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Abstract 

Objective: The main purpose of our study is to analyze 
the predictive and prognostic value of inflammatory 
prognostic index (IPI (using albumin, CRP, neutrophils and 
lymphocytes) and albumin / bilirubin ratio in metastatic 
pancreatic cancer patients in addition to other markers 
currently used. 

Materials and Methods: Medical records of patients 
with pancreatic cancer treated in Celal Bayar University 
Medical Faculty Hospital Medical Oncology Clinic between 
February 2012 and April 2020 were retrospectively 
reviewed. Clinicopathologic variables such as age, gender, 
performance status (PS), treatments, histopathology 
type, localization of metastasis, comorbidity were 
recorded by an electronic medical record system. 
Patients performance status were recorded according 
to the Eastern Cooperative Oncology Group (ECOG). A 
total of 110 pancreatic cancer patients were reviewed. 
The IPI was calculated as C-reactive protein × NLR 
(neutrophil/lymphocyte ratio)/serum albumin. Univariate 
and multivariate analyses were performed to assess the 
prognostic value of relevant factors.

Results: Median OS of all patients was 6 months. The 
NLR cut off value we calculated was 3,47. The median OS 
of 47 (49,4%) patients was 8 months (95 % cl. 8,673-
15,383) with NLR < 3,47 and median OS of 48 (50,6%) 
patients was 4 months (95 % cl. 4,221-7,523) with NLR 
≥ 3,47 (P: 0,001). The cut off value calculated for the IPI 
was 0,79. The median OS of 24 (25,8 %) patients was 
8 months (95 % cl. 7,475-18,814) with IPI < 0,79 and 
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median OS of 69 (74,2 %) patients was 5 months (95 
% cl. 5,774-9,580) with IPI ≥ 0,79 (P: 0,047). The ABR 
cut off value we calculated was 5,23. The median OS 
of 45 (47,3 %) patients was 4 months (95 % cl. 8,879-
15,174) with ABR ≥ 5,23 and median OS of 50 (42,7 %) 
patients was 9 months (95 % cl. 4,015-7,585) with ABR 
< 5,23 (p<0.001) (Figure 1). According to this analyses, 
presenting with jaundice, peritoneum metastasis, CA-
19.9 and LDH values higher than cut off, high NLR, high 
IPI and high ABR were also significantly associated with 
OS. In multivariate analyses, ABR was an independent 
prognostic factor in PC. Patients with high ABR (> 5,23) 
had increases in the risk of death compared with those 
with low ABR (< 5,23) (HR, 0,305; 95 % CI, 0,176-0,531; 
p: 0.000). Alongside ABR, CA-19.9 (HR, 2,300; 95 % CI, 
1,111-4,764; p: 0,025) and LDH (HR, 3,348; 95 % CI, 
1,792-6,253; p: 0.000) were an independent prognostic 
factor in PC. 

Conclusion: In this study, we demonstrated that both 
IPI and ABR, which were not evaluated in PC before, are 
non-invasive, cheap, accessible, and easily formulated 
parameters in determining the prognosis. Especially the 
fact that ABR is an independent prognostic indicator in 
multivariate analysis makes it stronger. Although we are 
aware that our study is retrospective, we hope that the 
reliability of these scores will increase if it is done with 
more patient series and if it is done multicenter.

Keywords: Pancreatic cancer, IPI scoring, Overall survival, 
Neutrophil/lymphocyte ratio, Inflammation mediators, 
C-reactive protein, Albumin, Bilirubin.

Introduction:
Pancreatic cancer has one of the highest mortality 

rate in solid cancers(1,2). If the diagnosis is made at an 
early stage, the only curative option is surgery. Despite 
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surgery, early recurrences are often inevitable and the 
5-year survival rate remains around 20% even in those 
who have been operated. The majority of the patients 
(80%) are diagnosed at an inoperable or metastatic 
stage and the 5-year survival rate in these patients is 
around 5-8%(1,3,4). However, both uncertainty in terms of 
prognostic marker and the increased interest between 
inflammation and cancer cause research to concentrate 
in this direction. 

The disease recurrence or metastasis in cancer 
depends on the complex relationship between the 
tumor and the inflammatory response established with 
the host(5). In fact, the existence of this relationship was 
shown by Virchow for the first time in the 19th century, 
with observation in chronic inflammation sites cancer 
seen more frequently and the presence of leukocytes 
observed in tumor tissue(6). However, the determination 
that inflammation plays a central role in tumor formation 
has been revealed more prominently with the researches 
conducted in the last 15 years(7,8). Inflammation 
mediators are important components of the tumor 
microenvironment, especially in some cancers occur 
before a change in the cell or tissue occurs that oncogenic 
changes can induce an inflammatory microenvironment 
promoted the development of tumors(8). So the emergence 
of inflammatory microenvironment tumoral formation 
is involved in angiogenesis or metastasis(8). Some 
oncogenes are also mediated and the tumor environment 
is rearranged(9,10). In hypoxic tissue and lacking nutrient 
leads to necrotic cell death in the tumor nucleus. This 
leads to the release of proinflammatory cytokines from 
the tissue(10,11). DNA damage and genomic instability can 
be induced indirectly as a result of the effect of mediators 
produced in case of inflammatory condition(6,12,13). Also, 
DNA mismatch can cause inactivation and suppression of 
repair genes, causing mutagenic effects. That and similar 
other mechanisms explain relation with inflammation and 
oncogenic mutations(6,14). 

T and NK cells activated as a result of tumorigenicity, 
on the other side, perform anti tumoral behavior with 
cytotoxic effect. In the tumor tissue developed on the 
background of inflammation, the pro-tumorigen structure 
is induced by the triggering of the inflammatory cells, 
while the anti-tumorigenic effect continues with the 
cellular immune elements. Despite this dual mechanism, 
the net effect is often tumor growth and progression(15). 

The most common indicators of inflammatory 
response in cancer patients are a number of biochemical 
or hematological markers(16). The most commonly 
used are C-reactive protein concentration, white cell, 
neutrophil and platelet count, and low albumin(17,18). 

These values have been used for many reasons such as 
neutrophil / lymphocyte ratio (NLR), platelet / lymphocyte 
ratio (TLR), Glasgow Prognostic Score (using C-reactive 
protein and albumin) for many reasons such as disease 
recurrence, prognosis, and response to treatment(19). 
In a study published by Dirican et al for the first time, 
it was found that in non-small cell lung cancer (NSCLC) 
patients survival predicted by inflammatory prognostic 
index (IPI) using the level of C-reactive Protein, NLR 
and Serum Albumin(20). However, albumin / bilirubin ratio 
(ABR) has not been studied in any study yet. In the light of 
these data, we think that there is a need for simple and 
accessible markers that can both predict postoperative 
recurrence in pancreatic cancer and consequently 
establish a relationship with survival. For this reason, the 
main purpose of our study is to analyze the predictive 
and prognostic value of IPI and albumin / bilirubin ratio 
in metastatic pancreatic patients in addition to other 
markers currently used.

Materials and Methods:
Medical records of patients with pancreatic cancer 

treated in Celal Bayar University Medical Faculty Hospital 
Medical Oncology Clinic between February 2012 and April 
2020 were retrospectively reviewed. Clinicopathologic 
variables such as age, gender, performance status 
(PS), treatments, histopathology type, localization of 
metastasis, comorbidity were recorded by an electronic 
medical record system. Patients performance status 
were recorded according to the Eastern Cooperative 
Oncology Group (ECOG). A total of 110 pancreatic cancer 
patients were reviewed. Patients histologically diagnosed 
as pancreatic cancer and staged according to the TNM 
criteria were included. Only metastatic patients were 
analyzed. The initial treatment modalities included 
operation, chemotherapy and best supportive care. This 
study was approved by the ethics committee of the 
University of Celal Bayar. 

Laboratory Data Collection:
Neutrophil, lymphocyte level and biochemical 

parameters such as serum albümin (alb), bilirubin (bil), 
calcium level and CRP were recorded. The IPI was 
calculated by the following formula: CRP × NLR / serum 
albumin. The Alb/bil ratio was defined by dividing the 
Albumin level by the Bilirubin level.

Statistical Analysis:
A Kaplan-Meier analysis with log-rank test was 

performed to determine cumulative survival curves. 
Univariate and multivariate analyses for survival difference 
were performed using the Cox proportional hazards model 
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and were expressed as hazard ratios (HRs) and 95 % CIs. 
Overall survival (OS) was calculated from the metastasis 
diagnosis of the patient to either the date of death from 
any cause or the date of the last follow-up. Progression 
free survival (PFS) was calculated as the interval between 
the beginning of time diagnosis and the progression 
of the disease, recurrence, or death from any cause. 
Categorical variables were presented as the number of 
patients and percentages and were compared using Chi-
square or Fisher’s exact test with odds ratio (OR) and 
corresponding 95 % confidence interval (CI). Receiver 
Operating Characteristc (ROC) curve analysis was used 
to determine the cut-off value for NLR and IPI .Tumor 
response was assessed according to response evaluation 
criteria in solid tumors (RECIST). Statistical analyses were 
performed using SPSS 18.0 software (SPSS Inc. Chicago, 
IL). All statistical assessments were two-sided and a 
p-value of 0.05 was considered statistically significant.

Results:

Patient characteristics 
A total of 110 PC patients were evaluated 

retrospectively. 38% (42) of the patients were male, and 
62 % (68) were female. Median age was 63 (range 38-
88). The most common complaints of the patients were 
abdominal pain (% 96,4), anorexia (% 96,4), weight loss 
(%61,8), jaundice (%20,9) and acid (% 0,9) respectively. 
Only 23 (% 20,9) patients underwent surgical resection 
and 82 (%74,5) patients were diagnosed as inoperable 
or metastatic. The most common sites of metastasis are 
lymph node 87 (%79,1), liver 80 (%72,7), peritoneum 41 
(%37,3), lung 34 (%30,9), bone 22 (%20) and brain 3 
(%2,7), respectively. When the first line therapies received 
by the patients were analyzed, it was seen that 52 (%47,2) 
patients received gemcitabine-based chemotherapy, 9 
(%8,1) patients received folfirinox and 8 (%7,2) patients 
received other regimens. Other clinical and pathological 
feataures are shown in the table 1.

Survival analysis 
Median OS of all patients was 6 months. The NLR cut 

off value we calculated was 3,47. The median OS of 47 
(49,4%) patients was 8 months (95 % cl. 8,673-15,383) 
with NLR < 3,47 and median OS of 48 (50,6%) patients 
was 4 months (95 % cl. 4,221-7,523) with NLR ≥ 3,47 
(P: 0,001). 

The cut off value calculated for the IPI was 0,79. The 
median OS of 24 (25,8 %) patients was 8 months (95 % 
cl. 7,475-18,814) with IPI < 0,79 and median OS of 69 
(74,2 %) patients was 5 months (95 % cl. 5,774-9,580) 
with IPI ≥ 0,79 (P: 0,047).

No. of patients 110

Median age (range) 63 (38-88)

Male [No. (%)] 42 (38)

Female [No. (%)] 68 (62)

ECOG PS [No. (%)]

 0 24 (21,8)

 1 54 (49,1)

 2 24 (21,8)

 3 7 (6,4)

 4 1 (9)

Localization of metastasis [No. (%)]

 Lung 34 (30,9)

 Liver 80 (72,7)

 Brain 3 (2,7)

 Bone 22 (20)

 Lymph nodes 87 (79,1)

 Peritoneum 41 (37,3)

 Other 38 (34,5)

Smoking [No. (%)]

 Yes 46 (41,8)

 No 56 (50,9)

 Ex smoker 8 (7,3)

Symptoms and signs. [No. (%)]

 Jaundice 23 (20,9)

 Abdominal pain 106 (96,4)

 Weight loss 68 (61,8)

 Anorexia. 106 (96,4)

 Acid 1 (0,9)

Surgical resection. [No. (%)]

 Yes 23 (20,9)

 No 82 (74,5)

 Data is insufficient.  5 (4,6)

Comorbidity [No. (%)]

 DM 37 (33,6)

 CİHD 11 (10)

 CLD 2 (1,8)

First line therapy. [No. (%)]

 Gemcitabine-based 52 (47,2)

 Folfirinox 9 (8,1)

 Other 8 (7,2)

Table 1. Patient Characteristics

ECOG PS: Eastern Cooperative Oncology Group Performance Status 
CİHD : Chronic ischemic heart disease, DM: Diabetes mellitus CLD: 
Chronic lung disease.
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The ABR cut off value we calculated was 5,23. The 
median OS of 45 (47,3 %) patients was 4 months months 
(95 % cl. 8,879-15,174) with ABR ≥ 5,23 and median OS 
of 50 (42,7 %) patients was 9 months (95 % cl. 4,015-
7,585) with ABR < 5,23 (p<0.001) (Figure 1).

According to this analyses, presenting with jaundice, 
peritoneum metastasis, CA-19.9 and LDH values higher 
than cut off, high NLR, high IPI and high ABR were also 
significantly associated with OS. 

However, no significant difference in OS was noted 
regarding age (p:0,797), BMI (p: 0,671), smoking (p: 
0,575), drinking alcohol, presentations other than 
jaundice, comorbidity, Primary tumor location (head, body 
and tail), metastasis locations outside the peritoneum 
and number of metastatic sites. In multivariate analysis, 
ABR was an independent prognostic factor in PC. Patients 
with high ABR (> 5,23) had increases in the risk of death 
compared with those with low ABR (< 5,23) (HR, 0,305; 
95 % CI, 0,176-0,531; p: 0.000). Alongside ABR, CA-
19.9 (HR, 2,300; 95 % CI, 1,111-4,764; p: 0,025) and 
LDH (HR, 3,348; 95 % CI, 1,792-6,253; p: 0.000) were 
an independent prognostic factor in PC. However, IPI 
(p:0,231) and NLR (p:0,056) did not result significantly in 
multivariate analysis. All the multivariate survival analysis 
are presented in Table 2.

Discussion
A total of 110 PC patients were evaluated retrospectively. 

38% (42) of the patients were male, and 62 % (68) were 
female. Median age was 63 (range 38-88). Median OS 
of all patients was 6 months. The NLR cut off value we 
calculated was 3,47. The median OS of 47 (49,4%) patients 
was 8 months (95 % cl. 8,673-15,383) with NLR < 3,47 
and median OS of 48 (50,6%) patients was 4 months (95 
% cl. 4,221-7,523) with NLR ≥ 3,47 (P: 0,001). The cut off 
value calculated for the IPI was 0,79. The median OS of 24 
(25,8 %) patients was 8 months (95 % cl. 7,475-18,814) 
with IPI < 0,79 and median OS of 69 (74,2 %) patients 
was 5 months (95 % cl. 5,774-9,580) with IPI ≥ 0,79 (P: 
0,047). The ABR cut off value we calculated was 5,23. The 
median OS of 45 (47,3 %) patients was 4 months months 
(95 % cl. 8,879-15,174) with ABR ≥ 5,23 and median OS 
of 50 (42,7 %) patients was 9 months (95 % cl. 4,015-
7,585) with ABR < 5,23 (p<0.001). ABR, (HR, 0,305; 95 
% CI, 0,176-0,531; p: 0.000), CA-19.9 (HR, 2,300; 95 % 
CI, 1,111-4,764; p: 0,025) and LDH (HR, 3,348; 95 % CI, 
1,792-6,253; p: 0.000) were an independent prognostic 
factor in PC. However, IPI (p:0,231) and NLR (p:0,056) did 
not result significantly in multivariate analysis.

Since the inflammatory microenvironment plays a role 
in the etiology and development of the tumor, it has always 
been thought and researched that pro-inflammatory 

indicators, which are examined from routine blood tests, 
can be used in the prognosis of the disease, in response 
to treatment or in showing recurrence in early-stage 
patients who have been operated(8,21,22). The most important 
of these indicators are undoubtedly neutrophils. Because 
neutrophils can stimulate tumor growth and metastasis 
as well as suppress T cell response during the remodeling 
of the extracellular matrix. Since neutrophils are also 
considered as one of the best inflammatory indicators 
of tumoral behavior due to the fact that they are caused 
by hematopoietic cytokines actively produced by tumor 
cells, studies are mostly carried out with markers using 
neutrophil levels(23). Lymphocytes are primarily responsible 
for the antitumor immune response generated by the host, 
since they inhibit the proliferation and metastatic activities 
of tumor cells. Therefore, unlike neutrophil, lymphopenia 
creates an immune-tolerant microenvironment around 
the tumor, resulting in poor prognostic effects(24,25). This 
led to the idea that neutrophil-lymphocyte ratio can 
be used as a marker to predict survival or response to 
therapy. Although it was used in many solid cancers 
before, it was first used in pancreatic cancer by Xin An 
et al in 2010. In particular, the fact that not every case of 
pancreatic cancer is sensitive to CA 19-9 was the driving 
force in conducting this study(26). 95 patients with locally 
advanced or metastatic PC who received gemcitabine 
based chemotherapy were retrospectively analyzed and 
the NLR cut off value was found to be 5. The median 
OS for patients with elevated and normal NLR were 2.4 
months and 7.7 months, respectively (p <0.001). For the 
first time, it was concluded that high NLR is an indicator 
of shorter survival in patients with advanced PC(26). In a 
meta-analysis including 40 559 patients from a hundred 
studies conducted in 2014 to examine the prognostic 
significance of NLR in all solid malignancies, a total of 
466 patients with PC were included and it was shown that 
NLR was the most prognostic in PC after mesothelioma 
(HR = 2.27; 95% CI = 1.01 to 5.14)(27). All these results 
have shown us that in the absence of reliable biomarkers, 
NLR can be used as a reliable parameter to determine 
treatment response and survival(27). However, the search 
for more reliable markers continued, as infections and 
drugs may restrict the use of NLR for prognostic purposes.

C-reactive protein (CRP) is an acute phase 
reactant synthesized by hepatocytes in response to 
the inflammatory reaction under the supervision of 
proinflammatory cytokines(28). Although the Association 
of CRP increase with bad prognosis has been shown in 
many malignancies, his first major study was in 2014 by 
Szkandera et al. In this study, which included a total of 474 
patients, it was concluded that cancer specific survival of 
patients with high CRP levels was worse (HR=2.21; 95% 
confidence interval CI=1.68-2.92, P<0.001). In diagnosis, 
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Characteristics Univariate Analysis Multivariate Analysis 

OS HR (95%CI) P value OS HR (95%CI) P value 

Age 8,267 (5,397-11,137) 0,712 1,255 (0,740-2,130) 0,399

BMI 10,318 (4,805-15,831) 0,368

Smoking 11,344 (7,295-15,393) 0,161

Drinking alcohol 4,800 (2,697-6,903) 0,078

Symptoms and signs:

Jaundice 

Abdominal pain 

Weight loss 

Anorexia

Acid

4,933 (2,465-7,401)

8,357 (6,546-10,167)

8,233 (6,196-10,269)

8,357 (6,546-10,167)

1,000 (1,000-1000)

0,028

0,079

0,514

0,079

0,014

Comorbidity

DM

CİHD

CLD

6,806 (4,744-8,869)

11,800 (7,564-16,036)

6,000 (0,000-13,840)

0,221

0,193

0,709

Metastasis site.

Lung metastasis

Liver metastasis

Lymphnodes metastasis

Bone metastasis

Brain metastasis

Peritoneum metastasis

Other metastasis

9,004 (5,583-12,426)

8,074 (6,060-10,088)

7,980 (6,284-9,676)

8,850 (6,095-11,605)

8,333 (0,971-15,696)

5,923 (3,713-8,133)

9,472 (5,887-13,057)

0,788

0,152

0,098

0,818

0,928

0,003

0,796

1,623 (0,914-2,881) 0,098

Primary tumor location: 

Head

Body 

Tail

9,622 (7.018-12,225)

8,192 (5,608-10,777)

5,824 (2,273-9,374)

0,180

Metastasis at diagnosis. 8,656 (6,570-10,742) 0,632

Number of metastatic sites 

(< 3 metastatic area and

≥3 metastatic area)

10,293 (6,441-10,146)

7,948 (5,838-10,058)

0,266

High NLR 5,872 (4,221-7,523) 0,001 1,750 (0,987-3,104) 0,056

High NLR 7,677 (5,774-9,580) 0,047 0,647 (0,317-1,320) 0,231

High ABR 11,876 (8,879-15,174) 0,000 0,305 (0,176-0,531) 0,000

CEA (Above the cut off value) 8,919 (5,150-12,687) 0,314

CA-19.9 (Above the cut off value) 7,663 (5,958-9,368) 0,009 2,300 (1,111-4,764) 0,025

LDH (Above the cut off value) 4,496 (3,025-5,968) 0,000 3,348 (1,792-6,253) 0,000

Table 2. Results of Univariate and Multivariate Cox’s Proportional Hazard Models Regarding OS

BMI: Body mass index NLR: Neutrophil lymphocyte ratio IPI: Inflammatory prognostic index ABR: Albumin bilirubin ratio CEA: Karsinoembriyonik 
antijen CA 19.9: Carbohydrate antigen 19-9 LDH: Lactate dehydrogenaseCİHD : Chronic ischemic heart disease, DM: Diabetes mellitus CLD: Chronic 
lung disease.
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the relationship between advanced tumor degree, stage 
and chemotherapy administration of patients with high 
CRP and NLR levels was significant (HR=1.60, 95% 
CI=1.16–2.21; P=0.005)(29). An analysis by Garcea et al. 
involving 74 patients investigating the prognostic value 
of preoperative laboratory markers in patients with 
resectable pancreatic adenocarcinoma was published in 
2011. This analysis is the only study that did not show a 
similar relationship with high CRP levels. The low number 
of patients may have been decisive here. However, in the 
analysis performed with the NLR in the same study, the 
disease-free survival of patients with NLR> 5 was shown 
as 12 months and in patients with NLR <5 as 52 months, 
and the results were statistically significant (p <0.001)(30).

The CRP/Albumin ratio, which is another inflammatory 
scale examined in combination with CRP, was first studied 
in pancreatic cancer by Mengwan et al.(31). In this analysis, 
in which a total of 233 advanced stage PC patients 
were included, the relationship between the CRP/Alb 
ratio and clinicopathological variables was investigated. 
Patients with a CRP/Alb ratio higher than 0.54, which is 
the determined optimal cutoff value, showed a worse 
overall survival than patients with a lower rate (hazard 
ratio (HR) 3.619; 95% CI 2.681–4.886; P <0.001). In the 
univariate analysis of this study, it was concluded that age 
(P = 0.009), disease stage (P <0.001), NLR (P <0.001), 
modified Glasgow prognostic score (mGPS) (P <0.001) 
along with CRP/alb ratio were also significant predictors 
of survival. But in multivariate analysis, the CRP/Alb ratio 
was defined as the only inflammation-based parameter 
with independent prognostic ability (P <0.001)(31). But 
as mentioned at the beginning of the article, a meta-
analysis by Templeton et al found that NLR was the most 
prognostic in PC after mesothelioma(27). This shows us 
that more studies should be done on this subject. Again 
in the same year, the results obtained in another study by 
Zuqiang et al. supported Mengwan and his friends. Here, 
the optimal cutoff of the CRP/Alb ratio was determined 
as 0.180, and the prognosis of the patients with CRP/Alb 
ratio higher than 0.180 in both univariate and multivariate 
analysis was found to be significantly worse than those 
with low (p <0.001).

Child-Pugh scoring has traditionally been used to 
determine liver dysfunction in hepatocellular cancer (HCC). 
However, a formula called albumin-bilirubin (ALBI) grading 
was used by Johnson et al in 2015 with the prediction 
that it may not be healthy enough in determining liver 
dysfunction and prognosis due to subjective evaluations 
such as acid and encephalopathy(32). The formula that 
reached the desired result here was used in 2019 by 
Yagyu et al. in determining the prognosis in patients with 
operated PC alone and with CA 19-9. 100 patients with 

Fig. 2: Overall Survival Curves Comparing Patients with 
Pancreatic Cancer High IPI vs Low IPI
IPI ≥ 0,79 median OS 5 months ( % 95 CI 5,774-9,580) 
IPI < 0,79 median OS 8 months ( % 95 CI 7,475-18,814)

Fig. 3: Overall Survival Curves Comparing Patients with 
Pancreatic Cancer High ABR vs Low ABR
ABR ≥ 5,23 median OS 4 months ( % 95 CI 8,579-15,174) 
ABR < 5,23 median OS 9 months ( % 95 CI 4,015-7,858)

Fig. 1: Overall Survival Curves Comparing Patients with 
Pancreatic Cancer High NLR vs Low NLR
NLR ≥ 3,47 median OS 4 months ( % 95 CI 4,221-7,523) 
NLR < 3,47 median OS 8 months ( % 95 CI 8,673 -15,383)
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Pre op evaluated ball were categorized as ALBI low (ALBI 
grade 1) and ALBI high (ALBI grades 2 and 3) according to 
the result [(log10 bilirubin (µmol / L) × 0.66] + [albumin (g / 
l) × -0.0852] from the calculated ALBI score. The number 
of patients with ALBI degrees 1, 2 and 3 was reported as 
60, 37 and 3, respectively. The 5-year OS rates of the 
patients in the ALBI High and ALBI Low groups were found 
to be 21.6% and 35.3% (p = 0.015), respectively, and 
were statistically significant. The 5-year OS rates of the 
CA19-9 High and CA19-9 Low groups were 22.2% and 
41.5% (p = 0.017), respectively, in patients who were also 
categorized according to the CA 19-9 (cut-off ≥35 U / ml) 
level. It was found statistically significant. Based on this, 
the patients were evaluated with the combination of these 
two values this time. Patients were divided into 3 groups: 
a: ALBI High and CA19-9 High; B: ALBI High and CA19-9 
Low or ALBI Low and CA19 9 High; and C: ALBI Low and 
CA19-9 Low. 5-year OS rates of groups A, B and C were 
13.8%, 31.0% and 43.3% (p = 0.0006), respectively, and 
resulted in statistically significant results. In Univariate 
analysis, the combination of lymph node metastasis, 
lymphatic invasion, intrapancreatic nerve invasion, 
residual tumor, and the degree of ALBI with CA19-9 
concentration was significantly associated with OS, and 
in Multivariate analysis, the same combination was found 
to be associated with lymph node metastasis, lymphatic 
invasion, and vascular invasion. It was concluded that it 
can be used as an independent prognostic indicator(33). 
Because inflammation inhibits albumin synthesis, 
hypoalbuminemia is a bad prognostic feature associated 
with inflammation(33,34). Likewise, bilirubin acts as an 
immunomodulator through inhibition of T cell activity 
and it is also known to reflect the poor prognosis in PC 
as a result of obstructive jaundice(33,35). The fact that it is 
such a cheap and simple test that predicts survival using 
albumin and bilirubin levels supports our study. However, 
the combination score with CA 19-9 remains a very 
complex and difficult method to apply. In addition, the 
presence of only 3 patients in ALBI grade 3 shows that 
the study should be carried out with more patient series 
in order to start using the ALBI scoring designed for HCC 
in a built-in PC.

Conclusion
In this study, we demonstrated that both IPI and ABR, 

which were not evaluated in PC before, are non-invasive, 
cheap, accessible, and easily formulated parameters in 
determining the prognosis. Especially the fact that ABR 
is an independent prognostic indicator in multivariate 
analysis makes it stronger. Although we are aware that 
our study is retrospective, we hope that the reliability of 
these scores will increase if it is done with more patient 
series and if it is done multicenter.
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