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Abstract

During the period from July 1978 to December 1982, thirty patients on maintenance :

hemodialysis, died in Taipei Medical College Hospital, were studied. There were 20 males

and 10 females, ranging in age from 18 to 76 years. Cardioyascular disease (56.7%),
consisting of cardiac disease (30%) and cerebral disease (26. 7%), was the most common
causes of death. Patients died in a mean duration of 13.3 months after starting

hemodialysis. The mortality rate was 53% in patients aged 50 -or over and was 34% in

patients aged under 50. The overall mortality rate for all age was 41.7%. 11 (73%) of 15

deaths in patients aged 50 or over were due to cardiovascular disease, while only 6 (40%)

of the 15 deaths in patients aged under 50 were due to cardiovascular disease. 70% of all
deaths occurred between July 1978 and December 1980, and only 30% of all deaths

occurred in the subsequent two years.

In conclusion, patients aged 50 or over had

higher mortality rate and higher incidence of cardiovascular death.
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Maintenance hemodialysis was intro-
duced by Scribner and - his collegues in
1960 and has become an accepted therapy

~ for uremié'patiants."~ There are a con-
siderable number of complications reported
in patients on maintenance hemodialysis,
cardiovascular disease and infection are
the two most common causes of death. (178
Here, we describe  our experience in
thirty uremic patients died on maintenance
hemodialysis between July 1978 and
December 1982.

Materials and methods
Thirty patients with chronic renal
failure on maintenance hemodialysis, died

between July 1978 and December 1982 in
Taipei medical college hospital, ' were
s'gudied. . Each patient was hemodialyzed
for 5-6 hours each time and two times
weekly on a coil or hollow fiber dialyzer.
Heparin was used as the anticoagulant.
The dialysate flow. rate was 500 ml per
minute and the blood flow rate Wwas
150-250 ml. per ‘minute. All patients were
taking a 60 gm protein diet and received
folic acid supplement and aluminum
hydroxide tablets for phosphate binding.
Antihypertensive drugs were given if
patients had hypertension.

Result:
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Age and sex distribution

As shown in table 1, there were 20
males and 17 females ranging in age from
18 to 76 years. The mean age was 47.6 years

for all patients and was 47.3 years and 48

years for male and female patients
respectively.
Causes of uremia

As shown in table 2, 13 of the 30

patients had chronic glomerulonephritis;
4, chronic pyelonephritis; 3, hypertensive
nephrosclerosis; * 3, obstructive uropathy;
2, diabetic
causes; 1 each, polycystic kidneys, gouty

nephropathy; 2, uncertain
nephropathy and lupus nephritis respec-
tively.

Causes of death

As shown in table 3, cardiovas-
(56.7%),
cardiac disease (30%) and cerebral disease
(26.7%) , (20%) were the
most common causes of all deaths. Of 8
5 died of

cerebral

cular = disease consisting  of

and infectidn
patients with cerebral death,
cerebral hemorrhage; 2,

thrombosis; 1, hypertensive encephalo-
pathy. Of 9 patients with cardiac death,
5 had left with

pulmonary edema; 2, acute myocardial

ventricular failure
infarction; 2, pericardial tamponade. Of 6

patients died of infection, 3 had pneu-

monia; 2, wurinary tract infection; 1,
biliary tree infection. In the remaining 7
patients, 2 died of hyperkalemia; 1,
hepatoma; 1, cachexia; 1, upper GI bleed-

ing and 2 with uncertain causes.

Relationship between duration on hemo-
dialysis and mortality

For male patients, the mean duration on
hemodialysis for those aged 50 or over was
13.3 months and 15.2 months for those aged

- 44

under 50. For female patients the mean
10.9 14.1

months for those aged 50 or over and aged

duration were months and
under 50 respectively. The mean duration
for all age was 13.3 months, ranging from
22 days to 43 months. 16 (53.3%) of 30
patients died betweqn the 6th month and
43th month. 8 patients (26.7%) died within
6 months, 6 of them were aged 50 or over.

(Table 4)

Incidence of cardiovascular death and
mortality

As shown in Table 5, of 44 patients
aged under 50, 15 (34%) of them died, of
15 (53%) of
them died. The overall mortality rate for
all age was 41.6%. 11 (73%) of 15 deaths
in patients aged 50 or over were due to
while 6 (40%) of
15 deaths in patients aged under 50 were

28 patients aged 50 or over,

cardiovascular disease,
due to cardiovascular disease.

Annual incidence of death

As shown in Table 6, of 30 deaths,
4 (13.3%) were between July and December
1978; 9 (30%) in 1979; 8 (26.7%) in 1980;
5 (16.7%) in 1981 and 4 (13.3%) in 1982.

Discussion
In our series, cardiovascular deaths
56.7% of all deaths. This
comparable with 50 - 60%
reported in Europe and USA. (1,5,6,8)

account for

result is

Cardiac failure is common in patients with

uremia on  maintenance hemodialysis.

Various factors such as anemia, hyper-
fluid

and

tension, ischemic heartv disease,

overload, electrolyte disturbance

possibly uremic toxins may be contri-

butory to the
(2,3,4,9)

development of cardiac

failure. A specific uremic cardio-
(4)

myopathy has also been suggested




Fivek of our patients died of left
ventricular failure with pulmonary edema.
Two of the patients using digitalis died of
ventricular arrhythmia, one  during
hemodialysis- and the other one after
hemodialysis. Patients using digitalis with
left ventricular failure have an unex-
pected high incidence of occult,
potentially dangerous ventricular arrhyth-
mia during and after dialysisgg’lo'll). A
low potassium bath concentration may be
responsible.(g'lo) In our hospital, the
concentration of potassium in the dialysate
is about 2.6 meq/L and the concentration
can not be changed due to the use of
automatic proportionate pump for the
mixing of water' and congehtrated
dialysate. Morrison et al suggest that the
use of a 3.5 meq/L potassium dialysate
plus a 400 mg dose of quinidine sulfate
orally 45 minutes before hemodialysis was

successful in reducing ventricular ectopic

frequency. (10)

Two patients died of acute
myocardial infarction, one had diabetes
mellitus the other had underlying is
chemic heart disease. Rostand et al
reported that the incidence of ischemic
heart disease during dialysis was not
different from similarly matched nondi-
alysis subjects and coronary artery
disease only affected long-term survival

of patients with preexisting disease.(g]

Two patients died of pericardial -

tamponade, one during hemodialysis and

the other one during cardiocentesis.

Cardiac tamponade has been reported with .

increasing frequency in uremic patients
since initial report by Goodner and Brown
in 1956.(13) Comty et al reported that
uremic pericarditis occurred in 25 of 152
patients on maintenance dialysis. 4 of the
25 patients had pericardial tamponade. (18

Fever, anterior chest pain and

Causes of Death of Hemodialysis Patients

pericardial friction rub are the most
frequent mahifestations ( . Disappearance
of  pericardial fricion rub  during
hemodialysis may herald a life threatening

pericardial tamponade. (34,15,79) Treat-
ment for pericarditis includes
indomethacin, - steroid and intensive

hemodialysis with regional heparinization.

Treatment for  pericardial tamponaﬁ‘é'

requires cardiocentesis and/or  pericar-
diectomy . (14:16.17,18)

Eight of our patient died of cerebral
disease, all of them had poor
hypertension control. It has been
reported in many series that hypertension
is one of the most important risk factors
for crerbrovascular disease and ischemic

(16,189,20,21) In uremic

heart disease.
patients  blood pressure should be
controlled as near normal as possible to
reduced the incidence of cardiovascular
death.

Infection has been noted as the se-
cond most common causes of death in
patients on maintenance hemodi-
alysis.(1'5'23'24) Factors including reduced
resistance to infection due to compromised
immune system and need for frequent
vascular access, may be responsible.
Infection accounted for 6.9 - 25% of all
death in patients on maintenance
hemodialysis in different reports(.1'5’7'16’22)
Respiratory infection, urinary  tract
infection and vascular access infection are
most common. In our series, 6 (20%) of
the 30 patients died of infection, 3 had
pneumonia, 2, due to wurinary tract
infection and one due to biliary tree
infebtion. It is reasonable to start
antibiotic therapy early at the evidence of
infection to reduce  infectious compli-
cations. Hemodialysis patients are also

prone to cytomegalus virus, hepatitis B
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virus and tuberculous infection. kst
Fortunately none of our patients  died of
these infection.

Two patients died of hyperkalemia
due to excessive intake of potassium-
riched fruits and foods. Hypercatabolism
due to starvation or poor intake, and
mismatch cause

dialysate ~may  also

hyperkalemia in uremic patients on

maintenance dialysis.(26) Hyperkalemia is

a life threatening condition. Every uremic

patients presents with chest discomfort,
short of breath, and irregular heart beat

together with history of excessive intake

or starvation, hyperkalemia must Dbe

considered. (2%/20] Treatment includes

administation of calcium gluconate to

antagonize the membrance effect of
hyperkalemia, sodium bicarbonate ‘and/or
glucose and insulin to shift potassium into

and hemodialysis to
(25) It

cells, kayexalate
remove the excessive potassium.
should be noted that a patient with an
extreme high serum potassium level
probably should not be dialyzed initially
with very low dialysate potassium
concentration, especially in patients with
ischemic heart disease or in patients with
cardiac failure taking digitalis.(4’10’11'16)
A preferable approach to such patients is
multiple - bath

lowering of potassium concentration of the
(16)

exchanges with graded
dialysate.

The mean interval between the start-
ing of hemodialysis and death was 13.3
months which was comparable with 13.8
months i‘eported by Burton et al.(l) In
our series, patients aged 50 or over have

shorter mean duration of survival than
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those of under aged 50. (table 5). The
overall mortality rate (41.6%) in our
series was slightly higher than 28.1% and

32.9% observed by Parson et al and Bryan
et al respectively, but comparable with
41% reported by Su et al. and lower than
58.9% reported by Linder et al.(1’3’5'27)
Patients aged 50 or over have higher
mortality (53% versus 34%) and higher
incidence of cardiovascular death (75%
versus 40%) than those aged under 50.
The finding of increasing mortality ‘“rate
with increasing age is similar to the
results of Lewis et al, Cameron et al and
Gross et al.(6,28,29) Most of our deaths
(70%) occurred between July 1978 and
December 1980,
significantly in the subsequent two years,
16.7% and 13.3% in 1981 and 1982

respectively. The reasons for decreasing

and death decreased

incidence of death in the last two years
are not clear. Various factors, such as
health

hemodialysis, control of hypertension, the

status at the entry of
attitude of the patient's family to the
therapy, cooperation between patients and
hemodialysis staffs, experience in the

management of complications of

hemodialysis, may be responsible. e aces)

In conclusion, our study revealed
that cardiovascular death was the most
common cause of death and patients aged
50 or over had higher mortality rate and
higher incidence of cardiovascular death.
We suggest that patients complicated with
cardiovascular disease should be treated
carefully and observed closely during

hemodialysis.




Table 1. Age and Sex Distribution

Causes of Death of Hemodialysis Patients

Table 2. Causes of uremia

Cause of uremia

no. of case

Chronic glomerulonephritis
Chronic pyelonephritis
Hypertensive nephrosclerosis
Obstlrutive uropathy

Diabetic nephropathy
Polycystic kidneys

Gouty nephropathy

Lupus nephritis

Uncertain

13

N = = = N w w

g Male Female Total
Age
4. 20 0 1 1
20-29 0 1 1
30-39 7 0 7
40-49 4 2 6
50-59 7 5 12
60-69 1 0 1
> 170 1 1 2
Total 20 10 30
Mean age 47.3 48.0 47.6
Table 3. Causes of death

Cause of death

no. of case

% of total

Cerebral 8 26.7
cerebral hemorrhage 5
cerebral thrombosis 2
hypertensive encephalopathy 1
Cardiac 9 30
acute myocardial infarction 2
left ventricular failure with
pulmonary edema
pericardial tamponade 2
Infection 6 20
pneumonia 3
urinary tract infection 2
biliary tree infection :
Hyperkalemia 2 6.7
Hepatoma s 3.3
Cachexia x 3.3
Upper GI bleeding 1 3.3
Uncertain 2 6.7
Total 30 100
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Table 4. Interval between the starting of hemodialysis and death

male female

Interval Total (%)

250 50 250  <L50
< 1 mon. 0 0 e 1 28.7)
1-3 mon. 1 1 i} 0 3(10)
3-6 mon. 2 0 1 0 3(10)
6-12 mon. 2 6 1 2 11(36.6)
12-24 mon. il 3 b 0 5(16.7)
24-36 mon. 2 1 1 0 4(13.3)
> 36 mon. 1 0 0 1 2(6.7)
Total 9 11 6 4 30(100.0)
Mean 18,34 #1552 10.9 14504 °13.3

Table 5. Incidence of cardiovascular death and mortality
according to age at beginning HD

age
t >50 <50 Total
|
‘ Total no. entering HD 28 42 72
Total no. of death 15 15 30
Cardiovascular death 11 6 17

Table 6. Annual incidence of death

Year no. of death %
1978%* 4 13:3
1979 9 30.0
1980 8 26.7
1981 5 16.7
1982 4 1353
Total 30 100.0

*July to December only
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