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ABSTRACT

Objectives: We examined the temporal association between palliative care (PC) consultation and broad-
spectrum antibiotic use near end-of-life trajectory.
Methods: This retrospective cohort study used nationwide linked data to assess adults with advanced
cancer (2018-2022) who died by June 2023. Broad-spectrum antibiotic use was evaluated using propen-
sity score-matched analyses of prescription proportion (odds ratios [OR]) and days of therapy (DOT) per
1000 patient-days (relative risks [RR]) across predefined end-of-life intervals within the last six months
of life.
Results:  Among 12,012 matched patients, 4102 received PC consultation. The PC group consistently
showed lower prescription proportions than the non-PC group, from 6 to 3 months before death (58.3%
vs 61.1%; OR, 0.89; 95% confidence interval [CI], 0.82-0.96) to the final week (13.8% vs 19.4%; OR, 0.66;
95% Cl, 0.60-0.74). DOT differences emerged later, with significantly lower DOTs in the PC group during
the final two weeks of life (113.7 vs 146.8; RR, 0.77; 95% CI, 0.61-0.99) and the final week (79.0 vs 116.0;
RR, 0.68; 95% CI, 0.51-0.91).
Conclusion: PC consultation was associated with reduced broad-spectrum antibiotic use during end-of-
life, suggesting that integrating PC into stewardship frameworks may mitigate antimicrobial selection
pressure in patients with advanced cancer.
© 2026 The Author(s). Published by Elsevier Ltd on behalf of International Society for Infectious
Diseases. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction heightened vulnerability to infections from immunosuppression
and cancer-related complications [1]. Common end-of-life symp-

Patients with advanced cancer are frequently prescribed broad- toms such as fever, dyspnea, or altered mental status may also
spectrum antibiotics during the end-of-life period, owing to mimic infection without a confirmed microbial source [2]. This
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symptomatic overlap often prompts empirical broad-spectrum an-
tibiotic use, leading to frequent and prolonged treatment courses.
However, the clinical benefits in this setting remain unclear,
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and the potential for reduced quality of care due to multidrug-
resistant organisms [5-7], as well as broader public health
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concerns related to antimicrobial resistance, broad-spectrum
antibiotic use near the end-of-life should be approached with
caution.

Nevertheless, many clinicians perceive broad-spectrum antibi-
otics use in this population as relatively benign, in contrast to their
views on other life-sustaining interventions such as mechanical
ventilation or hemodialysis [8-10]. Antibiotics are frequently re-
garded as low-burden or morally neutral interventions, which may
further contribute to their exclusion from explicit goals-of-care dis-
cussions. As a result, broad-spectrum antibiotics are often contin-
ued during transitions to comfort-focused care, particularly when
the scope and goals of ongoing treatments are not explicitly re-
visited. In addition, a substantial portion of antibiotic use in this
population arises from clinicians’ emotional discomfort with with-
holding or withdrawing treatment rather than from clear clinical
indications [11].

Consequently, a conventional antimicrobial stewardship pro-
gram (ASP), which primarily focuses on clinical guidelines and
pharmacological appropriateness, often struggles to address these
complex psychosocial barriers inherent in end-of-life care. This gap
highlights the need for an integrated approach that incorporates
communication-based interventions to navigate the ethical dilem-
mas of antibiotic de-escalation [11,12]. Palliative care (PC) con-
sultation provides clinicians with a structured framework to align
medical decisions with patients’ values and preferences, while also
supporting more appropriate use of intensive or burdensome in-
terventions [13,14]. While a growing body of research has sug-
gested an association between PC consultation and reduced antibi-
otic use in patients with advanced cancer, existing studies have
been largely limited by small sample sizes or focused on narrow
windows immediately preceding death [15-17], leaving the evi-
dence base insufficient to inform the integration of PC into ASP
frameworks. Therefore, using nationwide linked data, this study
evaluated whether PC consultation was associated with reduced
broad-spectrum antibiotic use across multiple intervals of the end-
of-life trajectory, by comparing patients who received any PC con-
sultation with those who did not.

Materials and methods
Study design, setting, and population

This retrospective cohort study used clinical records from Seoul
National University Hospital (SNUH), a major tertiary referral
center in South Korea that provides high-volume oncologic care.
After oncologic treatment and, in many cases, advance care plan-
ning discussions at SNUH, patients often transition to community
hospitals or hospice facilities for end-of-life care. To address the
resulting limitations of single-institution follow-up, we linked
SNUH records with the National Health Insurance Service (NHIS)
claims database, a nationwide single-payer system providing uni-
versal coverage and comprehensive data on healthcare utilization.
This integration enabled complete tracking of antibiotic prescrib-
ing and deaths across care settings throughout the end-of-life
trajectory [18].

Adult patients (aged >19 years) diagnosed with advanced stages
of lung, stomach, colorectal, liver, or pancreatobiliary cancer, which
were the leading causes of cancer-related mortality in South Korea
[19], and who received care at SNUH between January 1, 2018, and
December 31, 2022, were screened. These five major cancer types
were specifically selected because palliative care consultations are
most consistently utilized for these groups in our clinical setting,
ensuring a sufficient and representative sample size for a reliable
comparison of longitudinal antibiotic trajectories. Cancer diagnoses
were identified using International Classification of Diseases, 10th Re-
vision (ICD-10) codes: C34 (lung), C16 (gastric), C18-C20 (colorec-

International Journal of Infectious Diseases 169 (2026) 108779

tal), C22 (liver), and C23-C25 (pancreatobiliary). Patients were eli-
gible for inclusion if a verified date of death was available by June
23, 2023. Individuals were excluded if medical records were in-
complete or unmatched with NHIS linkage.

Palliative care consultation

In South Korea, cultural norms strongly influence end-of-life
care, as families often avoid directly conveying poor prognostic in-
formation to patients and defer open discussions until death is im-
minent [20]. Within this context, PC consultation is not routinely
integrated into oncologic care but occurs only when explicitly re-
quested. At SNUH, this approach was formalized as a consultation-
based service, initiated by attending physicians and delivered in
both inpatient and outpatient settings, as previously described in
a study conducted at our center [16]. Patients were categorized
into the PC group if they received at least one PC consultation dur-
ing the illness trajectory before death; others were categorized as
non-PC, without restricting classification by timing given the un-
predictability of disease progression.

The multidisciplinary PC team included physicians, nurses,
and social workers, and provided comprehensive assessments
and end-of-life discussions to support goal-concordant care.
Recommendations were shared with attending physicians, who
retained authority over medical decisions, including antibiotic
prescribing. When patients transitioned to outside facilities, de-
tailed PC recommendations were not systematically transferred,
although discharge summaries or consultation notes occasionally
conveyed key points, and discussions with patients and families
could continue to shape decisions. Once initiated, PC consultation
typically involved longitudinal follow-up rather than a single
encounter, with ongoing reassessment and adjustment of care
plans according to patients’ clinical course. A routine antimicrobial
stewardship programme has not been formally integrated into PC
services.

Outcomes

The primary outcome of interest was the use of broad-spectrum
antibiotics, defined according to the World Health Organization
Anatomical Therapeutic Chemical (ATC) classification system (JO1,
antibacterials for systemic use). We specifically focused on broad-
spectrum intravenous antibiotics because these agents represent
the highest priority for antimicrobial stewardship, are closely
linked to the acquisition of multidrug-resistant organisms, and
frequently act as a clinical barrier to timely transition to hos-
pice care. Oral and narrow-spectrum antibiotics were not included,
as they are used for heterogeneous indications that are diffi-
cult to interpret in claims-based data and may introduce noise.
For this analysis, broad-spectrum antibiotics were operationalized
as four classes within JO1 available in South Korea: antipseu-
domonal penicillins, antipseudomonal cephalosporins, carbapen-
ems, and glycopeptides (Supplementary Table 1). A composite indi-
cator was also constructed to capture exposure to any of these four
classes.

To evaluate broad-spectrum antibiotic use across the end-of-
life trajectory, the 6-month period before death was divided into
five intervals: T1 (180 to 91 days before death), T2 (90 to 31 days
before death), T3 (30 to 15 days before death), T4 (14 to 8 days
before death), and T5 (last 7 days). Antibiotic use was standard-
ized as days of therapy (DOT) per 1000 patient-days to account
for differences in interval length. This stratification was based on
both clinical understanding that patients with advanced cancer
typically experience accelerating functional decline as death ap-
proaches and prior evidence demonstrating distinct temporal pat-
terns of broad-spectrum antibiotic use during the end-of-life tra-
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jectory [21]. Antibiotic exposure was measured using two comple-
mentary metrics. First, the prescription proportion was defined as
the percentage of patients who received at least one dose of broad-
spectrum antibiotics during each interval. Second, days of therapy
(DOT) per 1000 patient-days was calculated as the total number
of antibiotic treatment days during each interval, divided by the
product of the number of patients and the number of days in that
interval [21].

Covariates of interest

Baseline characteristics relevant to healthcare utilization and
clinical context were extracted from institutional electronic med-
ical records and the linked NHIS database. Demographic variables
included age, sex, insurance type, household income level (in quar-
tiles), residential region (capital area or not), and disability sta-
tus. Clinical variables included primary cancer type, year of death,
timing of receiving PC consultation, time from cancer diagnosis to
death, and comorbidity burden measured by the Charlson Comor-
bidity Index (CCI), excluding cancer diagnoses.

Statistical analysis

Group comparisons used the t-test for continuous and chi-
square test for categorical variables. Propensity score matching (1:2
nearest neighbor without replacement) was performed to reduce
selection bias, with scores estimated by logistic regression includ-
ing age, sex, insurance type, income, region, disability status, non-
cancer CCl, time from diagnosis to death, and year of death. Bal-
ance was assessed using standardized mean differences, with val-
ues <0.1 considered acceptable. Longitudinal antibiotic use was
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evaluated across five predefined intervals (T1-T5) using prescrip-
tion proportion and DOTs. Estimated effects with 95% confidence
intervals (CIs) were derived in the matched cohort, with odds ra-
tios (ORs) for prescription proportions and Poisson regression esti-
mating relative risks (RRs) for DOTs. Descriptive comparisons were
also stratified by antibiotic class. All tests were two-sided with sig-
nificance at P < 0.05. Analyses used SAS (version 9.4; SAS Institute,
Cary, NC, USA).

Results

This study initially identified 21,010 patients, and 18,048 met
the eligibility criteria after excluding individuals with missing or
mismatched data and ineligible cancer diagnoses. Among these,
4102 patients received PC consultations, and 13,946 did not, form-
ing the PC and non-PC groups, respectively. After propensity score
matching, 7910 patients were retained in the non-PC group, and
covariate balance between the PC and matched non-PC groups was
achieved for all variables except cancer type, with all standardized
mean differences below 0.1 (Table 1). The median time from re-
ceiving PC consultation to death was 49 days (interquartile range,
22-94 days), and 68.9% of patients received PC consultation more
than 1 month before death. The mean age of the matched pop-
ulation was 68.6 years, and 7750 patients (64.5%) were male. The
most common cancer type was pancreatobiliary cancer in 3160 pa-
tients (26.3%), followed by lung cancer in 3100 patients (25.8%).
Lung cancer was more common in the PC group (1456 patients
[35.5%] vs 1644 [20.8%]), whereas liver cancer was more prevalent
in the non-PC group (531 [12.9%] vs 2012 [25.4%]), largely account-
ing for the difference in cancer type distribution between the two
groups.

Table 1
Baseline characteristics of matched cohort.
Total PC group Non-PC group SMD
(n =12 012) (n = 4102) (n = 7910)

Age, mean (SD) 67.68 (11.91) 66.45 (11.26) 68.32 (12.18) 0.046
<65, n (%) 4781 (39.8) 1695 (41.3) 3086 (39.0)
>65, n (%) 7231 (60.2) 2407 (58.7) 4824 (61.0)

Sex, n (%) 0.021
Male 7750 (64.5) 2619 (63.8) 5131 (64.9)
Female 4262 (35.5) 1483 (36.2) 2779 (35.1)

Insurance, n (%) 0.011
National health insurance 11 513 (95.9) 3925 (95.7) 7588 (95.9)
Medical aid 499 (4.1) 177 (4.3) 322 (4.1)

Household income, n (%) 0.006
First quartile (lowest) 2661 (22.2) 911 (22.2) 1750 (22.1)
Second quartile 1782 (14.8) 611 (14.9) 1171 (14.8)
Third quartile 2481 (20.6) 845 (20.6) 1636 (20.7)
Fourth quartile (highest) 5088 (42.4) 1735 (42.3) 3353 (42.4)

Residence, n (%) 0.042
Seoul capital area 9285 (77.3) 3197 (77.9) 6088 (77.0)
Non capital area 2727 (22.7) 905 (22.1) 1822 (23.0)

Disability grade 1526 (12.7) 509 (12.4) 1017 (12.9) 0.013

Non-cancer CCI 0.009
0 1195 (10.0) 400 (9.8) 795 (10.1)
1-2 5852 (48.7) 2015 (49.1) 3837 (48.5)
3 or more 4965 (41.3) 1687 (41.1) 3278 (41.4)

Clinical diagnosis 0.405
Lung cancer 3100 (25.8) 1456 (35.5) 1644 (20.8)
Stomach cancer 1511 (12.6) 536 (13.1) 975 (12.3)
Colorectal cancer 1698 (14.1) 580 (14.1) 1118 (14.1)
Liver cancer 2543 (21.2) 531 (12.9) 2012 (25.4)
Pancreatobiliary cancer 3160 (26.3) 999 (24.4) 2161 (27.3)

Year of death 0.015
2018-2019 3705 (30.8) 1244 (30.3) 2461 (31.1)
2020-2021 4921 (39.0) 1678 (40.9) 3243 (41.0)
2022-2023 3386 (28.2) 1180 (28.8) 2206 (27.9)

Time from diagnosis to death, days, mean 1015.4 (1125.4) 1085.8 (1069.5) 1144.7 (1263.1) 0.008

(SD)

CCI, Charlson Comorbidity Index; SMD, standardized mean difference; SD, standard deviation.
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Table 2
Comparison of broad-spectrum antibiotics exposure in the matched cohort.

International Journal of Infectious Diseases 169 (2026) 108779

Prescription proportions (%)

DOT (per 1000 patient-days)

PC Non-PC OR (95% CI) P value PC Non-PC RR (95% CI) P value
T1 (180 to 91 days before death) 58.3 61.1 0.89 (0.82-0.96) 0.001 128.1 135.8 0.94 (0.74-1.20) 0.636
T2 (90 to 31 days before death) 54.7 57.7 0.88 (0.82-0.95) <0.001 154.6 163.2 0.95 (0.76-1.18) 0.630
T3 (30 to 15 days before death) 42.0 47.7 0.79 (0.73-0.86) <0.001 158.8 182.6 0.87 (0.70-1.08) 0.198
T4 (14 to 8 day before death) 244 31.2 0.71 (0.65-0.78) <0.001 113.7 146.8 0.77 (0.61-0.99) 0.041
T5 (last 7 days) 13.8 194 0.66 (0.60-0.74) <0.001 79.0 116.0 0.68 (0.51-0.91) 0.009
CI, confidence interval; DOT, days of therapy; OR, odds ratio; PC, palliative care; RR, risk ratio.
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Figure 1. Broad-spectrum antibiotic prescription proportions across end-of-life intervals (T1-T5). This figure illustrates the proportion of patients who received broad-
spectrum antibiotics during five end-of-life time intervals: T1 (180 to 91 days before death), T2 (90 to 31 days), T3 (30 to 15 days), T4 (14 to 8 days), and T5 (last 7
days). Bars represent the proportion of patients who received at least one dose of each antibiotic class during each end-of-life interval. Blue bars indicate the PC group, and
green bars indicate the non-PC group. (a) composite, (b) antipseudomonal penicillins, (c) antipseudomonal cephalosporins, (d) carbapenems, and (e) glycopeptides.

Antibiotic use patterns based on prescription proportion

In the matched cohort, 2898 patients (70.6%) in the PC group
and 5769 patients (72.9%) in the non-PC group received at least
one prescription for broad-spectrum antibiotics during the last six
months of life (OR, 0.89; 95% CI, 0.82-0.97, P = 0.008). Prescrip-
tion proportions declined progressively across the five intervals
(T1-T5) in both groups; however, the PC group consistently exhib-
ited lower prescription proportions than the non-PC group, ranging
from T1 (58.3% vs 61.1%, OR, 0.89; 95% CI, 0.82-0.96; P = 0.001)
to T5 (13.8% vs 19.4%, OR, 0.66; 95% CI, 0.60-0.74; P < 0.001)
(Table 2).

The reduction in prescription proportions was observed
across all broad-spectrum antibiotic classes, with antipseudomonal
cephalosporins, carbapenems, and glycopeptides exhibiting sub-
stantial reductions, whereas the reduction in antipseudomonal
penicillins was relatively modest (Figure 1, Supplementary Table
2). Specifically, for carbapenems, the PC group consistently showed
lower prescription proportions than the non-PC group throughout
the trajectory, with the gap widening from T1 (25.8% vs 29.1%;
OR, 0.84; 95% CI, 0.78-0.92; P < 0.001) to T5 (3.9% vs 7.4%; OR,
0.51; 95% CI, 0.43-0.61; P < 0.001). Similarly, glycopeptide uti-

lization was significantly lower in the PC group across all inter-
vals, decreasing from T1 (16.0% vs 19.8%; OR, 0.78; 95% CI, 0.70-
0.86; P < 0.001) to T5 (1.8% vs 4.0%; OR, 0.43; 95% CI, 0.33-0.55;
P < 0.001).

Antibiotic use patterns based on days of therapy

Total DOT for broad-spectrum antibiotics during the last six
months of life was 107.6 per 1, 000 patient-days in the PC
group and 125.0 in the non-PC group (RR, 0.86; 95% CI, 0.67-1.11,
P = 0.254). While the PC group generally exhibited lower DOTs
across most antibiotic classes and intervals (Table 2, Figure 2), the
temporal patterns of DOTs differed from those of prescription pro-
portions. Instead of a progressive decline, DOTs in both groups
peaked at T3 (158.8 in the PC group vs 182.6 in the non-PC group)
before decreasing toward T5 (79.0 vs 116.0, respectively). For the
composite indicator, differences became significant at later inter-
vals, with lower DOTs in the PC group at T4 (113.7 vs 146.8; RR,
0.77; 95% CI, 0.61-0.99; P = 0.041) and T5 (79.0 vs 116.0; RR, 0.68;
95% Cl, 0.51-0.91; P = 0.009). For carbapenems specifically, the
PC group showed a significantly lower intensity of use during T5
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Figure 2. Days of therapy (DOT) for broad-spectrum antibiotics across end-of-life intervals (T1-T5). This figure shows DOT per 1000 patient-days for each antibiotic class
across the five end-of-life intervals: T1 (180 to 91 days before death), T2 (90 to 31 days), T3 (30 to 15 days), T4 (14 to 8 days), and T5 (last 7 days). Bars represent antibiotic
exposure intensity per class and time period. Blue bars represent the PC group, and orange bars represent the non-PC group. (a) composite, (b) antipseudomonal penicillins,

(c) antipseudomonal cephalosporins, (d) carbapenems, and (e) glycopeptides.

(17.6 vs 32.3; RR, 0.68; 95% CI, 0.51-0.91; P = 0.040) (Supplemen-
tary Table 3).

Discussion

This nationwide record-linkage study found that the integration
of PC into the end-of-life trajectory was associated with reduced
broad-spectrum antibiotic use among advanced cancer patients
during their last six months. Excessive use of broad-spectrum an-
tibiotics in patients with advanced cancer near the end-of-life
may increase the risk of avoidable harm at the individual patient
level and facilitate the acquisition of multidrug-resistant organ-
isms, with implications extending to broader public health [22].
Additionally, as aggressive end-of-life care has been strongly as-
sociated with emotional and ethical consequences [23], broad-
spectrum antibiotic use in this context should be evaluated for its
potential to exacerbate emotional burden and undermine comfort-
focused goals. To our knowledge, this is the first study to use
linked real-world and national insurance data to examine the lon-
gitudinal patterns of broad-spectrum antibiotic use across the end-
of-life trajectory.

Near the end-of-life, antibiotics are frequently prescribed in re-
sponse to systemic signs such as fever or elevated inflammatory
markers, which may instead reflect cancer-related inflammation
rather than infection [24]. However, the inability to definitively
rule out infection could lead clinicians to continue or escalate an-
tibiotic treatment even after several days without clear clinical im-
provement. Moreover, broad-spectrum antibiotic use in this con-
text is driven not only by clinical factors but also by complex
emotional, cognitive, and social dynamics. In particular, prescrib-
ing broad-spectrum antibiotics may serve as a less invasive alter-
native to life-sustaining treatments like mechanical ventilation or
hemodialysis, allowing clinicians to maintain a sense of active care,
especially during emotionally charged conversations with family

members [9,11]. Previous studies have highlighted that such de-
cisions are influenced by concerns about clinical deterioration, fear
of litigation, hierarchical pressures within medical teams, and per-
ceived expectations from families or other healthcare professionals
[25]. These dynamics may drive clinicians to act in ways that re-
duce perceived risks or moral discomfort associated with inaction.

Within this setting, PC consultation may act as a behav-
ioral intervention by reframing clinical priorities around goals of
care and facilitating shared decision-making. These effects ad-
dress the challenges of decision-making under uncertainty, where
clinicians under stress or time pressure often default to habitual
or seemingly ’safer’ choices—such as continuing broad-spectrum
antibiotics—rather than engaging in deliberate, patient-centered
evaluations [26]. By clarifying patient preferences—such as prior-
itizing comfort over life-prolonging measures [27]— PC teams pro-
vide a structured framework that nudges physicians toward align-
ing treatment with individual values. This collaborative approach
helps shift clinicians away from reflexive prescribing toward
more intentional and goal-concordant care, ultimately reducing
unnecessary escalation and promoting thoughtful de-prescribing
[16].

Another possible explanation for the observed reduction in
broad-spectrum antibiotic use is the well-documented association
between PC consultation and the decreased use of aggressive end-
of-life interventions. PC involvement consistently correlates with
lower rates of intensive care unit (ICU) admission and mechani-
cal ventilation [13], both of which are major drivers of empirical
and prolonged broad-spectrum antibiotic therapy. Once a patient
is admitted to the ICU, de-escalating or withholding such antibi-
otics becomes exceptionally challenging, even when the prognosis
is poor [28]. Therefore, early advance care planning and the for-
mal documentation of treatment preferences that prevent ICU ad-
mission may serve as a critical pathway through which PC reduces
unnecessary exposure to broad-spectrum antibiotics.
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Our findings suggest that PC consultation may serve as a crit-
ical, yet underutilized, component of ASP for patients with ad-
vanced cancer [11,12,29]. While conventional ASP primarily focus
on pharmacological optimization, PC addresses the complex be-
havioral and communication-based drivers of antibiotic overuse.
Recognizing that the prognosis of advanced cancer is often diffi-
cult to predict, integrating PC into ASP frameworks could facili-
tate time-based approaches, such as time-limited trials of antibi-
otics [30]. Rather than indefinite treatment, these approaches allow
for a pre-defined period of antibiotic use with clear reassessment
goals, aligning treatment intensity with the patient’s evolving clin-
ical status. Such a structured pathway not only ensures that care
remains centered on patient values but also potentially mitigates
the selection pressure for multidrug-resistant organisms by curb-
ing unnecessary, prolonged escalation of broad-spectrum therapy.

The differing trajectories between prescription proportions and
DOTs would reflect both methodological distinctions and clinical
realities. While prescription proportions capture the binary pres-
ence of antibiotic use—showing significant reductions in the PC
group across all intervals—DOTs quantify the intensity of cumu-
lative exposure. Although DOTs were consistently lower in the PC
group, statistical significance was reached only during the final two
weeks (T4 and T5). This suggests that PC consultation is associated
with a lower likelihood of initiating antibiotics, potentially reflect-
ing a more selective approach to starting therapy in cases where
use might be considered avoidable. However, it should be noted
that since the median interval from PC consultation to death was
49 days, the direct influence of PC input on antibiotic prescribing
during the earlier T1 and T2 intervals was likely marginal; there-
fore, the differences observed in these periods may reflect baseline
clinical trajectories rather than the direct impact of the consulta-
tion itself.

Our study has the advantage of reflecting the specific cultural
and systemic context of South Korea, where referral to PC is often
delayed or limited. This environment allowed for a robust com-
parison between a large cohort of patients who received PC con-
sultation and a comparable group who did not—an analysis that
would be less feasible in settings where PC involvement is near-
universal. However, our study also has several limitations. First, the
retrospective design precludes definitive causal conclusions. Un-
measured confounders—such as patient or family preferences or
the clinical predictability of death—likely influenced both PC refer-
ral and treatment intensity. Clinicians may have sought PC while
simultaneously ceasing antibiotics for patients whose terminal sta-
tus was clearly anticipated, a clinical nuance not fully captured in
claims-based data. In addition, differences in cancer type distribu-
tion between groups may have contributed to residual confound-
ing, as antibiotic use patterns can vary by cancer type. Second,
as this study relies on claims-based utilization metrics, the lack
of granular information on clinical indications, prescribing appro-
priateness, or hospital length of stay presents challenges in pro-
viding a more detailed perspective on how PC can be practically
integrated into ASP frameworks. Third, while the use of a nation-
wide database mitigated the constraints of single-institution stud-
ies, the findings may not be generalizable to other clinical set-
tings or geographic regions, as the study population was limited
to patients within a specific healthcare system and cultural con-
text. Fourth, because the timing of PC consultation varied and
could not be strictly controlled in claims-based data, we defined
exposure as any PC consultation received before death. This ap-
proach limits our understanding of how the exact timing of con-
sultation affects outcomes, particularly during the earliest intervals
(T1 and T2). Therefore, the observed associations between PC and
reduced antibiotic use should be interpreted as most reliable dur-
ing the final month of life, by which time more than 70% of the
PC group had received formal consultation. Finally, our analysis fo-
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cused exclusively on pre-defined systemic broad-spectrum antibi-
otics. Consequently, we did not evaluate potential changes in the
prescribing patterns of narrower-spectrum antibacterials, including
oral agents, or antifungal therapies. It remains possible that the ob-
served reduction in broad-spectrum antibiotic use was accompa-
nied by a compensatory increase in the use of narrower-spectrum
agents.

In conclusion, PC consultation was associated with a reduction
in broad-spectrum antibiotic use among patients with advanced
cancer during their last six months of life. While further research
is needed to clarify how the specific timing and clinical decision-
making processes contribute to this association, our findings un-
derscore that broad-spectrum antibiotic prescribing is a significant
facet of medical management at the end-of-life, which may be fur-
ther refined when integrated within a palliative care framework.
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