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OBJECTIVES: To determine the significance of
single values of certain biochemical and nutritional
parameters as markers of mortality in patients undergo-
ing dialytic therapy and to determine the influence of age,
diabetes, treatment duration and nature of renal disease
in patients' outcome.

STUDY DESIGN: Retrospective
SETTING: St. Luke's Medical Center (SLMC)
SUBJECTS: Patients admitted at SLMC who

underwent dialytic therapy from January 1993 to Septem-
ber 1994.

RESULTS: Sixty-eight subjects were included:
Thirty-three underwent Intermittent Peritoneal Dialysis
(IPD); fourteen, Continuous Ambulatory Peritoneal
Dialysis (CAPO); and twenty-one, hemodialysis, In the
IPD group, BUN was a significant determinant of mortality
with a p = 0.0326 while age, creatinine, total protein,
albumin and cholesterol were not significant determi-
nants of mortality. Diabetes nor the nature of the renal
disease did not influence the patients' outcome. In the
CAPO group, only peritonitis was significant to patients'
outcome (p = 0.001). In the hemodialysis group, age was
a significant determinant of outcome (p = 0.0156) while no
association was found between survival or mortality and
serum BUN, albumin, creatinine, total protein, cholesterol,
duration of hemodialysis, its frequency per week, duration
of session in hours, diabetes nor the nature of the renal
disease.

CONCLUSION: Single level determination of BUN
but not of albumin, cholesterol, and creatinine may be a
potential predictor of mortality in dialysis patients.
Peritonitis can be a marker of both morbidity and mortal-
ity in patients undergoing chronic peritoneal dialysis.
Overall, age per se may not be a significant predictor of
mortality while diabetes, treatment duration, and nature of
renal disease were not correlated to patients' mortality or
survival. Furthermore, a more relevant study outcome
can be obtained with a larger patient population with
close and long term follow-up.

INTRODUCTION

Studies on survival and mortality in patients receiving
dialytic therapy - both Intermittent Peritoneal Dialysis
(IPD) and Continuous Ambulatory Peritoneal Dialysis

(CAPD) and hemodialysis had been conducted retrospectively
and prospectively. Researches were able to demonstrate signifi-
cant correlations between certain biochemical, nutritional and
demographic parameters to patients' outcome. In a study done
by Goldwasser et. aI., in 1993,1 they were able to demonstrate
serum biochemical measures (cholesterol, apoprotein, and albu-
min) which were suggestive of patients' nutritional status that
correlated with I-year mortality risk in prevalent groups of
hemodialysis patients. This was supported by an earlier study
done by Lowrie andLew in 1990.2 Spiegeletal. in 19933 showed
that low albumin level served as a marker of morbidity in
peritoneal dialysis population. However, this group showed that
certain demographic and biochemical measures such as age,
sex, cholesterol and BUN were not statistically different be-
tween hospitalized and non-hospitalized patients.

Most studies conducted were done on a long-term patient
follow-up protocol. Several values of parameters being meas-
ured were obtained in most, if not all, study designs. By utilizing
similar biochemical, nutritional, and demographic parameters,
this study was conducted to determine the significance of single
values of serum albumin, cholesterol, BUN, and creatinine as
markers of mortality in patients undergoing dialysis, and like-
wise, to determine the influence of patients' age, presence or
absence of Diabetes Mellitus, duration of treatment, and nature
of renal disease in patients' survival or mortality.

MA TERIALS AND METHODS

Patients who are admitted from January 1993 to Septem-
ber 1994 at St. Luke's Medical Center and underwent dialytic
therapy for a minimum of two months were included in, the
study. They were further divided into three groups: Group I -
Intermittent Peritoneal Dialysis group (N=33), Group II -

ST. LUKE'S MEDICAL JOURNAL VOL. 2 NO.2 JULY-DECEMBER, 1995 51



Continuous Ambulatory Peritoneal Dialysis group (N=14), and
Group III - Hemodialysis group (N=21). For each patient, the
following data were collected: age, sex, renal disease, and
presence or absence ofDiabetes Mellitus. BUN, creatinine, total
protein, albumin, and cholesterol levels were likewise recorded.
Only single values determined just prior to treatment sessions
per modality of dialytic therapy were taken because the study
was limited by the absence of serial level determinations during
and after completion of each therapeutic session per admission.
Also, there were no records of patients' biochemical parameters
months or weeks before their confinement.

Data were analyzed using Kruskal- Wallis test which is a
non-parametric test on certain variables with variances that
were not equal between survival and mortality. Student's t-test
was used on variables with variances that are equal between
outcomes. Pearson chi-square test was used to determine
statistical association between non-continuous variables and
patients' outcome. Statistical significance was determined at p
<0.05.

RESULTS

A total of 68 patients were included: thirty-three in the
lPD group, fourteen in the CAPD group and twenty-one in the
hemodialysis group. There were equal number of males and
females in the lPD group, more females in the CAPD group
(n=9; 64%), while the hemodialysis group had male preponder-
ance (n=14%, 67%). Mean age and patients' age range were as
follows: lPD group = 48.8 years (29-78 years); CAPD group =
60.7 years (26-86 years); and hemodialysis group = 57.5 years
(29-90 years). Duration of treatment were 10.4 months (2-28
months) in CAPD group, 8.8 months (3-24 months) in IPD
group and 5.4 months (2.5-47 months) in hemodialysis group,
their mean values and range respectively. Thirty four percent in
the lPD group were diabetics (n=II), twenty-one percent in the
CAPD group (n=3) and thirty-three percent in the hemodialysis
group (n=7). Predominant renal diseases were diabetic
nephropathy (n=12; 36%), chronic glomerulonephritis (n=9;
33%) and chronic pyelonephritis (n=4, 12%) in the IPD group.
Acute tubular necrosis (n=6, 43%), chronic pyelonephritis
(n=4, 29%) and chronic glomerulonephritis (n=3, 21%) were
predominant in the CAPD group while in the hemodialysis
group, diabetic nephropathy (n=7, 33%), chronic
glomerulonephritis (n=4, 19%) and chronic pyelonephritis/
acute tubular necrosis (n=3, 14% each) were leading diseases
(Table 1).

Table 2 shows values of clinical variables in patients that
died and those that survived among the IPD group of subjects.
Data analysis were likewise indicated. Results show that among
the variables, BUN values among survivors and non-survivors
was found to be statistically significant (p=0.0326). Serum
creatinine, total protein, albumin and cholesterol levelswere not
significantly different among those who died and those who
survived. The presence or absence of diabetes nor the nature of

renal disease were found to be non-influential to patients'
outcome.

On the ather hand, in the CAPD group (Table 3) data
analysis ofvariables among survivors and non-survivors showed
that only episodes of peritonitis were statistically significant to
patients' outcome (p=0.001) and that age, BUN, creatinine,
total protein, albumin, cholesterol, duration ofCAPD, presence
or absence of diabetes nor patients' renal disease were not
significantly different among death and survival.

Data analysis of the hemodialysis group (Table 4) re-
vealed patients' age to be significantly different among those
who died and those who survived (p=0.0156). No association
was found between survival or mortality and serum BUN,
creatinine, total protein, albumin, cholesterol, duration of
hemodialysis, frequency of dialysis per week, duration of dialy-
sis session in hours, presence or absence of diabetes nor the
nature of renal disease.

Table 1. Patient characteristics among the three (3) groups

IPD CAPD HEMO-
DIALYSIS

Number of patients 33 14 21
Males 17 5 14

Females 16 9 7

Mean Age (yrs) 48.8 60.7 57.5

Age Range (yrs) 27-78 26-86 29-90

Duration of Treatment (Months)
Mean 8.8 10.4 5.4

Range 3-24 2-28 2.5-47

Diabetes Mellitus 11(34%) 3(21 %) 7(33%)

Renal Disease

Chronic 9(33%) 3(21%) 4(19%)
Glomerulonephritis

Chronic 4(12%) 4(29%) 3(14%)
Pyelonephritis

Diabetic 12(36%) 2(14%) 7(33%)
Nephropathy

Hypertensive 3(9% ) 2(14%) 2(10%)
Nephrosclerosis

Acute Tubular 3(9% ) 6(43%) 3(14%)
Necrosis

Leptospirosis 1(3%)

Contrast induced 1(3%)

Obstructive 2(10%)

Uropathy
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Table 2. Result of data analysis: Intermittent Peritoneal Dialysis
(IPD) group

Outcome (Mean ± SD)

Clinical Died
variables (n=4)

Survived
(n=29)

Statistical P value Interpre-
test used tation

Age (yrs) 65.5 ± 3.9 52.8 ± 13.9 KW

BUN 43 ± 15.4 80.03 ± 39.4 KW
(mg/dl)

Creatinine 6.08 ± 3.4 8.5 ± 4.4 KW
(mg/dl)

Total Protein 6.4 + 1.3
(g/dl) -

6.2 ± 1.1

Albumin
(g/dl)

Cholesterol 182.3 ± 36.2 193.8 ± 44.1 t-test
(mg/dl)

2.35 ± 0.6 2.6 ± 0.9

Diabetes
Mellitus

a) Present 2
b) Absent 2

10
18

Renal Disease

CGN

OM

o
3

8

9

Nephropathy

Others 11

KW = Kruskal-Wallis test
NS = not significant

t-test

t-test

x2test

x-test

0.0601

0.0326

NS

Significant

0.4588 NS

0.7061 NS

0.7009 NS

0.6899 NS

0.581 NS

0.218 NS

Outcome (Mean±SD)

Table 3. Result of data analysis: Continuous Ambulatory
Peritoneal Dialysis (CAP D) Group

Clinical
Variables Died

(n=1)
Survived
(n=13)

Age (yrs) 80
BUN (mg/dl) 167
Creatinine (mg/dl) 8.3
Total protein (g/dl) 4.3
Albumin (g/dl) 0.89
Cholesterol (mg/dl) 220
Duration of CAPO 28
Episodes of

Peritonitis 3
(months)

Diabetes Mellitus
a) present 0

b) absent

59.2 + 14.4
95.1:; 37.3
7.1 +4.1
6.1 ± 0.62
2.5 + 0.61
200~2±31.1
9 ± 7.8

1.2±0.4

3

10

Renal Disease
CGN 0
HPN NS 1
Others 0

4
7
2

Statis-
tical test
used

P-value Interpre-
tation

t-test
KW
KW
KW
KW
KW
KW

0.1383 NS
0.1724 NS
0.7098 NS
0.1069 NS
0.1069 NS
0.5351 NS
0.1069 NS

x2test 0.001 Statistical~
Significant

x2test 0.588 NS

KW = Kruskal- Wallis test
NS = not significant

0.688 NS

Table 4. Result of data analysis: Hemodialysis Group

Outcome (Mean ± SD)

Clinical Died
variables (n=4)

Survived
(n=29)

Statistical P value
test used

Interpre-
tation

Age (yrs) 76.3 ± 12.6
BUN (mg/dl) 62.4 ± 10.8
Creatinine 8.5 ± 3.7

(mg/dl)
Total protein 6.3 ± 0.5

(g/dl)
Albumin

(g/dl)
Cholesterol 232.6 ± 70.5 197.3 ± 67.4 t-test

(mg/dl)
Duration of 1.75 ± 1.5 6.4 ± 11.7 KW

Hemodialysis
(Months)

Frequency of 2.5 ± 1.3
dialysis per
week

Duration of 3.75 ± 0.5 3.7 ± 0.5
session (hrs)

Diabetes
Mellitus

a) Present
b) Absent

Renal Disease
CGN
OM

Nephro
Others

53.1 ± 15.2 KW
.78.4 ± 34.5 KW
10.6 ± 6.3 t-test

0.0156
0.591
0.6499

Significant
NS
NS

6.1 ± 0.7 KW 0.5605 NS

2.4 ± 0.5 3±0.6 t-test 0.0694 NS

0.3421 NS

0.3705 NS

2.5 ±0.8 KW 0.9643 NS

KW 0.8228 NS

1
3

x-test
x- test NS

6
11 0.694

o
1

4
6 0.402 NS

3 7

KW = Kruskal-Wallis test
NS = not significant

DISCUSSION

In this study, mortality was recorded to be only nine out
of the sixty-eight patients included (13%), distributed as fol-
lows: IPD group with six percent (n=4), CAPD group with one
percent (n=l) and hemodialysis group with six percent (n=4).
These findings were lower than previous studies done by
Kunitoshi et. aI., 19934 (hemodialysis study) and Spiegel et. aI.,
19933 (peritoneal dialysis study). It is possible that this is due
to smaller patient population or sample size compared with
other studies. Another possibility is that other studies were
conducted on a long-term close follow-up design which is one
limitation of this study.

One demographic parameter previously reported to be a
significant predictor of increased risk for patient mortality is
age.' In the present study, however, it was found to be signifi-
cantly correlated with patients' outcome only in the hemodialysis
group while no correlation was seen on both IPD and CAPD
groups. This could be due to greater number of older patients
included in this group. Hence, age per se may not be considered
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a significant predictor of mortality but rather, co-morbid condi-
tions will have to be considered further together with the nature
of bodily functions that goes with extremes of ages.

Of the laboratory variables, serum levels of BUN was
found to have correlation with patients' mortality. Theirvalues
were lower in those who died (43 ± 15.4 SD) than those who
survived (80 ± 36.4 SD) (Table 2). This is in agreement with
previous findings showing an inverse relationship between
mortality risk and BUN levels.I

Peritonitis was found to be a significant determinant of
mortality in this study among the CAPD group. In previous
reports however, episodes of peritonitis were correlated more
with morbidity rather than mortality." This was found to be one
of the frequent indications for hospital admission in patients
with maintenance peritoneal dialysis. However, this same
group of investigators associated peritonitis with increased
protein losses in PD eftluent (approximately 5 to 12g/day) hence
conclude that hypoalbuminemia rather than peritonitis per se
served as morbidity marker in peritoneal dialysis patients. The
present studyfailed to demonstrate a similar association within
the same group of patients. That is, peritonitis was not demon-
strated to be associated with low serum albumin levels in the
CAPD group.

Other parameters tested in this study (creatinine, total
protein. cholesterol, duration ofCAFD, presence or absence of
diabetes, renal diseasepresent, frequency/duration ofhemodialy-
sis) were not found to have significant correlations with patient
outcome unlike in other studies. For example, presence of
diabetes increases risk for hospitalization." Low serum cholest-
erol has been linked with increased non-cardiovascular mortal-
ity including healthy populations. This may occur by reducing
cholesterol content of cell membrane. Short treatment time for
hemodialysis has been linked to mortality risk with indirect
evidence that this reflects inadequate dialysis. I Prolonged and
slow hemodialysis was associated with seventy-five percent
survival at ten years." High serum creatinine was associated
with low risk ofdeath because greater creatinine generation was
found in patients with greater body mass and who were appar-
ently better nourished.'

In sUIVmary,we were able to demonstrate in this study
that single determination of serum BUN may be a potential
predictor of mortality in dialysis patients. Peritonitis was found
to be a marker of mortality in chronic peritoneal dialysis

patients. Age may not really be considered a significant
predictor of mortality. Perhaps a more promising predictive
value can be obtained if given a larger patient population plus
a longer and closer patient follow-up.
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