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Abstract

Purpose: The aim of this pilot study was to describe thdragion-, and nutritional
status of a cohort of elderly dialysis patients] emexplore the association between
these parameters and the quality of life (QoL).

Methods: All patients over 75 years of age being in chrahatysis by January 2008
at 3 dialysis units (n=34) were asked to parti@patthis pilot study, 24 patients were
entered. Hydration status was assessed by bioimpedgectroscopy (BIS), and
nutritional status by the subjective global assesd(SGA), BIS, anthropometric
measures and biochemical parameters. Based onasssesments the patients were
classified as being cachectic or not accordingewwiyn defined criteria. QoL was
measured using the SF-36.

Results: The results showed cachexia in 6 (25%), 37.5%eahladdy mass index

(BMI) below 24, whereas according to SGA 91 % weednourished. BIS showed
low lean tissue index (LTI) in 46 % and overhydvatin 35% of the patients.
Compared to non-cachectic and normohydrated, cticleew overhydrated patients
reported consistently poorer QoL. For cachecticepéd, the differences were
clinically significant for all SF-36. BIS was eas#pplicable when used before
dialysis.

Conclusions. The high frequency of nutritional deficits in tisgidy calls for more
attention to nutritional status in elderly dialypatients. There is a need for a general
agreement on how nutritional status should be asdeand reported, both in clinics

and in research.
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Introduction

The elderly is the fastest growing group in diadysind for most of these patients the
treatment will be lifelong. Maintaining and improg quality of life (QoL) is

therefore a major goal. In general, patients witth stage renal disease (ESRD) are
reported to have a poorer QoL compared to matcbettals, and this is even more
pronounced in older dialysis patients [1,2]. Thaeolpatients tend to score

particularly low on physical domains, and patieatteve 75 years of age seem to be
most affected [2].

For patients in maintenance dialysis, poor nutngicstatus may affect QoL and
morbidity, and is associated with decreased sulrdespite adequate dialysis treatment
[3,4]. The reported prevalence of nutritional didiwvaries substantially between studies,
ranging from 20% to 50% of the patients [4-6]. Tinisonsistency may be explained by a
similar wide variation in terminology as well asgnostic criteria. The International
Society of Renal Nutrition and Metabolism ISRNM gagts using the term cachexia for
the most severe form of protein and energy masketiep, whereas the term “protein-
energy wasting” (PEW) should be used to describg peominent loss of body proteins
and fuel reserves (muscle and fat tissue). Caahsxvidely recognised as a complex
metabolic condition that is always associated witberlying illness and inflammation
[7]. There is no general consensus as to how c#clsbrould be defined and identified.
However, according to recently proposed definitionanges in body composition, in
particular loss of lean tissue (including musclesg)as important features [5,6]. Loss of
muscle mass is also a phenomenon of aging, theswgeh may be hidden in the bulk of
body weight [8]. Lean tissue mass may be replagaddreased fat mass, and in dialysis

patients, muscle loss may also be replaced by wlateto overhydration. To maintain an



optimal hydration status and determine the patiéntsveight is essential, both to avoid
overhydration which increases the cardiovasculatatity, as well as hypotensive
episodes during dialysis sessions [9]. Dry weighy be estimated by ultrasound of the
inferior vena cava, radionuclide dilution technig@aand echocardiography. These
methods are expensive and time consuming. Most cfteical surrogate parameters are
used such as interdialytic weight gain, ultrafiitva rate or blood pressure. Whole body
bioimpedance spectroscopy (BIS) can be done bedsidenay be used to evaluate
nutritional status as well as to determine overagdn. BIS is validated against available

gold standard methods with good accordance [10].

The aim of this pilot study was to test the fedsjbof using BIS in daily clinical
practice, to describe hydration and nutritionalustaf a cohort of elderly dialysis
patients above 75 years of age, and to exploragbeciation between these factors

and quality of life.

Patients and Methods
Chronic dialysis (haemodialysis, HD and peritordialysis, PD) patients over 75
years of age, living in Trgndelag County and inydii in January 2008 were asked

to participate in the study.

A total of 34 patients > 75 years were registel€dwere excluded (1 due to language
problems, 4 were too ill, 1 was transplanted addd to practical problems), thus in
total, 24 patients entered the study. The demogeatu clinical data that were

registered included age, sex, dialysis modalitynary kidney disease, comorbidity,



time on dialysis and time of referral to nephro&tgi. We also registered serum

cholesterol, serum albumin and C reactive prot€irRF).

To assess comorbidity, the Davies comorbidity ind@s applied. This index is based
on seven domains, i.e. malignancy, ischemic hesetde, peripheral vascular
disease, left ventricle dysfunction, diabetes rd|isystemic collagen vascular
disease and other significant pathology. Whetheipttient has an active or present
disease on any of these domains is registeredcddmeorbidity score for each patient
is calculated as the sum of the number of domdfestad, giving a theoretical range
from zero to seven. Based on this score, the nityrtédk is classified into three
grades: low (grade 0, zero score), medium (grastedre of 1-2 co-morbidities) and

high (grade 2, score af3 co-morbidities) [11,12].

QoL was measured with a Norwegian validated tediwgl of the Medical Outcomes
Study 36 item Short Form health survey (MOS SF-B3%)[5].The SF-36 is a self-
administered questionnaire that is well documeatativalidated in chronic dialysis
patients of all ages. The questionnaire consis&Safems, which are summarised
into 8 scales, physical function (PF), role phyls{&P), bodily pain (BP), general
health (GH), vitality (VT), social function (SFyple emotional (RE) and mental
health (MH). For each scale, the item scores arergrised and transformed to the
eight 0 — 100 scales, (0 = poorest possible hetdtie, 100= best possible health
state) according to the SF 36 normed-based scalyagithms [16]. We also used 3
guestions from European Organization for Reseamdhlaeatment of Cancer

(EORTC) QLQ-C30 questionnaire regarding appetitk gastro-intestinal symptoms.



These questions are answered on a four point aatafscale ranging from “not at

all” to “very much” [17].

Assessment of nutritional status

Body weight and height were measured before dmlyster the dialysis session the
patient was weighed again to calculate dry weigladlyiimass index (BMI = weight
(kg)/ height (m) 2). The mid-upper arm circumferefMAC) was measured with the
millimetre tap at the midpoint of the non-fistulara between the olecranon and
acromion. The triceps skinfold (TSF) was measutdbdeasame midpoint using a

skinfold calliper. All anthropometrgneasurements were done by the same person.

The subjective global assessment of nutritionalstéSGA) covers medical history
(weight loss during the last 6 months, changesal intake and gastrointestinal
symptoms) and physical examination (assessmentbaisaneous fat loss, muscle
wasting and oedemas) [18]. For this study a Noraregersion was used [19]. The
patients’ SGA scores was evaluated and classidie®scribed by Detsky et al [18].
Each patient was classified as either; A (normadlyrished) meaning stable or
increased weight, normal body composition and moggms related to poor
nutrition; B (moderately malnourished) implying gkt loss up to 10% of total body
weight without subsequent stabilization or weigitrease, reduced energy intake but
normal BMI (BMI > 20 kg/m?) or; C (severely maln@hred) meaning that the
patient had weight loss more than 10% in 6 mordlesy physical signs of impaired

nutrition, oedemas and BMI < 20.



Anorexia may clinically be defined as a reductiooss of appetite. We used one
item from the EORTC QLQ-C30 questionnaire; “Have Yacked appetite?” to
classify the patients as anorectic or not. Those artswered “not at all” were
classified as having no anorexia whereas thoseanbwered “a little”, “quite a bit”

or “very much” were defined as having anorexia.

We used whole body bio impedance spectroscopy ({Bl&$sess body composition
in terms of extracellular (ECW), intracellular $#J and total body water (TBW),
and to estimate lean tissue mass (LTM) and fate¢issass (FTM). The measurement
was made with the patient in a supine position wlectrodes placed on the hand
and the foot, using the Body Composition Monito€(8) from Fresenius Medical
Care, Germany. The BCM measures the impedancerspeapy at 50 frequencies.
The calculation of ECW, TBW and ICW by this methsdalidated against
corresponding reference methods, i.e. sodium brewildtion, deuterium dilution,
and the total body potassium [20] respectively. Galeulated body composition (fat
and fat free mass) has been validated againstethemyy X-ray absorptiometry,
DEXA and air displacement plethysmography [21,22fe cut off threshold to define
overhydration was set to an excess of ECW of >,Mgkich is comparable to
overhydration of ~ 2.5 L, and is associated witthbr mortality rates [9]. LTM and
FTM were normalized to body surface area to oldtan tissue index, LTI (LTI =
LTM/height?) and fat tissue index (FTI = FTM/heightThe values for LTI and FTI
were compared to an age (18 — 80 years) and gemateh reference population [23].
Values below the IDpercentile were regarded as a clinically signiftaduction in

muscle mass or fat mass.



Hand grip strength (HGS) is a valid method for assg muscle-strength, a marker
of muscle mass, and has shown strong correlatitmlean body mass [24-26]. The
HGS assessment was done with a single spring higndljgramometer, while patient
was sitting in an upright and relaxed position. Tiasurements were repeated three
times and the highest score was recorded [24,2A/28]classified the patients as
having “decreased muscle strength” when HGS vals below 85% of the

normal age and gender adjusted values [29].

Serum albumin is a marker of protein metabolismaméhdicator of visceral protein
stores that is widely used in nutritional studieslialysis patients, and has shown a
strong association with survival [30]. C- reactpretein (CRP) is an acute phase
protein. A serum concentration of CRRLO mg/L indicates the presence of
inflammation [31]. Low values of total serum claikerol (< 100mg/dl) are
associated with higher mortality, and this is kdle to inflammation/malnutrition

[32,33].

Analysisand statistical strategies.

Based on the data collected for nutritional assesssnwe classified our patients as
being cachectic or not. According to Evans et atfEhexia in adults may be
diagnosed by the following criteria:

Weight loss of at least 5% in 12 months or BMI <kg@m?2, plus at least 3 of the
following criteria: 1) decreased muscle strength, 2) fatigefined as physical and/or
mental weariness resulting from exertion), 3) axiardimited foodintake or poor
appetite)4) low fat free mass indejean tissue depletionand 5) abnormal

biochemistry; increased inflammatory markers CRB.(>mg/L), anaemia (Hb < 12



g/L) or low serum albumin (< 3.2 g/dl)[6]. To ctify the patients in this study we
used weight loss and/or low BMI, plus at least 8heffollowing: 1) decreased
muscle strength defined as decreased hand gripggtréHGS), 2) anorexia defined
as having anorectic symptoms, 3) low fat free nazfmed as low LTI (< 10

percentile) and 4) abnormal biochemistry (CRP> Sesalbumin < 3.2 g/dl).

All statistical analysis was performed using tregistical package SPSS for Windows
version 15. We used descriptive statistics, andpasisons of QoL score between
groups were done with non-parametric methods; Mafmitney U test, p < 0.01 was
considered significant. A difference in SF-36 seor€l0 points between groups was
considered as clinically significance [34], The &mpean coefficient of correlation
was used to test correlation between bioimpedarezsuares (LTI, FTI) and hand

grip strength (HGS), BMI, serum albumin and antlemptric measures.

Results

A total of 24 patients were included, 21 in HD &ch PD, 11 were females and 13
male, mean age was 81.4 (3. 2) years (Table 1)ostmll patients (92%) were well

known (> 4 months) in the units (Table 1), and dhlyatients had started in dialysis
acutely. Nephrosclerosis was the most common aaus8RD (46%) followed by

chronic glomerulonephritis (17%). Only 8 % had @it nephropathy.

According to the Davies comorbidity scores, nograthad low mortality risk, 15
(63%) had medium risk and 9 (37%) had high riskydrtal capacity as reported on
the SGA questionnaire was reduced in most patientg;2 had normal capacity,

with no limitation, 13 subnormal capacity, with setimitation, 7 reported sitting



mostly in a chair. None were mostly in bed and ategmt was placed in a nursing

home.

There were 7 patients with CRP> 5, 10 patients saftum albumin < 3.8 g/dL and 3
patients < 3.2 g/dL, there were no patients witlursecholesterol < 100 mg/dL

(Table 1), 7 patients were using statins.

BIS turned out to be easy to use and the wholeggiore lasted for only 15 minutes.
All patients who were asked to participate agreelet measured before the dialysis
session started, but refused to wait for a repesgedssment 30 minutes after the
dialysis was completed.

Insert Tablel1

Nutritional status

We found that 41 % reported weight loss and 32 génted substantial weight loss.
The mean BMI among the participating patients wh3 Rg/m?, and a total of 9
patients had a BMI below 24 kg/mz2, 50 % reporteplegipe loss and 46 % had a LTI

below the 10th percentile.

According to the SGA only two patients were in tlegmal category. Five patients
could be classified as being severely malnourigi@dvhereas the vast majority (68
%) was moderately malnourished (B). Two patientdd@aot be classified due to

missing data.
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The BIS measures showed a LTI below th& pércentile of the reference population
for a total of 11 patients, among whom only foud laacorrespondingly low FTI.
Decreased muscle strength as measured by HGS emdliag) to predefined criteria
was found in 2 men and 8 women. LTI was correlédadGS (r= 0.50, p< 0.05), and
low LTI (< 10" percentile) was strongly correlated to HGS (r=10Q8< 0.01). FTI
showed correlation with TSF (r= 0.41, p= 0.05) arstrong correlation with BMI (r
=0.78, p <0.01). The BCM showed overhydration JOH..0 L in 17 patients, 8 of

these had OH > 2.5L.

Cachexia was identified in 6 patients (25%). Detallowing the number of patients
meeting the various criteria for the cachexia dasgions are shown in Table 2.

Insert Table2

The mean SF 36 scores for our patients on thewssabscales are shown in Table
3.

Insert Table3
When we compared the SF- 36 scores for cachectonscachectic patients, we
found clinically significant differences for all 8sicales, but only for PF this
difference was statistically significant. We alsompared SF- 36 scores for
overhydrated vs normohydrated patients, and fomndistently better SF 36 scores
for the latter group. These differences were cdiltycsignificant for five out of 8
scales (BP, GH, SF, RE and MH), but none weressicily significant (Table 3).
Comparing patients with high comorbidity risk vesghe others, we found better
scores in favour of the low risk patients, witmaally significant differences for PF,

RP, VT, GH and RE, no difference was statisticaignificant (data not shown).

11



Discussion

In this pilot study; BIS, SGA, anthropometry andf-seported appetite were used to
assess nutritional status and overhydration inrlgldigalysis patients. Independent of
method, we found that a large proportion of thegoés$ could be defined as having
risk for nutritional deficits. However, the numh#rpatients at risk varied with the
measure that was used for identification. Accordomthe SGA,

91 % were moderately or severely malnourishedo32ported substantial weight
loss, 37.5 % had a BMI below 24, 50 % reported afgp®ss and 46 % had a LTI
below the tenth percentile. There was no consisteatiap between the assessments;
hence, the results underline the need for a geagraement on how poor nutritional
status should be identified in this group of pasen

To identify patients with severe protein and ener@ss depletion, we used
parameters according to a recently proposed cazluefinition by Evans et al [6]

Six patients were defined as cachectic, and oulteemdicate that this approach
enables the identification of a group of patieetguiring special attention.
Comparing the group of patients defined as caoh@gth the non-cachectic patients,

revealed that the former consistently reported @oon all QoL scales.

As recommended by the ISRNM, it would also havenbreéevant to identify protein
energy wasting (PEW) which is regarded as a prgestdthe more serious cachexia.
However, the PEW classification requires a critbagaed on dietary intake. Detailed
registrations of protein/energy intake, are timestoning, require assistance of

skilled personnel, and could not be carried oupfaictical reason. The procedure

12



might be too extensive for most clinical settin@§], hence, we find that using the
proposed cachexia definition may be an alterndatvensure that the most seriously

affected patients are identified.

SGA is a recommended and validated method for sisgesutritional status in the
adult dialysis population [36]. In our study, tmajority of the patients were found to
have some degree of malnutrition by this methods Tequency is higher than
reported from most studies on nutritional statugiatysis patients [27,37], and may
be explained by the older age of our patients.[B8feneral, nutritional problems
are more frequent in the elderly and a higher ot of appetite loss has formerly
been revealed in the older dialysis population camag younger ones [39].
Malnutrition refers to the presence of inadequaitteient intake while PEW and
cachexia are reckoned to be influenced by othéofasuch as inflammatory
processes and nutrient losses into dialysatet[¥.dossible that malnutrition as
identified by SGA predisposes to PEW and cachdxiaithis is not proven.
Considering the likely importance of treating matition early, SGA should be used
for nutritional assessment in the adult dialysipydation in addition to methods to

identify PEW or cachexia.

In addition to an association between severe mutdt problems and poor QoL, our
results indicate that overhydration and comorbidiyy negatively affect QoL,

particularly the physical domains. These domaiasevalso those mostly affected in
the overall patient sample. Compared to youngewidgian dialysis patients, scores

were lower for PF, RP and VT, but quite similar foental health and social function.
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[40]. Even poorer SF-36 scores have been reparbad dther elderly dialysis

populations, but the pattern has been similar [2,1]

Due to the cross-sectional design and the smalpasize, our results should be
interpreted with caution. Another study limitatisthat the BIS assessments were
done only before dialysis, based on the patiemtefepences. This is adequate for
hydration status, but may affect the estimatesrfeasures like LTI and FTI. A
smaller study demonstrated that pre- and postarerat LTI mean may vary 1.12 kg
+ 1.7, indicating that our LTI results might be ce&timated [41]. Furthermore, the
age reference range for the Body Composition MofB&M; Fresenius) is from 18
to 80 years, and there are few studies addredseneglderly dialysis population > 75
years of age and the studies have small samplg. Jibes reference values for the

older population might be connected with some unaa#y.

BIS was found to be an easy and acceptable metindzbfly composition assessment
in this cohort, provided that the patients did Inate to spend time repeating the
analysis after the dialysis session. The metho@lledadentification of muscle loss,
which is regarded an important feature of both eazhand PEW and is associated
with increased morbidity and mortality [42,43]. &semplified by our results,
muscular depletion is difficult to reveal by simpieeasures. Six out of 11 patients
with low LTI had BMI within normal range, whereasuf out of nine patients with
BMI < 24 did not have muscle loss. We also fourat trery few patients had low FTI
(<10" percentile) even if they had low muscular masd,despite a high frequency

of nutritional deficits and cachexia, measuregrafeps skin fold were higher in this

study than reported from younger populations [28[8Ese findings further underline

14



the particular importance of assessing body contipasio reveal nutritional risks in
the elderly where muscle mass tend to be replagédtlas a part of the aging
process. Furthermore, BIS detected overhydratidiYipatients and serious
overhydration in 8 patients (33 %), which is a legfrequency than reported from a
European multi centres study [10]. The result maygest that overhydration is also a
greater problem among the oldest dialysis pati&gverhydration is associated
with increased mortality and, as shown in this gfymiobably also reduced quality of

life, accurate assessment is crucial, giving furlrguments to routine use of BIS.

In this study, only a small minority of the patientere within normal or optimal
range on all parameters used to assess nutristatals. A high proportion had
pathological body composition, most of whom hadesevmuscular depletion, and a
guarter of the patients were classified as beingeetic. Our findings call for more
attention to nutritional status in elderly dialypatients, including more thorough
assessments and the use of nutritional supplemérats indicated. Furthermore, our
study demonstrates how the reported frequency of potritional status may vary
with assessment method, hence, underlining the foeedgeneral agreement on how
nutritional status should be assessed, identifnedraported.

There are very few studies dealing with nutritiowl &aydration status in this
population. More focus is clearly needed as webigger studies to confirm our

findings.
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