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ABSTRACT

Objective: Systemic inflammation, nutritional status, and metabolic reserve are recognized determinants of survival in metastatic gastric cancer patients.
The serum albumin-to-creatinine ratio (ACR) combines nutritional and renal/metabolic information, but its prognostic value in gastric cancer remains
unclear. We aimed to investigate the association between baseline ACR and survival outcomes in patients with de novo metastatic human epidermal
growth factor receptor 2 (HER2)-negative gastric cancer.

Material and Methods: This retrospective, single-center study included 112 adults with histologically confirmed de novo metastatic HER2-negative
gastric cancer diagnosed between April 2011 and January 2024. Baseline serum albumin and creatinine levels obtained within 15 days prior to treatment
initiation were used to calculate the ACR. Patients were categorized into low and high ACR groups according to the cohort median. Progression-free
survival (PFS) and overall survival (OS) were analyzed using the Kaplan-Meier method and Cox proportional hazards models.

Results: The median follow-up duration was 40.6 months. The median PFS for the entire cohort was 6.8 months, and the median OS was 13.7 months.
Patients with high ACR had significantly longer PFS (7.2 vs. 6.0 months; p=0.005) and OS (16.9 vs. 10.2 months; p<0.001) than those with low ACR. In
multivariable analysis, high ACR remained independently associated with improved PFS [hazard ratio (HR): 0.65; 95% confidence interval (Cl): 0.44-0.97;
p=0.034) and OS (HR: 0.38; 95% Cl: 0.21-0.67; p<0.001)]. Eastern Cooperative Oncology Group performance status >1 was also independently associated
with worse survival outcomes.

Conclusion: Baseline serum ACR is an independent prognostic marker for both PFS and OS in patients with de novo metastatic HER2-negative gastric
cancer. As a simple and routinely available laboratory parameter, ACR may contribute to risk stratification in advanced disease.
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INTRODUCTION chemotherapy regimens and, more recently, targeted agents
and immune checkpoint inhibitors has modestly improved
survival outcomes, the prognosis for metastatic disease
remains poor and varies considerably among patients.?* This

Gastric cancer (GC) is one of the leading causes of cancer-
related mortality worldwide, with a substantial proportion of

patients presenting with advanced or metastatic disease at the clinical variability underscores the need for readily available,
time of diagnosis.' In de novo metastatic GC, curative treatment reproducible prognostic biomarkers that may facilitate
is not feasible, and systemic therapy is the main therapeutic risk stratification, guide treatment decisions, and support
approach. Although the incorporation of combination individualized decision-making in clinical practice.

Correspondence: Murat GUNALTILI MD;
istanbul University-Cerrahpasa, Cerrahpasa Faculty of Medicine, Department of Internal Medicine, Division of Medical Oncology, istanbul, Tiirkiye

E-mail: muratgunaltili@gmail.com
ORCID ID: orcid.org/0000-0001-6116-3936
Received: 09.03.2026 Accepted: 07.05.2026 Epub: 10.07.2026

Cite this article as: Glinaltil M, Guliyev M, Birsin Z, et al. Baseline serum albumin-to-creatinine ratio as an independent prognostic marker in de novo metastatic HER2-
negative gastric cancer. J Oncol Sci. [Epub Ahead of Print]

Available at journalofoncology.org

@ ®©@ “Copyright 2026 The Author(s). Published by Galenos Publishing House on behalf of Turkish Society of Medical Oncology.
CETMTE Licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 (CC BY-NC-ND) International License.


https://orcid.org/0000-0001-6116-3936
https://orcid.org/0000-0002-2981-8098
https://orcid.org/0000-0002-2645-0785
https://orcid.org/0000-0002-8263-0692
https://orcid.org/0000-0003-0947-9348
https://orcid.org/0000-0003-1227-9996
https://orcid.org/0000-0002-1758-2321
https://orcid.org/0000-0002-6594-1712
https://orcid.org/0000-0003-3888-9899
https://orcid.org/0000-0002-4136-0091
https://orcid.org/0000-0001-5943-889X
https://orcid.org/0000-0002-6635-2012

Albumin-to-Creatinine Ratio in Metastatic Gastric Cancer

Cancer-associated systemic inflammation and nutritional
impairment are increasingly recognized as key determinants
of tumor progression and survival across malignancies.®” In
GG, several inflammation- and nutrition-based biomarkers
derived from routine laboratory parameters, such as
C-reactive protein (CRP), serum albumin, neutrophil-to-
lymphocyte ratio, modified Glasgow prognostic score, and
CRP-to-albumin ratio (CAR), have been associated with overall
survival (0S).2' Serum albumin reflects both nutritional
status and systemic inflammatory activity, and reduced
levels have consistently been associated with poor oncologic
outcomes.? Renal function parameters, including serum
creatinine and estimated glomerular filtration rate (eGFR),
have also been associated with unfavorable outcomes in
various malignancies; however, data specifically addressing
their prognostic role in metastatic GC remain limited.”>'
These observations suggest that biomarkers integrating
inflammatory, nutritional, and metabolic dimensions may
provide complementary prognostic information for advanced
disease.

The albumin-to-creatinine ratio (ACR) integrates two routinely
measured laboratory parameters that reflect complementary
aspects of the host condition, including nutritional status
and renal function. By combining these variables into a
single index, the ACR may provide a concise and clinically
practical summary of systemic status. In recent years, low
ACR levels have been associated with inferior survival
across common solid tumors and have also been reported
as a prognostic indicator in specific clinical settings, such as
liposarcoma and patients treated with immune checkpoint
inhibitors.’'” However, the prognostic significance of ACR
has not yet been examined in GC. Therefore, we aimed to
investigate the association between baseline serum ACR and
survival outcomes in patients with de novo metastatic human
epidermal growth factor receptor 2 (HER2)-negative GC and
to assess its potential utility as an accessible prognostic
biomarker in this population.

MATERIAL AND METHODS

Patient Population and Data Collection

This retrospective, single-center study included adult patients
(=18 years) with histologically confirmed, de novo metastatic
HER2-negative GC diagnosed between April 2011 and
January 2024. All eligible patients received first-line platinum-
and fluoropyrimidine-based systemic therapy.

As part of the inclusion criteria, patients were required to have
baseline laboratory measurements, including serum albumin
and creatinine levels, obtained within 15 days prior to the

initiation of systemictherapy.Patientswereexcludedifbaseline
laboratory data required for ACR calculation were unavailable,
if clinical or radiological follow-up data were insufficient, or if a
synchronous malignancy other than GC was present. Patients
with an eGFR <60 mL/min/1.73 m? at treatment initiation
were excluded to minimize the potential confounding
effects of impaired renal function on ACR measurements. In
addition, patients meeting the Kidney Disease: Improving
Global Outcomes criteria for acute kidney injury at treatment
initiation were excluded.’® eGFR was estimated using
the Chronic Kidney Disease Epidemiology Collaboration
equation.”

Demographic and clinical variables, including age, sex,
Eastern Cooperative Oncology Group (ECOG) performance
status, tumor location, and metastatic sites, were obtained
from medical records. Baseline laboratory parameters
included serum albumin, creatinine, lactate dehydrogenase
(LDH), carcinoembryonic antigen (CEA), and hemoglobin
levels. The ACR was calculated as the ratio of serum albumin
(g/dL) to serum creatinine (mg/dL). As no established cut-off
value has been defined for ACR, patients were categorized
into low- and high-ACR groups based on the cohort median.

Definition of Survival Outcomes

Progression-free survival (PFS) was defined as the time from
the initiation of first-line systemic therapy to radiologically
confirmed disease progression or death from any cause,
whichever occurred first. Patients without documented
disease progression or death were censored on the date of
their last follow-up visit.

OS was defined as the time from the initiation of first-line
systemic therapy to death from any cause. Patients who were
alive at the last follow-up were censored on the date of their
last visit.

Statistical Analysis

All statistical analyses were conducted using the IBM SPSS
Statistics software, version 27.0 (IBM Corp., Armonk, NY,
USA). The distribution of continuous variables was assessed
using the Shapiro-Wilk test. Normally distributed variables
were expressed as mean + standard deviation, whereas non-
normally distributed variables were presented as median
with interquartile range (IQR). Comparisons between groups
were performed using the independent samples t-test or the
Mann-Whitney U test, as appropriate. Categorical variables
were summarized as frequencies and percentages and were
compared using the chi-square test or Fisher's exact test
when necessary.




PFS and OS were estimated using the Kaplan-Meier method,
and differences between groups were evaluated using the
log-rank test. Univariate Cox proportional hazards regression
analyses were performed to assess the association between
baseline clinical and laboratory variables and the survival
outcomes. Variables with a p-value <0.10 in the univariate
analyses were included in the multivariate Cox regression
models. Hazard ratios (HRs) and corresponding 95%
confidence intervals (Cls) were calculated for each outcome.
A two-sided p-value <0.05 was considered statistically
significant.

Ethical Considerations

This study was conducted in accordance with the Declaration
of Helsinki and approved by the Istanbul University-
Cerrahpasa, Cerrahpasa Faculty of Medicine Ethics Committee
for clinical trials (approval number: 1064826; date: 14.08.2024).
Given the retrospective nature of this study, the requirement
for informed consent was waived.

RESULTS

Baseline Characteristics

A total of 112 patients with de novo metastatic HER2-negative
GC were included in the analysis. The median baseline ACR
was 49.6 (IQR: 41.3-58.4). Patients were categorized into low-
and high-ACR groups based on the cohort median (n=56 in
each group).

The median age of the entire cohort was 58 years (IQR: 51-67.8
years). The age distribution was comparable between the low
and high ACR groups; however, the sex distribution differed
significantly, with a higher proportion of female patients in
the high ACR group (p<0.001).

All other baseline demographic, clinical, and laboratory
variables, including ECOG performance status, body mass
index, tumor-related characteristics, metastatic burden, and
key laboratory parameters, were similarly distributed between
the two groups, suggesting a largely homogeneous baseline
profile. The detailed demographic, clinical, and laboratory
characteristics of the study population are summarized in
Table 1.

All patients received fluoropyrimidine- and platinum-based
first-line chemotherapy. The distribution of treatment
regimens according to the ACR groups is shown in Table 2.

Survival Outcomes According to ACR

The median follow-up duration for the entire cohort was 40.6
months (95% Cl: 30.6-50.7). During the follow-up period, 108
(96.4%) patients experienced disease progression, and 102
(91.1%) died.
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The median PFS of the entire cohort was 6.8 months (95% Cl:
6.0-7.5). When participants were stratified by ACR group, the
median PFS was 6.0 months (95% Cl: 4.8-7.3) in the low ACR
group and 7.2 months (95% Cl: 5.7-8.7) in the high ACR group.
The difference between the two groups was statistically
significant (p=0.005) (Figure 1).

In the univariate Cox regression analysis for PFS, ECOG PS
(=1 vs. 0) was associated with worse PFS (HR: 1.88; 95% Cl:
1.19-2.97; p=0.007), whereas high ACR was associated with
improved PFS (HR: 0.58; 95% Cl: 0.39-0.86; p=0.006). Primary
tumor location [stomach vs. gastroesophageal junction (GEJ)]
showed a borderline association with worse PFS (p=0.064). In
the multivariate model, ECOG PS (HR: 1.71; 95% Cl: 1.07-2.75;
p=0.026) and primary tumor location (HR: 1.64; 95% Cl: 1.03-
2.61; p=0.038) were independently associated with worse
PFS, while high ACR remained independently associated
with improved PFS (HR: 0.65; 95% Cl: 0.44-0.97; p=0.034).
The results of the univariate and multivariate Cox regression
analyses are shown in Table 3.

The median OS for the entire cohort was 13.7 months (95%
Cl: 10.7-16.7). When stratified according to ACR groups, the
median OS was 10.2 months (95% Cl: 8.8-11.6) in the low
ACR group and 16.9 months (95% Cl: 15.6-18.3) in the high
ACR group. The difference between the two groups was
statistically significant (p<0.001) (Figure 2).

In the univariate Cox regression analyses, sex, ECOG PS,
LDH status, and ACR were significantly associated with OS.
Tumor location (stomach vs. GEJ) and CEA status showed a
borderline association. In the multivariable model, ECOG PS
>1 was independently associated with worse OS (HR: 2.14;
95% Cl: 1.18-3.85; p=0.012), whereas high ACR remained
independently associated with improved OS (HR: 0.38; 95% Cl:
0.21-0.67; p<0.001). The other variables were not statistically
significant. Detailed results of the univariate and multivariate
Cox regression analyses for OS are presented in Table 4.

DISCUSSION

To our knowledge, this is the first study to evaluate the
prognostic significance of the baseline serum ACR in patients
with de novo metastatic HER2-negative GC. Our findings
demonstrated that lower ACR levels were significantly
associated with poorer PFS and OS, and that ACR remained an
independent prognostic factor after adjustment for relevant
clinical and laboratory variables. These results suggest that
ACR, a composite marker reflecting baseline metabolic
and nutritional status, may serve as a clinically meaningful
prognostic indicator in advanced HER2-negative GC.
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TABLE 1: Baseline demographic, clinical, and laboratory characteristics according to ACR group.

All patients (n=112) Low ACR (n=56) High ACR (n=56) p-value

Age (years), median (IQR) 58.0 (51-67.8) 60.5 (54.3-69.0) 55.5 (47.0-66.8) 0.065
Age category, n (%)
<65 years 77 (68.8) 36 (64.3) 41(73.2) 0.308
>65 years 35(31.3) 20(35.7) 15(26.8)
Gender, n (%)
Female 35(31.3) 7(12.5) 28 (50) <0.001
Male 77 (68.8) 49 (87.5) 28 (50)
ECOG PS, n (%)
0 28(25.0) 11 (19.6) 17 (30.4)

0.340
1 78 (69.6) 41(73.2) 37 (66.1)
2 6(5.4) 4(7.1) 2(3.6)
BMI (kg/m?) median (IQR) 23.5(20.8-26.1) 23.4(21.7-26.9) 23.5(20.0-26.0) 0.427
Primary tumor location, n (%)
GEJ 28(25.0) 13(23.2) 15 (26.8) 0.663
Stomach 84 (75.0) 43 (76.8) 41(73.2)
Lauren classification, n (%)
Diffuse 59 (52.7) 27 (48.2) 32(57.1)
Intestinal 26 (23.2) 13(23.2) 13(23.2) 0718
Unknown 27 (24.1) 16 (28.6) 11(19.6)
Signet ring cell component, n (%)
Absent 52 (46.4) 26 (46.4) 26 (46.4)
Present 49 (43.8) 24 (42.9) 25 (44.6) 0218
Unknown 11(9.8) 6(10.7) 5(8.9)
Number of metastatic sites, n (%)
<2 sites 72 (64.3) 36 (64.3) 36 (64.3) 1.000
>2 sites 40 (35.7) 20(35.7) 20(35.7)
Metastatic sites, n (%)
Liver metastasis 43 (38.4) 24 (42.9) 19(33.9) 0.331
Lung metastasis 15(13.4) 7(12.5) 8(14.3) 0.781
Peritoneal metastasis 47 (42.0) 25 (44.6) 22 (39.3) 0.566
CEA status
<ULN 58(51.8) 27 (48.2) 31(55.3)

0.648
>ULN 39 (34.8) 20(35.7) 19(33.9)
Unknown 15(13.4) 9(16.1) 6(10.7)
LDH (U/L), median (IQR) 192 (154-272) 188.5 (152.5-257) 194 (154-305) 0.596
Hemoglobin (g/dL), mean + SD 11.4+2.1 11.7£2.1 11.1+2.1 0.115
Albumin (g/dL), mean + SD 3.90+0.50 3.86+0.48 3.93+£0.52 0.464
Creatinine (mg/dL), mean + SD 0.80+0.19 0.95%0.11 0.65+0.13 <0.001

ACR: Albumin-to-creatinine ratio; BMI: Body mass index; CEA: Carcinoembryonic antigen; ECOG: Eastern Cooperative Oncology Group; GEJ: Gastroesophageal

junction; IQR: Interquartile range; LDH: Lactate dehydrogenase; SD: Standard deviation; ULN: Upper limit of normal.
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TABLE 2: First-line treatment characteristics according to ACR group.

Treatment regimen All patients (n=112) Low ACR (n=56) High ACR (n=56)
Oxaliplatin-based chemotherapy, n (%) 77 (68.8) 40(71.4) 37 (66.1)
FOLFOX 67 (59.8) 35(62.5) 32(57.1)

CAPOX 8(7.1) 4(7.1) 4(7.1)

FOLFOX + Pembrolizumab 2(1.8) 1(1.8) 1(1.8)
Cisplatin-based chemotherapy, n (%) 35(31.2) 16 (28.6) 19 (33.9)
Cisplatin + 5-FU 24 (21.4) 13(23.2) 11(19.6)

DCF 5(4.5) 1(1.8) 4(7.1)

Cisplatin + 5-FU + Pembrolizumab 6(5.4) 2(3.6) 4(7.1)

ACR: Albumin-to-creatinine ratio; FOLFOX: Fluorouracil, leucovorin, and oxaliplatin; CAPOX: Capecitabine and oxaliplatin; DCF: Docetaxel, cisplatin, and
fluorouracil; 5-FU: 5-fluorouracil.
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FIGURE 1: Kaplan-Meier curve for progression-free survival
according to the ACR group in patients with de novo metastatic

HER2-negative gastric cancer.

ACR: Albumin-to-creatinine ratio; Cl: Confidence interval; HER2: Human
epidermal growth factor receptor 2; PFS: Progression-free survival;

HR: Hazard ratio

Albumin has a well-established role in the prognostic
assessment of GC and constitutes a central component of
several inflammation- and nutrition-based scores. Indices
such as the CAR and the Prognostic Nutritional Index have
been shown to correlate with survival outcomes in both
early-stage and metastatic settings, underscoring the role
of systemic inflammatory burden and nutritional reserve in
disease progression.'®'"? However, these scores primarily
focus on inflammatory and immune-related parameters.

In contrast, creatinine has received limited attention as a
prognostic markerin metastatic GC,and data directly evaluating
its association with survival in this setting remain scarce.
Tanaka et al.”® demonstrated in a surgically treated cohort
of patients with locally advanced disease that preoperative
eGFR was associated with postoperative complications and
clinical outcomes. Although this population differs from de
novo metastatic patients, the findings suggest that renal and
metabolic reserves may influence oncologic outcomes.

TABLE 3: Univariate and multivariate Cox regression analyses for progression-free survival.

Univariate analyses Multivariate analyses

Variable HR (95% Cl) p-value HR (95% CI) ‘ p-value
Age (per 1-year increase) 1.01 (0.99-1.02) 0.252

Sex (male vs. female) 1.33(0.87-2.02) 0.184

ECOGPS (=1 vs.0) 1.88(1.19-2.97) 0.007 1.71 (1.07-2.75) ‘ 0.026
BMI (per 1 kg/m? increase) 1.00 (0.95-1.04) 0.911

Tumor location (stomach vs. GEJ) 1.55(0.98-2.45) 0.064 1.64 (1.03-2.61) ‘ 0.038
Liver metastasis (present vs. absent) 1.20 (0.81-1.78) 0.365

Lung metastasis (present vs. absent) 1.58(0.91-2.75) 0.106 1.39(0.79-2.45) ‘ 0.261
Peritoneal metastasis (present vs. absent) 0.79 (0.54-1.17) 0.244

CEA status (>ULN vs. <ULN) 1.15(0.76-1.75) 0.512

LDH status (>ULN vs. <ULN) 1.35(0.87-2.11) 0.187

ACR group (high vs. low) 0.58 (0.39-0.86) 0.006 0.65 (0.44-0.97) 0.034

ACR: Albumin-to-creatinine ratio; BMI: Body mass index; CEA: Carcinoembryonic antigen; Cl: Confidence interval; ECOG PS: Eastern Cooperative Oncology Group
performance status; GEJ: Gastroesophageal junction; HR: Hazard ratio; LDH: Lactate dehydrogenase; ULN: Upper limit of normal.
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In the metastatic setting, where cachexia and progressive
muscle loss are common, parameters incorporating creatinine
may capture an additional dimension of physiological
vulnerability that is not reflected by inflammation-based
markers.

Against this background, integrating albumin and creatinine
into a composite index such as ACR may provide a broader
assessment of host-related health status in advanced disease.
The prognostic value of ACR has recently been explored in
broader oncological settings. Zhao et al.'> demonstrated that
lower ACR levels were independently associated with inferior
OS in a large cohort of patients with solid tumors, including
gastrointestinal malignancies. In a disease-specific analysis,

100

mOS (95% Cl) (months)
——  High ACR 16.9 (15.6-18.3)

—— LowACR

102 (8.8-116)

HR (95% Cl) - 0.42 (0.28-063)

Overall Survival (%)

Log-rank p <0.001

0 20 40 60
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FIGURE 2: Kaplan-Meier curve for overall survival according to
the ACR group in patients with de novo metastatic HER2-negative
gastric cancer.

ACR: Albumin-to-creatinine ratio; Cl: Confidence interval; HER2: Human
epidermal growth factor receptor 2; OS: Overall survival; HR: Hazard ratio

Panotopoulos et al."reported that alterations in albumin and
creatinine levels were associated with poor disease-specific
survival in patients with liposarcoma. Similarly, Bas et al."”
showed that a lower serum ACR independently predicted
shorter progression-free and OS in patients treated with
immune checkpoint inhibitors.

Despite these findings, the ACR has not been previously
examined in GC. By evaluating a homogeneous cohort of
patients with de novo metastatic HER2-negative disease, our
study adds disease-specific evidence to the existing literature.
Notably, the association between ACR and OS appeared more
pronounced than the association observed for PFS, which
may suggest that ACR captures host-related determinants
of long-term outcomes beyond early tumor response. This
observation warrants further investigation in prospective
studies.

In our cohort, the high ACR group included a higher
proportion of female patients. However, sex did not retain
independent prognostic significance in the multivariable
analysis, suggesting that the survival differences associated
with ACR were unlikely to be solely attributable to differences
in sex distribution. Previous studies on metastatic GC have
reported inconsistent findings regarding the prognostic
impact of sex, and its role remains uncertain.?'?

The prognostic significance of the primary tumor location in
GC remains debatable. In a meta-analysis of non-metastatic
GC, Petrelli et al.” reported that tumors located in the upper
third of the stomach were associated with worse survival than
more distal tumors. In contrast, Nakayama et al.?* did not
observe a significant difference in survival according to tumor
localization among patients with advanced GC.

TABLE 4: Univariate and multivariate Cox regression analyses for overall survival.

Univariate analyses Multivariate analyses
Variable HR (95% CI) p-value HR (95% CI) p-value
Age (per 1-year increase) 1.01 (0.99-1.02) 0.207
Sex (male vs. female) 1.87(1.19-2.95) 0.007 0.98 (0.53-1.82) 0.945
ECOGPS (=1 vs.0) 2.18(1.33-3.55) 0.002 2.14(1.18-3.85) 0.012
BMI (per 1 kg/m? increase) 1.02 (0.97-1.08) 0.358
Tumor location (stomach vs. GEJ) 1.56 (0.98-2.48) 0.062 1.53(0.92-2.52) 0.099
Liver metastasis (present vs. absent) 1.27 (0.85-1.89) 0.247
Lung metastasis (present vs. absent) 1.32(0.74-2.33) 0.347
Peritoneal metastasis (present vs. absent) 0.85 (0.56-1.27) 0.419
CEA status (>ULN vs. <ULN) 1.53 (0.99-2.36) 0.054 1.52(0.96-2.41) 0.074
LDH status (>ULN vs. <ULN) 1.61(1.02-2.53) 0.041 1.67 (0.97-2.87) 0.065
ACR group (high vs. low) 0.42 (0.28-0.63) <0.001 0.38(0.21-0.67) <0.001
ACR: Albumin-to-creatinine ratio; BMI: Body mass index; CEA: Carcinoembryonic antigen; Cl: Confidence interval; ECOG PS: Eastern Cooperative Oncology Group
performance status; GEJ: Gastroesophageal junction; HR: Hazard ratio; LDH: Lactate dehydrogenase; ULN: Upper limit of normal.




In our cohort, tumor localization was associated with
PFS, whereas its association with OS was not statistically
significant after adjusting for other clinical variables. These
findings suggest that the prognostic relevance of the
anatomical subsite in metastatic GC is inconsistent across
endpoints and may be modified by concomitant clinical and
pathological characteristics. Therefore, tumor location alone
may provide limited prognostic information when evaluated
independently of other established risk factors.

Several aspects of this study merit further consideration. First,
we evaluated arelativelyhomogeneous cohort of patients with
de novo metastatic HER2-negative GC who all received first-
line platinum- and fluoropyrimidine-based chemotherapy.
This minimized treatment-related heterogeneity and allowed
a more focused assessment of the baseline prognostic factors.
Second, patients with impaired renal function (eGFR <60 mL/
min/1.73 m?) were excluded to reduce potential confounding
in the interpretation of creatinine-based indices. Multivariate
analyses were performed to account for established clinical
and laboratory variables, thereby supporting the robustness
of the association between ACR and survival outcomes.

Study Limitations

Nevertheless, several limitations of this study should be
acknowledged. The retrospective, single-center design
may limit the generalizability of the findings and introduce
inherent selection bias. Although adequate for exploratory
purposes, the sample size was modest, particularly for
subgroup analyses. ACR was dichotomized according to the
cohort median because no validated cutoff value currently
exists. Therefore, external validation in independent
populations is required. Furthermore, the ACR was assessed
only at baseline, prior to treatment initiation. Temporal
changes in ACR during therapy and their potential association
with treatment response or survival have not been evaluated,
and the prognosticimplications of longitudinal ACR dynamics
remain to be clarified in prospective studies. In addition,
the use of immune checkpoint inhibitors in this cohort was
limited, which may restrict the applicability of these findings
to contemporary immunotherapy-based treatment settings.
Furthermore, programmed death-ligand 1 (PD-L1) combined
positive score data were not systematically available in this
cohort and were therefore not included in the analysis.
Accordingly, we were unable to assess whether the prognostic
impact of ACR was independent of PD-L1 status.

CONCLUSION

Baseline serum ACR was independently associated with
survival outcomes in patients with de novo metastatic HER2-
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negative GC. As a simple and routinely available laboratory
parameter, ACR may contribute to risk stratification in
advanced disease. Further prospective studies are needed
to validate these findings and determine whether dynamic
assessment of ACR during treatment provides additional
prognostic value.

Ethics

Ethics Committee Approval: This study was conducted in accordance
with the Declaration of Helsinki and approved by the istanbul University-
Cerrahpasa, Cerrahpasa Faculty of Medicine Ethics Committee for clinical
trials (approval number: 1064826; date: 14.08.2024).

Informed Consent: Retrospective study.

Footnotes
Author Contributions

Surgical and Medical Practices: M.G.,E.C.,S.C.,S.J., S.A,, O.A, Concept: M.G.,
N.S.D., O.A, Design: M.G., Z.B.,, N.5.D., O.A,, Data Collection or Processing:
M.G., Z.B., V.A,, HA,, S.C, S.J., ECi., Analysis or Interpretation: M.G., M.Gu.,
Literature Search: M.G., M.Gu., Writing: M.G., N.S.D., O.A.

Conflict of Interest: No conflict of interest was declared by the author.

Financial Disclosure: The authors declared that this study received no
financial support.

REFERENCES

1. Sung H, Ferlay J, Siegel RL, et al. Global Cancer Statistics 2020:
GLOBOCAN Estimates of incidence and mortality worldwide for
36 cancers in 185 countries. CA Cancer J Clin. 2021;71(3):209-249.
[Crossref] [PubMed]

2. Smyth EC, Nilsson M, Grabsch HI, van Grieken NC, Lordick F.
Gastric cancer. Lancet. 2020;396(10251):635-648. [Crossref]
[PubMed]

3. Ajani JA, D’Amico TA, Bentrem DJ, et al. Gastric cancer, version
2.2022, NCCN Clinical Practice Guidelines in oncology. J Natl
Compr Canc Netw. 2022;20(2):167-192. [Crossref] [PubMed]

4. Guan WL, HeY, Xu RH. Gastric cancer treatment: recent progress
and future perspectives. J Hematol Oncol. 2023;16(1):57.
[Crossref] [PubMed] [PMC]

5. Janjigian YY, Shitara K, Moehler M, et al. First-line nivolumab plus
chemotherapy versus chemotherapy alone for advanced gastric,
gastro-oesophageal junction, and oesophageal adenocarcinoma
(CheckMate 649): a randomised, open-label, phase 3 trial. Lancet.
2021;398(10294):27-40. [Crossref] [PubMed] [PMC]

6. Xie H,Wang S, Wei L, Lin S, Shi H, Chen J. Inflammatory score as
a predictor of survival and nutritional deterioration in cancer
patients: insights from a multicenter cohort study. Front Nutr.
2025;12:1631483. [Crossref] [PubMed] [PMC]

7. Kim MR, Kim AS, Choi HI, Jung JH, Park JY, Ko HJ. Inflammatory
markers for predicting overall survival in gastric cancer
patients: a systematic review and meta-analysis. PLoS One.
2020;15(7):e0236445. [Crossref] [PubMed] [PMC]

8. Song S, Li G, Li S, Gao H, Lan X, Xue Y. Derived neutrophil to
lymphocyte ratio and monocyte to lymphocyte ratio may be
better biomarkers for predicting overall survival of patients with
advanced gastric cancer. Onco Targets Ther. 2017;10:3145-3154.
[Crossref] [PubMed] [PMC]



https://doi.org/10.3322/caac.21660
https://pubmed.ncbi.nlm.nih.gov/33538338
https://doi.org/10.1016/S0140-6736(20)31288-5
https://pubmed.ncbi.nlm.nih.gov/32861308
https://doi.org/10.6004/jnccn.2022.0008
https://pubmed.ncbi.nlm.nih.gov/35130500
https://doi.org/10.1186/s13045-023-01451-3
https://pubmed.ncbi.nlm.nih.gov/37245017
https://pmc.ncbi.nlm.nih.gov/articles/PMC10225110
https://doi.org/10.1016/S0140-6736(21)00797-2
https://pubmed.ncbi.nlm.nih.gov/34102137
https://pmc.ncbi.nlm.nih.gov/articles/PMC8436782
https://doi.org/10.3389/fnut.2025.1631483
https://pubmed.ncbi.nlm.nih.gov/40832638
https://pmc.ncbi.nlm.nih.gov/articles/PMC12358745
https://doi.org/10.1371/journal.pone.0236445
https://pubmed.ncbi.nlm.nih.gov/32716955
https://pmc.ncbi.nlm.nih.gov/articles/PMC7384660
https://doi.org/10.2147/OTT.S138039
https://pubmed.ncbi.nlm.nih.gov/28706446
https://pmc.ncbi.nlm.nih.gov/articles/PMC5495088

Albumin-to-Creatinine Ratio in Metastatic Gastric Cancer

. Almasaudi

Li Z, Li S, Ying X, et al. The clinical value and usage of
inflammatory and nutritional markers in survival prediction for
gastric cancer patients with neoadjuvant chemotherapy and D2
lymphadenectomy. Gastric Cancer. 2020;23(3):540-549. [Crossref
] [PubMed] [PMC]

. Guliyev M, Alan O, Safarov S, et al. Prognostic significance

of inflammatory and nutritional biomarkers in patients with
metastatic gastric cancer. J Oncol Sci. 2025;11(1):14-21. [Crossref]

. Christodoulidis G, Voutyras A, Fotakopoulos G, et al. CRP to

albumin ratio as a prognostic nutrition-based biomarker
for patients with gastric cancer: a narrative review. Cureus.
2024;16(10):e71516. [Crossref] [PubMed] [PMC]

AS, Dolan RD, Edwards CA, McMillan DC.
Hypoalbuminemia reflects nutritional risk, body composition
and systemic inflammation and is independently associated
with survival in patients with colorectal cancer. Cancers (Basel).
2020;12(7):1986. [Crossref] [PubMed] [PMC]

. Tanaka Y, Kanda M, Tanaka C, et al. Usefulness of preoperative

estimated glomerular filtration rate to predict complications
after curative gastrectomy in patients with clinical T2-4 gastric
cancer. Gastric Cancer. 2017;20(4):736-743. [Crossref] [PubMed]

. Lin YS, Chiu FC, Lin JW, Hwang JJ, Caffrey JL. Association of

albuminuria and cancer mortality. Cancer Epidemiol Biomarkers
Prev. 2010;19(11):2950-2957. [Crossref] [PubMed]

. Zhao H, Li X, Liu X, et al. Low albumin-to-creatinine ratios (ACR)

are associated with poor outcomes in cancer patients. BMC
Cancer. 2025;25(1):168. [Crossref] [PubMed] [PMC]

. Panotopoulos J, Posch F, Funovics PT, et al. Elevated serum

creatinine and low albumin are associated with poor outcomes
in patients with liposarcoma. J Orthop Res. 2016;34(3):533-538.
[Crossref] [PubMed]

. Bas O, Tokatli M, Guduk N, et al. Prognostic value of serum

albumin-creatinine ratio as a biomarker in patients treated with

20.

21.

22.

23.

24.

immune checkpoint inhibitors. Immunotherapy. 2025;17(8):567-
575. [Crossref] [PubMed] [PMC]

. Kellum JA, Lameire N; KDIGO AKI Guideline Work Group.

Diagnosis, evaluation, and management of acute kidney injury:
a KDIGO summary (Part 1). Crit Care. 2013;17(1):204. [Crossref]
[PubMed] [PMC]

. Levey AS, Stevens LA, Schmid CH, et al.; CKD-EPI (Chronic Kidney

Disease Epidemiology Collaboration). A new equation to estimate
glomerular filtration rate. Ann Intern Med. 2009;150(9):604-
612. Erratum in: Ann Intern Med. 2011;155(6):408. [Crossref]
[PubMed] [PMC(]

Toyokawa T, Muguruma K, Tamura T, et al. Comparison of
the prognostic impact and combination of preoperative
inflammation-based and/or nutritional markers in patients with
stage Il gastric cancer. Oncotarget. 2018;9(50):29351-29364.
[Crossref] [PubMed] [PMC]

Kim HW, Kim JH, Lim BJ, et al. Sex disparity in gastric cancer:
female sex is a poor prognostic factor for advanced gastric
cancer. Ann Surg Oncol. 2016;23(13):4344-4351. Erratum in: Ann
Surg Oncol. 2016;23(Suppl 5):1062. [Crossref] [PubMed]

Luan X, Niu P, Wang W, et al. Sex disparity in patients with
gastric cancer: a systematic review and meta-analysis. J Oncol.
2022;2022:1269435. [Crossref] [PubMed] [PMC]

Petrelli F, Ghidini M, Barni S, et al. Prognostic role of primary
tumor location in non-metastatic gastric cancer: a systematic
review and meta-analysis of 50 studies. Ann Surg Oncol.
2017;24(9):2655-2668. [Crossref] [PubMed]

Nakayama |, Takahari D, Wakatsuki T, et al. Single-institute
comparison of the efficacy of systemic chemotherapy for
oesophagogastric junction adenocarcinoma and stomach
adenocarscinoma in a metastatic setting. ESMO Open.
2020;5(2):e000595. [Crossref] [PubMed] [PMC]



https://doi.org/10.1007/s10120-019-01027-6
https://pubmed.ncbi.nlm.nih.gov/32072387
https://pmc.ncbi.nlm.nih.gov/articles/PMC7165147
https://doi.org/10.37047/jos.galenos.2025.2024.106668
https://doi.org/10.7759/cureus.71516
https://pubmed.ncbi.nlm.nih.gov/39553069
https://pmc.ncbi.nlm.nih.gov/articles/PMC11563776
https://doi.org/10.3390/cancers12071986
https://pubmed.ncbi.nlm.nih.gov/32708140
https://pmc.ncbi.nlm.nih.gov/articles/PMC7409314
https://doi.org/10.1007/s10120-016-0657-6
https://pubmed.ncbi.nlm.nih.gov/27734274
https://doi.org/10.1158/1055-9965.EPI-10-0617
https://pubmed.ncbi.nlm.nih.gov/20855537
https://doi.org/10.1186/s12885-025-13480-x
https://pubmed.ncbi.nlm.nih.gov/39875826
https://pmc.ncbi.nlm.nih.gov/articles/PMC11776132
https://doi.org/10.1002/jor.23002
https://pubmed.ncbi.nlm.nih.gov/26222652
https://doi.org/10.1080/1750743X.2025.2513850
https://pubmed.ncbi.nlm.nih.gov/40470574
https://pmc.ncbi.nlm.nih.gov/articles/PMC12218575
https://doi.org/10.1186/cc11454
https://pubmed.ncbi.nlm.nih.gov/23394211
https://pmc.ncbi.nlm.nih.gov/articles/PMC4057151
https://doi.org/10.7326/0003-4819-150-9-200905050-00006
https://pubmed.ncbi.nlm.nih.gov/19414839
https://pmc.ncbi.nlm.nih.gov/articles/PMC2763564
https://doi.org/10.18632/oncotarget.25486
https://pubmed.ncbi.nlm.nih.gov/30034622
https://pmc.ncbi.nlm.nih.gov/articles/PMC6047670
https://doi.org/10.1245/s10434-016-5448-0
https://pubmed.ncbi.nlm.nih.gov/27469120
https://doi.org/10.1155/2022/1269435
https://pubmed.ncbi.nlm.nih.gov/36385957
https://pmc.ncbi.nlm.nih.gov/articles/PMC9646304
https://doi.org/10.1245/s10434-017-5832-4
https://pubmed.ncbi.nlm.nih.gov/28299508
https://doi.org/10.1136/esmoopen-2019-000595
https://pubmed.ncbi.nlm.nih.gov/32273288
https://pmc.ncbi.nlm.nih.gov/articles/PMC7245385

