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ABSTRACT

Objectives To investigate the complications and survival
of elderly patients with end-stage renal disease (ESRD)
who received urgent-start peritoneal dialysis (USPD) or
urgent-start haemodialysis (USHD), and to explore the
value of peritoneal dialysis (PD) as the emergent dialysis
method for elderly patients with ESRD.

Design Retrospective cohort study.

Setting Two tertiary care hospitals in Shanghai, China.
Participants Chinese patients (n=542) >65 years of age
with estimated glomerular filtration rate <15 mL/min/m?
who received urgent-start dialysis between 1 January
2005 and 31 December 2015, and with at least 3 months
of treatment. Patients who converted to other dialysis
methods, regardless of the initial dialysis method, were
excluded, as well as those with comorbidities that could
significantly affect their dialysis outcomes.

Primary and secondary outcome measures Dialysis-
related complications and survival were compared.
Patients were followed until death, stopped PD, transfer to
other dialysis centres, loss to follow-up or 31 December
2016.

Results There were 309 patients in the USPD group

and 233 in the USHD group. The rate of dialysis-related
complications within 30 days after catheter implantation
was significantly lower in the USPD group compared
with the USHD group (4.5% vs 10.7%, p=0.031). The
6-month and 1, 2 and 3-year survival rates were 95.3%,
91.4%, 86.6% and 64.8% in the USPD group, and
92.2%, 85.7%, 70.2% and 57.8% in the USHD group,
respectively (p=0.023). The multivariable Cox regression
analysis showed that USHD (HR=2.220, 95% CI 1.298 to
3.790; p=0.004), age (HR=1.025, 95%Cl 1.013 to 1.043,
p<0.001) and hypokalaemia (HR=0.678, 95% Cl 0.487

10 0.970; p=0.032) were independently associated with
death.

Conclusions USPD was associated with slightly better
survival compared with USHD. USPD was associated with
fewer complications and better survival than USHD in
elderly patients with ESRD.

INTRODUCTION

End-stage renal disease (ESRD) is the end
stage of chronic kidney disease, which is an
important public health problem worldwide
with high incidence, poor prognosis, high

Strengths and limitations of this study

» Relatively small sample size from only two hospitals.

» Retrospective study, with all the inherent biases.

» The data were limited to those available from the
medical charts.

» A strength of this study is the relatively long
follow-up.

healthcare costs and high socioeconomic
burden.'™" With the overall ageing of the
population, the prevalence of ESRD is on
the rise worldwide. Dialysis often needs to be
performed urgently in patients with ESRD
due to silent disease, low health awareness
and late referral.""™* According to USRDS
data reports, in 2010, 43% of the patients had
been referred to a nephrologist for the first
time at the time of initiating dialysis. There-
fore, 30%-50% of patients needing dialysis
start the procedure urgently, despite planned
dialysis known as an ideal dialysis modality.'®
The elderly represents a special popula-
tion for dialysis. In addition to having the
highest prevalence of dialysis among all age
groups,”” '® the elderly with ESRD can have
dramatic consequences because of frailty,
comorbidities and less resistance to health
issues, complicating the management of
ESRD." In addition, the haemodynamic
stability of elderly individuals is relatively
poor.'” Previous studies showed that using
peritoneal dialysis (PD) as the first dialysis
method does not increase the risk of short-
term complications in elderly patients with
ESRD; in addition, the survival rate of the
patients is also not evidently affected.'®
Urgentstart PD (USPD) refers to the
initiation of PD treatment within 2 weeks
after catheter implantation.> USPD is
commonly applied by physicians in China.*
USPD avoids temporary central venous cath-
eter (CVC) and vascular access surgery in
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urgent-start haemodialysis (USHD), and thus reduces
the risks of USHD and simplifies the treatment processes.
The comparison between USPD and USHD has shown
that the risks of bacteraemia and death are higher in
the patients receiving USHD than in those receiving
USPD.* ** Nevertheless, there is a lack of such compar-
ison for elderly patients.

Therefore, the aim of the present study was to inves-
tigate the complications and survival of elderly patients
with ESRD who received USPD or USHD and to explore
the value of PD as the emergent dialysis method for
elderly patients with ESRD.

PATIENTS AND METHODS

Study design and patients

This was a retrospective cohort study of patients >65 years
of age who received urgentstart dialysis at the Shanghai
Changzheng Hospital and Songjiang District Central
Hospital between 1 January 2005 and 31 December 2015.

ESRD was defined as an estimated glomerular filtration
rate (eGFR) <15mL/min/1.73 m2.'"® USPD was defined as
PD that started within 2 weeks after catheter implantation.
USHD was defined as dialysis that started without the estab-
lishment of long-term dialysis access or within 30 days after
the establishment of long-term dialysis.

The inclusion criteria were: (1) >65 years of age; (2) eGFR
<15mL/min/m? and (3) received haemodialysis (HD) or
PD for =3 months. The exclusion criteria were: (1) <65
years of age; (2) died within 3 months of dialysis or lost to
follow-up; (3) converted to other dialysis methods, regard-
less of the initial dialysis method; or (4) combined with
severe respiratory diseases, severe acute heart failure, severe
hyperkalaemia (serum potassium levels >6.5mmol/L) or
severe acidosis (bicarbonate radical levels <12mmol/L).

USPD or USHD was selected according to the willing-
ness of the patients and the decision of the physicians at
the Nephrology Department according to the condition of
the patients (vital signs, cardiac functions and biochemical
indexes). The patients were categorised into the USPD and
USHD groups.

Dialysis methods

For the patients in the USPD group, a PD catheter was used
as access. All catheters were implanted by trained physicians
after local anaesthesia (5-10mL of 1% lidocaine hydro-
chloride was applied layer by layer). After the catheter was
implanted, the time of the dialysis initiation was decided
by the physicians according to the clinical manifestations
(vital signs, cardiac functions and biochemical indexes).
For all patients on PD, a swan-neck straight catheter was
implanted, and glucose-based dialysate was used in all
patients. All patients in the USPD group received contin-
uous ambulatory PD, four bags/day, 2L/bag.

For the patients in the HD group, CVC was used as access.
All CVGs were implanted into the internal jugular vein or
femoral vein by trained physicians. The patients in the
USHD group received HD (4hours/time, volume of blood

flow was 250-300mL/min) or continuous renal replace-
ment treatment (CRRT; 68 hours/time, volume of blood
flow was 180-300 mL/min).

Data collection

Allthe included patients were followed untilloss to follow-up,
death or 31 December 2016. The demographic characteris-
tics (sex, age, primary disease and complications), residual
renal function before dialysis and clinical and biochemical
indexes of patients were collected. The date of catheter
implantation, time of dialysis initiation and dialysis-related
complications, including infection-related complications
(such as catheterrelated infection and peritonitis) and
non-infection-related complications (leakage, bleeding,
catheter malposition, embolism, catheter obstruction and
hernia), were recorded. The outcomes (including death,
conversion to HD, kidney transplantation and transferred
to other treatment centres), time of the outcomes, causes
of the outcomes, time of the first peritonitis, time of peri-
tonitis and the catheter dysfunction events that required
surgical interventions or conversion to HD within 3 months
after the operation were recorded.

Statistical analysis

SPSS V.19.0 (IBM) was used for statistical analysis. Contin-
uous data with normal distribution are presented as
means=SD, while continuous data without normal distri-
bution are described as percentiles (P25, P75). The Mann-
Whitney test or the Student’s t-test was used, as appropriate.
The Kaplan-Meier method and the logrank test were used
to analyse the survival of the patients. The factors that have
been widely acknowledged to affect the survival of the
patients, as well as the factors that were significantly different
between the two groups at baseline, were entered in a multi-
variable model (logistic regression and Cox models); the
results are presented as OR and 95% CI. P<0.05 was consid-
ered statistically significant.

Patient and public involvement

The patients and the public were not involved in the design
of this study, in the selection of the outcomes, in the conduct
of the study or in result dissemination.

RESULTS

Characteristics of the patients

Finally, 542 patients (283 males and 259 females) were
included, 309 in the USPD group and 233 in the USHD
group. The mean age of the patients was 73.1+5.6 years.
The patients in the USPD accounted for 57% of all the
dialysis patients, and the median time from catheter
implantation to the start of dialysis was 4 (2-6) days. The
patients in the USHD group received dialysis on the day
of or the day after catheter implantation. Age, sex and
primary diseases were not significantly different between
the two groups. The numbers of patients with coronary
artery-related events or heart failure (New York Heart
Association III, grade IV) were not significantly different
between the two groups. The Charlson Comorbidity
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Table 1 Comparisons of the baseline data

USPD USHD
Parameter (n=309) (n=233) P value
Males, n (%) 179 (567.9) 123 (562.8) 0.248
Age (years) 73.1£5.6 72.6+7.5 0.622
Duration of dialysis (months) 22.9+5.1 24.6+5.2 <0.001
Primary disease
Chronic glomerulonephritis, n (%) 116 (37.4) 119 (561.1) 0.065
Diabetic nephropathy, n (%) 105 (34.0) 170 (7.3) 0.002
Hypertensive renal lesion, n (%) 161 (5.2) 114 (4.9) 1.000
Lupus nephritis, n (%) 65 (2.1) 30 (1.3) 1.000
Polycystic kidney, n (%) 176 (5.7) 28 (12.2) 0.260
Unknown causes, n (%) 67 (21.8) 43 (18.4) 0.502
Comorbidities
Coronary artery-related events, n (%) 76 (24.5) 74 (31.7) 0.440
Diabetes, n (%) 152 (49.1) 74 (31.7) 0.090
Hypertension, n (%) 175 (56.5) 131 (56.1) 0.816
Heart failure, n (%) 128 (41.5) 142 (61.0) 0.061
Cerebrovascular events, n (%) 35 (11.3) 45 (19.5) 0.209

USHD, urgent-start haemodialysis; USPD, urgent-start peritoneal dialysis.

Index was also not significantly different between the
two groups (table 1). The duration of HD was longer
than that of PD (24.6+£5.2 months vs 22.9+5.1 months,
p<0.001). The eGFR, serum calcium levels, serum phos-
phorus levels, serum intact parathyroid hormone and
blood lipid levels before dialysis were not significantly
different between the two groups (table 2).

Complications

Compared with the USHD group, the rate of dialysis-
related complications within 30 days after catheter
implantation was significantly lower in the USPD group
(4.5% vs 10.7%, p=0.031). The rates of dialysis-related
complications requiring recatheterisation (1.6% vs 9.4%;

p<0.001) and bacteraemia (1.2% vs 5.5%; p=0.006) were
significantly lower in the USPD group than in the USHD
group (table 3). Logistic regression showed that after
adjusting for demographic characteristics and baseline
data, USHD was an independent risk factor for dialysis-
related complications compared with USPD (OR=2.121,
95% CI 1.058 to 4.273, p=0.031).

Survival

The 6-month and 1, 2 and 3-year survival rates were
95.3%, 91.4%, 86.6% and 64.8% in the USPD group, and
92.2%, 85.7%, 70.2% and 57.8% in the USHD group,
respectively (p=0.023) (figure 1). The multivariable
Cox regression analysis showed that after adjusting for

Table 2 Comparisons of the baseline biochemical indexes

USPD USHD
Index (n=309) (n=233) P value
eGFR (mL/min/1.73m?) 5.3 (4.6, 6.4) 5.6 (3.6, 7.8) 0.738
Serum potassium (mmol/L) 3.9 3.5, 4.9) 4.0 (3.6, 4.5) 0.427
Calcium (mmol/L) 1.89 (1.69, 2.06) 1.99 (1.78, 2.08) 0.212
Phosphorus (mmol/L) 1.91 (1.71, 2.23) 1.62 (1.29, 2.19) 0.010
iPTH (ng/L) 355.0 (217.5, 504.0) 219.0 (127.5, 449.0) 0.083
Serum albumin (g/L) 33.2+5.1 31.7+5.9 0.203
B-type natriuretic peptide (pg/mL) 299.0 (134.0, 900.5) 479.0 (249.0, 1480.0) 0.054
Haemoglobin (g/L) 82.0 (72.5, 95.0) 82.0 (66.5, 98.0) 0.888

All data are presented as median (P25, P75), except albumin (mean+SD).

eGFR, estimated glomerular filtration rate; iPTH, intact parathyroid hormone; USHD, urgent-start haemodialysis; USPD, urgent-start peritoneal

dialysis.
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Table 3 Complications within 30 days after catheter
implantation

Table 4 Multivariable Cox analysis of the independent
factors for survival

USPD USHD
Complications (n=309) (n=233) P value
Dialysis-related 14 (4.5) 25(10.7) 0.031
complications, n (%)
Infectious complications, 4(1.2) 9 (3.8) 0.014
n (%)
Non-infectious 9.9 13(5.5) 0.395
complications, n (%)
Complications requiring 5(1.6) 22(9.4) <0.001
recatheterisation, n (%)
Bacteraemia, n (%) 4(1.2) 13(5.5) 0.006

USHD, urgent-start haemodialysis; USPD, urgent-start peritoneal
dialysis.

demographic characteristics and baseline data, USHD
was an independent risk factor of death compared with
USPD (HR=2.220, 95% CI 1.298 to 3.790; p=0.004). In
addition, age (HR=1.025,95% CI 1.013 to 1.043, p<0.001)
and hypokalaemia (HR=0.678, 95% CI 0.487 to 0.970;
p=0.032) were also independently associated with death
(table 4). A subgroup analysis showed that USHD had
a worse prognosis than USPD in elderly patients with
diabetes (HR=2.81,95% CI 1.09 to 7.33, p=0.03) (table 5).

DISCUSSION

Studies suggest that USPD is associated with better patient
outcomes than USHD,” ** but there is a lack of compar-
ison between USPD and USHD for elderly patients with
ESRD. Therefore, this study aimed to investigate the
complications and survival of elderly patients with ESRD
who received USPD or USHD and to explore the value of
PD as the emergent dialysis method for elderly patients
with ESRD. The results strongly suggest that USPD was
associated with slightly better survival compared with
USHD. USPD was associated with fewer complications
and better survival than USHD in elderly patients with
ESRD.

- PD
-t HD

Z 1004

Cumulative survival (%
[+
o
L

0 T L] T L}
0 20 40 60 80
Follow up time (months)
Figure 1 Survival rates of the patients in the peritoneal

dialysis and haemodialysis groups. Kaplan-Meier survival
analysis. HD, haemodialysis; PD, peritoneal dialysis.

Factor HR 95% ClI P value
Age (every 1-year 1.025 1.013 to 1.043 <0.001
increase)

Serum potassium 0.678 0.487 t0 0.970 0.032
(every 1 mmol/L

increase)

Diabetes 1.705 0.978 to 2.967 0.067
USHD (compared 2.220 1.298 t0 3.790 0.004
with USPD)

USHD, urgent-started haemodialysis; USPD, urgent-started
peritoneal dialysis.

Elderly patients with ESRD have several special
features, including delayed initiation of dialysis, more
complications, poor nutritional status, cognitive impair-
ment and relatively low quality of life, which could lead to
difficulties in the management of ESRD."” The mortality
rate in elderly patients with ESRD is higher than in rela-
tively younger patients receiving dialysis; in addition, the
mortality rate is increasing with the increase of age.’ 7
A previous study has already reported that the mortality
rate increases by about 1.7-fold with every 10 years’
increase of the age in Chinese patients.’ Previous studies
have compared the mortality rates of elderly patients on
HD or PD, but the results are inconsistent. Collins et al®
compared the data of patients on HD (n=99048) and
PD (n=18110), and they observed that the survival of
the patients >55 years old was significantly higher among
those on PD compared with HD, after stratification for
age and diabetes. The data in the 2009 USRDS database
showed that after adjusting for age, gender, ethnicity and
comorbidities, the 1, 3 and-5year survival rates of patients
on PD were significantly higher than those on HD.*

Several studies have demonstrated that PD could be
used for emergent dialysis in patients with ESRD.?"
Early PD involves high risks of leakage, bleeding and peri-
tonitis within a short time after catheter implantation,
which limits the application of PD in emergent dialysis.
Nevertheless, the PD techniques have advanced greatly
in recent years with the development of the Tenckhoff

Table 5 Multivariable Cox analysis of the independent
factors for survival in elderly patients with diabetes

Factor HR 95% ClI P value
Serum albumin (every 0.926 0.861to 1.000  0.049
1g/L increase)

Serum potassium (every 0.258 0.126 to 0.538 <0.001
1mmol/L increase)

USHD (compared with 2.813 1.0921t07.330 0.033

USPD)

USHD, urgent-start haemodialysis; USPD, urgent-start peritoneal
dialysis.

4

Zang X, et al. BMJ Open 2020;10:e032849. doi:10.1136/bmjopen-2019-032849



catheter, closed liquid supply system with Y-type connec-
tion, advancement of catheterisation methods and appli-
cation of automatic PD.** *' Recent studies have shown
that PD is safe and applicable as the emergent dialysis for
patients with ESRD.”**’

In the present study, the results showed that the occur-
rence of complications in the USPD group was signifi-
cantly lower than in the USHD group. After adjustment
for demographic characteristics and clinical data, USHD
was independently associated with dialysis-related compli-
cations, compared with USPD. Using USPD in elderly
patients with ESRD could effectively reduce the risk of
dialysis-related complications within 2 weeks after cath-
eter implantation. No serious complications such as
major bleeding, leakage or organ rupture were found in
the PD group, suggesting that the catheter implantation
for USPD conducted by trained physicians was probably
safe, but additional studies should be performed for
confirmation.

Some previous studies showed that compared with
USHD, the survival rate of patients on USPD is not
significantly different.'®* Lobbedez et al'® observed that
survival and rehospitalisation rates were not significantly
different between USPD and USHD. In the present
study, USPD was associated with a slightly better overall
survival at 3 years compared with USHD. In addition,
the present study showed that USHD had a worse prog-
nosis than USPD in elderly patients with diabetes. More
complications within 30 days after catheter implantation
in HD than in PD might be a part of the explanation.
Previous studies reported conflicting results concerning
the mortality of HD versus PD. Indeed, a study showed
that mortality was lower for PD than for HD in non-
diabetics, men <55 years of age and in diabetics <55 years
of age, but higher in diabetic women >55 years of age.”
Lukowsky et al® reported that PD led to better survival
than HD in those patients, while a number of studies
reported no significant survival difference between HD
and PD.*™* On the other hand, a meta-analysis suggested
that elderly patients with diabetes might benefit more
from HD than PD.*” There is still controversy in this area.
Additional studies are necessary to examine this issue,
especially since the present study specifically examined
USPD and USHD, while those previous studies examined
all patients.

This study has limitations. The sample size was relatively
small and from only two hospitals. The study was retro-
spective, with all the inherent biases, and the data were
limited to those available in the medical charts. Because
of the retrospective nature of the study, and the regula-
tions in China, the exact cause of death can be known
only if written in the patient chart. Otherwise, such data
might be available on request to the central state database,
but access to those data requires special authorisation.
As of now, the exact cause of death is missing for most
patients. The patients on CRRT were included, but those
patients are known to have high mortality rates, prob-
ably affecting the results. Furthermore, the usual rate of

catheter dysfunction depends on the method of implan-
tation and is usually around 5%-8%.* We agree that this
rate is low, but not so far than that of a study that reported
a rate of 5.9% before a continuous quality improvement
programme and 1.5% after the programme.” In our
hospitals, even there is no official continuous quality
improvement programme, a strict protocol is followed,
which could explain the low rate. Finally, as a retrospec-
tive study, no causality relationship could be established
between the type of dialysis and the outcomes. These
limitations might account, at least in part, for the differ-
ences observed between the present study and previous
ones. Prospective trials could be necessary to determine
the exact benefits of USPD versus USHD.

In conclusion, USPD was associated with slightly better
survival compared with USHD. USPD was associated with
fewer complications and better survival than USHD in
elderly patients with ESRD.
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