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Abstract

Objectives: Gastrointestinal stromal tumors (GISTs) are rare mesenchymal neoplasms with variable prognosis, particu-
larly in metastatic disease. The prognostic value of systemic nutritional and inflammatory indices, including the prog-
nostic nutritional index (PNI) and hemoglobin, albumin, lymphocyte, and platelet (HALP) score, remains unclear.
Methods: This multicenter retrospective cohort study included 93 patients with metastatic GIST diagnosed between 
2005 and 2023 across four oncology centers in Türkiye. Baseline PNI and HALP scores were calculated at metastatic di-
agnosis. Associations with progression-free survival (PFS) and overall survival (OS) were evaluated using Kaplan–Meier 
and Cox regression analyses.
Results: PNI and HALP were strongly correlated (p<0.001). An independent association of PNI or HALP with PFS or OS 
was not demonstrated in multivariable analyses. Regional lymph node involvement and liver metastasis were indepen-
dently associated with PFS, while regional lymph node involvement was independently associated with OS. PNI ≥40 
was associated with longer OS in Kaplan–Meier analysis (p=0.046), but not after adjustment.
Conclusion: An independent prognostic association of PNI or HALP with survival was not demonstrated in this cohort. 
Regional lymph node involvement was independently associated with PFS and OS, and liver metastasis with PFS.
Keywords: Gastrointestinal stromal tumor, HALP score, metastatic cancer, prognosis, prognostic nutritional index, sys-
temic inflammation
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Gastrointestinal stromal tumors (GISTs) are uncommon 
mesenchymal neoplasms found within the gastroin-

testinal (GI) tract, constituting about 1–2% of all primary 
malignancies in this system. Although their occurrence is 
relatively rare, GISTs are recognized as the most prevalent 
mesenchymal tumors, which are distinct from epithelial 
tumors, in the GI tract.[1–3] These tumors originate primarily 
from the interstitial cells of Cajal or their precursor cells and 
usually manifest as subepithelial masses that develop from 
the layers of the bowel wall.[1–5]

GISTs have the potential to arise anywhere along the GI 
tract, spanning from the esophagus down to the anus. The 
stomach is the predominant site of involvement, repre-
senting roughly 63% of diagnosed cases, followed by the 
small intestine—especially the jejunum and ileum—which 
accounts for nearly one-quarter of cases.[6,7] Other less fre-
quent primary locations include the duodenum (about 
5%), colorectum (also approximately 5%), esophagus (less 
than or equal to 1%), and anus (under 0.5%).[8] Occasionally, 
GISTs may develop in extragastrointestinal regions such as 
the omentum, mesentery, and peritoneum, although these 
occurrences are rare.[1–5] The disease mainly affects older 
adults, with a median diagnosis age of 65 to 69 years, and 
occurs equally in males and females.[9–11]

Approximately 20% of patients are diagnosed with meta-
static disease initially. The liver, omentum, and peritoneum 
are the primary metastatic sites, with clinical symptoms in-
cluding abdominal pain, gastrointestinal bleeding, or bow-
el obstruction. Prognosis in metastatic GIST depends on 
traditional clinicopathological factors such as tumor size, 
mitotic index, location, and rupture, as well as molecular 
features.[7,12–15]

Molecularly, GISTs frequently harbor activating mutations 
in KIT (proto-oncogene receptor tyrosine kinase) and PDG-
FRA (platelet-derived growth factor receptor alpha) genes. 
Less commonly, mutations in the SDH (succinate dehydro-
genase) gene family and other rare alterations occur.[16–18] 
Mutation status critically influences response to tyrosine 
kinase inhibitors and clinical outcomes in metastatic cases. 
KIT exon 11 mutations correlate with better responses and 
prognosis, whereas KIT exon 9 and PDGFRA exon 18 D842V 
mutations are associated with poorer therapeutic response 
and survival.[10,13–15]

Recently, host-related factors like systemic inflammation 
and nutritional status have gained attention as prognostic 
markers in cancer. Composite scores such as the hemoglo-
bin, albumin, lymphocyte, and platelet (HALP) score and 
the prognostic nutritional index (PNI) serve as accessible 
indicators of immune–nutritional status and have shown 
prognostic relevance in various solid tumors.[19–22] However, 

their prognostic value in metastatic GIST remains unclear. 
This study therefore aims to evaluate the independent 
prognostic significance of HALP and PNI in metastatic GIST 
patients.

Materials and Methods

Study Design and Setting
This retrospective cohort study was conducted at four on-
cology centers in Türkiye. It included patients diagnosed 
with metastatic GISTs from January 2005 through De-
cember 2023. The study was approved by the Gazi Yaşar-
gil Training and Research Hospital Clinical Research Ethics 
Committee, which served as the central ethics committee 
(no: 334, date: 03.03.2023). This study was conducted in ac-
cordance with the principles of the Declaration of Helsinki. 
Patient data were collected exclusively from the participat-
ing centers. For all participating centers, institutional study 
permission was obtained from the hospital administration 
(Chief Physician’s Office) prior to data collection. The re-
quirement for informed consent was waived by the central 
ethics committee in accordance with national regulations, 
specifically the Regulation on Clinical Trials of Drugs and Bi-
ological Products issued by the Turkish Ministry of Health, 
due to the retrospective nature of the study and the use of 
anonymized patient data.

Participants
Participants were adults aged 18 years or older with histo-
pathologically confirmed GIST and radiological evidence of 
metastatic disease either at diagnosis or during follow-up. 
Exclusion criteria were incomplete baseline laboratory 
data, presence of active infection or inflammatory condi-
tions, hematological disorders, concurrent malignancies, or 
immunosuppressive treatment at diagnosis.

Data Sources and Variables
Demographic, clinical, and pathological information was 
systematically collected from the electronic medical re-
cords of the participating centers. The dataset encom-
passed variables such as patients’ age, sex, primary tumor 
location, Eastern Cooperative Oncology Group (ECOG) per-
formance status, sites of metastasis, systemic treatment 
regimens administered, and survival outcomes.

In addition, baseline laboratory parameters were recorded 
at the time of metastatic diagnosis, prior to the commence-
ment of systemic therapy. These laboratory values included 
hemoglobin concentration, serum albumin levels, lympho-
cyte count, neutrophil count, and platelet count, providing 
essential biochemical and hematological profiles relevant 
to patient status and prognosis.
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Assessment of PNI and HALP Scores
PNI was computed using the formula: PNI = (10 × serum 
albumin [g/L]) + (0.005 × total lymphocyte count [/mm³]) 
The HALP score was derived as follows: HALP = (hemoglo-
bin [g/L] × albumin [g/L] × lymphocyte count [/L]) ÷ plate-
let count [/L] Optimal cut-off points for both PNI and HALP 
scores were identified through receiver operating charac-
teristic (ROC) curve analysis. However, no statistically sig-
nificant cut-off values could be identified. Therefore, the 
cut-off values previously reported in the literature were ad-
opted for the present analysis. The HALP score cut-off was 
defined according to the study by Acar et al.[23], while the 
PNI cut-off was determined based on the study by Ishiyama 
et al.[24]

Outcomes
Primary outcome was overall survival (OS), from metastatic 
diagnosis to death from any cause or last follow-up. Second-
ary outcome was progression-free survival (PFS), from first-
line systemic therapy to radiological progression or death.

Statistical Analysis
Statistical analyses were performed using SPSS (v27.0). 
Categorical variables are presented as n (%), continuous 
variables as mean ± SD or median (range). Group compar-
isons used independent t-test or Mann–Whitney U test. 
Categorical associations were assessed with chi-square 
test. Survival curves were estimated by Kaplan–Meier (KM) 
and compared with log-rank test. Univariate Cox regression 
identified variables with p<0.10 for inclusion in multivari-
able Cox regression analyses. In addition, PNI and HALP 
were included a priori in the multivariable models as the 
primary biomarkers of interest, irrespective of their statisti-
cal significance in univariate analyses. Results are shown as 
hazard ratios (HR) with 95% confidence intervals (CI). Sig-
nificance was set at two-sided p<0.05.

AI-assisted technologies: ChatGPT (OpenAI) was used 
solely for language editing and proofreading to improve 
the clarity and readability of the manuscript. The authors 
independently verified and approved all content and take 
full responsibility for the accuracy and integrity of the final 
manuscript. No AI-assisted technology was used for data 
collection, statistical analysis, interpretation of results, or 
generation of scientific content.

Results

Patient Characteristics
A total of 93 patients with metastatic GIST were included 
in the study. The median age was 57 years (range: 32–82 
years), and 66.7% of the patients were male. The median 

follow-up time for the study cohort was 73.3 months (95% 
CI: 57.5–89.1 months), as estimated using the reverse KM 
method. The most common primary tumor location was 
the small intestine, followed by the stomach. The baseline 
clinicopathological characteristics of the study population 
are summarized in Table 1.

Association Between PNI and HALP
According to the chi-square test, a statistically significant 
association was observed between HALP levels and PNI 
groups (p<0.001). The proportion of patients with a HALP 
score ≥29 was markedly higher in the PNI ≥40 group 
(70.2%) compared with the PNI <40 group, in which no pa-
tients had a HALP score ≥29 (Table 2).

No statistically significant associations were identified be-
tween PNI groups and sex, age at diagnosis, presence of co-
morbidities, or specific comorbid conditions. ECOG perfor-
mance status, smoking status, tumor location, tumor size, 
mitotic index, lymph node involvement, metastatic sites 
(liver, peritoneum, non-regional lymph nodes, lung, pan-
creas, and spleen), first-line treatment dose, progression on 
first-line therapy, total number of treatment lines received, 
or death status (all p>0.05; Table 2).

A statistically significant association was identified be-
tween PNI levels and HALP groups (p<0.001). The pro-
portion of patients with a PNI score ≥40 was substantially 
higher in the HALP ≥29 group (100.0%) compared with the 
HALP <29 group (73.5%) (Table 3).

No statistically significant associations were observed be-
tween HALP groups and sex, age at diagnosis, presence 
of comorbidities, or specific comorbid conditions. ECOG 
performance status, smoking status, tumor location, tumor 
size, mitotic index, lymph node involvement, metastatic 
sites (liver, peritoneum, non-regional lymph nodes, lung, 
pancreas, and spleen), first-line treatment dose, progres-
sion on first-line therapy, total number of treatment lines 
received, or death status (all p>0.05; Table 3).

Progression-Free Survival
When PFS durations were compared according to HALP 
levels, no statistically significant difference was observed 
(p=0.183). The mean PFS was 60.4 months in patients with 
HALP <29 and 98.9 months in those with HALP ≥29. Al-
though the mean PFS was numerically longer in the HALP 
≥29 group, the KM survival curves and log-rank test results 
indicated that this difference was not statistically signif-
icant. These findings suggest that HALP alone does not 
have a decisive impact on PFS and that the two groups ex-
hibit a similar PFS profile (Fig. 1).

No statistically significant difference was observed when 
PFS durations were compared according to PNI levels 
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(p=0.899). The mean PFS was 34.5 months in patients with 
PNI <40 and 90.1 months in those with PNI ≥40. Although 
the mean PFS was numerically longer in the PNI ≥40 group, 
the KM survival curves and log-rank test results indicated 
that this difference was not statistically significant. These 
findings suggest that PNI alone does not have a decisive 
impact on PFS and that the two groups exhibit a similar PFS 
profile (Fig. 2).

In univariate Cox proportional hazards regression analysis, 
ECOG performance status of 2, presence of regional lymph 
node involvement, liver metastasis, non-regional lymph 
node metastasis, and the total number of treatment lines 
were significantly associated with PFS (Table 4). These fac-
tors were associated with an increased risk of disease pro-
gression.

In multivariate Cox regression analysis, regional lymph node 
involvement (HR=3.412, 95% CI: 1.567–7.427; p=0.002) and 

Table 1. Baseline clinicopathological characteristics of the entire 
study population

Variable
Toplam (n=93)

n %

Sex Male 62 66.7

Female 31 33.3

Age, years, median (range)                                        57 (32-82)

Age at Diagnosis <65 70 75.3

 ≥65 23 24.7

Comorbidity Absent 41 44.1

Present 52 55.9

Comorbidities Diabetes Mellitus 14 15.1

Hypertension 37 39.8

Coronary artery 
disease 6 6.5

COPD 3 3.2

ECOG Performance Status 0 58 62.4

1 28 30.1

2 7 7.5

Smoking No 57 61.3

Yes 36 38.7

Tumor location Stomach 37 39.8

Small intestine 38 40.9

Colon 12 12.9

Rectum 3 3.2

Liver 1 1.1

Vagina 1 1.1

Appendix 1 1.1

Tumor size >2 ile ≤5 cm 17 18.3

>5 ile ≤10 cm 40 43.0

> 10 cm 36 38.7

Mitotic Index ≤5 mitoses/50HPFs 32 34.4

>5 mitoses/50 
HPFs 58 62.4

Not available 3 3.2

Lymph Node Status Absent 71 76.3

Regional LN 22 23.7

Sites of Metastasis Liver 45 48.4

Peritoneum 12 12.9

Non-regional LN 7 7.5

Lung 5 5.4

Pancreas 1 1.1

Spleen 1 1.1

Table 1. Continued

Variable
Toplam (n=93)

n %

First-line Treatment Imatinib 400 82 88.2

Imatinib 800 11 11.8

Progression on First-line 
Treatment

Absent 50 53.8

Present 43 46.2

PNI <40 9 9.7

≥40 84 90.3

HALP <29 34 36.6

≥29 59 63.4

ECOG: Eastern Cooperative Oncology Group performance status; PNI: Prognostic 
Nutritional Index; HALP: Hemoglobin, albumin, lymphocyte, and platelet score.

Figure 1. Progression-free survival according to HALP score.
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Table 2. Demographic and clinical characteristics according to prognostic nutritional ındex (PNI)

Variable

PNI

p<40 (n=9) ≥40 (n=84)

n % n %

Sex Male 6 66.7 56 66.7
1.000

Female 3 33.3 28 33.3

Age at Diagnosis <65 5 55.6 65 77.4
0.218

 ≥65 4 44.4 19 22.6

Comorbidity Absent 3 33.3 38 45.2
0.726

Present 6 66.7 46 54.8

Comorbidities Diabetes Mellitus 1 11.1 13 15.5

1.000
Hypertension 5 55.6 32 38.1

Coronary artery disease 0 0.0 6 7.1

COPD 0 0.0 3 3.6

ECOG Performance Status 0 7 77.8 51 60.7

0.4751 2 22.2 26 31.0

2 0 0.0 7 8.3

Smoking No 5 55.6 52 61.9
1.000

Yes 4 44.4 32 38.1

Tumor location Stomach 3 33.3 34 40.5

0.631

Small intestine 4 44.4 34 40.5

Colon 1 11.1 11 13.1

Rectum 1 11.1 2 2.4

Liver 0 0.0 1 1.2

Vagina 0 0.0 1 1.2

Appendix 0 0.0 1 1.2

Tumor size >2 ile ≤5 cm 3 33.3 14 16.7

0.389>5 ile ≤10 cm 4 44.4 36 42.9

> 10 cm 2 22.2 34 40.5

Mitotic Index ≤5 mitoses/50HPFs 2 22.2 30 35.7

0.241>5 mitoses/50 HPFs 6 66.7 52 61.9

Not available 1 11.1 2 2.4

Lymph Node Status Absent 6 66.7 65 77.4
0.437

Regional LN 3 33.3 19 22.6

Sites of Metastasis Liver 3 33.3 42 50.0 0.488

Peritoneum 1 11.1 11 13.1 1.000

Non-regional LN 0 0.0 7 8.3 1.000

Lung 1 11.1 4 4.8 0.406

Pancreas 0 0.0 1 1.2 1.000

Spleen 0 0.0 1 1.2 1.000

First-line Treatment Imatinib 400 7 77.8 75 89.3
0.288

Imatinib 800 2 22.2 9 10.7
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Table 2. Continued

Variable

PNI

p<40 (n=9) ≥40 (n=84)

n % n %

Progression on First-line Treatment Absent 6 66.7 44 52.4
0.498

Present 3 33.3 40 47.6

Total Number of Treatments Received

HALP Score <29 9 100.0 25 29.8
<0.001*

≥29 0 0.0 59 70.2

Death No 6 66.7 58 69.0
1.000

Yes 3 33.3 26 31.0

ECOG: Eastern Cooperative Oncology Group performance status; PNI: Prognostic Nutritional Index; HALP: Hemoglobin, albumin, lymphocyte, and platelet score. * p<0.05 
indicates a statistically significant association (Chi-square test).

Table 3. Demographic and clinical characteristics according to HALP score

Variable

HALP

p<29 (n=34) ≥29 (n=59)

n % n %

Sex Male 24 70.6 38 64.4
0.703

Female 10 29.4 21 35.6

Age at Diagnosis <65 25 73.5 45 76.3
0.964

 ≥65 9 26.5 14 23.7

Comorbidity Yok 13 38.2 28 47.5
0.518

Var 21 61.8 31 52.5

Comorbidities Diabetes Mellitus 4 11.8 10 16.9 0.710

Hypertension 17 50.0 20 33.9 0.191

Coronary artery disease 1 2.9 5 8.5 0.410

COPD 0 0.0 3 5.1 0.297

ECOG Performance Status 0 24 70.6 34 57.6

0.5241 8 23.5 20 33.9

2 2 5.9 5 8.5

Smoking No 19 55.9 38 64.4
0.554

Yes 15 44.1 21 35.6

Tumor location Stomach 16 47.1 21 35.6

0.940

Small intestine 12 35.3 26 44.1

Colon 5 14.7 7 11.9

Rectum 1 2.9 2 3.4

Liver 0 0.0 1 1.7

Vagina 0 0.0 1 1.7

Appendix 0 0.0 1 1.7

Tumor size >2 ile ≤5 cm 4 11.8 13 22.0

0.324>5 ile ≤10 cm 14 41.2 26 44.1

> 10 cm 16 47.1 20 33.9
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liver metastasis (HR=2.298, 95% CI: 1.066–4.951; p=0.034) 
remained independently associated with an increased risk 
of disease progression. Non-regional lymph node metasta-
sis, ECOG performance status, PNI, and HALP did not retain 
statistical significance in the multivariate analysis (Table 4).

Overall Survival
No statistically significant difference was observed in the 
OS according to HALP levels (p=0.567). The mean OS was 
90.3 months in patients with HALP <29 and 119.5 months 
in those with HALP ≥29. Although patients with a lower 
HALP score (<29) exhibited a shorter OS, this difference did 
not reach statistical significance. While the decline of the 
survival curve was slower and the mean OS was higher in 
the HALP ≥29 group, this difference should be interpreted 
with caution, as it may be attributable to chance. These 
findings suggest that, although the HALP score may have 
potential prognostic value, it does not demonstrate a sta-
tistically robust association with OS in this cohort (Fig. 3).

A statistically significant difference was compared accord-
ing to PNI levels (p=0.046). The mean OS was 44.6 months 

Table 3. Continued

Variable

HALP

p<29 (n=34) ≥29 (n=59)

n % n %

Mitotic Index ≤5 mitosis/50HPFs 13 38.2 19 32.2

0.374>5 mitosis/50 HPFs 19 55.9 39 66.1

Not available 2 5.9 1 1.7

Lymph Node Status Absent 24 70.6 47 79.7
0.460

Regional LN 10 29.4 12 20.3

Sites of Metastasis Liver 15 44.1 30 50.8 0.682

Peritoneum 3 8.8 9 15.3 0.525

Non-regional LN 2 5.9 5 8.5 1.000

Lung 1 2.9 4 6.8 0.649

Pancreas 1 2.9 0 0.0 0.366

Spleen 1 2.9 0 0.0 0.366

First-line Treatment Imatinib 400 29 85.3 53 89.8
0.523

Imatinib 800 5 14.7 6 10.2

Progression on First-line Treatment Absent 15 44.1 35 59.3
0.230

Present 19 55.9 24 40.7

Total Number of Treatments Received

PNI <40 9 26.5 0 0.0
<0.001*

≥40 25 73.5 59 100.0

Death No 22 64.7 42 71.2
0.676

Yes 12 35.3 17 28.8

ECOG: Eastern Cooperative Oncology Group performance status; PNI: Prognostic Nutritional Index; HALP: Hemoglobin, albumin, lymphocyte, and platelet score.
* p<0.05 indicates a statistically significant association (Chi-square test).

Figure 2. Progression-free survival according to PNI.
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in patients with PNI <40 and 124.3 months in those with 
PNI ≥40. Patients with a low PNI score (<40) had a signifi-
cantly shorter OS. In the PNI ≥40 group, both the mean 
survival duration was longer and the decline in the survival 
curve was more gradual. These findings suggest that pa-
tients with better nutritional status and greater immuno-
logical reserve have a more favorable course during treat-
ment (Fig. 4).

In univariate Cox proportional hazards regression analy-
sis, regional lymph node involvement and liver metastasis 
were significantly associated with OS (Table 5). Both vari-
ables were associated with an increased risk of mortality.

In multivariate Cox regression analysis, regional lymph node 
involvement remained independently associated with an 
increased risk of mortality (HR=3.081, 95% CI: 1.324–7.167; 
p=0.009). Liver metastasis did not retain statistical signif-

icance after adjustment (HR=1.616, 95% CI: 0.679–3.848; 
p=0.278). Neither PNI (HR=0.347, 95% CI: 0.102–1.181; 
p=0.090) nor HALP (HR=1.336, 95% CI: 0.478–3.737; p=0.581) 
was independently associated with OS (Table 5).

Discussion
In this multicenter retrospective study, we evaluated the 
prognostic value of PNI and HALP in patients with meta-
static GISTs. While a significant correlation was identified 
between PNI and HALP scores, highlighting their common 
biological foundation related to systemic inflammation 
and nutritional status, an independent association of PNI 
or HALP with PFS or OS was not demonstrated in multivari-
able analyses. Instead, regional lymph node involvement 
and liver metastasis were independently associated with 
PFS, while regional lymph node involvement was the only 
independent prognostic factor for OS.

Inflammation- and nutrition-based indices such as PNI and 
HALP have been widely explored as prognostic biomark-
ers across a variety of solid tumors. Early studies, including 
that by Sagawa et al.[25], highlighted the clinical relevance 
of Onodera’s PNI in GI cancers, while Ishiyama et al.[24] fur-
ther demonstrated its independent prognostic value in ad-
vanced GI malignancies. Similarly, accumulating evidence 
supports the prognostic role of HALP. A recent systematic 
review and meta-analysis by Cai et al.[19] showed that low 
HALP scores were consistently associated with unfavorable 
survival outcomes across multiple cancer types. In addi-
tion, studies by Demir et al.[26] in advanced pancreatic can-
cer and Sargin and Düşünceli[27] in gastric adenocarcinoma 
reported that low HALP scores were significantly associat-
ed with poorer survival, reinforcing the relevance of HALP 
as an integrated marker of hematologic and nutritional sta-
tus in GI malignancies.

In contrast to these findings, our study did not identify an 
independent association between baseline PNI or HALP 
scores and survival outcomes in metastatic GIST after ad-
justment for clinically relevant covariates. This discrepancy 
may be explained by tumor-specific biological characteris-
tics and the distinct therapeutic landscape of GIST. Unlike 
many epithelial malignancies, GIST is a molecularly driven 
tumor, and outcomes in the metastatic setting are largely 
influenced by targeted therapies and treatment sequenc-
ing rather than baseline inflammatory or nutritional status 
alone.

Importantly, regional lymph node involvement emerged 
as an independent prognostic factor for both PFS and OS 
in our cohort, while liver metastasis was independently as-
sociated with PFS but not OS. These findings suggest that 
the extent and distribution of metastatic disease may have 

Figure 3. Overall survival according to HALP score.

Figure 4. Overall survival according to PNI.
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greater prognostic relevance than baseline inflammatory 
and nutritional indices in patients with metastatic GIST. 
Although PNI and HALP reflect nutritional and inflamma-
tory status at baseline, their prognostic contribution may 
be less evident after adjustment for disease-related clinical 
factors. Therefore, these indices should be interpreted in 
conjunction with other clinical and disease-related charac-
teristics rather than as standalone prognostic markers.

Several limitations of this study should be acknowledged 
when interpreting the findings. First, the retrospective de-
sign inherently relied on information that had already been 
recorded in routine clinical practice. Consequently, the 
study may be subject to selection bias, while the availabil-
ity and completeness of clinical information may have lim-
ited the extent to which all relevant confounding factors 
could be accounted for in the analyses. Second, although 

the study incorporated patients from multiple centers, dif-
ferences among institutions in treatment approaches, clin-
ical decision-making, and follow-up strategies may have 
introduced a degree of heterogeneity into the collected 
data. Such variations could have influenced the observed 
outcomes and may affect the extent to which our findings 
can be generalized to other clinical settings. Third, molec-
ular characterization was not uniformly available for all pa-
tients. In particular, information regarding KIT, PDGFRA, and 
SDH mutation status was incomplete in a subset of the co-
hort. The absence of these molecular data prevented their 
systematic incorporation into the prognostic analyses and 
may have reduced the precision of risk assessment. Final-
ly, PNI and HALP were derived exclusively from laboratory 
measurements obtained at the time of metastatic diagno-
sis. Since these parameters were not repeatedly evaluated 

Table 5. Univariate and multivariate Cox proportional hazards analysis for overall survival

Variables
Univariate Analysis Multivariate Analysis

B sh p HR 95% CI HR B sh p HR 95% CI HR

Sex(Male) 0.502 0.435 0.249 1.652 0.704-3.879 x x x x x

Age at Diagnosis(≥65) 0.635 0.425 0.135 1.887 0.82-4.342 x x x x x

Comorbidity 0.347 0.392 0.376 1.415 0.656-3.052 x x x x x

Diabetes Mellitus -0.753 0.734 0.305 0.471 0.112-1.985 x x x x x

Hypertension 0.393 0.373 0.292 1.482 0.713-3.078 x x x x x

Coronary artery disease 0.323 0.611 0.596 1.382 0.418-4.572 x x x x x

COPD 0.287 0.735 0.696 1.332 0.316-5.624 x x x x x

ECOG Performance Status     0.296   - x x x x x

1 0.407 0.404 0.315 1.502 0.68-3.317 x x x x x

2 0.825 0.571 0.148 2.281 0.745-6.981 x x x x x

Smoking 0.183 0.377 0.628 1.201 0.573-2.517 x x x x x

Tumor size     0.565   - x x x x x

>5 ile ≤10 cm -0.502 0.511 0.326 0.605 0.222-1.648 x x x x x

> 10 cm -0.166 0.502 0.740 0.847 0.316-2.265 x x x x x

Mitotic Index(>5 mitosis/50 HPFs) 0.332 0.405 0.412 1.394 0.63-3.084 x x x x x

Regional Lymph Node 1.136 0.377 0.003* 3.114 1.488-6.517 1.125 0.431 0.009* 3.081 1.324–7.167

Site of Metastasis – Liver 1.117 0.434 0.010* 3.055 1.304-7.155 0.480 0.443 0.278 1.616 0.679–3.848

Site of Metastasis - Peritoneum 0.584 0.547 0.286 1.793 0.614-5.24 x x x x x

Site of Metastasis - Non Regional 
LN 1.189 0.796 0.135 3.284 0.69-15.629 x x x x x

First-line Treatment (Imatinib 400 
mg) 0.276 0.545 0.613 1.317 0.452-3.835 x x x x x

PNI(≥40) 1.204 0.638 0.059 3.332 0.954-11.643 -1.059 0.625 0.090 0.347 0.102–1.181

HALP(≥29) 0.216 0.377 0.568 1.241 0.592-2.6 0.290 0.525 0.581 1.336 0.478–3.737

ECOG: Eastern Cooperative Oncology Group performance status; PNI: Prognostic Nutritional Index; HALP: Hemoglobin, albumin, lymphocyte, and platelet score. * In Cox 
proportional hazards regression analysis, a statistically significant association was observed (p<0.05)
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throughout the treatment course, potential changes in nu-
tritional and inflammatory status over time could not be 
captured. Longitudinal assessment of these biomarkers 
might therefore provide additional information regarding 
their prognostic relevance during disease progression and 
treatment.

Conclusion
Although HALP and PNI are closely interconnected and 
both reflect systemic nutritional and inflammatory status 
in patients with metastatic GISTs, an independent prognos-
tic association of these biomarkers with PFS or OS was not 
demonstrated in this cohort. Regional lymph node involve-
ment was independently associated with both PFS and 
OS, while liver metastasis was independently associated 
with PFS. These findings suggest that disease-related clin-
ical characteristics may have greater prognostic relevance 
than baseline nutritional and inflammatory indices in the 
metastatic setting. Although HALP and PNI are accessible 
and cost-effective markers of baseline nutritional and in-
flammatory status, their potential role as standalone prog-
nostic markers requires further validation. Future prospec-
tive investigations should focus on longitudinal changes 
in nutritional and inflammatory markers combined with 
comprehensive molecular profiling to better define their 
prognostic role in patients with metastatic GISTs.
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