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OBJECTIVE

Nowadays, Gustave-Roussy immunoscoring is used to predict treatment sensitivity and survival, espe-
cially in the patient group for which immunotherapy is planned for lung cancer. In this study, we aimed 
to compare the prognostic importance of systemic inflammatory parameters with the immune score in 
pancreatic cancer (PC), which is a type of cancer with an immunological and poor prognosis.

METHODS

101 patients diagnosed with PC who were diagnosed or treated in our center between 2014 and 2024 
were included in the study. The values of prognostic nutritional index (PNI), neutrophil-to-lympho-
cyte ratio (NLR), platelet-to-lymphocyte ratio (PLR), Gustave Roussy immune score (GRIm-s), and 
eosinophil-to-monocyte ratio (EMR) were calculated according to laboratory parameters at the time of 
diagnosis. Survival and regression analyses were performed inter-groups for each variable.

RESULTS

Cut-off values were calculated for GRIm-s, PNI, NLR, PLR, hemoglobin, albumin, lactate dehydroge-
nase, and EMR. In terms of survival analyses, GRIm-s, PNI, hemoglobin, NLR, albumin, and PLR were 
statistically significant for OS (p=0.00, p=0.03, p=0.032, p=0.00, p=0.00, p=0.029). In the multivariate 
Cox regression analysis, GRIm-s was the most powerful variable affecting OS independently (HR: 2.538, 
95% CI: 1.558-4.135, p:0.000).

CONCLUSION

GRIm-s is a reliable and prognostic value in terms of survival in PC. Besides, the predictive ability of that 
score is much better than other values.
Keywords: Gustave Roussy immune score; pancreatic carcinoma; prognostic nutritional index; systemic infla-
matuary score.
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INTRODUCTION

Although pancreatic cancer is a relatively rare type of 
cancer in terms of incidence, it is a lethal malignancy 
with a high mortality rate. Despite the improved sur-

vival of many types of cancer in oncology with early 
diagnosis and treatment, pancreatic cancer remains far 
behind this improvement. While 15%–20% of patients 
can be diagnosed at the resectable stage, the 5-year sur-
vival does not exceed 20% even in operated patients.[1] 
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In this case, the factors that have an impact may be the 
tumor microenvironment and genetic and epigenetic 
changes that vary from person to person. The main cells 
found in the tumor microenvironment are fibroblasts, 
endothelial cells, and inflammatory cells. In parallel 
with this dominance situation, there is a desmoplastic-
fixed extracellular matrix, impaired angiogenesis, and 
ineffective anti-cancer immunity around pancreatic 
cancer.[2] As a result, the availability of treatment agents 
becomes difficult due to the hard stromal component, 
the treatment response is limited due to hypoxia, and 
the tumor-killing mechanisms are interrupted due to 
antigen presentation caused by impaired immunity.

Due to limited treatment options and short survival 
in pancreatic cancer, cheaper, practical, non-invasive in-
direct methods with prognostic prediction are also being 
investigated. The oldest and proven parameter is CA19-
9. Tumor burden in pancreatic cancer and biliary tract 
malignancies has predictive importance in disease fol-
low-up and treatment response evaluation.[3] However, 
other laboratory-supported parameters with prognostic 
importance include indirect systemic inflammatory and 
nutritional status evaluations such as neutrophil-lym-
phocyte ratio (NLR), platelet-lymphocyte ratio (PLR), 
and prognostic nutritional index (PNI).[4–6] Consid-
ering the hypoxic nature of pancreatic cancer, devoid 
of vascularization, intense inflammation around the 
tumor, and aggressive tumor structure, the Gustave-
Roussy Immune score (GRIm-s) can be accepted as an 
evaluation parameter that covers all of these. This index, 
which consists of the combined scoring of NLR, albu-
min, and lactate dehydrogenase, can provide relatively 
practical and comprehensive prediction.

Our hypothesis in this study is that the GRIm-s, 
one of the laboratory parameters evaluated for pancre-
atic cancer survival, will be more predictive than other 
parameters and can be used practically and cheaply in 
clinical practice.

MATERIALS AND METHODS

This study was approved by the local university ethics 
committee (Date: 30/07/2024, Decision no: 137).

Patient Selection
One hundred and one patients diagnosed with pancre-
atic cancer who received diagnosis and/or treatment at 
our center between January 2014 and January 2024 were 
included in the study. Criteria for inclusion in the study 
included being over 18 years of age, having a pathologi-
cal diagnosis of pancreatic cancer (adenocarcinoma, 

neuroendocrine carcinoma), applying to our center 
during the diagnosis or treatment phase, having the 
pathology report accessible, having hemogram and bio-
chemistry laboratory results available before the surgical 
procedure, knowing the initial stage of the disease, hav-
ing the date of death or the last follow-up date available, 
having no additional malignancy at the time of diagno-
sis, having no known autoimmune disease at the time of 
diagnosis, and having no medication use that would af-
fect laboratory parameters. Survival time was calculated 
from the date of initial pathology (determined by biopsy 
or surgery) to the date of death or last follow-up.

GRIm-s and PNI Calculation
GRIm-s was obtained by scoring NLR, LDH, and albu-
min values. Groups were created as 0–1 and 2–3 by giving 
a score for the value above (for NLR and LDH) or below 
(for albumin) the cut-off values of these calculated values.

PNI calculation: It was done as [10×serum albumin 
(g/dL)]+[0.005×lymphocyte count per microliter].

Statistical Analysis
In terms of factors affecting survival, variables such as 
age, gender, disease stage, tumor location, number of 
metastases, operation status, blood group, hemoglobin, 
albumin, LDH, EMR, NLR, PLR, PNI, and GRIm-s were 
analyzed. Receiver operating characteristic (ROC) anal-
ysis was performed for the cut-off values of numerical 
variables, and since there were statistically insignificant 
results, the average values were taken as the cut-off value.

Data are given as frequency, percentage, mean ± 
standard deviation, and median (min-max). The suit-
ability of the data for normal distribution was evalu-
ated with the Shapiro-Wilk test and histogram and q-q 
graphs. Chi-square tests were used for comparisons 
between groups. Kaplan-Meier survival analysis and 
Cox regression methods were used to determine and 
compare overall survival. Hazard rates were calculated 
with 95% confidence intervals. Data analysis was eval-
uated with IBM SPSS version 21 (SPSS Inc, Chicago, 
IL, USA). A level of p<0.05 was considered significant.

RESULTS

A total of 101 patients were included in the study. Of 
these, 34 (33.7%) were women, and 67 (66.3%) were men. 
The median age was 63 years (range: 21–90). According 
to their stages, 9 patients (8.9%) were stage 1, 19 patients 
(18.8%) were stage 2, 29 patients (28.7%) were stage 3, 
and 44 patients (43.6%) were stage 4. The most common 
tumor location was the pancreatic head (67.3%). There 
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were no metastases at baseline in 58 patients (57.4%). 
Most patients were inoperable at diagnosis (67.3%). The 
most common blood group was A (56.4%).

The mean values for the numerical variables he-
moglobin, albumin, LDH, EMR, NLR, PLR, and 
PNI were 13.18, 38.78, 259.23, 0.258, 3.8, 166.99, and 
47.93, respectively. The GRIm-s of 64 of the patients 
(63.4%) was in the 0–1 group. Overall, 77.2% of all pa-
tients were deceased (Table 1). The median OS was 10 
months (range: 1–90 months).

Survival analyses were performed in terms of NLR, 
PLR, PNI, and GRIm-s. While the median survival of 
the group with an NLR value <3.8 was 18 months, the 
median survival of the >3.8 group was 8 months (Fig. 1). 
While the median OS of patients with GRIm-s 0–1 was 23 
months, that of patients with GRIm-s 2–3 was 6 months 
(Fig. 2). For PLR, the median survival of the <166.99 
group was 14 months, and the >166.99 group was 11 

months (Fig. 3). The median survival of the group with 
a PNI value of >47.93 was 22 months, while that of the 
group with a PNI value of <47.93 was 9 months (Fig. 4).

One of the remarkable survival results relates to 
blood type. OS for O, A, B, and AB blood groups was 
14 months, 11 months, 5 months, and 70 months, re-
spectively (p=0.004) (Fig. 5).

When the factors affecting survival were analyzed in 
univariate Cox regression analysis, stage, operation sta-
tus, number of metastases, blood group, hemoglobin, 
albumin, NLR, PLR, PNI, and GRIm-s were found to 
be statistically significant (p values: 0.001, 0.002, 0.000, 
0.011, 0.055, 0.000, 0.000, 0.029, 0.002, and 0.002, re-
spectively). Among these, the number of metastases and 
GRIm-s were determined to be independent factors af-
fecting survival in multivariate Cox regression analysis 
(HR: 1.389, 95% CI: 1.165–1.657, p=0.000; HR: 2.538, 
95% CI: 1.558–4.135, p=0.000, respectively) (Table 2).

Variable  Number (n=101)

  n  %

Gender
 Female 34  33.7
 Male 67  66.3
Age, median (range)  63 (21–90)
Stage 
 Stage I 9  8.9
 Stage II 19  18.8
 Stage III 29  28.7
 Stage IV 44  43.6
Tumor location
 Uncinat 9  8.9
 Head 68  67.3
 Corpus 18  17.8
 Tail  6  5.9
Metastasis condition
 Null 58  57.4
 Single 4  4
 Oligo 9  8.9
 Multipl 30  29.7
Operation status
 Yes 33  32.7
 No 68  67.3
Blood group
 0 24  23.8
 A 57  56.4
 B 13  12.9
 AB 7  6.9

Variable  Number (n=101)

  n  %

Hemoglobin count (g/dL), range  7.7–18.2
 <13.18 49  48.5
 >13.18 52  51.5
Albumin count (g/L), range  24–49
 <38.78 47  46.5
 >38.78 54  53.5
LDH count (units/L), range  112–876
 <259.23 60  59.5
 >259.53 41  40.6
EMR, range  0–1.67
 <0.258 62  61.4
 >0.258 39  38.6
NLR, range  0.81–15.5
 <3.8 64  63.4
 >3.8 37  36.6
PLR, range  52.98–480.28
 <166.99 55  54.5
 >166.99 46  45.5
PNI, range  30.15–64.3
 <47.93 55  54.5
 >47.93 46  45.5
GRIm-s
 0–1 64  63.4
 2–3 37  36.6
Survival status
 Ex 78  77.2
 Survi 23  22.8

Table 1 Patient’s clinical and laboratory characteristics

LDH: Lactate dehydrogenase; EMR: Eosinophil to monocyte ratio; NLR: Neuthrophil to lymphocyte ratio; PLR: Platelet to lymphocyte ratio; PNI: prognostic nutri-
tional index; GRIm-s: Gustave Roussy Immune score
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DISCUSSION

In the literature, studies on GRIm-s are concentrated 
especially on lung cancer and provide results on immu-
notherapy response prediction, disease prognosis, and 
chemotherapy sensitivity.[7–11] There is limited data 

beyond lung cancer. These can be listed as ovarian can-
cer, esophageal cancer, biliary tract cancer, hepatocel-
lular cancer, and pancreatic cancer.[12–16] Two recent 
studies have evaluated pancreatic cancer.[17,18] While 
one of them focused on operable patients, the other 
evaluated advanced-stage patients.

Fig. 2. Gustave-Roussy Immune score (GRIm-s) effect 
on overall survival (OS).

Fig. 3. Platelet to lymphocyte ratio (PLR) effect on over-
all survival (OS).

Fig. 4. Prognostic nutritional index (PNI) effect on over-
all survival (OS).

Fig. 1. Neuthrophil to lymphocyte ratio (NLR) effect on 
overall survival (OS).
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In the study by Basoglu et al.,[17] only GRIm-s was 
evaluated, and it was specific to operated patients. Pa-
tients over a 12-year period were included retrospec-
tively, and the patients’ postoperative pathological fea-
tures (perineural invasion, lymphovascular invasion, 
surgical margins) and body mass indexes were ana-
lyzed. Pre-surgical GRIm-s evaluation was found to 
be prognostic for survival. In this study, we examined 
patient groups from all stages, the majority of which 

consisted of stage 4 patients. Data were obtained based 
on laboratory parameters even before a biopsy was 
performed. The study included patients who applied to 
our center over a total of 10 years.

In another study conducted by Ma et al.[18] on pa-
tients with advanced pancreatic cancer, NLR, PLR, PNI, 
and Memorial Sloan Kettering Prognostic Score (MPS) 
were evaluated in addition to GRIm-s. MPS is obtained 
by scoring NLR and albumin values. NLR, GRIm-s, and 
MPS were found to be poor prognostic indicators in the 
high-risk group. The pathological correlation of these 
values was made with CD8+ tumor-infiltrating lym-
phocytes. As a result, lower median CD8+ tumor-infil-
trating lymphocytes were detected in the high-risk pa-
tient group with GRIm-s and MPS. In another study on 
MPS, Lebenthal et al.[19] showed that MPS was prog-
nostic in patients with metastatic pancreatic cancer.

MPS is an evaluation method very similar to GRIm-s 
and has almost the same variables. Although LDH eval-
uation within GRIm-s may make this scoring more 
powerful, it may show false elevations in patients with 
comorbidities and/or synchronous cancer. The patho-
logical correlation conducted by Ma et al.[18] is the 
original aspect of their study, as there is no pathological 
correlation in our study. We also found the GRIm-s val-
ue to be prognostic in terms of survival and compared it 
with other laboratory parameters. Additionally, there is 
no data regarding blood groups in these studies, where-
as our study offers a separate evaluation of this aspect.

In a different study, Imaoka et al.[20] evaluated 
the modified Glasgow Prognostic Score (mGPS) in 

Table 2 Cox-regression analyzes in terms of overall survival

Parameters HR 95% CI p

Stage (stage I- reference) 6.192 2.155–17.786 0.001
Operation status  2.304 1.372–3.867 0.002
Metastasis number (null- reference) 3.104 1.838–5.239 0.000
Blood group (AB- reference) 2.125 1.001–4.508 0.011
Hemoglobin count (g/dL) 1.548 0.990–2.419 0.055
Albumin count (mg/dL) 2.361 1.498–3.721 0.000
LDH count (units/L) 1.177 0.747–1.854 0.481
NLR 2.447 1.520–3.941 0.000
PLR  1.654 1.051–2.603 0.029
PNI  2.126 1.333–3.391 0.002
GRIm-s 3.019 1.884–4.838 0.000
Multivariate cox-regression analyzes in terms of overall survival
 Metastasis number 1.389 1.165–1.657 0.000
 GRIm-s 2.538 1.558–4.135 0.000

HR: Hazard ratio; CI: Confidence interval; LDH: Lactate dehydrogenase; NLR: Neuthrophil to lymphocyte ratio; PLR: Platelet to lymphocyte ratio; PNI: Prognostic 
nutritional index; GRIm-s: Gustave Roussy Immune score

Fig. 5. Blood group effect on overall survival (OS).
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pancreatic cancer. The mGPS evaluation is based on 
C-reactive protein and albumin values. As a result 
of this study, mGPS was found to be prognostic for 
survival in pancreatic cancer. In our study, CRP was 
included in the data. Pre-treatment CRP values for 15 
patients could not be reached, but no effect on sur-
vival was detected in the evaluation of the CRP values 
of the remaining patients.

LDH, an indirect indicator of anaerobic glycolysis 
and hypoxia, was associated with treatment resistance 
in the study by Koukourakis et al.[21] and with poor 
survival in the study by Tas et al.[22] on patients with 
metastatic pancreatic cancer. Although LDH was asso-
ciated with treatment resistance in one study and poor 
survival in the other, we did not find it to be prognostic 
in terms of survival in our study. This may be due to the 
mixed disease stages, as the patient group in the study 
by Koukourakis et al.[21] was exclusively metastatic.

In the meta-analysis conducted by Zhao et al.,[6] 
the contribution of PNI to prognosis in pancreatic can-
cer patients undergoing curative resection was proven. 
In the analysis, which included a total of 14 studies and 
3,385 patients, it was shown that a low PNI value was 
associated with poor survival. In our study, we found 
PNI to be prognostically effective on survival. However, 
it lost this effect to GRIm-s in multivariate analysis.

When examining the relationship between blood 
groups and cancer, historical studies report disease 
distribution by blood group. In a study by Macafee, 
pancreatic cancer was less common in blood group 
A and more common in blood group B compared to 
the normal population.[23] In our study, most of the 
pancreatic cancer patients had blood type A. Addition-
ally, when examined from a prognostic perspective, we 
found that the survival of the patient group with AB 
blood type was better. However, as blood group distri-
bution shows racial differences, this distribution may 
vary between populations. No studies in the literature 
have examined survival differences by blood type in 
detail. This makes our study result original. This result 
must be supported by a larger-scale study.

Limitations of the Study
The limitations of our study include its retrospec-
tive nature, limited number of patients, single-center 
scope, and non-specificity to disease stage and treat-
ment modality. Its strengths include random patient 
selection, comparison of laboratory parameters with 
one another, and the ability to provide predictions for 
clinical conditions such as blood type and the number 
of metastases, which are limited in the literature.

CONCLUSION

Pancreatic cancer, even in limited stages, continues to 
be a life-limiting malignancy. For this reason, it is an 
oncological condition in which supportive treatment is 
at the forefront, along with developments in oncolog-
ical treatments. Treatment planning through practical 
and inexpensive nutritional and laboratory parameters 
is an acceptable option for disease prognosis predic-
tion. As concluded in our study, using GRIm-s for this 
prediction is a noteworthy and acceptable method. Ad-
ditionally, it provides a strong alternative as a prognos-
tically superior option compared to other parameters.

Acknowledgements: We would like to express our grati-
tude to our hospital management and IT team for the hospi-
tal data system used in the data collection process.

Ethics Committee Approval: The study was approved by 
the Kayseri City Hospital Non-interventional Clinical Re-
search Ethics Committee (no: 137, date: 30/07/2024).

Authorship contributions: Concept – H.B.G.; Design – 
A.A.; Supervision – H.B.G.; Materials – A.A.; Data collection 
and/or processing – H.B.G.; Data analysis and/or interpre-
tation – H.B.G.; Literature search – A.A.; Writing – H.B.G.; 
Critical review – A.A.

Conflict of Interest: All authors declared no conflict of in-
terest.

Use of AI for Writing Assistance: No AI technologies utilized.

Financial Support: None declared.

Peer-review: Externally peer-reviewed.

REFERENCES

1. Abrams RA, Lowy AM, O’Reilly EM, Wolff RA, Picozzi VJ, 
Pisters PW. Combined modality treatment of resectable 
and borderline resectable pancreas cancer: Expert con-
sensus statement. Ann Surg Oncol 200916(7):1751–6.

2. Apte MV, Park S, Phillips PA, Santucci N, Goldstein 
D, Kumar RK, et al. Desmoplastic reaction in pancre-
atic cancer: Role of pancreatic stellate cells. Pancreas 
2004;29(3):179–87.

3. Gogas H, Lofts FJ, Evans TR, Daryanani S, Mansi JL. 
Are serial measurements of CA19-9 useful in predict-
ing response to chemotherapy in patients with inop-
erable adenocarcinoma of the pancreas? Br J Cancer 
1998;77(2):325–8.

4. Yang JJ, Hu AG, Shi WX, Deng T, He SQ, Yuan SG. 
Prognostic significance of neutrophil to lymphocyte 
ratio in pancreatic cancer: A meta-analysis. World J 
Gastroenterol 2015;21(9):2807–15.



doi: 10.5505/tjo.2024.4417
82 Turk J Oncol 2025;40(1):76–82

5. Zhou Y, Cheng S, Fathy AH, Qian H, Zhao Y. Prognos-
tic value of platelet-to-lymphocyte ratio in pancreatic 
cancer: A comprehensive meta-analysis of 17 cohort 
studies. Onco Targets Ther 2018;11:1899–908.

6. Zhao P, Wu Z, Wang Z, Wu C, Huang X, Tian B. Prog-
nostic role of the prognostic nutritional index in pa-
tients with pancreatic cancer who underwent curative 
resection without preoperative neoadjuvant treat-
ment: A systematic review and meta-analysis. Front 
Surg 2022;9:992641.

7. Jiang H, Li B, Wu M, Wang Q, Li Y. Association of the 
Advanced Lung Cancer Inflammation Index (ALI) and 
Gustave Roussy Immune (GRIm) score with immune 
checkpoint inhibitor efficacy in patients with gastroin-
testinal and lung cancer. BMC Cancer 2024;24(1):428.

8. Minami S, Ihara S, Ikuta S, Komuta K. Gustave Roussy 
Immune Score and Royal Marsden Hospital Prognos-
tic Score are biomarkers of immune-checkpoint in-
hibitor for non-small cell lung cancer. World J Oncol 
2019;10(2):90–100.

9. Lenci E, Cantini L, Pecci F, Cognigni V, Agostinelli V, 
Mentrasti G. The Gustave Roussy Immune (GRIm)-
Score variation is an early-on-treatment biomarker 
of outcome in advanced non-small cell lung can-
cer (NSCLC) Patients Treated with first-line pem-
brolizumab. J Clin Med 2021;10(5):1005.

10. Ji Y, Wang W. Prognostic value of the Gustave Roussy 
Immune score in lung cancer: A meta-analysis. Nutr 
Cancer 2024;76(8):707–16.

11. Shangguan J, Huang X, Liu X, Zhang Z, Zhang X, Yu 
J, et al. Gustave Roussy immune score is a prognos-
tic marker in patients with small cell lung cancer un-
dergoing immunotherapy: A real-world retrospective 
study. Front Oncol 2023;13:1195499.

12. Nie X, Xu T, Zhang L, Cheng W. The Gustave Roussy 
immune score as a novel scoring system for predict-
ing platinum resistance in advanced high-grade serous 
ovarian cancer. Eur J Obstet Gynecol Reprod Biol 
2024;294:97–104.

13. Feng JF, Wang L, Yang X, Chen S. Gustave Roussy Im-
mune Score (GRIm-Score) is a prognostic marker in 
patients with resectable esophageal squamous cell car-
cinoma. J Cancer 2020;11(6):1334–40.

14. Ma Y, Pan Y, Li Y, Guan H, Dai G. Prognosis of pa-
tients with advanced bile tract carcinoma: Assessment 

using the modified-Gustave Roussy Immune Score 
(mGRIm-s) as a clinico-immunological tool. J Cancer 
Res Clin Oncol 2024;150(5):247.

15. Hatanaka T, Naganuma A, Hiraoka A, Tada T, 
Hirooka M, Kariyama K, et al. The hepatocellular 
carcinoma modified Gustave Roussy Immune score 
(HCC-GRIm score) as a novel prognostic score for 
patients treated with atezolizumab and bevacizumab: 
A multicenter retrospective analysis. Cancer Med 
2023;12(4):4259–69.

16. Li Y, Pan Y, Lin X, Hou J, Hu Z, Xu L, et al. Devel-
opment and validation of a prognostic score for hep-
atocellular carcinoma patients in immune checkpoint 
inhibitors therapies: The hepatocellular carcinoma 
modified Gustave Roussy Immune score. Front Phar-
macol 2022;12:819985.

17. Basoglu T, Babacan NA, Ozturk FE, Arikan R, Demir-
can NC, Telli TA, et al. Prognostic value of Gustave 
Roussy immune score in operable pancreatic adeno-
carcinoma. Indian J Cancer 2023;60(2):179–84.

18. Ma XL, Wang Y, Espin-Garcia O, Allen MJ, Jang GH, 
Zhang A, et al. Systemic inflammatory prognostic 
scores in advanced pancreatic adenocarcinoma. Br J 
Cancer 2023;128(10):1916–21.

19. Lebenthal JM, Zheng J, Glare PA, O’Reilly EM, Yang 
AC, Epstein AS. Prognostic value of the Memorial 
Sloan Kettering Prognostic Score in metastatic pancre-
atic adenocarcinoma. Cancer 2021;127(10):1568–75.

20. Imaoka H, Mizuno N, Hara K, Hijioka S, Tajika M, 
Tanaka T, et al. Evaluation of modified Glasgow Prog-
nostic Score for pancreatic cancer: A retrospective co-
hort study. Pancreas 2016;45(2):211–7.

21. Koukourakis MI, Giatromanolaki A, Sivridis E, Bou-
gioukas G, Didilis V, Gatter KC, et al; Tumour and 
Angiogenesis Research Group. Lactate dehydroge-
nase-5 (LDH-5) overexpression in non-small-cell lung 
cancer tissues is linked to tumour hypoxia, angiogenic 
factor production and poor prognosis. Br J Cancer 
2003;89(5):877–85.

22. Tas F, Aykan F, Alici S, Kaytan E, Aydiner A, Topuz 
E. Prognostic factors in pancreatic carcinoma: Serum 
LDH levels predict survival in metastatic disease. Am 
J Clin Oncol 2001;24(6):547–50.

23. Macafee AL. ABO Blood groups and carcinoma of 
pancreas. Ulster Med J 1964;33(2):129–31.


