ﬁﬁU UNIAINYAY
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2.4.4.2 Effect on lipid metabolism and the adipose tissue

Adipose tissue constitutes the major source of energy (though
less so than in simple starvation) and therefore, a large decrease in fat mass is
observed. The net efflux of glycerol and fatty acids from adipose tissue that is
observed in cancer wasting appears to due to at least three factors: 1) an increase rate
of lipolysis in adipose tissue, apparently mediated by TNF-o, leukemia inhibitory
factor (LIF) and LMF." 2) a decrease in de-fovo lipogenesis in the adipose tissue,
mediated largely by TNF-c.and IL-1.. 3) diminished activity of lipoprotein lipase.
This enzyme is necgssary for the uptake of fatty acids from circulating lipoproteins
and the diminished agtivity in‘cancer apheai?s to be mediated by TNF-a, IL-6, IFN v,

and LIF (Mason and Choi, 2003). !
2.44.3 Effection carbohydrc;lfg an_q energy metabolism

Cancer freguently prqgl{cés the state where the host expends
more calorie per kilogram of lean mass than 15 normal, this state of hypermetabolism
is inherently less energy efficient and therefore-,_pjedisposes to weight loss. The Cori
cycle, in whichfactate produced by the cancer or by peripheral tissues is reconverted
to glucose in the liver, it consumes six molecules of ATP per.cycle. If the cancer, or
other tissue is producing significant quantities of lactate by anaerobic glycolysis,
which only twe molecules of. ATP. .Increased, activity of. the.Cori.cycle has been
reported _in “Cancer patients ‘with® weight-loss.” "Nevertheless, “the quantitative
contribution to cancer wasting made by excessivedaetivity of the Cori“eycle is not
known. Other commonly altered ‘aspects: of ' carbohydrate ‘metabolism _include
increased rates of gluconeogenesis and glucose flux and development of impaired

insulin secretion, as well as a modest degree of insulin insensitivity (Szeluga et al,

1987; Mason and Choi, 2003).
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However, the development of nutritional depletion in the cancer patient
cannot be attributed only to the disease. It may also be caused by the effects of
surgical, radiation and chemotherapy cause a veriety of disturbances, which interfere

with the maintenance of the nutritional state.

2.5 Evaluation of nutritienal status in caneerpatients

Nutritional status of the personis evaluated by examining information about
the patient from severalssousces, including a nutritional screening as well as the
patient’s medical histary, paysical examination findings, anthropometric measures of
nutrional status (e.g..wveight, /mid-arm muscle circumference, triceps fat fold) and

biochemical tesi“such as the measurement of serum albumin or prealbumin. The

i

sources used depend on the patients ain_d setting. ~ A comprehensive nutrition

assessment may then be canducted to set the goals and determine the interventions to

-i.ldr—

correct actual or potential imbalance (Mason anc{_Qhoi, 2003; Stockslager et al., 2003)

25.1 Medical his’;orv

—f -

Almedical history is usually gat-hered from patienf[’s medical record or
through an interviéw with the patient (Stockslager et al., 2003)+" It is the first step in
the clinical assessment of nutritional status.

2.5.11 CGurrent and past health history is important as it relates to
nutritional statts and affects nutrient supply or demand. Findings that may affect
nutritional status negatively include chewing and swallowing problems; neurologic
prablems, cognitive impairments, paralysis or physical disabilities.

2.5.1.2 Gastrointestinal disorders can also impair digestion and

absorption, resulting in altered nutritional status. The patient’s health history should
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be checked for inflammatory, obstructive, or functional disorders of gastrointestinal
tract.

2.5.1.3 Altered metabolism of nutrients may also be affected by
conditions known to accelerate metabolism such as sepsis, fever, cancer, major
surgery, trauma, burn, and acquired immunadeficiency syndrome.

In the history, It is important 0. identify an exiting condition that might
affect nutritional status.” The condition’s impact on nutritional status depends on
severity and how long the patient has been afflicted (Table 4). Systematic approach
to detection of deficigney syndromes based on findings from the history are shown in
Table 5.

2.5.2 Dietary assessment

Assessing dietary status inculu_des considering the types and amounts of
foods consumed and the intake of the nutl_riélnt; and other components contained in
foods (Federation of American Societies fo_ri.-E—xpgrimental Biology, 1995). Method
for measuring food consumption.-of indivin(;uigl‘rs"_ can be classified into two major
groups include. quatitative and qualitative (Gibson, 2002).. Jt helps to assess and
identify the problems in nutritional status and behaviors that need improvement.

2.5.2.1 Twenty-four-hour food recall

Twenty-four-hour food-recall is a quick and easy method to
evaluate an individual’sgintake during the previous 24 hours or period or preceding
day. In order to complete this tool, the person must.be able to recountall-the types
and amounts.of foods and beverages consumed during a 24-haurs period (Stockslager
et al., 2003; Lee and Nieman, 2003). To reduce errors associated with memory lapse

and/or portion size estimates, colored photographs or food models are often used

(Gibson, 2002).



Table 4 Nutritional problems may stem from physical conditions, drug, diet, and
lifestyle factors (Stockslager et al., 2003)

21

Physical condition

- Chronic illnesses (diabetes or neurologic, cardiac and thyroid problems)

-Obesityorweight‘ o | body weight

- Unplanned weit ss of 10% below fiormal'body weight

Drug and Diet.

- Fed ;

- Steroid,mretl 0

- Mouth, toot.h or denture problems

T4 %ﬁmwmm

rlct vegetarian diet

ATATIAITING 1A Y

- Lack of support from family and friends

- Financial problems
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Table 5 Nutritional history screen—systematic approa h.t0.the-détection ¢ defi@me (Weinsier, Morgan and Perrin, 1993)

Mechanism of deficiency

History Deficiencies to suspect

Inadequate intake

Inadequate absorption

Alcoholism - Energy, protein, vitamin B

Avoidance of , Vitamin C, thiamin, niacin, folate

Avoidance of me , dai Protein, vitamin B12

Constipationghemarrhoids ive v-. A\ - Dietary fiber

Isolation, poverty, dental dis asu!'.":f ¥ Various nutrients

il i il

Weight loss 5 AT T
J & :

—

Energy, other nutrients
Drug (antacids, anticonvulsant, cholest amine, | Various nutrients depending on

laxatives, neomygin, g.l .E"“‘T drug/nutrient interaction

Malabsorption (diarrhea, steatorrhea, we 0SS) Vitamin A, D, K, energy, protein,
LIRS '

L

) | magnesium, zinc, calcium
Parasites g g, vitamin B12 (fish tapeworm)
Pemiciousapemia . itamin B12

Surgery

Intestinal resection Vitamin B12, iron

~ é‘itﬂg‘y’n B12 (if distal ileum)
il

ARIANTU NI INYINY
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Table 5 Nutritional history screen—systematic approa

Wy,
ion¢ defyi(%ﬁme (continued)

Mechanism of deficiency

Deficiencies to suspect

Decrease utilization

Increased losses

Increased requirements

History |

Drugs (anticonVulsants, oral contrace s, isoniacid  Various nutrients depending on

alcohol, antimetabolite E N N drug/nutrient interaction
Inborn errors of metab ! . Various nutrients

Alcohol abu Magnesium, zinc

Blood loss Iron

Centesis (ascetic, p ; Protein

Diabetes, uncontiolled” el % Energy

Diarrhea . = Protein, zinc, electrolyte
Draining abscesses, wou e Protein, zinc

rotein, zinc
Peritoneal or hemodialy ysis 4 Protein, water-soluble vitamin, zinc
Fever &
Hyperthyroiﬁn
Physiologic demands
ﬁ ﬁ(ﬂ ﬁ Vlcﬁ Qs ‘ ﬁe% protein, vitamin C, zinc
NINYA:

Clg te smoking Vitamin C folic acid

Energy
Various nutrients

Q‘mﬂ\‘iﬂim 1ANINYA
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2.5.2.2 Food record or diary

In this method, the respondent records food at the time of
consumptions for a period of time, usually ranging from 1 to 7 days. Food and
beverage consumptions can be quantified by estimating portion size, using household
measures, or weighing the food or beverage on scales. In many instances, household
measures such as cups, tablespoons and teaspoens ormeasurements made with a ruler
are used to quantify portion size. This method is sometimes referred to the estimated
food record because portion sizes are estimated, or household measures are used.
When food is weighed; the record may be referred to a weighed food record. Food
record does not depend ondmemery because the respondent ideally records food and
beverage consumptions (including snaclgsﬂ) at the time of eating. It can provide
detailed food intake data and |mportant |n!format|on about eating habits. Data from
multiple-day food records also are more representatlve of usual intake than single-day

data from either a 24-hour recail or 1- day food record (Lee and Nieman, 2003).
2.5.2.3 Food freguency questiﬂo;_r]_qi"_rgs

Food frequency questionnaires assess .energy and/or nutrient
intakes by determining how frequently a person consumes a limited number of foods
that are major sources of nutrients or of a particular dietary.component in question.
The questionnaires consist of a list of approximately 150 or fewer individual food
items that are’ important contributors to the paopulation’s lintake™ of energy and
nutrients. Respondents indicate hgw many times a-=day, week, month,zor year that
they usually/consume the foods. ' In some foad frequency questionnaires, a chaice of
portion size is not given. These generally use standard portion sizes (the amounts

customarily eaten per serving for various age/sex groups) drawn from large-

population data (Lee and Nieman, 2003).
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2.5.2.4 Dietary history

Dietary history provides the retrospective information on the
usual food intake and meal patterns of individuals over varying periods of time. The
time periods covered often include the previous month, six months, or the previous
year. The dietary history technique was developed by Burke in 1947 as an interview
method consisting of three components: 24-hour foed recall of actual food intake, a
questionnaires on the frequency of consumption of specific food items and a three-day
estimated food record, which was as a cross-check (Gibson, 2002).

2.5.3 Anthrgpomeiric.parameters

Anthropometric' agsessment comprises measurements of variations of
the physical dimensions and the gress Eémposition of the body. Anthropometric
measurements are of twa types, growth and! body composition. The most widely used
of growth are height.and body wéight (Glbspn 2002). Body mass index (BMI) is
calculated for assessing nutrifienal status. It_t;e;lp_sl_.classify a person into underweight,
normal or obese categories (Stockslager et af _20(_)3). Most methods used to assess
body composition are subcutaneous fat and skeletal muscle. for determining the
severity of protein-calories malnutrition. Using specialized calipers and tape measure,
anthropometry estimates body fat from thickness of the skinfold (ASPEN, 1995). The
triceps skinfold (TSF)ssmost frequently selected because it is assumed to be most
representative«of ithe whole of the subcutaneous fat layer. ' TSFimeasured at the
midpoint of the back of upper arm; between the acremion process and thestip of the
olecranon, as noted for mid upper-arm circumference (MAC). Midarm™ muscle
circumference (MAMC) provides an index of muscle mass and indicates somatic

protein stores. The value is calculated using the following equation:

MAMC (cm) = MAC (cm) — [x x TSF (cm)]
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Percentages of reference value of TSF and MAMC in adults are shown

in Table 6 (Roongpisuthipong, 2008). The value is minimally affected by edema and

provides a quick estimation (Gibson, 2002; Stockslager et al., 2003).

Triceps skinfold th| <Nes
100
90
80
70
60
50 8.0
40 / 0 e pedt ~Borderline
30 F iAeas
20

Midarm muscle
100 -
90
80

Severely depleted

cir

18.0 16 0 Borderline

?i YN ‘T?\l El’lfel.y‘ip.eted

100‘
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2.5.4 Laboratory assessment

Laboratory tests can detect nutritional problems in early stages before
physical signs and symptoms appear. Most of the routine tests assess protein-calorie
information. Total serum protein and albumin are the most common parameters to
screen for nutritional problems (Sauberlich; Skala and Dowdy, 1979; Stockslager et
al., 2003). Some tests measure by products of*proiein catabolism such as creatinine
and other measure products of protein anabolism such as albumin, hemoglobin,
hematocrit, prealoumin,.and retinol binding protein (Stockslager et al., 2003). The
summary of recommended laboratory ‘test is shown in Table 7. Generally, a
combination of laboratorystest should be used rather than a single test for each
nutrient. Several'concardaat abnormal vaiﬂesJ are more reliable than a single aberrant
value in diagnosing a deficiency state. /

2.5.5 Immune function

#

Measurestof immunocompetence _,il_nclude the total lymphocyte count
(TLC) and delayed cutaneous hypersensi\(i;};__ré_a;_ctions (DCH). TLC reveals the
number of lymphocytes, the blood cells responsible  for. fighting infection.
Lymphocytes are responsible for destroying organisms as well‘as for phagocytosis,
which promotes. eellular repair.  Malnutrition decreases: the total number of
lymphocyte, impairingthe body’s ability to fight infection. TLC may also be affected
by many medical conditions. Decreased values may indicate malnutrition when no
other cause is apparent and may point to infeetion, leukemia, stress, injury,
Immunosuppressant, surgery, ‘and. tissue necrosis (Blackburn, Bistrian and' Maini,

1977; Stockslager et al., 2003). It is calculated according to the following formula:

TLc = % lymphocytes x white blood cells (cell/mm®)
100
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DCH may be evaluated by placing small quantities of recall antigens
(Candida albicans, mumps, or purified protein derivative of tuberculin) on the skin of
forearm. Normally, positive reaction occurs in 24 to 48 hours with red area of 5 mm
or more. However, delayed reaction, a reaction to only one antigen, or no reaction at
all (anergy) may occur in the individual with malnutrition. Several chronic diseases,
drugs, hydration status, and aging influence this'measurement. Therefore, it is a poor
predictor of malnutrition in sick patierit and hospitalized patients (Jeejeebhoy, 2000;
Stockslager et al., 2003),

2.5.6 Nutritional sereening and assessment tools

A number of instriments have been developed for the purpose of
assessing a subject’s nutritional status or for identifying those at risk of malnutrition.

These assessmentsand screening -tools ‘are usually presented as a questionnaire

variables associated with malnutritien (Jone, 200'2).

-i.ldr—

Nutritional screening is the fimf_,gtep, and should be applied to all
patients with cancer. For h‘ospitalized patTents screening should be undertaken
immediately following admission, and at regﬁlar intervals thereafter. Patients
attending hospital Vregularly as outpatients also require regular'sereening. This can be
performed during.hospital visits and in the community. Primary care patients are also
at risk of developing®malnutrition and shoeuld be screened in the home by a
community healthcare professionals. Screeming method can identify patients with or
at risk of developing malnutrition.£The relevant patients should then beeferred to a

dietician or clinical nurse specialist (Figure 4) for'a more detailed assessment of their

nutritional status (Davies, 2005).
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Table 7 Laboratory tests in malnutrition (Roongpisuthipong, 2008)

Tests Nutritional use Cause of abnormal value
Serum albumin 2.8-3.5 g/dl compromised protein status Low- common infection, stress,
(3.5-5.5 g/dl) <2.8 g/dI possible kwashiorkor especially poor protein intake

Increasing value reflects positive protein ~ burn, trauma, fluid over load,

balance cognitive heart failure,

’/ : severe liver disease
‘ é Uncommon: zinc deficiency
[ __J nephrotic syndrome, bacterial

i / overgrowth of small
“-‘estme

Serum prealbumin [ i protéin depletion - chronic renal failure
(20-40 mg/dl) laple

Serum total iron Low: similar to serum albumin
binding capacity
(240-450 mg/dI) asin gvalue re

Balance

~ High: iron deficiency

Prothombin time "y 1K defici Prolong anticoagulant therapy

(12-155sec.) (watfafin), severe liver disease
Y

Serum creatinine m <0.6 ﬂ\ severe liver disease
(0.6-1.6 mg/dl) prolonged energy deficit jespite muscle wasting,
i' Reflects muscle mass Qs renal failure
Blood uﬂuu ﬂ ,anncﬂamteﬁnw 8 ’lnajc state,
(8-23 mg/d 12-23mg/dI ade?uate protein mtake severe liver dlsease hormone

QRIANTTITAT TR A

intake renal fallure
gastrointestinal hemorrhage,

cognitive heart failure




30

Nutritional screening differs from nutritional assessment, commonly
done by a registered dietician or nutrition professional. It incorporates medical

history, a detailed dietary history, physical examination, anthropometric

measurements, and laboratory data (Councn on Practice (COP), 1994). Nutritional

cancer settings

nutritional problen

* Unintended welght-l‘p':%ﬂ_.r aes)
—- =1 e
. aired food intake

B2

o History ( med|cal dletary somal

: )}nthr po q @
Ml "muscle str muscle

o Biochemical tests blood urine)

Figure 4 Nutritional screening and assessment of patients with cancer (Davies, 2005)
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Table 8 Nutritional screening tools (Huhmann and Cunninghum, 2005)

Name of tools Data included
Scored Patient Generated Subjective Weight history, food intake, symptoms, activity;
Global Assessment (PG-SGA) metabolic demand, physical assessment; completed

Py patient and practitioner
Mini Nutritional Assessment (MNA) Weight history, food intake, activity, psychological
stress, anthrepometric measurement; completed

by practitioner

Malnutrition Screening Tool (MST) Weight history, effect of appetite; completed by patient
Malnutrition Universal Scregning Fool Weight history, effect of disease; completed by
(MUST) practitiq_ner

Nutrition Risk Assessment (NRA) Weig@g P;istory, food/fluid intake, activity, metabolic

demah‘g, laboratory values, skin condition; completed by

practitioner

#

2.5.6.1 The Scered Patient Gen_erage__d Subjective Global Assessment

The scored  Patient aner%;\ted Subjective global assessment
(PG-SGA) was adapted from the SGA questior;n;i—ire and has been validated for use in
cancer patient-(Bauer, Capra and Ferguson, 2002.). SGA is.a validated tool that
assesses nutritional status based on the medical history (weight change, dietary intake
change, gastrointestinal:symptoms that havepersisted for more than 2 weeks, changes
in functional capacity) and physical examipation (lass of subcutaneous fat, muscle
wasting, ankle/sacral edema and asgites) (Detsky, McLaughlin and Baker,;,1987). The
SGA 'has been applied' in a number of different patient groups, including cancer
patients who were receiving chemotherapy and radiotherapy (Ottery, 1994a;

Ferguson, et al.,, 1999a). Patients are ranked according to the following three

categories: A = well nourished, B = moderately malnourished or suspected
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malnutrition and C = severely malnourished. Advantage of SGA is its ability to
predict negative clinical outcome or the development of nutritionally associated
complications (Naber et al., 1997).

The questionnaire of PG-SGA consists two sections. The first
section is completed by the patients, and the second section is completed by the
health-care professional. ‘The patient-completed seetion elicits the information about
weight history, the symptom experience, recent and past food intake, and activity.
The health-care professienal-gompleted section includes an assessment of metabolic
demand, disease in relation to nutritional requirements, and findings of a physical
examination. Numegical sand SGA scores are assigned on the basis of these
assessments and-patients are categorized"-":atcc;ording to their nutritional status. The

SGA categories inelude mild, moderate, 6r-_severe malnutrition, and an algorithm is

suggested for the intepvention (Huhmann an‘d;Cu'nninghum, 2005).

-i.ldr—

The scored,PG-SGA IS é_,:_continuous measure and has been
accepted by the Oncology rNut‘rition Dietetic E@E:t_i_ce Group of the American Dietetic
Association as.the standard nutritional assessmént for patients with cancer. The
scoring enables éubtle changes in nutritional status to be “identified. The score
increases if more symptoms exist. These may occur with progression of disease or
following _side effects“of therapy and both® of which may further compromise
nutritional status. ' A reduction in score indicates that nutritional Statts has improved.
This tool can also be used to identify the beneficial effects of nutritional intervention.

Although the. PG-SGA s a.relatively easy tool to administer, its use requires'a well-

trained practitioner (Read et al., 2005).
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2.5.6.2 The Mini Nutritional Assessment

The Mini Nutritional Assessment (MNA) was developed by
Guigoz and colleagues (1996) with the Nestle Nutritional Corporation. It is an 18-
item questionnaires validated for use in an elderly population. It consisted of two
sections of screening and assessment. The sereening includes questions related to
changes in oral intake, weight loss, mobility, siress, and body-mass index. The
assessment includes measurement of arm and calf circumferences, specific questions
about eating habits, and.questions about medical history. A total score is calculated
(0-30 points) to provide a subjective judgment of protein-energy malnutrition. A total
score of less than 17 peintsidenotes malnutrition; a score of 17.0-23.5 indicates risk of
malnutrition. The"MNA has also been usgd in elderly cancer patients and in patients
with advanced cancer /receiving palllatllve chemotherapy to identify those at
nutritional risk (Slaviero et al. 2003) The; MNA is a simple tool to use and may be
administered by nondietetic prefessionals aﬁ;,};nin.imal training (Read et al., 2005).

2.5.6.3 The Malnutrition Scre_eﬁ@(g'_'[qol

The Malnutrition Screeningr Tool (MST) is a quick and simple
screening tool it Vis based on recent appetite and weight loss. “lt‘contains three items,
and the sum of these two parameters are obtained to give a.score 0-5. Patients are
then considered to be at-risk of malnutritiontif‘their scores are between two and five.
The cut-off seore of two was chosen because it achieved the highest sensitivity of
predicting the nutritional status. The tool developed-by Ferguson and coswerkers has

been'validated both in patients undergoing acute care (Ferguson et al.,'1999b) and in

those with cancer who are receiving radiotherapy (Ferguson et al., 1999a).
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2.5.6.4 Malnutrition Universal Screening Tool
Malnutrition Universal Screening Tool (MUST) also consists
of a score derived from three items. However, attempts to validate the MUST in a
population with cancer showed that it was unsuitable for use because of low
sensitivity and specificity (Bauer and Capra, 2003).
2.5.6.5 Nutrition Risk Assessment
Nutrition Risk Assessment (NRA) developed in 1999 by the
American Dietetic Assggiationrand the Consultant Dieticians in Health Care Facilities
Practice Group, is widely used in US long-term care facilities. The NRA has not been

validated in populatiop’of cancer patients (Huhmann and Cunninghum, 2005).

2.6 Nutritional supportin the caneer paﬁe_nt
Nutritional support is known to havé_} significant advantages for the patient.

Through improving nutritional-status, nutritional_,g_upport has been shown to improve
many outcomes, including immune fun;ti_igh_,r_ survival and quality of life
(Tchekmedyian, 1995; Bozzetti, 2001; Rypkema et al., 2004).

Prospective cohort analysis certainly suggests that malattrition is one of the
risk factor for diminished responsiveness to chemotherapy, increased toxicity with the
drugs, poorer quality of-life and short survival (Andreyev et al., 1998). Nutritional
support may help to reduce the side effects of chematherapy, and increase weight of
patientts. However, in large randomized trials, nutritienal repletion has net resulted in
Increased lean body mass, increased response rate, or increased survival rates (Van
way 11, 1999). Nevertheless, culminating in meta-analysis concluded that routine

nutritional support was not indicated (McGeer, Detsky and O’Rourke, 1990).

However, the improvement in nutritional status has not led to reduction in toxicity. If
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such patients subsequently proceed to surgery, the nutritional support appears to
improve their perioperative course (Jin, Phillips and Byles, 1999).

Aggressive nutritional support in cancer patients has frequently raised the
concern whether the support might lead to an acceleration of tumor growth. In animal
models of cancer, intravenous and enteral repletion of malnourished tumor-bearing
animals stimulates tumor growth. Human data‘regarding this issue are scarce, but it
has been observed that nutritional depletion of malnourished cancer patients may
stimulate DNA synthesis«n the'tumor. No report shows clinical significance of tumor
growth with aggressive nuteitional support. Indeed, providing nutritional support and
placing more tumor cells in‘the vulnerable DNA synthesis phase of the cell cycle may
enhance sensitivity to €ycle-specific cherhot_herapeutic agents (Popp, Morrison and
Brennan, M. 1981;4din, Rhillips and-Byles, i999; Mason and Choi, 2003).

The provisionof nutritional.care to pa}[ie-.f-lts with cancer is not restricted to the
dietician alone (Tesauro, Roewland and Lustlg 2002). Multidisciplinary teams
including a physician, nurse, pharmacist, diétiic_ia’\n_, psychologist, social worker, and
physiotherapist help improve overall symptoms and sense.of wellbeing (Bruera,

Michaud and Vigano, 2001).

2.6.1 Nutritional interventions

The caré plan should be tailored to the individual patient. It should
address symptem/contral, patient comfort, and the prevention or reversal of weight
loss (Maillet, Potter and Heller, 2002). The nutritional interventions forssome of the
symptoms reported by patients with_cancer are shown iin' Table 9/ (McCallum and
Polisena, 2000; Dobbin, 2001). The care plan might include changes in diet, liquid
nutritional supplements, or enteral or parenteral nutrition. Major consideration for

selecting the feeding route and nutritional support formula include gastrointestinal
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function, expected duration of nutrition therapy, aspiration risk, and the potential for
or the actual development of organ function (Figure 5) (ASPEN, 2002).

Table 9 Symptoms-related nutritional interventions (McCallum and Polisena, 2000;
Dobbin, 2001)

Symptoms Intervention

Taste changes Tart foods, highly flavored seasonings, plastic utensils
and dishes, marinatedfoods
Xerostomia Fluids with meals, moistened or pureed food,
moistening mouthwash or gel, papaya juice
Avoidance of caffeine, alcohol, commercial
mouthwashés
Stomatitis or mueositis Avgidance oxfn acjdic, spicy, rough, or salty foods
Consumptioh of bland, soft foods that are easy to
swéIIow, co_oxllgled-:(especially vegetables) until soft

and tender, cut ir_]_‘;o small pieces or puree food in a
blender; addit;(;_q Of broth, gravies or sauces, capsaicin
candy
Diarrhea Avoidance of high-fat foods, caffeine, alcohol, tobacco,
strong spices
Consumption of-banana, rice, apple sauce, toast diet
Initially low fiber slowly increasing soluble fiber
Temporary avoidance of milk products (except yoghurt)
Increased. fluid intake (include juice and broth)
Dumping syndrome Small, frequent meals (every 2 hour), higher protein and

fat content of meals, fluids between meals

Limitation of simple carbohydrates
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Table 9 Symptom-related nutritional interventions (continued)

Symptoms Intervention

Constipation Gradual increase in fiber intake, 8-10 glasses of fluid

daily, 4-8 ounces of prune juice once or twice daily,

Nausea - -a dé} 0 th strong odors, high-fat foods,

Vomiting lear liquid, full liquid,
| (Include juice and broth)
Early satiety ake of fat and fiber

ery 2 lhour), increased protein and
nydrate ent of meals, fluids between meals

Neutropenia - s prevention (well-washed)

Malabsorptio v: emielemem 7 IS |

Fat malabsorptioiB 0 acerrm of dietary fat by

medium chain trlglycerlde (MCT) or oil fortified

F_’UEII’MWWWEHﬂ‘i

U

AMIAN TN INAE
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2.6.2 Parenteral nutrition supplementation

The American Gastroenterological Association and ASPEN hold
similar positions on the use of parenteral nutrition in patients with cancer. The
general contraindications of enteral and parenteral nutrition are shown in Table 10
(ASPEN, 2002). Parenteral nutrition should not be given routinely to patients
undergoing chemotherapy or radiotherapy for caneer. ASPEN guidelines further
indicate that parenteral nutrition is appropriate only in‘malnourished patients who are
expected to be unable tg.ingesior absorb adequate nutrients for a long period, defined
as longer than 7-10.days.. Fhey further recommend that parenteral nutrition be
avoided if the life expectancy,/of the patient is less than 4060 days. If intravenous
intervention is desired in an individual V\7|th a life expectancy of less than 40 days,
intravenous fluids only are recommended! (ASPEN, 2002). The use of parenteral
nutrition during chemotherapy doés not seeni;to-.}mprove the outcomes (Tandon et al.,

1984; De Cicco, Panarello and Fantin, 1993). 7

2.6.3 Enteral nutrition supplementation

The benefit of enteral nutrition include reduced complication rate,
early return of*bewel function, shorter stay postoperative, and retuced relative risk of
infection (Bozzettl, Braga and Gianotti, 2001; Braga, Gianotti and Gentilini, 2001).
Metabolic_benefits of enteral nutrition include improved peripheral protein Kkinetics,
and lower freguencies of hypoglycemia and:electrolyte abnormalities (Braunschweig
et al., 2001). Enteral nutrition is also much less expensive than parenteral nutrition
(Braga,Gianotti and Gentilini, 2001).. Many: factors.including tumor ‘type, Stage of
disease, anticancer treatment, and clinical status, as well as patients preference must
be considered before using nutritional support in patients with cancer (Huhmann and

Cunningham, 2005).



Table 10 Contraindications of enteral and parenteral nutrition (ASPEN, 2002)
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Enteral nutrition
- Malfunctioning gastrointestinal tract

- Malabsorptive disorders

- Prognosis no tentwith aggressive nutrit upport

- Poor prognosis

- .”',._ AGS |
Lack of adequate _:-_ﬂl ,{, c 294

- Req

- Haemodynan

] -
- Anuria I hout dialysis

- P oounn‘gt,ﬂili or electrolyte Mrbancs
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CHAPTER Il

MATERIALS AND METHODS

3.1 Study design

The observational,

tud s _designed to assess nutritional
c ~at Prapokklao Hospital,

t, Prapokklao Hospital,

ited into the \4~ | patients received the
i aaddd ,
g e ! ! i

FI e studyp Ot

Committee of Prapokklao Hospitat, Chantha

L= .-“"u"i-.# -
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formed consent was obtained

‘as approved by the Ethics

"Province (Appendix A).

The subjects with~chemotherapy aged
greater than :j}:;_———"—— ' 'EJ Data collection were
conducted in 224Btients du O mbrﬁm to March 2000.
The number atients enrolled in this study was calculated as follow:
gf galents en gy e
* 1 SPO. \ ,
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U
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It has been reported that up to 85 % of all cancer patients develop a degree of

clinical malnutrition (Ollenschlager et al.,1991; Kern and Norton,1988)

n = (1.96)°(0.85)(1-0.85)

(0.05)*

aling Apparatus which has 0.1
|

and 0.1 centimeter scale of height.

industries®, Maryland).

‘.Part 1 Patient’s general profile record form

AUEANBNINEINT

Part 3 Adverse effect of chemotherapy

SV RNy by imiep L

Par timation o

3.1.3.3 Validity and reliability of nutritional screening tools were
tested. Validity was tested by the professional of nutrition and cancer. The screening

tools were revised for clearer content and suitability according to the experts’
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recommendations. Then, the tools were applied in healthy individuals (n=20) and
outpatients with chemotherapy (n=20) in National Cancer Institute, Bangkok for
reliability test. The study protocol was approved by the Ethics Committee of
National Cancer Institute. The Cronbach’s alpha was 0.75, 0.71, and 0.81 in PG-
SGA, MNA, and MST tools respectively (Appendix C).

3.3.2 Demographics and patient characteristics

All patients were interviewed.  The content included sex, age,
education, occupation, ineome;history of drug allergy, and diseases.

3.3.3 Assessment of nutritional status

Al patients were assessed for their nutritional status. The assessment
was performed by anthropometric measure;nept, laboratory parameters and nutritional
screening tools (PG=SGA, MINA and MST)Z-_and then the data were record.

3.3.3.1 Anthropemetric meas.u-::r;er;ent

-i.ldr—

Anthropemetric paramefegs in this study included the
measurement of the percentage of.ideal body?y{e(i’g_ht (% IBW), percentage of weight
loss (% weightiloss), body mass index (BMIj, triceps skinfold (TSF), midarm
circumference (MAC) and midarm muscle circumference (MAMC).

1) Height and body weight were measured without shoes by
height meter and welighing scale. Then, BMl.was calculated from weight and height.
The percentage of IBW was determined by comparing actual body weight (ABW) to
ideal body weight (IBW). Standard height and weight of Thai adults were used
(Raongpisuthipong et al., 1987) (Appendix D). The percentage of weight loss was
determined by ABW and usual body weight (UBW) of the patients. These were

calculated as follow, and the classification of each indicators are shown in Table 11.
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o~ Weight (ko)
BMI(kg/m) = Theight (m)P2
”s IBW _  ABW X100

(Stockslager et al., 2003)

BW

Table 11 Classmc onal sta s b j Mgz and % weight loss
Nutritional parame l / / I ﬂ 'ﬁ“ m\‘ onal status

BMI

% IBW 470 Severe underweight

Moderate underweight

%we'ﬂﬂmwﬂ}ﬂ;wﬁgﬂi
RN 584 ;m’l AL

BMI = body mass index; IBW = ideal body weight
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2) Subcutaneous fat and skeletal muscle were assessed by arm
measurements. MAC was measured using tape at midpoint of the back of upper arm,
between the acromion process and the tip of the olecranon. Then TSF were measured
using a conventional skinfold caliper. The measurement was performed two times in
each patient, and the values were then averaged for final calculation. MAMC were
calculated and recorded as percentage of the standard measurements (Appendix D),

using the following formulas:

MAMC«(cm) = | MAC (em) =[x x TSF (cm)] (Gibson, 2002)
9% TSF = 'J Actual TSF (mm) x 100
Standard TSF (mm)
* “JActual MAC (em) x 100
%MA .
' & Standard MAC (cm)
%MAMC * = -Actual MAMC_ (cm) x 100

Standard MAMC (cm)

A measurement . less than QQ%Lo_f the standard indicated caloric
deprivation. A-measurement over 90% indicated an adequaie'or more than adequate
energy reserves<(Stockslager et al., 2003).

3.3.3.2 Determination of laboratory parameters

The nutritional assessment included routine biochemical
measurement ~of \white iblood cells (WBC), red blood cells (RBC), hemoglobin,
hematocrit, and other laboratory parameters such as;gserum albumin level;:blood urine
nitrogen (BUN), and| creatinine. ' The total lymphocyte count (TLC) was calculated

according to the following formula (Van way 111, 1999):

TLc = %lymphocytes x white blood cells (cell/ul)
100
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<900 cells/ul Severe depletion
900-1500 cells/ul Moderate depletion
1501-1800 cells/ul Mild depletion

3.3.3.3 Nutritional scree

‘ ere used to assess nutritional status
of each patient. The technique 'ng and observing physical
appearance (Appendix B e patients w“?ﬁﬁl' -o-' were obtained either from
the interview or outpati ar The patie 7 ‘erviewed about dietary
intake, eating habits,r appetite, gas i al Vi toms, activity, and medical
history. They were fds "@: K & Ibcuta ous fat, muscle wasting,
edema and ascite ‘ i -‘ : ‘-- utritional status were
concluded accordi \ 2). The prevalence of
malnutrition assessed y each -_'tj’" a reen was determined by the
HPaidind o 4

following equation

While.n"= ;A ratingas B and C
r - -

B 2 (MST) o f‘a o
AUETITETSNeNg
RIAINTUNRINEIAY
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Table 12 Interpretation of nutritional status by nutritional screening tools

Tools Interpretation nutritional status
PG-SGA A = well nourished: < 5% weight loss in last 6 months,

no deficit nutrient intake, none nutrition impact symptoms,

ing, and no deficit physical exam

ment).
Lﬁspected malnutrition: 5-10%
6 montfs; finite decrease in nutrient
B hact symptoms, moderate

ation, and mild to

- deteriorat bvious-signs of malnutrition

v— """""""" of subci 1J uscle mass, edema

i 0

ﬂuaiwﬂﬁ%ﬁyﬂﬂﬁ

TRIAN ﬁ‘im NATININY

- At risk of malnutrition

PG-SGA=Patient-Generated Subjective Global Assessment; MNA=Mini-Nutritional Assessment;
MST=Malnutrition Screening Tool
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3.3.4 Determination of energy requirements

Patient’s energy and protein requirement were determined. Basal
energy expenditure (BEE) was calculated and used to calculate for total energy
expenditure (TEE) (Rosa and Shizgal, 1984).

BEE (male) = 66.5+ 13.7 Weight(kg) + 5 Height (cm) — 6.8 Age (years)

BEE (female) = 655 + 9.6 Weight (k@) £4:8 Height (cm) — 4.7 Age (years)
TEE = BEEX Activify factor x Stress factor

Activity factor=#"1.3"(out of bed)

Stress factor g= 4.14145

335 Estimation of food intake —

The patients were interviewed for types and amounts of foods

consumed during a 24-hour period. Then,uthey were instructed how to record a 3-day
food record (1 weekend and 2 weekdays). AH items and portions of food consumed
including name and method .of preparation and Z:.oning were recorded. The patients
estimated food portion size: using: standard hguéehold measuring cups and spoons.
Then, portion,sizé was converted into gram of foods. The food records were analyzed
for total food~energy intake and its energy distribution of protein, fat, and
carbohydrate. The nutrients consumed were analyzed by the computerized program
“Thai Nutrisuryey version_2.0 (2008)” modified for, Thai food. by Division of
Nutrition, ' Department "of 'Health. and' Faculty "of..Tropical 'Medicine, Mahidol

University.

3.3.6 + Adverse effect of chemotherapy related to gastrointestinaktract

The patients were interviewed using form in Appendix B, about
adverse effect of chemotherapy related to gastrointestinal tract in past cycle of

chemotherapy such as anorexia, taste changes, stomatitis or mucositis, diarrhea,
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constipation, nausea and vomiting etc.
3.4 Statistical analysis
Demographic data were analyzed using descriptive statistics. Continuous data

were expressed as mean + standard deviation (SD) and analyzed quantitatively

through use of means, freque Cie b niages. Distribution of continuous
variables were tested by ‘ ‘ ‘ was found that score of PG-
SGA, MNA and MS “Therefore, a nonparametric
statistics was used i h-Whitney U test. A
contingency table w. g 'ficity and the predictive
value of MNA and ns were reported as the
Spearman rank ct e < 0.05 was set as the level

of significance.

ﬂUEI’JVlEWIﬁWEI’]ﬂ‘i
’QW’W&NﬂiﬂJ UNIINYIA



CHAPTER IV

RESULTS

The study was conducted to assess the nutritional status of the cancer
outpatients with chemotherapy by Patient-Generated Subjective Global Assessment
(PG-SGA), Mini-Nutritional Assessment (MNA) and Malnutrition Screening Tool
(MST). Moreover, the nutational status was assessed by the anthropometric and
laboratory measurementss Estimation of“ food intake was assessed by 24-hour recall
and 3-day food record.

4.1 Demographics and patients character’istai-cs
The characteristics of the -patients a-r»e' presented in Table 13. The number of

#

female are 2 times greater than male patiér‘ifs‘(67 00% and 33.00%). The age of all
A
patients studied were between—19 to 84 years (53 52+14.50). Most patients were
married and stayed in Chanthaburi Province. Thelr education level lower than bachelor
degree and had ihcome less than 5,000 Baht per month. They had no drug allergy, and
no underlying other diseases. The types of cancer were breast, colorectal, lymphoma,
lung, stomach, esophagus and others. Chemotherapy regimens may use a single drug or
in combination: In this study, the cancer chematherapy adult regimens used in the
patients 1S'shown in Table 14. The regimens for cancer patients that physicians used the
most was a- combination=.of* drug” such 'as’ FAC' (fluorouracil,’ dexorubicin and
¢yclophosphamide) and AC (doxorubicin and cyclophosphamide) in breast cancer.
Chemotherapy regimens were matched with type of cancer. The most chemotherapy

regimens were FAC (37, 16.52%) and 5FU+LV (33, 14.74%) for breast and colorectal

cancers respectively.



Table 13 Characteristics of the patients

Characteristics Number of patients (%)
Gender
Male 74 (33.00)
Female 150 (67.00)
Age
18 - 30 , ‘ 12 (5.40)
‘ ; 65 (29.90)
\ / 73 (32.60)
// 74 (33.00)

Marrital status
(15.60)
(71.00)
(2.70)
(10.70)
Province
(68.30)
(14.70)
(14.30)
(2.20)
(0.40)
Education
(12.50)
(79.40)
(8.10)
Occupation
(24.50)
(31.70)
(11.60)
ernment officer 15 ., (6.70)
-------- —_———— i (25.50)
(67.90)

ﬁ 000 — 10,000 Baht (20.50)

>‘1o 000 Baht (11.60)

"W 80 1) ﬂmw ¢ o

Other dm

Income

None 128

AR mmmumfmmgw

Cardiovascular disease
Renal disease (0. 40)
Others 31 (13.80)
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Table 13 Characteristics of the patients (continued)

Characteristics Number of patients (%)
Type of cancer
Breast 92 (41.10)
Colon and rectum 50 (22.30)
Lymphoma 20 (8.90)
Lung 15 (6.70)
Stomach 10 (4.50)
Esophagus 8 (3.60)
Others® 29 (12.90)
Stage of cancer
Stage 1 8 (3.60)
Siage 2 66 (29.50)
Stage™3 41 (18.30)
Stagedt 34 (15.20)
Unknown? 75 (33.40)
Metastasis
Yi€s ¥ 96 (42.90)
No : 63 (28.10)
Unknown? 65 (29.00)
Organ metastasis
Lymph node : 49 (51.10)
Bane A3 ¥ 8 (8.30)
Liver, f 7 (7.30)
Brain i 6 (6.30)
Lung et dy 4 (4.20)
Other affdiUnknown® == 22 (22.80)

& Other cancers such as bladder, liver, prostate, ovary cancers and leukemia; ® No record in outpatient
cards; ¢ Other organ metastasis ant-no record in outpatient eards

Table 14 Cancer,chemotherapy regimens

No Chemotherapy regimens Number of patients (%)
1 FAC 37 (16.52)

2 5FU+LV. 33 (14.74)

3 FC 17 (7.59)

4 AC 14 (6.25)

5 Hormone 11 (4.91)

6 CVP 10 (4.47)

7 Others 102 (45.,54)

FAC = fluorouracil+doxorubicin+cyclophosphamide; 5SFU+LV =/fluorouracil+leucovorin

FC = fluorouracil +cisplatin; AC = doxorubicin+cyclophosphamide; CVP =-eyclophosphamide
+vincristine+prednisolone; Hormone = tamoxifen and anatrazole; Others, FEC = fluorouracil
+epirubicin+cyclophosphamide, CMF = cyclophosphamide+methotrexate+ fluorouracil, CAP =
cyclophosphamide+doxorubicin+cisplatin, EC = etoposide+cisplatin, A = doxorubicin, ABV =
doxorubicin+bleomycin+vinblastine, CHOP = cyclophosphamide+doxorubicin+vincristine+prednisolone
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4.2 Assessment of nutritional status

4.2.1 Anthropometric measurement

The results of anthropometric measurement are given in Table 15 and

Table 16. Most patients were in normal range of nutritional status with lower than 5%

sented in Table 18. Most

as white blood cells (WBC),

% lymphocyte count, red E@%’g(% B 7 , hemoglobin, hematocrit, platelet, serum
L e 2 / Tl g |
erum albumin was

slightly lower : he normal rang [ nt (TLC) was lower

than the normal mge. Total lymphocyte count of 88 patie‘m appeared to be normal

BB WEThT
ARIAINTNUARINY QY

(>1800 ﬁl/ﬁwhil!ﬂﬂof 34 patients was fess than 900 cell/pl.
U



Table 15 Anthropometric measurement of the patients
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Parameters Range Mean + SD
Weight (kg) ® 29.00 — 89.00 54.88 + 10.20
Height (m) 1.43-1.76 1.57 +0.06
IBW (kg)® 44.50 +68.80 52.87 + 3.85
BMI (kg/m?)? 13.70 —34.48 22.06 + 3.96
MAC (cm) 17.00 — 42.00 26.24 +3.90
TSF (mm) 2.00 —82.00 16.27 +6.73
MAMC (cm) 14478 — 32.27 21.13+2.74

22 of 224 patients werenot included dueto no known real weight resulting from edematous state of
patients; IBW = ideal body weightyBM! = body mass index; MAC = midarm circumference;

CM = calf circumference; TSF =trigeps skinfeld thickness; MAMC = midarm muscle circumference

Table 16 Frequengy distribution of the patients classified according to % weight

loss, BMI and %IBW (1=222)" |

Number of patients (%)

Male(n=73) Female (n=149)

%weight loss )
> 25 % Severe 0= (0) 0 (0)
16 — 25 % Moderate 4. /(5.50) 15  (10.10)
11-15% Mild 9  (12.30) 16  (10.70)

5-10% Significant. weightloss - - 19 * (26.00) 20 (13.42)
<5% Normal 41  (56.20) 98  (65.77)
% IBW
<70 % Severe 1 (1.40) 7 (4.70)
70-79% Mocderate 7 (9.60) 6 (4.00)
80 -89 % Mild 15  (20.50) 18 (12.10)
90-110%  Normal 28y » (38.40) 64  (43.00)
111 — 120%7 |Ovenweight 12+ 5(16.49) 25 4+(16.10)
> 120 % Obese 100 (13.70) 30 . (20.10)
BMI
<16 Grade3.thinness 6 (8.20) 10 (6.70)
16 -+16.99 Grade?2 thinness 4 (5.50) 2 (1.30)
17=18.49 Gradel thinness 117 (15.20) 8 (5:40)
18.5-24.99 Normal 42 (57.50) 97  (65.10)
25.0-29.99 Overweight 8 (11.00) 26 (17.40)
>30 Obese 2 (2.70) 6 (4.00)

82 of 224 patients were not included due to no known real weight resulting from edematous state of

patients; % weight loss = percentage of weight loss base on usual weight; % IBW = percentage of ideal
body weight; BMI = body mass index



Table 17 Anthropometric measurement of the patients
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Parameters Range Mean £ SD Normal range
MAC (cm) 17.00 - 42.00 26.24 + 3.90

% MAC (female) 59.65 — 147.37 94.08 +£14.41 90 - 110

% MAC (male) 63.14 — 110.92 85.58 £ 10.74 90 - 110
TSF (mm) 2.00 — 32.00 16.27 £6.73

% TSF (female) 12.12 - 193.94 115.49 + 35.04 90 - 110

% TSF (male) 24.00 - 160.00 84.97 + 37.52 90 - 110
MAMC (cm) 14,73 =232.2°{J Sl Lol 74

% MAMC (female) 63:42—.138.48 89.40 + 12.16 90 - 110

% MAMC (male) 64760 108.60 85.92 + 9.64 90-110

TSF = triceps skinfold thiekness;MAC = midarm circumference; MAMC = midarm muscle
circumference; mm = millimetér; cm =.centimeter
1

Table 18 Laboratory.data of the patients (n£?24)

Parameters Mean an 3D, Normal range?®
Serum albumin (g/dl)” 343+ 055 3.50 — 5.00
WBC (x 10° cell/ul) 6.42 +2.81 4.20 - 10.30
Neutrophils (%) 56.-%;% 13.71 42.30 - 77.30
Lymphocyte (%) 27.70 £10.71 23.70 — 49.80
Eosinophils (%) 3,47+ 4.34 1.20 - 9.90
Basophils (%) 0.70 £ 1.24 0-3.40
Monocyte (%) 10.88 + 5.69 0.10 - 16.30
TLC (cell/ul) 1,690.04 + 747.88 >1,800.00
RBC (x 10° cell/pl) 4.20 +2.07 4.04-6.01
Hemoglobin, (g/dl) 1155 & 2:24 11.20 — 16.00
Hematocrit (%) 33195 £ 4.78 35.80 - 50.10
Platelet (x 10° cell/ul) 308.45 + 139.75 140.00 — 400.00
Sertim«Creatinine {mg/dl)¢ 096027 0.60 % 1.30
Serum BUN'(mg/dl)* 11.35 +5.23 7.00 -~ 18:00

# Normal ranges were obtained from Division of Laboratory Unit, Prapokklao Hospital; ® n = 41;
“n =81; WBC = white blood cell; TLC = total lymphocyte count; RBC = red blood cell, BUN = blood

urea nitrogen
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Table 19 Frequency distribution of the patients classified according to TLC

TLC levels Number of patients (%)
Male (74) Female (150)
<900 Severe depletion 11 (14.90) 23 (15.30)

900-1500  Moderate depletion 17 (23.00) 48 (32.00)
1501-1800 Mild depletion \ 11 (14.90) 26 (17.30)
>1800 Normal ‘ (47.30) 53 (35.30)

TLC = total lymphocyte count:

4.2.3 Nutritig _,_muﬂz.u tools \

The . of malnutrit i opulation were 28%, 76%
and 46% screeng o ' pectively (Table 20).
According to PG-SGA ‘ i .‘ ‘-» 4 patients were well-
nourished (PG-SG (@7o0% . \\\s\ Inourished (PG-SGA B)
and only 2 (0.90%)  (se) Q‘_‘ ‘ SGA C). Of the patients
classified moderate i “ (PG | 8 patients had a score > 9.
According to MNA tool, 54“ 100%) of - ents were well-nourished (score >

- o .
24), 140 (62.50%) were identified as at risk of witrition, and 30 (13.40%) were

malnourished! "':d ents were identified
U

ﬂuﬁn ﬂﬂﬂﬁﬂﬂ'ﬂﬂ‘ﬁ
AR Mﬂim URIAINYIAY

as at risk of malnmltlo
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Table 20 Frequency distribution of the patients and prevalence of malnutrition
classified according to PG-SGA, MNA and MST

Tools Score Interpretation Number of Mean + SD  Prevalence of
nutritional status patients (%) of score malnutrition
PG-SGA 5.55+4.01 28%

Indication®*  0-1

SGA- A
rating B

MNA 20.86+356  76%
<17
17-23.
> 24
MST “139+115  46%
AY )

>2 At risk of 102  (45.50)

i

nutrition intervention as indicatec by sy ; rvention as lindicated’by symptom survey;
>9: mdmat“ critical need for |mproved symptom management and/or nutrient intervention optlons

QW?NﬂiﬂJ UNIANYAY
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4.2.4 Comparison of the MNA and MST score with PG-SGA

The comparison of MNA and MST score with PG-SGA were assessed
for sensitivity, specificity and predictive value of nutritional screening tools. The
ability of the MNA and MST to predict SGA are shown in Table 21. Fifty-one of 224
patients (23%) were correctly classified by the MNA as being well-nourished (true
negatives) and 60 (27%) were correctly classified as being malnourished (true
positives). Three patients (1%) were ‘misclassified as being well-nourished (false
negatives) and 110 (49%) Were misclassified as being malnourished (false positives).
The MNA had a sensitivity.of 95% and a specificity of 32%. The positive predictive
value was 35% and the negative predictive value was 94%. One-hundred and fifteen
of 224 patients (51%) were correctly, CIaSSIerd by the MST as being well-nourished
(true negatives) and 56 (25%) were correc-tly classmed as being malnourished (true
positives). Seven patients (3%) were mlsclassmed as being well-nourished (false

il
negatives) and 46 (21%) were misclassified as ?ﬁjng malnourished (false positives).
The MST had a sensitivity of }89% and-a sp;:ﬁ_i,f_ifzi_ty_of 71%. The positive predictive
value was 55%, and the negative predictive vélﬁe was 94%.

Table 21 Classification of nutritional status in 224 patients with cancer according to
the MNA, MST score and PG-SGA

Malnourished Well nourished
(SGAB+C) (SGA A)

At risk of malnutrition True positive False positive
MNA 60 (27%) 110 (49%)
MST 561(25%0) 46(21%0)

Not at risk malnutrition False negative True negative
MNA 3 (1%) 51 (23%)

MST 7 (3%) 115 (51%)




4.3 Energy requirements and dietary intake
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The results of average energy requirement per day and dietary nutrient intakes

of the patients are shown in Table 22 and 23 respectively. The mean of total energy

expenditure of the patients was 1,758.47 + 219.65 kcal/day. In this regards, the total

energy from 24-hour recall was 1,292.63 + 473.59 kcal/day, the percentages of energy

distribution obtained from carbohydrate, protein, and fat were 59.57 + 12.55, 18.04 +

6.91 and 22.38 + 10.07 respectively. From 3-day food record, the mean energy intake

was 1,235.06 + 269.95.keal/day; however, only 58 patients had sent the records back

to the researcher. The percentages of energy distribution obtained from carbohydrate,

protein, and fat were 62.41+ 7.04,15.62 J_c 3:50 and 21.97 & 5.47 respectively. It was

found that energy intale per day of the patients was less than their requirements.

Table 22 Energy requirement of the patients

Energy requirement Range +~+"/4 Mean + SD

BEE (male) (kcal/day) 949,50 — 1472750 1,258.97 +194.74
BEE (female) (kcal/day) 885.10 3 i536.00 1,215.26 + 126.87
Average BEE (kcal/day) 1,229.70 + 153.60
TEE (male) (kcal/day) 1,357.79 — 2,470.33 1,800.33 + 278.48
TEE (female) (kcal/day) 1,265.69 — 2,196.48 1,737.82 + 181.43
Average TEE (kcal/day) 1,758.47 + 219.65

BEE = basal energy expenditure male; TEE = total energy expenditure; kcal = kilocalorie
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Table 23 Dietary nutrient intakes of the patients

Nutrients Mean + SD
24 hour recall (n=224)

Total energy (kcal/day) 1,292.63 + 478.59
Carbohydrate (%) 59.57 £12.55
Protein (%) i d 18.04 +6.91
Fat (%) e, ' vy 22.38 +10.07
3-day record (n=58) . o (//.
Total energy (kcalfday © 123506 + 269.95
Carbohydrate ( 'wi 7.04
Protein (%) :

Fat (%) "N
kcal = kilocalorie

708 1 [5.62 + 3.50
/B 5.47
4.4 Adverse effectsiof ch ntestinal tract

S ofiChe ﬁ’l ‘ ated to gastre estinal tract and nutrition

- ' - ‘f ! :
el 1
nau 40% mo

constipation 27.80% and vomiting 23.90%.

The side éffe _

impact symptoms is show.

A\

\: effects found in the patients
h 33.30%, taste change 31.10%,

included anorexia 58.909
as found that anorexia, nausea, and

constipation had severity in r
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Table 24 Frequency of nutrition impact symptoms from chemotherapy(n=180)*

Symptoms Number of patients (%) Mean £ SD
Level of severity of levels

None Mild Moderate  Severe Very

0) (1) (2) (3) severe (4)
Nausea 109 (60.60) 29 (16.05) 28 (15.60) 10(5.60) 4 (2.15) 1.73+1.06
Vomiting 137 (76.10) 16 (8.90) 23 (12.80) 1 (0.55) 3(1.65) 1.43+0.86
Mucositis 153 (85.00) 14 (7.80) 111(6.10) 2 (1.10) 0 1.23+0.61
Dry mouth 120 (66.70)  40(22.20) 16 (8.90) 42200 O 1.47+0.75
Anorexia 74 (41.10) 53 (29.40) % (20.60). 12 (6.70) 4 (2.20) 1.91+1.04
Taste change 124 (68.90) 28 (#5.55) . | 24 (11.65) 7(3.90) 0 1.51+0.85
Dysphagia 158'(87.80) 12/(6,70) 5 (2.75) 5275 0 121+ 0.62
Constipation 1304¢(72.20) 18 (%20) 16 .(8.:.9.0) 9 (5.00) 12 (6.70) 1.67+1.23
Diarrhea 170 (94M40) 4 8/(445) 2 (;14.1I5) 0 0 1.07 +0.29
Others 173 (96.10) 5 (2.80) ¥ ("?.55)" 1(0.55) 0 1.06+0.31

244 of 224 patients werenot included due to receive first course of chemotherapy
Others = stomachache, flatulence, headache, dizziness, pain; insemnia and muscular weakness

o
) -hlld -

45 Effect of nutritional < parameters and;_,mutrition impact symptoms on

nutritional status -

Nutritional status, nutritional parameter;s, ahd nutrition impact symptoms of the
patients for eaeh of the SGA rating, score MNA, and MST classification are shown in
Table 25, 26, and 27 respectively. Analysis revealed that several nutritional
parameters and nutritiersimpact symptoms \Were significant differences among each
other. The ABW| BMI,%IBW, % weight less, MAC, TSF, MAMG; serum albumin,
BEE, TEE, the total energy frem 24-hour recall, nausea, and anerexia were
significantly differences among SGA groups, score MNA, and'MST.| However, there
were not a significant differences in the percentages of total lymphocyte count, serum

creatinine, the total energy of 3-day food record, and constipation for each of the SGA

groups, score MNA, and MST classifications.
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Table 25 Nutritional status of the patients determined by PG-SCA® , nutritional parameters and nutrition impact symptoms

Nutritional parameters Mean + SD p value °
SGA A SGA B SGAC
Age (year) 52.27 + 14440 56.92 + 14.25 37.00+0° 0.028
Weight (kg) " 56.43410.27 51.30 + 8.65" 36.80 + 1.70"° <0.001
BMI (kg/m?) " 22163+ 3.95 20,72 +3.56" 15.32 +0.71>° 0.001
%IBW" 106.70 £18.50 97.62 + 16.38" 71.59 +3.30"° 0.001
%Weight loss” 1.92* 7.16 '9.48+6.36" 14.38 +11.41° <0.001
MAC (cm) 26.96 + 3.79 24.52+ 3508 20.00 £ 0.71">¢ <0.001
TSF (mm) 17.37 £6.54 1352 + 6.54° 11.50 £2.12 0.001
MAMC (cm) 21511275 20.28 +2.42° 16.39 +0.04"°¢ 0.001
Serum albumin (g/dl) ™ 3.59 + 0144 3.15+0.61° - 0.011
% lymphocyte 28.21 +10.39 26.51.+ 11.69 27.05+2.90 0.376
TLC (cell/ul) 1,704.61 + 721.15 1,665:09+827.73 1,277.94 + 41.80 0.386
Hemoglobin (g/dl) 11.92 +2.26 10.61 +1,96" 10.55+0.3 <0.001
Hematocrit (%) 34.75 + 4.34 31.90+5.34° 31.75+0.35 <0.001
Serum creatinine (mg/dl) ™ 0.96 +0.26 0.97.+ 0:30 0.80+0 0.723
Serum BUN (mg/dl) 11.39 +4.83 11.27 + 6.04 11.00+0 0.813
Average BEE (kcal/day) 1,254:29 + 158.99 1,168.59 + 120.03°" 1,113.38 + 16.29 0.001
Average TEE (kcal/day) 1,793764 +227.36 1,671.09 + 171.65° 1,592.13 + 23.29 0.001
Energy intake 1 (kcal/day) 1,399°33 +461.08 1,030.69 +413.81° 692.48 + 221.32" <0.001
Energy intake 2 (kcal/day) 1,268.29 + 262.10 1,130.64 + 277.15 - 0.288
Nausea level (score) 0.50'+0.90 0.95+1.17° 2.00+0" 0.002
Vomiting level (score) 0.29+0.70 0.52 +0.99 1.50 £0.70"° 0.008
Dry mouth level (score) 0.41 £ 0:73 0.43+0.74 0.50+0.71 0.880
Anorexia level (score) 0.71 + 089 1723 +1.20° 3.00+0 0.001
Taste change level (score) 0.33.4 0.65 0.66 +1.01"% 250+0.71° 0.002
Constipation level (score) 0.63+1.19 0.48 +1.07 - 0.423

ek

“n=222; "n=41; ""n=81; """ n=58;  SGA A = well nourished, B = moderately malnourished, C= severely malndufished; ° Significantly different from SGA A

(Mann-Whitney U test, p < 0.05); ¢ Significantly differéntifrom SGAIB (Mann-\Whitnéy U test, p <0.05);¢ p'valug (Kruskal Wallis[Test); BMT'= bédy imass index; % IBW = percentage of ideal
body weight; % weight loss = percentage of weight loss base on'usual weight; MAC = midarm_circumference; TSF = triceps skinfald thickness; MAMC = midarm muscle circumference; mm =
millimeter; cm = centimeter; TLC = total lymphocyte count; BUN = blood urea nitrogen; BEE = basal energy expenditure male;<FEE = total.energy-expenditure; kcal = kilocalorie; Energy intake
1 = estimated from 24-hr recall food record;Energy intake 2 = estimated from 3-day food record
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Table 26 Nutritional status of the patients determined by score of MNAZ ‘nutritional parameters and nutrition impact symptoms

Nutritional parameters Mean + SD p value °
Score <7 Score 17— 235 Score >24
Age (year) 56.37 + 1387 . 53.80 +15.58 50.72 + 11.38 0.252
Weight (kg) 50.714#9.142 52,62 +9.03" 63.17 +9.29 <0.001
BMI (kg/m?)” 20106 + 3,99 ° « 21.17 +3.42° 25.50 +3.25 <0.001
%IBW" 94.83 1#17.95° “09.90 +16.22 ° 119.75+ 15,51 <0.001
%Weight loss” 11.92% 7.04°¢ 3.95+748° —-0.04 £5.32 <0.001
MAC (cm) 23.80 + 3.58 ¢ 2592 +3.41 s 29.44 + 3.32 <0.001
TSF (mm) 12.70 £6.93° '15.00 £ 6.06® 21.53+5.32 < 0.001
MAMC (cm) 19.81£2.49°" 20:81+2.62° 22.68 +£2.52 <0.001
Serum albumin (g/dl) ™ 2.95 + 056 "¢ 3.60 + 0.47 3.53 +0.39 0.010
% lymphocyte 28.05 +12.54 26195 + 10.30 29.62 + 10.65 0.348
TLC (cell/ul) 1,869.06 + 998.64 1,654.64++ 718.67 1,682.36 + 656.98 0.740
Hemoglobin (g/dl) 10.91+1.39° 1148 £1.71 12.08 +3.44 0.056
Hematocrit (%) 32.89 +£4.39 34.07 +5.20 34.20 £ 3.74 0.268
Serum creatinine (mg/dl) ™ 0.93+0.32 0.98 +0.27 0.92 +0.19 0.550
Serum BUN (mg/dl) ™ 10:11 +4.40 11.45+5.48 13.37 +5.04 0.269
Average BEE (kcal/day) 1,17417 £ 118.02° 1,206.11 + 153.79° 1,321.71 +£133.36 <0.001
Average TEE (kcal/day) 1,679°07 +168.77° 1,724.73 +219.91° 1,890.05 + 190.71 <0.001
Energy intake 1 (kcal/day) 885713 +297.92°¢ 1,317.93 £ 472.59° 1,453.43 + 455.38 <0.001
Energy intake 2 (kcal/day)™™" 1,056.16 =+ 405.25 1,279.01 + 265.17 1,223.92 + 222.61 0.293
Nausea level (score) 140+ 1.27°¢ 0.54 +0.947 0.44 +0.79 <0.001
Vomiting level (score) 0.67 +1.03°¢ 0.34 +0.812 0.26 +0.59 0.064
Dry mouth level (score) 0.43 £ 0:68 0.41 +0.749 0.41+0.71 0.899
Anorexia level (score) 1.60 + 1°45P° 0183+ 0.952 0.59+0.74 0.005
Taste change level (score) 0.8+ 1.22° 0.:36 £ 0.710 0.41+0.68 0.113
Constipation level (score) 0.63+1.13 0.60+1.20 0.50+1.04 0.932

*kkk

“n=222, "n=41; ""n=81; ™" n=58; ® Score < 17 = Malnourished, 17.0-23.5 = At risk of malnutrition, > 24 = Well=fourished; ° Significantly different from MNA score > 24 (Mann-Whitney U
test, p < 0.05); © Significantly different fromiMNASCore 17-223.5:(Mann-Whitnel. U testp < 0/05);° pivalue/ (Kruskal WallisiTest); BMI'= body. mdss ihdex; % IBW = percentage of ideal body
weight; % weight loss = percentage of weight loss base on usual weight; MAC = midarm circumference; TSF = triceps skinfold thickness; MAMC = midarm muscle circumference; mm =
millimeter; cm = centimeter; TLC = total lymphacyte count; BUN = blood urea nitrogen; BEE '= basal energy expenditure male;-FEE = total.energy-expenditure; kcal = kilocalorie; Energy intake
1 = estimated from 24-hr recall food record; Energy intake 2 = estimated from 3-day food record
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Table 27 Nutritional status of the patients determined by score of MST?, nutritional

parameters and nutrition impact symptoms

Nutritional parameters Mean £ SD p value®
Score0-1 Score>2
Age (year) 52.85 + 14.67 54.06 + 14.33 0.684
Weight (kg) 56.74 + 10.86 52.72 + 8.96 0.010
BMI (kg/m?)” 22.67 £ 4.03 21.34 £ 3.72 0.034
%IBW" 106.99 + 19418 100.42 +17.20 0.026
%Weight loss” Q501+ B 9.48+6.78 <0.001
MAC (cm) 26.95 + 3.97 25.38 + 3.64 0.004
TSF (mm) 17.18 £6.71 15.18 £ 6.63 0.022
MAMC (cm) 21.56 + 2.83 20.62 + 2.54 0.011
Serum albumin (g/d!). 8.65 + 0.45 3.26 + 0.56 0.013
% lymphocyte 28.01 + 10.74 27.42 +£10.73 0.498
TLC (cell/ul) 1,780.76 £ 754.76 1,581.53 + 728.45 0.018
Hemoglobin (g/dI) 12.00 £12.65 11.01 +1.46 <0.001
Hematocrit (%) 34.82 +4.87 32.91 +4.49 0.001
Serum creatinine (mg/dl)™ 1.00 +0.27 0.94 +0.27 0.364
Serum BUN (mg/dI) 12.37 +4.80 10.44 + 5.48 0.025
Average BEE (kcal/day) 1,256.14 + 170.7_8 1,198.07 + 123.68 0.014
Average TEE (kcal/day) 1,796.29 + 244.22 1,713.24 + 176.86 0.014
Energy intake 1 (kcal/day) 1,451.53 + 492.09 1,102.58 + 385.54 <0.001
Energy intake 2 (kcal/day)™ & .1,265.50 & 246,224 1,191.94 + 300.50 0.512
Nausea level (score) Q30%063 1.04+1.21 <0.001
Vomiting level (score) 016 + 047 1. 0.61 +1.03 <0.001
Dry mouth level (score) 550 7 & O S 0.59+0.85 0.002
Anorexia level (score) 057074 =4 1.25+1.19 <0.001
Taste change level (score) 0.24 +0.56 0.68 £ 0.98 <0.001
Constipation level (score) 051 % 1.05/ =4~ 0.67+1.26 0.579

*kkk

“n=222; “n=41; " n=81;

n=58; ® Score 0-1 = Not at risk of malnutrition; =2 ="Atrisk of malnutrition; ® p

value (Mann-Whitney=iJ test); BMI="1body mass index; % IBW = percentage of ideal body weight; % weight loss
= percentage of weight loss base on usual weight; MAC = midarm circumference; TSF = triceps skinfold
thickness; MAMC = migdarm muscle circumference; mm = millimeter; cm = centimeter; TLC = total lymphocyte
count; BUN = blood urea nitrogen; BEE = basal energy expenditure male; TEE = total energy expenditure; kcal =
kilocalorie; Energy intake 1 = estimated from 24-hr recall food record; Energy intake 2 = estimated from 3-day

food record

4.6 Correlations between nutritional status and nutritional parameters

In“the present study, Spearman’s rank correlation analysis revealed that

several nutritional‘parameters Wwere correlated with one another (Table 28): In brief, a

significant negative correlation was found between the nutritional status screened by

the PG-SGA and MNA tools (Rho = -0.497, p = <0.001), between nutritional status

screened by the MNA and the MST tools (Rho = -0.442, p = <0.001). A significant

positive correlation was found between the nutritional status screened by the PG-SGA
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and MST tools (Rho = 0.545, p = <0.001). Furthermore, the nutritional status
screened by PG-SGA, MNA and MST tools were significantly correlated with ABW,
BMI, % IBW, % weight loss, MAC, TSF, MAMC, serum albumin, hemoglobin, BEE,

TEE, and the total energy intake estimated from 24-hour recall.

There were strongly significan

110
B, Y
."- =‘|
e W,
n \/\

s among anthropometric parameters

such as between BMI and % .001), BMI and MAC (Rho =

0.840, p = <0.001), 7 .001). Serum albumin was
significant correlated ympl ount, TLC, hemoglobin,
hematocrit, and serup |ture of the patients had

|ght loss, MAC, TSF,

significant correlation Swi BW ) \
MAMC, and the total energy i ‘e'r @ 4-ho r
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Table 28 Correlations between nutritional status and nutritional parameters®
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Nutritional parameters PG-SGA MNA MST ABW BMI %IBW %Weight loss
Rho pvalue Rho pvalugg® Rho  ‘pvalue  Rho pvalue Rho pvalue Rho pvalue Rho pvalue
Nutritional status by PG-SGA  1.000 - -0.497 <0:.001 4 0545 F <0.001 = -0.242 <0.001 -0.228 0.001 -0.223  <0.001 -.0490 <0.001
Nutritional status by MNA -0.497 <0.001 1.000 - <0442 <0.001 0416 <0.001 0.464 <0.001 0450 <0.001 0.457 <0.001
Nutritional status by MST 0545 <0.001 -0.442 <0001 o 1.000 <2 # -0.274 . 0.009 -0.142 0.034  -0.150 0.026  -0.700 <0.001
Weight (kg)* -0.242 <0.001 0.416 <0.001 #0.174 +0.009 1.000 3 0.854 <0.001 0.902 <0.001 0.253 <0.001
BMI (kg/m2)* -0.228  0.001 0.464 <0.001 ;-0442 ==0.034" 0.854 <0.001  1.000 - 0.987 <0.001 0.248 <0.001
% IBW" -0.223 <0.001  0.450 <0.001 ¢ -0.150 [0.026 +0.902 <0.001 0.987 <0.001 1.000 - 0.254 <0.001
% Weight loss™ -.0490 <0.001 0.457 <0.00¢ -0.700 ,<0.00f 0.253 <0.001 0.248 <0.001 0.254 <0.001 1.000 -
MAC (cm) -0.318 <0.001 0.484 . <0.001 /-0.196.::0.008+ 0.792 <0.001 0.840 <0.001 0.842 <0.001 0.324 <0.001
TSF (mm) -0.259 <0.001 0431 <0001 @ -0,153 . 0.022 ' 0498 <0.001 0.682 <0.001 0.626 <0.001 0.305 <0.001
MAMC (cm) -0.225 <0.001 0.330 <@.001 -0170 0011 = 0719 <0.001 0646 <0.001 0688 <0.001 0.214 0.001
Serum albumin (g/dl)™ -0.401  0.009 0.382 0:0148 -0.394 .~ 01147 #:0.005 $0.974 0.59 0.715  0.067 0.679  0.477  0.002
% lymphocyte -0.089 0183 -0.089  0.239 -0.045--0.500-~"0.068 0.313 0.082 0.224 0.085 0.210 0.065 0.338
TLC (cell/ul) -0.078  0.247 -0.014 0.837 40.158" . .0.018:.750.066 0.327 0.060 0.377 0.074 274 0.156 0.020
Hemoglobin (g/dl) -0.302 <0.001 0.146 0.029 “Q.275—<0.001=0:047 0.532 0.037 0.588 0.047 0.485 0.276  <0.001
Hematocrit (%) -0.270 <0.001 0.078 0.244  -0.224. 0001 = -0.001 0986 -0.009 0.899 0.002 0972  0.203  0.002
Serum creatinine (mg/dl)*** 0.003 0.979 0.057 0.614 == 20:101"" 0.367 </ 0006~ 0.959 -0.086  0.444  -0.035 0.757 0.220 0.048
Serum BUN (mg/dl)m -0.063  0.575 0.172 0.125 -0.250 0.024 0.006 0.957 0.040 0.723 0.061 0.588 0.272 0.014
Average BEE (kcal/day) -0.250 <0.001 0.338 <0.001 -0.164 0.014 0.783 <0.001 - 00572 <0.001 0.621 <0.001 0.090 0.180
Average TEE (kcal/day) -0.250 <0.001 0.338 <0.001  -0.164  0.014 0.783 <0.001 +0.572 <0.001 0.621 <0.001 0.090 0.180
Energy intake 1 (kcal/day) -0.425 <0.001 0.355 <0.001 -0.397 <0.001 0.234 <0.001 ‘- ~0:168 0.012 0.181 0.007 0.373 <0.001
Energy intake 2 (kcal/day)™ -0.141  0.292 -0.032 0.812 -0087 0517 -0.128 0348 -0.244 0.069 -0.225 0.095 -0.103 0.451

*kkk

“n=222; “n=41; ""n=81;

n=58;  Correlations are expressed as Spearman correlation coefficient (Rho); BMI = body mass‘index; % IBW = percentage of ideal body weight; % weight loss
= percentage of weight loss base on usual weight; MAC = midarm circumference; TSF = triceps skinfold thickness; MAMC = midarm muscle circumference; mm = millimeter; cm =

centimeter; TLC = total lymphocyte count; BUN = blood urea nitrogen;"BEE = basal energy expenditure male; TEE = total energy expenditure; kcal = kilocalorie; Energy intake 1 = estimated

from 24-hr recall food record; Energy intake 2 = estimated from 3-day foodtecord
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Table 28 Correlations between nutritional status and nutritional parameters® (continued)

Nutritional parameters MAC T MAMGC Serum albumin® % lymphocyte TLC Hemoglobin

Rho pvalue Rho .spvaluet Rho, / pvalue Rho pvalue Rho pvalue Rho pvalue Rho pvalue

Nutritional status by PG-SGA -0.318 <0.001 -0.259 <0001+ -0.225 0.001 -0.401 0.009 -0.089 0.183 -0.078 0.247 -0.302 <0.001

Nutritional status by MNA 0.484 <0.001 0.43Ls <0.001 #0330 <0:.001 ' 0.382 0.014 0079 0239 -0.014 0837 0146 0.029
Nutritional status by MST -0.196  0.003 -0.153 0.022 / -0.170¢ “0.011¢ -0.394 0.011 -0.045 0500 -0.158 0.018 -0.275 <0.001
Weight (kg)” 0.792 <0.001 0498 4<0.004 +0.719 "<0.001 -0.005  0.974 0.068 0313 0.066  0.327 0.042 0.532
BMI (kg/m2)” 0.840 <0.001 0.682¢ <0.001 ; 0646 =<0.001 0059 0.715  0.082 0224  0.060 0.377 0.037 0.588
%IBW" 0.842 <0.001 0626 <0.00L 0688 [<0.001 + 0.067 0.679 0.085 0210 0.074 0.274  0.047 0.485
%Weight loss” 0324 <0.001 0.305 <0.001f 0.214 . 0.001 0.477 0.002  0.065 0.338 0.156  0.020 0.276  <0.001
MAC (cm) 1.000 0.721 4 <0.001 £0.82544/<0.00 0.238 0.135 0.159 0.018 0.078 0.246 0.140  0.037

TSF (mm) 0.721 <0.001 1.000

F 0,239/, <0.001 +, 0153 0.839 0.146 0.029 -0.010 0.877 0119 0.075
MAMC (cm) 0.825 <0.001 0.239 <0.00L 1.000 - 0214 0180 0116 0.083 0.134 0045 0.113  0.091
Serum albumin (g/d1)™ 0238 0.135 0.153 0.339 0.214 - 0:180. ~.1.000 . 0326  0.037 0473 0.002 0.631 <0.001
% lymphocyte 0.159 0.018 0.146 0.029 0.116 - 0.083  0.326  0.037 1.000 - 0.590 <0.001 0.154 0.021
TLC (cell/ul) 0.078 0246 -0.010 0877 ,,0.134  .0045° 0473 0002 0590 <0.001 1.000 - 0.258 <0.001
Hemoglobin (g/dI) 0.140 0.037 0119 0.075 “0Q113 0091 0631 <0001 0.154 0.021 0258 <0.001 1.000 -
Hematocrit (%) 0.067 0319 0.045 0499 0.065 0335 0481L 0.001 0.00 0135 0236 <0.001 0.941 <0.001
Serum creatinine (mg/dl)”™" 0.035 0760 -0.260 0.019-~ “0:206 0.066- 0501 0011 -0.009 0939 0130 0248 0.045 0.688
Serum BUN (mg/dl)™ 0.067 0549 005 089 0105 0351 0318 0122 g0.030 0.790 0.166 0.139 0.013 0.909
Average BEE (kcal/day) 0.588 <0.001 0383 <0.001 0530 <0.001 -0.012 0941 ° 0.087 0.197 -0.024 0.725 0.015 0.819
Average TEE (kcal/day) 0.588 <0.001 0.383 <0.001 0530 <0.001r -0.012 0941 +0.087 0.197 -0.024 0.725 0.015 0.819
Energy intake 1 (kcal/day) 0220 0.001 0495 0.003 0.190 0.004 -0.062 0.699 ~-0.076 0.25 -0.109 0103 0.134 0.046

Energy intake 2 (kcal/day)™™ -0280 0.033 -0.325"' 0013 -0.243 0.066 0051 0896 -0242 0068 -0.321 0.014 0047 0.729

hkkk

“n=222; "n=41; ""n=81; """ n=58? Correlations are expressed as Speéarman correlation coefficient (Rho); BMI = body mass index; % IBW = percentage of ideal body weight; % weight loss =
percentage of weight loss base on usual weight; MAC = midarm circumference; TSF = triceps skinfold thickness; MAMC = midarm muscle circumference; mm = millimeter; cm = centimeter;
TLC = total lymphocyte count; BUN = blood urea nitrogen; BEE = basal enéfgy expenditure male; TEE = total energy expenditure; kcal = kilocalorie; Energy intake 1 = estimated from 24-hr
recall food record; Energy intake 2 = estimated from 3=day food record
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Table 28 Correlations between nutritional status and nutritional parameters® (continued)

68

Nutritional parameters Hematocrit creatining Serum BUN Average BEE Average TEE Energy intake 1 Energy intake 2
Rho pvalue Rho" pvalue +Rho | pvalue Rho  pvalue Rho pvalue Rho pvalue Rho pvalue
l
Nutritional status by PG-SGA -0.270 <0.001 0.003 4 0.979° #0063 0575 -0.260 <0.001 -0.250 <0.001 -0.425 <0.001 -0.141 0.292
Nutritional status by MNA 0078 0.244 0057 0614 4 0J72,6 .0.125 0838 <0001 0338 <0001 0.355 <0.001 -0.032 0.812
Nutritional status by MST -0.224 0.001 -0.101 0367+ -0.250° -0.024" -0.164 0.014 -0.164 0.014 -0.397 <0.001 -0.087 0.517
Weight (kg)* -0.001 0986 0.006 4 0959 /0006 __ 0957 0.783 <0.001 0.783 <0.001 0.234 <0.001 -0.128 0.348
BMI (kg/m2)* -0.009 0.899 -0.086 0444 / 0040 ,0.723 0572 <0.001 0572 <0.001 0.168 0.012 -0.244 0.069
%IBW* 0002 0972 -0.035 JO./54 0061 _ 0:588 0621 <0.001 0621 <0001 0181 0.007 -0.225 0.095
%Weight loss* 0.203 0.002 0220 . 0048 ;0.272 0.014 0.09 0180 0090 0180 0373 <0.001 -0.103 0.451
MAC (cm) 0.067 0319 0.035° 0760 = 0.067 - 0549 . 0,588 <0.001 0588 <0.001 0.220 0.001 -0.280 0.033
TSF (mm) 0.045 0499 -0260 0.019 0.015 " 0.895 = 0383 <0.001 0383 <0.001 0.195 0003 -0.325 0.013
MAMC (cm) 0.065 0335 0206 0066  0.105¢  0.851¢ ; 0530  <0.001 0530 <0.001 0.190 0.004 -0.243 0.066
Serum albumin (g/dl)** 0481 0001 0501 0.011 0.318°  0.122 +/-0.012 0941 -0.012 0941 -0.062 0.699 0051 0.896
% lymphocyte 0.100 0135 -0.009 0.989 0030 0790 - 0.087 @ 0.197 0.087 0.197 -0.076 0.256 -0.242 0.68
TLC (cell/pl) 0236 <0.001 0.130 0248 0166 0139 <0024 0725 -0024 0725 -0.109 0.103 -0.321 0.014
Hemoglobin (g/dI) 0941 <0.001 0.045 0688 00i3- 0909 0015 0819 0.015 0819 0.134 0.046 0.047 0.729
Hematocrit (%) 1.000 - -0.016 0.889_ . -0.069 . 0589 = -0.003_ 0961 -0.003 0961 0139 0.037 008 0521
Serum creatinine (mg/dl)*** -0.016 0.889  1.000 - 0497 <0001 -0.135 0230 -0.135 0230 0.050 0.655 0102 0.718
Serum BUN (mg/dl)*** -0.069 0539 0497 <0.001 1.000 - -0.168 0.134 . -0168 0.134 0.108 0336 -0.045 0.874
Average BEE (kcal/day) -0.003 0961  -0:185-0:230wn0:168 e 0:1- 341000 - 1000 - 334 <0.001 -.055 0.681
Average TEE (kcal/day) -0.003 0961 -0.135 0230 -0.168 0.134  1.000 = 11000 - 334 <0.001 -.055 0.681
Energy intake 1 (kcal/day) 0.139 0.037 0.050., 0655 0108 0336 0334 <000L. 0.334 <0.001 1.000 - 0.153  0.251
Energy intake 2 (kcal/day)™™" 0.086 0521 0102 | 0.718 -0.045 0874 -0055 0681  -0.055 0.681 0.153 0.251 1.000 -

Fkkk

“n=222; “n=41; ""n=81;

n=58? Correlations are expressed as Spearman correlation coefficient (Rho); BMI = body mass index; % IBW = percentage of ideal body weight; % weight loss =

percentage of weight loss base on usual weight; MAC = midarm circumference; TSF = triceps skinfold thickness; MAMC = midarm muscle circumference; mm = millimeter; cm = centimeter;
TLC = total lymphocyte count; BUN = blood urea nitrogen; BEE.= basal energy expenditure. male;, TEE.= total.energy expenditure; kcal.= kilocalorie; Energy intake 1 = estimated from 24-hr

recall food record; Energy intake 2 = estimated from 3-day food record
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CHAPTER V

DISCUSSION

This study investigated the nutritional status and compared the sensitivity and
specificity of three nutritional screening tools; Patient-Generated Subjective Global
Assessment (PG-SGA), Mini-Nutritiopal Assessment (MNA) and Malnutrition
Screening Tool (MST) In the cancer outpatients with chemotherapy at Prapokklao
Hospital, Chanthaburi Proviace. - The Eelationships petween nutritional status and
nutritional parameters were alsa observed.in this study.

5.1 Demographics and subject characteriigtiJc-s
Cancer is an increasing ‘health pféblefh in Thailand. The data from the

' .‘*
Prapokklao Hospital between 2004-to 2007 Showed the increase in the malignant

77
neoplasms causing death (Medical Record Lﬁ'bréf'ian in Prapokklao Hospital, 2008).
Cancers of the colorecturh', liver, lung, breast d:a’nd cervix are the most common
cancers in Thailand. However, liver and lung cancers are still the leading cancers in
Thailand (Sriplung et al., 2005). In this study, breast and colorectal cancers were
found the most among cancer patients. It was consistent with data of cancer registry
in Prapekklao Hospital that show the top 3 ranks of cancer in males were lung, liver,
and colorectum, in females were breast, cervix and liver respectively (Namkanisorn,
2006). “Moreover, the study of Sriplung ‘et'al’ (2006) suggested ‘that Colorectal and
breast cancers were increasing in rates and number of cases and would become

important cancers in Thailand later, while liver, lung and cervical cancers were

predicted to be stable. Chemotherapy regimens in this study included several
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combination formulas, depending on tumor type and stage of disease in each patient.
However, most chemotherapy regimens were matched with type of tumor.

In the present study, most of the cancer patients were agriculturist, females
and married with average age of 53 + 14.50 years. Similar result was found in the
report of incidence of cancer in Thailand that found the prevalence of cancer in
females was higher than in males (Sriplung, 2007).+The data of social aspect showed
that some patients were old, had education level lower than bachelor degree, had
underlying diseases, and lived alone. It was consistent with data of Pirlich et al.
(2005) that the mainerisk factors for malnutrition in patients were advanced age,

polymorbidity, living.along (in'the elderly), eancer and education level.

5.2 Classification of nugritional status and_preva|ence of malnutrition

The incidence of malnutrition amon_g“,pa;trients with cancer has been estimated
up to 85% (Ollenschlager et al.,-1991; Kerrml.ja;nd._l.Norton, 1998). The prevalence of
malnutrition depends on the tumor type, Iocationi‘s_tage, and treatment (Shike, 1996).
The consequences of malnutrition may include an increased risk of complications,
decreased respense and tolerance to treatment, a lower quality of life, reduced
survival, and higher health-care costs (Grant, Ackerman and Rivera, 1994; Ottery,
1996; Nitenberg and Raynard, 2000). Hence;'it is important to periodically monitor
nutritional status for maintenance.and recovery of health. There are several tools for
nutritional screening and assessment. Nutritional screening identifies individuals who
are ‘malnourished: or: are at risk .for. malnutrition. The purpose of the nutritional
screening is to determine whether a more detailed nutritional assessment is necessary.
Objective and subjective data can facilitate early intervention and assist in the

initiation of a formal nutrition intervention or supplementation. No single nutritional
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measurement can be considered 100% sensitive and specific because non-nutritional
responses to illness affect many nutrition indicators (Sungurtekin et al., 2004).

In this study, the nutritional status of the cancer outpatients with chemotherapy
was screened by 3 nutritional screening tools; PG-SGA, MNA, and MST. PG-SGA
has been accepted by the Oncology Nutrition Dietetic Practice Group of the American
Dietetic Association as the standard for nutrition assessment for patients with cancer.
According to PG-SGA global rating, the prevalence of malnutrition was 28%. It was
similar to study of Isearing.et al (2006), which reported that the prevalence of
malnutrition in 50 ongelogy outpatients “f[eceiving chemeotherapy was 26%. No other
studies in Thai repart ofd malquirition prevalence rates of outpatients receiving
chemotherapy using the SGA or scoréa RQ-SGA methods could be identified.
However, data previously found a hnghgr- malnutrltlon prevalence of 35% in 60
outpatients commencing radlotherapy usmg ﬂ}e PG SGA global rating (Isenring et al.,

-

2004). Not surprisingly, studles report h[gheg-amalnutrltlon prevalence rates for

hospitalized patients. In 71¢oncology inpatigeﬁfcg réceiving various treatments, 76% of

4 =

these patients were malnourished accordlng to PG-SGA gIobaI ratmg (Bauer, Capra,

and Ferguson, ‘2002). The study of 781 Spanlsh patients Wlthradvanced cancer (equal
proportions inpatients and outpatients) reported malnutritian in 52% of the sample
based on PG-SGA ‘glebal rating (Segura ét.al., 2005). The lower prevalence of
malnutrition in‘this study was most likely due to the outpatient population, the high
proportion of patients with breastgcancer and low.proportion of patientssreceiving
chemotherapy " for, cancers where.malnutrition commonly' found (e.g., \esophageal,
head and neck cancers). Segura et al. (2005) similarly reported that those requiring
less nutrition intervention were outpatients. However, the prevalences of malnutrition

were higher when screened by MNA and MST tools (76% and 46% respectively).
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Nutritional screening is the initiation of the process of recognizing and
responding to nutrition related problems. It helps assure that nutrition care is
delivered consistently and that resources are directed to the appropriate patients. The
ideal nutritional screening tool would be 100% specific and sensitive. However, the
need correctly classify all patients who .are. malnourished (sensitivity) takes
precedence over misclassifying well-nourished patients (specificity) (Bauer and
Capra, 2003). In this'study, when comparing the use of the nutritional screening tools
and the PG-SGA, the MNA provided a high sensitivity (95%) but low specificity
(32%). This study indicated that the MINA could adequately predict the patients in
need nutritional intervention. /However, the low level of specificity indicated that it
also categorized s0me patients as requirina nutritional intervention when actually not
necessary. The MNA deducts points wfle_n patients were taking more than three
prescription medications and whe‘n there wa§ a degree of depression, or if patients
were taking antidepressant medication. Ge_n-e;al_Jy, many cancer patients take more
than three prescription medications for;?p_qihr_ relief, nausea, possibly anti-
inflammatory, oriantidepressant medication (Read et al., 2005).. In this study, due to
the deduction ‘ef‘points on the MNA, they were wrongly categerized as being at risk
of malnutrition or_malnourished. Another difficulty in interpreting the MNA was that
it asked patients how many full meals they ‘ate in a day. Many cancer patients were
unable 'to ate.three full'meals per day iand small, frequent snacks and nutritional
supplements to attain an adequate nutritional intake.lf the patient ate less than three
full ‘'meals per day, they were penalized’ with' points deducted from the score.
Additionally, the MNA did not specify whether patients were taking any forms of

nutritional supplements to meet their needs. Again, these issues may attribute to the

patient being misclassified as malnourished or at risk of malnutrition.
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The MST was shown to be effective in identifying patients at risk of
malnutrition when compared to the PG-SGA with 89% sensitivity and moderately
specificity (71%). The previous study presented a higher sensitivity but similar
specificity to the development of the MST in 408 hospital inpatients with mixed
diagnoses (93% sensitivity, 93% specificity) compared with a full nutritional
assessment by the SGA (Ferguson et al., 1999b). .Raja et al. (2004) reported 92%
sensitivity for MST when compared with SGA in 658 hospital inpatients with mixed
diagnoses attending SingaporesHospital. The MST, when compared with SGA in 106
outpatients receiving sadiotherapy, was found to be highly sensitive (100%) but had a
moderate specificity (81%) (Ferguson et al., 1999a). The MST includes only two
questions. It is found 0 be appropriate fo? use in patients with cancer as it is easy to
use and does not reguire any €alculations (i;erguson etal., 1999b).

A history of ‘weight iose can be‘ pne of the most important pieces of

il
information in the nutritional screening and asse§§ment process. Involuntary weight
loss is an ominous sign and rsh}Quld be invesiig?ied: Weight loss greater than 5% in 1
month or 10%in 6 months can be considered ciinically significant (Sungurtekin et al.,
2004). In currentfstudy, most patients were in normal range of-nutritional status with
lower than 5% weight loss, 39 patients had 5-10% significant weight loss, and 44
patients had greater ‘thain*10 % weight loss.“Based on BMI classification, 41 of 222
patients (18.47%)  were tnderweight (BMI €18.5 kg/m?) with mean'BMI of 22.06 +
3.96 kg/m?. In similar, the study 6f Bauer and Capra. (2003) reported that'the mean
BMI'of malbourished patients was 23.80 £/5.00 kg/m? with 6.9% weight 10Ss in the
previous six months. In contrast, Segura et al. (2005) reported that although 70% of

781 patients with advanced cancer experienced unintentional weight loss, only 6.5%

of these patients had BMI <18.5 kg/m®. Furthermore, Ravasco et al. (2003) found no
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association between BMI and duration of the disease, but revealed a significant
association between BMI and stage of disease. Therefore, the use of BMI as the sole
measure of nutritional status in patients with cancer was limited. Malnutrition is often
overlooked in patients who still fall within the traditional “healthy” weight or
overweight ranges despite losing significant:amounts of weight (Ottery, 1994b).
According % IBW, the result of this study revealed that 8 patients (6.10%) were
severe malnutrition, and most of the patients were normal nutrition. However, the
data of % weight loss, BMI and % IBW showed significant differences between mean
values for each nutritienal seregning tools.

TSF provides an index.of bady fat, and MAMC provides a measure of muscle
mass. In the present study it was found txhnatathe mean percentage of MAC, TSF and
MAMC of the patients were sllghtly Iowe!r than the normal ranges, except the mean
percentage of TSF infemale patlents that was hlgher than the normal range. The use
of TSF and MAMC standards o identify _rt-lazlng_trltlon in many patients is mostly
problematic because of the restricted datab@;é_ and absence of correction factors for
age, hydration_status, and physical activity on anthropometric.parameters. Several
studies have ‘demonstrated that 20-30% of healthy contrel subjects would be
considered malnourished based on both standards (Jeejeebhay, 2000).

Laboratory assessment including hemoglobin, hematocrit, white blood cell
count, lymphoecyte count, serum albumin, serum creatinine and serum blood urea
nitrogen were recorded. Howevergin this study serum albumin, creatinipe and blood
ured nitrogen. levels were tested.in some patients. Most of laboratory parameters were
in the normal ranges. It was found that total lymphocyte count (TLC) was lower than

the normal range, and there was no significant difference in TLC among SGA groups

and score MNA screening tools. Decreased values of TLC may indicate malnutrition
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when no other cause is apparent and may point to infection, leukemia, stress, injury,
immunosuppressant, surgery and tissue necrosis (Blackburn, Bistrian and Maini,
1977; Stockslager et al., 2003). The serum albumin was significant difference among
three nutritional screening tools. The ideal marker of nutritional status should be
insensitive to non-nutritional factors and havea short half life. Serum albumin has a
long half-life (2l days) and Is considered to-bg-@ major stress marker (Vitello, 1994).
Prealoumin has a half-life of only 2 days and is therefore judged to be a more
sensitive marker of nutritionalstatus (Bernstein et al,, 1989). However, prealbumin

and serum albumin were noia routine test for cancer patients at Prapokklao Hospital.

5.3 Energy requirements and dietary intake

In this study, energy requwements of the patients were estimated by basal
energy expenditure (BEE) and toial energy expendlture (TEE). The amounts of
dietary intake per day were estimated by food repord Dietary intake of the patients
before receiving chemotherapy was derived ‘,frerrn 24-hour recall, and current intake
was assessed. by4 3-day food record (1 Weekend and 2 weekdays). The nutrient
contents of foodstuffs and meals were analyzed by the computerized program “Thai
Nutrisurvey version 2.0 (2008)”. The inadequate dietary-and energy intake were
found in some cancer patients, which was similar to the results of the previous study.
Ravasco et al.;1(2003) reported that patients with head and neck, gastro-esophageal, or
colorectal cancer stage Il and I\, presented a significant decrease im their usual
Intake. The nutritional intake was also affected by the duration'of disease, which was
negatively correlated with energy. The inadequate dietary intake of the patients may
be one of the side effects of chemotherapy. In this study, the most frequency and

severity of nutrition impact symptom was anorexia, which was similar to the results of
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the previous studies (Bauer et al., 2002; Sakchinabut, 2002). However, the results
from 3-day food record may not accurately represent the dietary intake of the patients

in this study as only 58 patients had sent their records back to the researcher.

5.4 Correlations between nutritional status and nutritional parameters

In the present study, Spearman’s rank.correlation was used to determine the
correlation between ‘nutritional status and nutritional parameters. The correlations
among nutritional parameters.were also presented in this study. The MNA screening
tool showed a signifieant negative correlation with PG-SGA and MST tools. A
significant positive carrelation was' found between nutritional status screened by the
PG-SGA and MST tools. /But. MNA sc-g;re,may Increase when the patients well-
nourished. The PG-SGA and MST sc0|:le may decrease when the symptoms and
nutritional status are lmproved The nutntmnpl status assessed by each screening tool
correlated with anthropemetric parameters E;u;h_,'gs ABW, BMI, % IBW, % weight
loss, MAC, TSF, MAMC)V,VIaboratory parar_nEg[s'_ _(hemoglobin), BEE, TEE, and the
total energy intake estimated by 24-hour recall. The results confirrmly showed that the
patients receiving Vtherapeutic interventions that promote gastreintestinal dysfunction,
those undergoing_extensive surgical procedures, and thase receiving stomatoxic
chemotherapy were™ at=greater risk of malnutrition (Cunningham, 2004). Most
anticancer treatments have the potential to affect dietary intake and nutritional status,
depending on the treatment, administration schedulezand dosage (Martiny2000). The
effects of these treatments vary according to regimen and individual responses, even

though anthropometric parameters, serum albumin, and nutrient intakes appear to

correlate with each other.



CHAPTER VI

CONCLUSION

The present study investigated the nutritional status of the cancer outpatients
with chemotherapy at Prapokklao Hospital, .€hanthaburi Province using PG-SGA,
MNA, MST as the nutritional screening toels. Moreover, nutritional status was
assessed by the anthropometric and laboratory measurements. Estimation of dietary
intakes were assessed by 24-hour recallﬁ and 3-day food record. The prevalence of
malnutrition was«28% determined by PG-SGA. The MNA and MST were shown to
be effective in identifying patients ai risk;of malnutrition when compared to the PG-
SGA with high sengitivity but low-to mo"('i_erJa;te specificity. The inadequate dietary
intake and energy were found ih some can@é'r'p&tients. The most frequent and severe

v .i*
nutrition related symptom was anorexia.— There were significant differences in
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anthropometric parameters, Serum albumilﬁ'éﬁ'ergy requirement, energy intake,
nausea and anorexia amonrg' three nutritioneil:gc-r:ée’ning toals. sThe MNA tool was a
significant negative correlated with PG-SGA and the MST tools. A significant
positive correlation was found between nutritional status screened by the PG-SGA
and the MST tools..» Significant correlations were found among nutritional status,
anthropemetric parameters, serum-albumin, and energy: intakes:  The nutritional status
assessed by various screening tools were significant correlated with anthropometric
paremeters, hemoglobin; energy requirement,.and energy-intake.

The results in this study indicated that all tools were able to correctly classify
patients as malnourished, although the MNA and MST were lack of specificity.

Therefore, PG-SGA should be the tool of choice for nutritional screening in cancer

patients. However, the results of this study showed that MST was effective in the
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screening of the malnourished cancer outpatients and continuing application of MST

should be conducted in cancer outpatients with chemotherapy.

Recommendation for future research

status.

AULININTNEINS
ARIAN TN INYAE
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WBC (x 10° cell/A1)
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Lymphocyte (%)
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Monocytes (%)

count/100 (cell/AI)

TLC= %lymphocyte x WBC

RBC ( x 10° cell/LL)

4.04-6.01 x 10" cell/lk

Hemoglobin (g/dl )

11.2-16 g/dl

Hematocrit (%)

35.8-50.1 %
e

Platelet ( x 10°¢e
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HIGINE:
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Albumin ( g/dl) 3.0-3.5 2.1-29 <21
TLC= %lymphocyte x WBC count/100 (cell/LL1) <1501-1800 900-1500 <900
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3. % IBW=(ABW/IBW) x100

>110% overweight, 90-110% normal, < 90% underweight
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4. oweight change= (UBW-ABW)/ UBWx 100",

9. 24
LAUTDUNINANLL
iduseunies (CMrcumference, CM) (cm)
mmwumﬂfu"lwummmumuwm (Tricep skin fold, TSF) (x‘)

T

AN THANT

a= Male = 66.5+13.7Wt+5Ht in cm-6.8 Age

Female= 655+9.6Wt+1.8Ht in cm-4.7 Age

7. TEE=BEEx AFx SF
Stress factor: Multiple fracture 1.2-1.4, Severe infection/sepsis 1.4-1.8

Burn: < 20% BSA 1.0-1.5, 20-40 % BSA 1.5-2.0, 2 40% BSA 1.8 -2.5
Activity factor: Strict bedrest 1.2, Out of bed 1.3 Stress factor: Cancer 1.1-1.45
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Validity and Reliability test
1. Validity test

The validity test is one of the questionnaire’s quality examination. In this study,
all nutritional screening tools were transferred form English to Thai language and
applied to Thai food. The selected nutritional screening tools included Patient-
Generated Subjective Glebal Assessment (PG=SGA), Mini-Nutritional Assessment
(MNA) and Malnutrition Screening Tool (MST) and proved by 5 professional of
nutrition and cancer for testing content validity. Then, the nutritional screening tools
was revised for clearer.content and suitability acecording to the experts’
recommendations.

Finally, the nutritignal screening tools was divided into 7 parts followed by PG-
SGA that consisted of Part 1 data of weig‘:h_t history, Part 2: data of food intake, Part
3: data of nutritional impagt symptoms; Part 4.: a;i-:tivities and functions, part 5: disease
and its relation to nutritional, Tequirements, Part6 metabolic demand and stress, and
Part 7: physical examination. 7
2. Reliability test

Reliabitity analysis was performed to determine the exient to which items in
the questionnaire. were related to each other and to provide.an overall index of the
internal consistency ofithe scale. The Cronbach’s alpha is a popular technique for
reliability test./'In present study, a correlation matrix of the scores obtained from each
of the seven items that contribute'to the overall RG-SGA, MNA andyMST score
(weight history; food intake; symptoms; activities .and functions; disease “and its
relation to nutritional requirements; metabolic demand and stress; and physical
examination). The nutritional screening tools were tried in healthy (n=20) and

outpatients with chemotherapy (n=20) in National Cancer Institute, Bangkok (the
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study protocol was approved by the Ethics Committee of National Cancer Institute).
Cronbach’s alpha showed that the items were not highly correlated, it showed in the
Table C-1. In healthy sample, the PG-SGA, MNA and MST tools were 0.76, 0.64,
and 0.87 respectively. In cancer outpatients with chemotherapy at National Cancer
Institute, Bangkok , the PG-SGA, MNA and/MST tools were 0.75, 0.71, and 0.81
respectively. Finally, the screening tools were used in the cancer outpatients with
chemotherapy at Prapokklao Hospital, Chanthaburi Province. The Cronbach’s alpha
was 0.71, 076, and 0.84.in'PG-SGA, MNA and MST tools respectively.

The Cronbach?’s alpha' normally ranges between 0-1 and the acceptable
reliability of questionmaire should has the Cronbach’s alpha more than 0.70 (George
and Mallery, 2008).

Table C-1 The Cronbach’s alpha teehniquefor reliability test.

Sample groups Ihe screening tools The Cronbach’s alpha

Healthy (n=20) PG;SGA 71 ! 0.76

MNA R 0.64

MST 0.87
Cancer patients-n PG-SGA 0.75
in National Cancer MNA 0.71
Institute (n=20) MST 0.81
Cancer patients.in PG-SGA 071
in Prapokklao MNA 0.76
Hospital (n=224) MST 0.84
Reference

George, D., Mallery, P. 2003. SPSS for windows step by step: a simple guide and
reference, 11.0 update. 4th edition. Boston: Allyn & Bacon.
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Table D-1 Ideal weight for height in Thai adult (Roongpisuthipong et al., 1987)

Height (cm) Weight (kg)
Male
Female
145 45.9
146 46.6
147 47.3
148 47.7
149 48.1
150 48.6
151 49.3
152 50.0
153 50.5
154 51.0
155 514
156 52.3
157 53.2
158 53.6
159 54.0
160 54.4
162 56.1
163 56.8
164 57.7
165 58.6
166 59.2
167 “ i 59.8
168 ‘ 7.7 : 60.5
169 61.4
ﬁ 62.2
‘UEJ’J‘VIHVITW UINg
60.7 63.4
64.1
Qﬂfﬁﬁﬁﬂ‘im uﬁ’nwma B e
65.9
63.8 66.5
177 64.4 67.1
178 65.0 67.7
179 65.9 68.6

180 66.8 69.5
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Table D-2 Standard indicators of TSF, MAC and MAMC (Stockslager et al., 2003)

Measurement Standard 90% of standard

TSF Men: 12.5 mm Men: 11.3 mm

Women: 14.9 mm

MAC Men: 26.4 cm
Women: 25.7 cm
MAMC Men: 22.8 cm

Women: 20.9 cm
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