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ABSTRACT

Background: End-stage renal disease (ESRD) is a major public health
concern in Thailand, contributing to high healthcare costs, especially
among patients receiving Renal Replacement Therapy (RRT). Advanced
care planning (ACP) can reduce unnecessary interventions and align
care with patient preferences, yet uptake among Thai ESRD patients
remains low. This study aims to assess whether early ACP, initiated when
Karnofsky Performance Status (KPS) >70, is associated with reduced
in-hospital costs and first Emergency Department (ED) visits in ESRD
patients receiving comprehensive conservative management (CCM)
with ACP. .

Methods: A retrospective cohort study was conducted at Pathum Thani
Hospital, including 102 ESRD patients who met SPICT criteria and were
managed with CCM. Patients were classified into early ACP (KPS > 70)
and late ACP (KPS < 70) groups. Outcomes included six-month total in-
hospital costs (primary) and first ED visits (secondary). Statistical analy-
ses included the Mann—-Whitney U test, generalized linear modeling
(GLM), and Cox proportional hazards models.

Results: Among 102 patients who received CCM with ACP, 55 received
early ACP. Median in-hospital costs were lower in the early ACP group
(8,020 THB vs. 9,300 THB), though not statistically significant (p = 0.113).
However, the adjusted analysis showed a 27% cost reduction with early
ACP (95%Cl: 1%—-46%, p = 0.043). The incidence of the first Emergency
Department visit after ACP, between the two groups (4.49 visits per 100
person-months in the early ACP group versus 3.38 visits per 100 person-
months in the late ACP group), showed no statistically significant difference
(IRR 1.33,95%CI: 0.57-3.06, p = 0.508). After adjusted analysis using the
Cox proportional hazards model, no statistically significant difference was
found either (HR 0.91, 95%Cl: 0.36—2.30, p = 0.840).

Conclusion: Early ACP was associated with significantly lower treatment
costs without increasing the number of first ED visits, suggesting it may
be a cost-effective and safe strategy for conservatively managed ESRD
patients. Larger studies and the incorporation of home-based palliative
care are recommended.

Keywords: Supportive and Palliative Care Indicator Tool (SPICT), Kar-
nofsky Performance Scale (KPS), comprehensive conservative manage-
ment (CCM)
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Introduction

End-stage renal disease (ESRD), though affecting
a small fraction of the global population, exerts a
disproportionate burden on healthcare systems
worldwide, accounting for 2-4% of national
healthcare budgets in some countries due to the
high costs of treatments like dialysis and trans-
plantation.!

According to epidemiological data in Thailand,
approximately one million people have chronic
kidney disease (CKD), with 10% having stage IV
CKD and 5% having stage V CKD. Moreover, ap-
proximately 10,000 deaths occur annually due to
CKD.?

Worldwide data, including that from Thailand,
show that as CKD progresses, healthcare costs
increase. In particular, the cost of care for ESRD
is approximately four times higher than for Stage
[ll CKD, and costs are even higher for ESRD pa-
tients who receive RRT.?

Thailand's Universal Health Coverage data
from the 2018 to 2022 fiscal years showed a
continuous increase in the number of patients
receiving RRT, from 57,682 to 82,463. The average
cost per patient was 200,000 THB.#

Thailand’'s Universal Health Coverage data
also show that terminally ill patients who received
in-hospital care during the last month of life had
in-hospital costs approximately twice as high as
those who died at home, with most of the costs
attributed to procedures and medications®

ESRD is defined as an abnormality in kidney
structure or function lasting for more than three
months, with a GFR of less than 15 mL/min/
1.73m?2¢

Only 60% of ESRD patients who visited the
EDs of tertiary hospitals in Thailand had prior
advanced care planning (ACP) discussions, and
only 5% had a documented living will. Additionally,
in-hospital deaths among ESRD patients were
usually associated with a newly initiated pallia-
tive care consultation.”?

Palliative care is defined as quality-of-life care
for patients with severe, non-curable illnesses, with
ACP being an essential component of this pro-
Cess.ﬂﬂS

Comprehensive conservative management
(CCM) for ESRD is a specialized form of pallia-
tive care that adopts a holistic approach, incorpo-
rating rigorous symptom management, shared
decision-making, proactive ACP, comprehensive

psychosocial support, and spiritual care.™

ACP is the process of establishing health-
care decisions before a patient progresses to a
condition of lacking decision-making capacity
or reaching the terminal stage of life. Essential
components include communication, identifying
a surrogate decision-maker, and documenting an
Advanced Directive or Living Will.

Advantages in the context of Public Health in-
clude reduced hospitalizations, avoidance of un-
necessary life-sustaining treatments, and lower
healthcare costs. 15,16 At present, there remains
a notable lack of studies comparing the impact
of early versus non-early ACP on in-hospital costs
and healthcare utilization among ESRD patients
receiving CCM in tertiary care.

This study aims to compare in-hospital costs
and the incidence of first Emergency Department
(ED) visits within six months among ESRD pa-
tients who received CCM with ACP. This study
also provides evidence on the effectiveness of
ACP initiated at the early stages of ESRD in re-
ducing in-hospital costs and Emergency Depart-
ment visits, supporting the development of ad-
ministrative strategies for terminal illness care.

Methods

This study utilized data from the Hemodialysis
Center and the Outpatient Palliative Care Depart-
ment of Pathum Thani Hospital, using retrospec-
tive six-month data from patients who registered
at the ACP Clinic between January 1, 2024, and
December 31, 2024. The starting point was the
first assessment of Karnofsky Performance Sta-
tus (KPS) by a palliative care nurse. KPS was
assessed at the patient’s initial visit to the ACP
Clinic at the Hemodialysis Center. Cost data and
Emergency Department utilization were obtained
from the summary of expenses in the electronic
medical records.

The ACP was conducted by a palliative care
nurse, with documentation recorded in the medi-
cal records. A copy of the documentation, in the
form of a living will be derived from the ACP dis-
cussion, was also kept by the patient.

This study population consisted of ESRD pa-
tients who had not received renal replacement
therapy (RRT) or who had indications for CCM.

Inclusion criteria’”

1. Patients who have been referred for consul-
tation with a nephrologist
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2. Patients with indications for palliative care
for CKD according to the SPICT criteria. (The
SPICT tool flags ESRD patients for palliative care
when they have advanced kidney failure (eGFR
<30 mL/min), alongside multiple life-limiting con-
ditions, or when dialysis is withheld or stopped.)'®

3. Age 18 years or older

4. Patients must still possess decision-mak-
ing capacity

5. Availability of baseline data and follow-up
records in the medical chart, including documen-
tation of the KPS on the date of the first ACP ses-
sion

Exclusion criteria

1. Patients who have received a kidney trans-
plant

2. Patients who switched from CCM to RRT.

3. Patients who died within the study period

The independent variable was the timing
of ACP, categorized into two groups based on
functional status: early-ACP (KPS > 70) versus
non-early ACP (KPS < 70). This categorization
is based on evidence that ESRD patients with a
KPS score < 70 experience higher mortality rates
and greater physical decline during the last year
of life.1920

Outcome variables

1. Total hospital costs over six months

2. First Emergency Department visit

Control variables are age, sex, healthcare
coverage type, cardiovascular disease, and poly-
pharmacy, as these factors have been indepen-
dently associated with healthcare costs.?'?°

The appropriate sample size was calculated
to detect a difference in mean hospital care costs
between groups. The calculation was based on a
significance level (a) of 5% and a power of 80%,
with an expected mean difference of 1,000 units
and a standard deviation of 1,200 units for the
outcome variable. The required sample size was
determined to be 23 participants per group.?®

The baseline clinical characteristics between
the two study groups were compared. For cate-
gorical variables, the Chi-square test or Fisher's
exact test (when expected cell counts were small)
was used. For continuous variables, either the in-
dependent samples t-test or the Mann-Whitney
U test was applied, depending on the distribution
of the data.
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For missing data, we imputed using the mode
for categorical data and the mean or median for
continuous data, depending on whether the data
were normally or non-normally distributed, re-
spectively.

The primary outcome, which is the difference
in hospital care costs between the two groups
over six months, was analyzed using the inde-
pendent samples t-test or the Mann-Whitney U
test, depending on the data distribution.

Linear regression was used to adjust for co-
variates when the dependent variable (i.e., cost)
was normally distributed. If the distribution of
the dependent variable was not normal, a gener-
alized linear model (GLM), specifying a Gamma
family and a log link function, was applied for co-
variate adjustment.

The secondary outcome was the hazard ra-
tio for emergency department visits within six
months. The hazard ratio was calculated using
the Cox proportional hazards model, and the Nel-
son-Aalen estimator was used for visualization
of the cumulative hazard.

Subgroup analysis for the primary outcome
was conducted based on baseline characteristics
that showed statistically significant differences
between groups, or in specific subgroups such
as healthcare coverage type.

In the Cox proportional hazards model, other
covariates that showed statistically significant
differences between the two groups were con-
trolled for.

Data cleaning and analysis were performed
using Python 3.10 and statistical packages including
scipy, pingouin, and statsmodels.

Compose the research process and results
according to the STROBE Reporting Guideline for
Cohort Studies.?”

Results

The sample size was 102, with 55 in the early
ACP group and 47 in the non-early ACP group
(Figure 1). No ESRD patients withdrew from RRT
in this study period. Baseline characteristics be-
tween the early ACP (KPS > 70) and non-early
ACP (KPS < 70) groups were generally compa-
rable. The median age was lower in the early
ACP group (72 years [IQR 64-79]) compared to
the not-early ACP group (80 years [IQR 71-82.5]).
Median KPS scores were higher in the early ACP
group (90 [IQR 90-100]) versus the not-early ACP

NIANTIFUVUINSUTU LA YAARIATOUATY 2569;9(3):304-312 307
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Patients registered at ACP Clinic at Pathum Thani Hospital
(Januray 1 - December 31, 2024)
(N=110)
(There was no ESRD patients who withdrew from RRT in
this study period))

l

Excluded (N = 8)
No KPS data
Death

|
Assessed for eligibility
(N = 102)

Patients meeting inclusion criteria
(N =102)
ESRD
Prior discussion with nephrologist
Met SPICT criteria for palliative care in CKD
KPS available

Group allocation
(N=102)
Early ACP (KPS > 70) (N = 55)
Non-Early ACP (KPS < 70) (N = 47)

Follow-up (6 months) for outcomes
(N=102)
Total in-hospital costs
First emergency department visits

Figure 1. Flow diagram

group (60 [IQR 50-70)), reflecting the grouping cri-
teria. Gender distribution was similar, although a
slightly higher proportion of females were in the
not-early ACP group (70.2% vs. 54.5%). There is
no statistically significant difference in types of
healthcare coverage between the early ACP and
non-early ACP groups (p = 0.269). The majority
of patients in both groups are covered under the
Universal Coverage Scheme (UCS).

There were no statistically significant differ-
ences between the groups in terms of key clinical
characteristics (Table 1), including glomerular
filtration rate (GFR), polypharmacy, or the preva-
lence of comorbidities such as cardiovascular
disease, diabetes mellitus, hypertension, dyslipi-
demia, ischemic heart disease, stroke, and gout.
Similarly, the proportion of patients under the
UCS was comparable between the groups.

Median in-hospital costs were lower in the
early ACP group (8,020 THB [IQR: 3,704-14,560])
compared to the not-early ACP group (9,300 THB
[IQR: 5,428-18,726.5]) based on the Mann-Whit-
ney U test; however, this difference was not sta-
tistically significant (Mann-Whitney U = 1111.5,
p = 0.1128). The subgroup analysis of patients
under universal coverage (UC) showed a similar
trend.
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Adjusted analysis using a GLM (controlling
for age, GFR, UC, polypharmacy, and cardiovas-
cular disease) indicated that early ACP was as-
sociated with a 27% reduction in treatment cost,
with a 95% Cl ranging from 46% reduction to 1%
reduction (percent reduction = (1-e*coef)x100)
(p-value 0.043). (Table 2)

The incidence of the first ED visit after ACP
between the two groups (4.49 visits per 100 per-
son-months in the early ACP group versus 3.38
visits per 100 person-months in the late ACP
group), showed no statistically significant dif-
ference (IRR 1.33, 95%Cl: 0.57-3.06, p = 0.508).
After adjusted analysis using the Cox propor-
tional hazards model (controlling for age, GFR,
UC, polypharmacy, and cardiovascular disease),
no statistically significant difference was found
either (HR 0.91,95%Cl: 0.36-2.30, p = 0.840). (Fig-
ure 2). Uncontrolled dyspnea was the cause of
100% of the first emergency department visits
after ACP in both groups.

These findings support the integration of early
ACP into routine care for ESRD patients eligible
for conservative management, highlighting its
potential to reduce healthcare costs without in-
creasing acute care utilization. Early ACP may
thus represent a valuable strategy for aligning

Journal of Primary Care and Family Medicine 2026,9(3):304-3172.
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Table 1. Baseline characteristics comparison between the early and non-early ACP groups

Baseline characteristics early ACP group Not-early ACP group  p-value
Number or participants 55 47 -
Median age (Q1, Q3) (years) 72 (64,79) 80 (71,82.5) 0.004
Median KPS (Q1, Q3) 90 (90, 100) 60 (50, 70) <0.001
Gender, n (%) Male 45 (45.4) Male 14 (29.7) 0.156

Female 30 (54.5) Female (70.2)
Healthcare coverage types UCS 50 (90.9) UCS 43 (91.4) 0.269
SSS 3 (5.4) CSMBS 3 (6.3)
CSMBS 1 (1.8) Cash 1 (2.1)
Cash 1 (1.8)
Median GFR (Q1, Q3) 10 (6.54, 13.88) 12.8 (8.65, 18.05) 0.088
Place of death in a living will, n (%) Home 30 (57.6) Home 19 (48.7) 0.473
Hospital 7 (13.4) Hospital 4 (10.2)
Not select 15 (28.9) Not select 46 (41.0)
Polypharmacy, n (%) 36 (65.4) 19 (34.5) 0.684
Comorbidities, n (%)
Cardiovascular diseases 12 (21.8) 17 (36.1) 0.167
Diabetes mellitus 28 (50.9) 26 (55.3) 0.805
Hypertension 49 (89.1) 43(91.4) 0.942
Dyslipidemia 32 (58.1) 25(53.1) 0.759
Gout 9(16.3) 7 (14.8) 0.944

ACP, advanced care planning; KPS, Karnofsky Performance Status; GFR, glomerular filtration rate; UCS,
Universal Coverage Scheme; SSS, Social Security Scheme; CSMBS, Civil Servant Medical Benefit Scheme

Table 2. Primary outcomes

Outcome Early ACP group Not-early ACP  Statistical test  p-value
group
Median In-hospital costs (THB) 8,020 (IQR: 3,704~ 9,300 (IQR: Mann—Whitney 0.113
14,560) 5428-18,726.5) U=1111.5
Subgroup (UCS patients) (THB) 7885.5 (IQR: 3,565.75 9300 (IQR: Mann—Whitney 0.129
~13,745) 5,149-17822) U=9275
Adjusted analysis (Generalized Linear ~ Early ACP associated Reference 95%Cl: 46% to 0.043

Model)
(Control : age, GFR, UC, polypharmacy,
cardiovascular diseases)

costs

with 27% reduction in

1% reduction in
costs

Median in-hospital costs were lower in the early ACP group (8,020 THB [IQR: 3,704~14,560]) compared to the not-early
ACP group (9,300 THB [IQR: 5,428-18,726.5]); however, this difference was not statistically significant (Mann—Whitney
U=1111.5,p =0.1128). The subgroup analysis of patients under universal coverage (UC) showed a similar trend.
Adjusted analysis using a Generalized linear model (controlling for age, GFR, UC, polypharmacy, and cardiovascular
disease) indicated that early ACP was associated with a reduction in treatment cost, with a 95%Cl ranging from 46%

reduction to 1% reduction (p-value 0.043)

treatment with patient values while enhancing
overall healthcare system efficiency.

Discussion

According to the recent Thailand Develop-
ment Research Institute (TDRI) report (2568 BE),
the average cost per ESRD patient who received
RRT, excluding kidney transplantation, was ap-
proximately 200,000 THB in the last year of life.

NIANTIFUVUINSUTU LA YAARIATOUATY 2569;9(3):304-312

For patients who chose not to receive RRT, the
average cost was approximately 30,000 THB in
the last year of life. In this study conducted at a
secondary care hospital, the average cost per pa-
tient who received CCM for ESRD was less than
10,000 THB over six months. In addition, early
advance care planning was associated with a re-
duction in in-hospital costs of approximately 10%
and 27% after adjusting for age, GFR, polyphar-
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Cumulative Incidence of ED visits by ACP timing

—— early ACP

—— not-early ACP
0.20

0.15

0.10

[

Cumulative incidence ratio(%)

0.00 -

T T T T T T T
1] 1 2 3 4 5 6
Time to Emergency Department Visit

Figure 2. The Nelson-Aalen Estimator shows the cumu-
lative hazard rate of First Emergency Department Visits,
comparing the groups : First ED visit rates were similar
between early ACP (20.0%) and not-early ACP (19.1%),
with both groups showing a similarly increasing cumu-
lative incidence over time

macy, cardiovascular disease, and UCS eligibility.

The main reasons expected for these results
are that patients with advanced chronic disease
who received early ACP had fewer invasive pro-
cedures, reduced hospital stays, and decreased
anxiety, which might otherwise lead to unneces-
sary and unbeneficial medication.?8?°

This study explored the potential impact of
early ACP initiation on healthcare utilization and
cost outcomes in ESRD patients receiving con-
servative care.®® Although early ACP was associ-
ated with a trend toward lower in-hospital costs
in adjusted analyses, the difference did not reach
statistical significance in unadjusted analyses.
Similarly, no significant reduction in first ED visit
rates was observed among patients who received
early ACP. This suggests that although early ACP
may reduce invasive procedures, hospital stays,
and unbeneficial treatments, it does not lead to
under-treatment or missed opportunities for nec-
essary urgent care.

Several factors could explain these findings.
First, the limited sample size and variability in
patient trajectories might have underpowered
the study to detect statistically significant differ-
ences. Second, while early ACP may help align
care with patient preferences®, its impact on
acute care utilization, particularly in a context
where dyspnea remained the primary reason for
first ED visits, may be limited without broader
system-level interventions (such as home-based

palliative care or 24/7 symptom management
support).s2%®

This study has several limitations that should
be acknowledged. Notably, the early ACP group
had better functional status (KPS > 70) at baseline,
which may be associated with longer life expec-
tancy and better overall health, potentially con-
founding the observed association between early
ACP and reduced hospital costs. Additionally, the
retrospective design limits causal inference, and
the relatively small sample size from a single hos-
pital restricts generalizability. Due to limitations
in data linkage, first ED visits at other hospitals
were not captured, potentially underreporting the
total number of events.

For effective implementation, care coordina-
tion between palliative care specialists, nephrolo-
gists, and other relevant specialties should be
supported by guidelines recommending the refer-
ral of ESRD patients, especially those with good
functional status or early diagnosis, for early
goals-of-care discussions.

Based on these findings, we suggest integrating
early ACP discussions into structured care models,
including community-based palliative services,
and exploring additional outcomes such as pa-
tient-reported quality of life, caregiver burden, and
adherence to end-of-life care preferences. Future
research should explore barriers to ACP uptake
and key factors influencing its effectiveness, such
as strong opioid use and palliative care specialist
involvement, to guide more effective implemen-
tation.

Conclusions

For the implementation of early ACP in hospitals,
guidelines should be established recommending
that CKD patients diagnosed with stage V, after
discussing RRT options with a nephrologist, be
referred for co-management with palliative care.
This would support ACP discussions and symptom
management, aiming to reduce unnecessary
treatments that may not benefit quality of life in
the future and to ensure care aligns with the pa-
tient's end-of-life preferences.

As uncontrolled dyspnea was the cause of
100% of the first Emergency Department visits
after ACP in both groups, the prescription of
symptom-controlling medication, such as strong
opioids or anxiolytics, may be necessary for
ESRD patients receiving conservative care man-

310 Journal of Primary Care and Family Medicine 2026,9(3):304-3172.
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agement (CCM) to prevent further unnecessary
healthcare utilization or invasive procedures.

Highlight

1. Advance care planning (ACP) for patients
with end-stage chronic kidney disease (CKD) dur-
ing the stage where their Karnofsky Performance
Status (KPS) is greater than 70—or while they are
still capable of self-care—can help reduce hospi-
tal healthcare expenditures.

2. In addition to reducing hospital healthcare
costs, implementing Advance Care Planning at
this stage does not increase emergency depart-
ment (ED) visits compared to patients who un-
dergo ACP only after they have begun to lose
their ability to perform self-care.

3. The primary symptom that drives end-stage
chronic kidney disease patients to the emergen-
cy department is dyspnea (shortness of breath).
Nevertheless, reducing treatment costs does not
result in an increase in emergency department
visits, as it specifically eliminates interventions
that do not contribute to the patient’s quality of life.
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