WG A A 23F BF A 235 2004

CazxIed ]

Psychiatric Illness in Dialysis Patients :
‘Depression and Its Effects on Nutritional Status
in Chronic Hemodialysis Patients
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Depression is generally accepted to be the most
common psychological complication of chronic di-
alysis patients" 2 Although the reported incidence
of depression in patients with maintenance dialy-
sis varies widely, these differences are based in
part upon the different criteria and methodology
utilized to diagnose depressionz' ¥ Depression has
been demonstrated to predict mortality in a vari-
ety of medical condition® ”, The studies on main-
tenance dialysis patients also showed a signifi-
cant association of depression with mortality“’
However the causal relation between depression
and increased mortality is uncertain.

It is well known that chronic hemodialysis
(HD) patients with malnutrition, as manifested in
part by hypoalbuminemia, have an increased mor-
tality rate”. Depression is commonly associated
with poor oral intake which can aggravate mal-
nutrition of chronic HD patients. Recent studies
also showed the positive relation between depres-
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sion and pro-inflammatory
creased cytokine and inflammatory response in
end-stage renal disease (ESRD) patients can
cause malnutrition by increased protein catabo-
lism, which contribute to increased mortality in
ESRD patientsm‘ In view of these considerations,

we hypothesized that depression in maintenance
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HD patients may have important interactions
with malnutrition. We undertook a cross—sectional
study to investigate the relation between the
nutritional status and depression in chronic HD
patients. Then the effect of anti-depression treat-
ment on nutritional status was evaluated in se-

lected patients.

Methods
1. Cross-sectional study

This study enrolled 76 chronic renal failure pa-
tients who dialyzed for more than 6 months at
the outpatients HD unit of Hallym university hos-
pital (Chunchon, Korea). All were free of acute
illness within the past three months, and none
were receiving corticosteroids. Among those pa-
tients, 14 patients who were uncooperative to this
study or refused to answer depression scale in-
ventory were excluded. Sixty-two patients com-
pleted the cross-sectional study. The cause of
chronic renal failure was diabetic nephropathy in
18 patients (29.0%), hypertension in 14 patients
(22.6%), chronic glomerulonephritis in 8 patients
(12.9%), polycystic kidney disease in 3 patients
(4.8%), unknown and miscellaneous in the re-
mainder. The patients received three 4-4.5 hours
sessions of HD per week using bicarbonate-buff-
ered dialysate. The dialysis membrane used in all
these patients was composed of modified cellulose

(Hemophane) with a surface area of 1.1 m°. For-
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ty-nine patients received recombinant human
erythropoietin and most patients were on antihy-
pertensive medication (ACE inhibitor, calcium-
channel blockers, alpha and beta-blockers, vaso-
dilator) as well as other drugs commonly used in
chronic HD such as phosphate- and potassium-
binders, and vitamin B, C, and D supplements.
None of included patients received tricyclic anti-
depressant.

1) Measure of depression

All patients were administered a Beck Depres
sion Inventory (BDI) questionnaire'”. The BDI is
a 21 item self-report rating inventory measuring
characteristic attitudes and symptoms of depres-
sion. The 21 items are answered on a 4-point
Likert scale that represents 0 as the absence of a
problem, and 3 as an extreme problem, with a
total score range of 0 to 63 (5-9, normal: 10-18,
mild to moderate depression: 19-29, moderate to
severe depression; 30-63, severe depression). The
BDI is a well-validated index of depression and
correlates well with diagnostic criteria'”. The ad
vantage of the BDI is that it places the subject
within a range of depression severity, rather than
merely 1dentifying if the person meets diagnostic
criteria. It has been used frequently to assess

L1 .
" and is a

depression in patients with ESRD
useful screen for potentially treatable clinical de-
pression in ESRD population™. It is reported that
85% of Western dialysis patients with BDI scores
of 11 or greater met the Diagnostic and Statis-
tical Manual of Mental Disorders, 4th Edition
(DSM 1V) criteria for the diagnosis of major de
pression” and BDI scores predicted mortality in
HD patientsm. The mean BDI score of normal
127277
which is significantly higher than that of the

Korean population was reported as

western population'”. The BDI score of 21 has

been also suggested as a cut-off value for the

diagnosis of depression for Korean population'®’.
2) Assessment of nutritional status

Modified subjective global assessment (SGA)

used in the Canada-USA Peritoneal Dialysis
Studym was used to evaluate the overall pro-
tein—energy nutritional status. The SGA included
four items (weight loss over past six months,
anorexia, subcutaneous fat, and muscle mass)
scored on a seven-point Likert scale. Scores of
1-2 represented severe malnutrition, 3-5 moderate
to mild malnutrition, and 6-7 normal nutrition.
The SGA scores were determined by a clinician
who was not an investigator. For anthropometric
measurements, body mass index (BMI), defined
as the dry weight in kilograms divided by the
square of the height in meters and triceps skin-
fold thickness (TSF) in the fistula-free arm using
Harpenden caliper (British Indicators Ltd., West
Sussex, UK) were measured. Each TSF measure-
ment was repeated three times and the median
value was recorded. The mid-arm muscle circum-
ference (MAMC) was derived from TSF and mid-
arm circumference (MAC) as follows: MAMC=
MAC -~ (T X TSF)"™,

3) Dialysis adequacy and biochemical

analyses

Dialysis adequacy (KT/Vye.: K, dialyzer urea
clearance, mL/minute; T, HD session length, min-
ute; V, volume of distribution of urea, mL) and
normalized protein catabolic rate (nPCR) as a
marker of protein intake were calculated by vari-
able volume, single pool urea kinetic calculator on
web site (HDCN, Hypertension Dialysis Clinical

19 A .
. The contri-

Nephrology, http://www.hden.com/)
bution of residual renal function was included in
the calculation. Plasma intact parathyroid hor-
mone (PTH) levels were measured with specific
radioimmunoassays. Urea, albumin, hematocrit and
bicarbonate were measured by standard tech-
niques. Samples were non-fasting and collected
immediately after initiation of HD.

Of 40 patients who had BDI score greater than
18 34 patients met DSM-IV criteria for major
depressive disorder. This means that 54.8% (34/

62) of the prevalent population studied had de-
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pression. Thirty-four of 35 patients with BDI
score greater than 21, which is the cut-off score
for the diagnosis of depression for Korean popu-
lation16, met the DSM-IV criteria for major de-

pressive disorder.
2. Longitudinal study

Among sixty-two patients who completed the
cross—sectional study, 34 patients who had score
greater than 18 on the BDI score and met DSM-
IV criteria for major depressive disorder were
assigned to the treatment group and received se-
lective serotonin reuptake inhibitors paroxetine 10
mg/day and supportive psychotherapy conducted
by independent psychiatrist for a total of 8
weeks of treatment. Remaining 28 patients were
assigned to the control group who received nei-
ther medication nor psychotherapy. During the
course of this study, dry weight, HD session
length and dialyzer were not changed. The study
protocol was approved by the Hallym University
Hospital Institutional Review Board, and all pa-
tients gave. informed consent.

1) Measure of depression

In the treatment group, change in the severity
of depression before and after depression treat-
ment was ascertained by administering the Ham-
ilton Depression Rating Scale (HDRS) and Zung
Self Rating Depression Scale (SDS). In the longi-
tudinal study, we did not use BDI because some
patients were reluctant to fill up repeatedly same
BDI questionnaire administered in previous cross-
sectional study.

HDRS is a 17-item scale that evaluates de-
pressed mood, vegetative and cognitive symptoms
of depression, and co-morbid anxiety symptoms
S (; provides ratings on current DSM-IV symp-
toms of depression, with the exceptions of hyper-
somnia, increased appetite, and concentration/in-
decision.

The 17-items are rated on either a 5-point (0-

4) or a 3-point (0-2) scale. In general, the 5-

point scale items use a rating of 0, absent; 1,
doubtful to mild; 2, mild to moderate; 3, moderate
to severe; 4, very severe. A rating of 4 is usual-
ly reserved for extreme symptoms. The 3-point
scale items used a rating of 0, absent; 1, proba-
ble or mild; 2, definite. Total score range from 0
to 53 with normal (0-6), mild (7-17), moderate
(18-24) and severe (25-53) depression. A psychi-
atrist who was not an investigator determined
the HDRS scores.

SDS is a 20 question self-rating assessment
for depression which is much simpler than BDI
questionnaire™. The 20 items are answered on a
4-point Likert scale that represents 1 as minimal
(none or little of time) and 4 as severe (most or
all of the time) problem and raw score is con-
verted to 100 point scale with a total score range
of 35 to 100 (35-49, normal; 50-59, mild depres-
sion; 60-69, moderate depression; 70-100, severe
depression).

2) Multi-frequency segmental

bioimpedance analysis (BIA)

It is possible by multi-frequency BIA, to dis-
tinguish total body water (TBW) and extracellu-
lar fluid (ECF) by using the resistance of cell
membranes to relatively low frequency currents™’.
At high frequencies, currents flow across both
intra- and extracellular spaces, but at low fre-
quencies, currents flow mainly through extraceliu-
lar space, allowing the assessment of ECF alone.
Segmental BIA can measure the resistance of the
trunk or each limb separately. The results of
segmental BIA of the trunk and extremity are
then summed up to produce whole body BIA. It
is a more appropriate approach to monitor body
water during HD than whole body BIA, because
changes in local resistance can be allocated to
segments with uniform geometry and resistivity
B Water volumes are calculated by means of
population based regression eguation using imped-
ance index (height’/resistance). Lean body mass
that contains 73.4% of TBW is determined and
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fat mass can be calculated by subtracting lean
body mass from body weight.

Eight stainless tactile electrodes were used to
measure the impedance of the trunk and extrem-
ity (Inbody 2.0, Biospace Co, Ltd., Seoul, Korea)

' The hand electrode con-

as used in other study
sisted of thumb pipe and palm cylinder electrodes,
and the foot electrode consisted of frontal and
rear sole plate electrodes. Impedance was mea-
sured at frequencies of 5, 50, 250, and 500 kHz.
The validation of the method has been reported
using a sodium bromide dilution and a deuterium
oxide dilution™. The water volume in trunk mea-
sured by BIA was compared with water volume
measured by dual energy X-ray absorptiometry
(DEXA) as the reference in 171 healthy subjects,
giving correlation coefficient of 0982 and stan-
dard error of estimation of 0.695L. The measure-
ments were performed at 30 min after HD in
standing position. BIA was done repeatedly before
and after anti-depression treatment.

3) Markers of nutritional status, dialysis

adequacy and biochemical analyses

SGA and BMI, dialysis adequacy, nPCR and
other biochemical markers were measured before
and after anti~depression treatment as described

in cross—sectional study.
3. Statistical analysis

Data analysis was performed using a statistical
software program (SPSS for windows 9.0). Data
are presented as mean®t SD. Correlations between
the degree of depression and age and various nu-
tritional parameters were assessed using Pear-
son’s correlations coefficients. Differences between
groups were assessed by unpaired Student’s ¢-
test and chi-square test. To compare values ob
tained at baseline and 8 weeks of treatment,
paired t-test was used. P values less than 0.05

were considered significant.

Resuits
1. Cross—sectional study

The principal clinical data and nutritional sta-
tus of patients are presented in Table 1. The
mean total BDI score was 22.7*11, which falls
in the range of moderate to severe depression by
the criteria for western population. The distribu-
tion of BDI score according to the severity of
depression is shown in Table 2. Thirty-five (56.5
%) patients had BDI score greater than 21 which
is the cut-off score for the diagnosis of depres-
sion for Korean population. There was a signifi-
cant correlation between the age and BDI score
(r=0.45, p<0.001). Diabetic patients had signifi-

Table 1. Clinical Characteristics and Nutritional
Parameters (N=62)

Age (vear) 48871 11.1
Male (%) 56.5
Hemodialysis duration (month) 51.9+32.7
Diabetes mellitus (%) 29
KT/Vurea 1.28+£0.20
Hematocrit (%) 259148
Plasma bicarbonate (meq/L) 179132
Plasma intact PTH (pg/mL) 114.1+1009
Serum albumin (g/dL) 3.9610.46
nPCR (g/kg/day) 1.13+0.24
Subjective global assessment 44+18
Anthropometry
Triceps skinfold thickness (mm) 97+40
Midarm muscle circumference (¢m) 215+21
Body mass index (kg/m®)
Male 209128
Female 205+32

Values are expressed as mean=*SD unless other-
wise noted

Table 2. Distribution of the BDI Scores

Levels of depression BDI Score N (%)
Normal 5-9 8 (12.9)
Mild to moderate 10~-18 14 (22.6)
Moderate to severe 19-29 24 (38.7)
Severe 30-63 16 (25.8)
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cantly higher BDI score than non-diabetic pa-
tients (29.719.7 versus 19.8710.9, p<0.001). The
BDI score was negatively correlated with various
nutritional parameters (Table 3). There was no
significant correlation between the BDI score and
duration of maintenance HD, KT/Vywes, dose of
blood urea nitrogen

erythropoietin, hematocrit,

Table 3. Correlations between the BDI Score
and Nutritional Parameters

Nutritional parameters r value p value
Serum albumin -0.47 <0.001
nPCR -0.32 <0.05
Subjective global assessment -0.47 <0.01
Triceps skinfold thicknes -0.40 <0.05
Midarm muscle circumference -0.57 <0.01
Body mass index -0.28 <0.05

(BUN), plasma bicarbonate and intact PTH con-

centration (data are not shown).
2. Longitudinal study

Table 4 shows the baseline characteristic and
the changes in the severity of depression, nutri-
tional parameters, BIA and other clinical variables
in the treatment and control groups. In the treat-
ment group, mean age (52.5%t11.2 versus 444=*
9.3, p<0.005) and proportion of diabetic patients
(41.2% versus 14.3%, p<0.05) were higher than
those of the control group. The baseline degrees
of depression and malnutrition were higher in the
treatment group compared tfo the control group.
There was no difference in sex and duration of

maintenance HD between two groups (data are

Table 4. Baseline Values and Changes in the Severity of Depression, Nutritional Status and Other
Clinical Variables in the Treatment and Control Groups

Treatment group (n=34)

Control group (n=28)

Baseline 8 weeks Baseline 8 weeks
Severity of depression
BDI 30779 not measured 13.0+6.4 not measured
HDRS 166+7.0 151+66" not measured not measured
SDS 59.2+109 56.0*+126 not measured not measured
Nutritional parameters
Triceps skinfold thickness (mm) 82+28" not measured 122%46 not measured
Midarm muscle circumference (cm) 207+21 not measured 227114 not measured
Body mass index (kg/m®) 20.1%25 202+23 21.5+34 215738
Subjective global assessment 403124 4.18%£1.22 5.26%1.70 545+1.44
Serum albumin (g/dl.) 3.73£0.207 3.87+0.32" 4.15%041 4161043
BUN (mg/dL) 68.7£15.8 845+2201 754%16.0 79.7t185
nPCR (g/kg/day) 1.04%0.24" 1.17%0.29" 1.19£0.20 1.18+0.22
Bioimpedance analysis
Intrcellular fluid volume (L) 19.7+36 20.1+36" 21.0£42 21.1*t44
Extracellular fluid volume (L) 100+1.8 96+16" 112+24 11.3+2.4
Lean body mass (kg) 429+75 429+73 46.4£88 46.3+£9.2
Fat mass (kg) 89+42 91%41 9.6+39 96*4.0
Other clinical variables
KT/Vurea 1.26+0.26 1.29+0.29 1.28+0.22 1.29%+0.26
Bicarbonate (meq/L) 17728 176+22 17.3%29 17.4%+33
Hematocrit (%) 26.0+t38 259+6.2 258143 264152
Post-hemodialysis weight (kg) 53.1+9.0 52.81+8.6 55.5+9.8 55.7+99
Inter—dialytic weight gain (kg) 2.25*+097 2291197 222%11.01 2371162

Yalues are expressed as mean*SD unless otherwise note
p<0.05 versus control group, 'p<0.05 versus baseline values of treatment group

-5 450 -



— &ZHE 2] 291 : Psychiatric Ilness in Dialysis Patients —

not shown). Anti-depression treatment decreased
HDRS score and increased nPCR, serum albumin
and BUN concentration. Anti-depression treat-
ment also induced slight but significant increase
in intracellular fluid (ICF) volume and decrease in
ECF volume measured by BIA. There was no
significant change in KT/Vures, plasma bicarbon-
ate, hematocrit and interdialytic weight gain dur-
ing anti-depression treatment. In the control
group, no change was noted during the course of
this study.

All patients successfully completed 8 weeks
course of supportive psychotherapy and anti-de-
pressant medication. Paroxetine was well toler-
ated by study patients and all patients success-
fully completed 8 weeks course of anti-depressant
medication without evidence of major adverse
events, even though 4 patients (8.3%) had mild
central nervous symptoms (drowsiness, dizziness)

during the study period.

Discussion

This study showed high incidence of depres-
sion and positive correlations between the severi-
ty of depressive symptoms and the degree of
malnutrition in chronic HD patients. Anti-depres-
sion treatment reduced severityv of depressive
symptoms and increased nPCR, serum albumin
and BUN concentration. It also significantly in
creased ICF volume measured by BIA. The hy-
dration state of the ICF reflects water volume
occupying the body cell mass, and the changes
occur because of changes in the anabolic-cata-
bolic state due to nutritional factors or illness™ .
Therefore the rise in ICF volume shown in this
study could reflect increased anabolic state.

The positive correlation of depressive symp-
toms with the degree of malnutrition in ESRD
patients might simply reflect a psychological re-
sponse to a poorer overall medical condition.

However, there is some evidence that major

depression 1S accompanied by activation of the
inflammatory response system and that pro-
inflammatory cytokines may play a role in the

%20 The hyper-secretion of

etiology of depression
pro-inflammatory cytokines results in the mal-
functioning of noradrenergic and serotonergic
neurotransmission in the brain, changes which
are reflected in the major symptoms of depres-
sion'", Pro-inflammatory cytokines which are
commonly increased in ESRD patients are respon-
sible for the increased protein catabolism, poor
oral intake and malnutrition in maintenance HD
patients'”. Accordingly pro-inflammatory cytoki-
nes induced chronic inflammation could be a
common cause of both depression and malnutri-
tion in chronic HD patients.

It is also known that different classes of anti-
depressants including selective serotonin-reuptake
inhibitor reduce the release of pro-inflammatory
cytokines from activated macrophages and in-
crease the release of endogenous cytokine antago-
nists such as interleukin-1 receptor antagonist

1, 28, 29) .
122 Therefore, anti-depres-

and interleukin~10
sants could reduce cytokine induced protein ca-
tabolism which will result in improvement of
nutritional status in chronic HD patients. If anti-
depressants reduce protein catabolism, increase in
nPCR shown in this study means that anti-de-
pression treatment significantly increased oral
protein intake too. Accordingly both decreased
protein catabolism and increased protein intake
could be possible mechanisms of beneficial effect
of anti~depression treatment shown in this study.

Paroxetine is a selective serotonin-reuptake in-
hibitor that was chosen because of its ease of
administration (once-daily dosing), absence of ac-
tive metabolites, and favorable side-effect profile,
including lower levels of cardiotoxicity than those
of tricyclic antidepressaritSB()). However, initial
dose of 10 mg was maintained without dose
modification during the course of this study

because of possible side effects and drug interac-
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tions. This relatively small dose might be a
cause of insignificant change in SDS score. And
if longer duration and higher dose of paroxetine
was used as needed, more significant changes in
the severity of depression and nutritional param-
eters could be expected.

This study is hmited by its small sample size
and diagnostic dilemmas in patients with chronic
HD which may be encountered because the so-
matic symptoms of uremia such as fatigue, ano-
rexia, and sleep and bowel disorders are also im-
portant in establishing the diagnosis of depressive
disorder.

We also excluded 14 patients who were unco-
operative to our study or refused to answer our
depression scale inventory. Because patients ex-
cluded from our study may have different clinical
characteristics than enrolled patients, it is not
clear whether our results can be generalized to
excluded patients.

Our study population was recruited from the
single outpatient HD unit in which ail patients
had intimate relationship with each other and
most of patients who were diagnosed as depres-
sion wanted anti-depression treatment. Qur anti-
depression treatment included supportive psycho-
therapy in addition to anti-depressant medication.
Therefore, we could not assign patients with de-
pression to placebo treated control group.

In conclusion, our study suggests that in main-
tenance HD patients, depression is closely related
with malnutrition and anti-depression treatment
could improve nutritional status. Greater emphasis
on the evaluation of and attempts to treat depres-
sion may be needed. Further confirmatory studies
including measurement of cytokine levels are re-
quired to clarify the exact role of depression and
its treatment with anti~depressant in the path-
ogenesis and management of malnutrition in

chronic HD patients.
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