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Abstract

Background: Pancreatic ductal adenocarcinoma is one of the most aggressive neoplasms, with a poor prognostic

and overall survival, most of the patients (over 80%) being diagnosed in advanced stages of the disease, either with
distant metastasis or with the locally unresectable tumor. The Ki-67 antigen is a nuclear antigen expressed in all cellular
phases (except for the GO phase) and a high Ki-67 index can be correlated with a recurrence rate of tumor and survival.

survival.

a patient’s death.

average survival than the other patients.

resectable ductal pancreatic adenocarcinoma.

Aim: The aim of our study was to demonstrate if the Ki-67 index can be used as a negative prognostic factor for

Methods: We reviewed retrospectively all patients with pancreatic ductal adenocarcinoma (confirmed histologically)
and were selected only those with resectable tumors (19.5%). For these patients, immunoreactivity for Ki-67 was
evaluated according to the percentage of positive tumor nuclei. The survival was calculated from the data of surgery to

Results: 19.5% of patients were diagnosed with surgically resectable tumors, with a mean tumor’s size of 3.3 cm.
The overall survival rate at 2 years was 21.15%. The patients with a Ki-67 index over 80% had a significantly lower

Conclusions: The immunohistochemistry staining for Ki-67 can be applied as a prognostic marker for survival in
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Introduction

Pancreatic Ductal Adenocarcinoma (PDAC) is the most common
malignant tumor of the pancreas (over 90%) [1,2] and one of the most
aggressive neoplasms, with a survival of 2 years of 20% and 5 years
of 5% [3]. Over 75% to 80% of patients with PDAC are diagnosed in
advanced disease stages, either with distant metastasis or with the locally
unresectable disease [4-6] and over 62% of patients with resectable
tumors will develop liver metastasis after curative surgery [7]. The
average survival in patients with surgical treatment is approximately
17-21 months, but this may be improved if patients follow adjuvant
chemotherapy [8-12]. Tumor size, lymph nodal metastasis, perineural
and microvascular invasion are considered as prognostic factors for
pancreatic ductal adenocarcinoma [3,13].

The Ki-67 antigen, cell cycle and cell proliferation marker is a nuclear
antigen expressed in all cellular phases, except for the GO phase [14].
Height Ki-67 index can be correlated with a recurrence rate of tumor
and survival [15].

Materials and Method

We reviewed retrospectively all patients admitted to a single
university center between 1 January 2008 and 31 December 2016 and who
were diagnosed with pancreatic cancer (ICD C25.0, C25.1, C25.2, C25.3,
C25.4, C25.7, C25.8, and C25.9). Of these patients, only those with
surgically resected pancreatic ductal adenocarcinoma were included
in the study. For those patients who met the criteria for inclusion
in the study, the observation sheets, postoperative evolution, tumor
size, the final histopathological tumor staging, and survival rate were
analyzed. The survival was calculated from the date of surgery to the
patient’s death (the date of death was provided from the population
record database).

For every case, was selected one paraffin block of primary tumor for
the immunohistochemical detection of Ki-67. Immunoreactivity for Ki-
67 was evaluated according to the percentage of positive tumor nuclei.

The data obtained were processed using IBM SPSS Statistics for
Windows, and the Mann-Whitney-U test, ANOVA, independent
T-test were used to compare the means and the differences between
two independent groups on the same continuous, dependent variable,
and the chi-square test, odds ratio, and Fisher exact test were used to
determine the difference between two groups or if there is a relationship
between two categorical variables, and Kaplan-Meier method with log-
rank and Breslow tests of significance were used for overall survival.
The obtained results were considered statistically significant at a p<0.05.

Result

In our surgical unit, 349 patients were diagnosed with pancreatic
carcinoma during 1 January 2008 and 31 December 2016. Of these, 281
patients (80.5%) were admitted in advanced disease (with metastasis ata
distance or at alocally advanced stage) and benefited from biliodigestive
anastomosis (n=171), pancreatic biopsies or metastasis biopsies (n=17)
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or chemotherapy alone (n=93). Sixty-eight patients (19.5%) were
diagnosed with surgical resectable pancreatic tumors, located in the
pancreatic head (n=60) or body and tail (n=8).

Of all histologically confirmed pancreatic ductal adenocarcinomas,
immunohistochemical stains could be achieved in only 62 patients: 44
with duodenopancreatectomy, 8 splenopancreatectomy, 2 pancreatic
biopsies, and 8 metastasis biopsies. The patient's group was composed
of 29 women and 33 men, with an average age of 60.73 years.

In our study, we included only the patients with surgically
resectable tumors and the patient with biopsies were excluded. The
size of tumors located at the pancreatic head ranged from 0.5 cm to
5 cm, averaging 3.06 cm, and those at the body/tail were between 3
cm and 6 cm, averaging 3.9 cm. The mean overall survival for patients
with pancreatic head tumors was 15.6 months and those with body/
tail pancreatic tumor were 12.3 months. The survival rate at 2 years was
21.15% (25% for pancreas head tumors and 0% for body and tail tumors).

Interpreting the immunohistochemistry slides (Figure 1) and
establishing the proliferation index for Ki-67 was performed by a
consultant anatomopathologist, and Ki-67 staining was scored by a
percentage on a scale of 1-95% positivity.

Depending on the Ki-67 tumor proliferation index, we divided the
patients into 3 groups: lot 1 (27 patients) with Ki-67 between 0 and
40%, lot 2 (16 patients) with Ki-67 between 40% and 79% and lot 3
(7 patients) with Ki-67 greater than 80%. There were no differences
between the Table I shows that the average survival of group 3 (5,57
month), patients with a Ki-67 tumor proliferation index of over 80%
is significantly lower than the patients in the first two groups (14,22
month respectively 13,84 month) with a p statistically significant
(p=0.032). Kaplan-Meier curves and the log-rank test demonstrated
that the Ki-67 index over 80% was significantly associated with poor
survival (p=0.002) (Figure 2).
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Discussion

Pancreatic cancer is recognized as one of the most aggressive
neoplasms, due to both hypovascularization and the presence of
peritumoral fibrous stroma, conditions leading to hypoxia and a low
intake of nutrients, creating an environment in which only the most
aggressive forms of cancer can develop. These characteristics make
pancreatic cancer resistant to chemotherapy [16].

The low survival rate of patients with pancreatic cancer of only
24% in the first year of diagnosis and only 5% at 5 years after diagnosis
can be explained by the late diagnosis of this disease due to the lack
of specific symptomatology in the early stages. Thus, in about 80%
of cases, patients are diagnosed in stage IV of the disease [4-6]. Also,
most of the patients we followed-up in our study were diagnosed at an
advanced stage and only 19.5% were admitted with surgically resected
tumors. Of the patients treated surgically, the mean overall survival was
only 15.1 months, and the survival rate at 2 years was only 21%. So
it is important to identify prognostic factors in pancreatic cancer to
improve treatment strategies.

The purpose of our study was to demonstrate whether the Ki-67
tumor proliferation index can be used as a negative prognostic factor
for survival.

Ki-67 is a nuclear proliferation-associated antigen, and it is
expressed in the nuclei of cells in the active phases (G1, S, G2, M) of
the cell cycle, it can be used to estimate the proportion of active cells
over the cell cycle [3,15]. Therefore, Ki-67 as a marker of tumoral
proliferation can serve as a prognostic factor for survival.

The role of Ki-67 as a prognostic factor remains uncertain, while
some studies have found correlations between increased tumor
proliferation index and low survival rate; other studies denied these
results [17].

Table I: Survival time vs Ki-67 index.

Means and Medians for Survival Time

Mean? Median
Ki-67 proc3 Estimate Std. Error 95% Confidence Interval Estimate Std. Error 95% Confidence Interval
Lower Bound Upper Bound Lower Bound Upper Bound
0-40 14.222 1.585 11.116 17.329 14.000 3.462 7.215 20.785
41-80 13.844 1.791 10.334 17.353 13.000 1.333 10.387 15.613
80-100 5.571 1.720 2.201 8.942 5.500 3.273 0.000 11.916
Overall 12.890 1.134 10.668 15.112 12.000 0.964 10.110 13.890
a Estimation is limited to the largest survival time if it is censored
Survival Functions
1.0 [ J_‘Olif!procii

Figure 1: HE-Ki-67 (Ki-67 staining appears as brownish-yellow
granules in the nucleus).
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Figure 2: Poor survival rates in patients with elevated Ki-67 index three
groups in terms of gender or age distribution, nor in the primary tumor size.
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Our study found that the mean survival was approximately 2.5
times lower in patients with a Ki-67 tumor value index greater than
80%, the statistically significant difference. The Kaplan-Meier survival
analysis reveals a statistically significant difference in 2-year survival
between patients with low and high level (over 80%) of Ki-67 expression
(p=0.002).

Conclusion

In conclusion, we can argue that immunohistochemical staining
for Ki-67 can be applied as a prognostic marker for survival in
resectable ductal pancreatic adenocarcinoma. The Ki-67 index over
80% is associated with poor overall survival.

Conflict of Interest
Authors have no conflict of interest to disclose.
References

1. Lillemoe KD, Cameron JL, Kaufman HS, Yeo CJ, Pitt HA, et al. (1993) Chemical
splanchnicectomy in patients with unresectable pancreatic cancer. Ann Surg
217: 447-455.

2. DiMagno EP, Reber HA, Tempero MA (1999) AGA Technical review on the
epidemiology, diagnosis and treatment of pancreatic ductal adenocarcinoma.
Gastroenterology 117: 1464-1484.

3. Myoteri D, Dellaportas D, Lykoudis PM, Apostolopoulos A, Marinis A, et al.
(2017) Prognostic evaluation of vimentin expression in correlation with Ki67 and
CD44 in surgically resescted pancreatic ductal adenocarcinoma. Gastroenterol
Res Pract 2017: 1-7.

4. Egawa S, Toma H, Ohigashi H, Okusaka T, Nakao A, et al. (2012) Japan
pancreatic cancer registry; 30" year anniversary: Japan pancreas society.
Pancreas 41: 985-992.

5. Jemal A, Siegel R, Xu J, Ward E (2010) Cancer statistics. CA Cancer J Clin
60: 227-300.

6. Maitra A1, lacobuzio-Donahue C, Rahman A, Sohn TA, Argani P, et al. (2002)
Immunohistochemical validation of a novel epithelial and a novel stromal
marker of pancreatic ductal adenocarcinoma identified by global expression
microarrays. Am J Clin Pathol 118: 52-59.

27

Ouyang H, Ma W, Liu F, Yue Z, Fang M, et al. (2017) Factors influencing
survival of patients with pancreatic adenocarcinoma and synchronous liver
metastases receiving palliative care. Pancreatology 17: 773-781.

van Erning FN, Mackay TM, van der Geest LGM, Groot Koerkamp B, van
Laarhoven HWM, et al. (2018) Association of the location of pancreatic ductal
adenocarcinoma (head, body, tail) with tumor stage, treatment, and survival: A
population-based analysis. Acta Oncol 57: 1655-1662.

van der Geest LG, van Rijssen LB, Molenaar IQ, de Hingh IH, Groot Koerkamp
B, et al. (2016) Volume-outcome relationships for pancreatoduodenectomy for
cancer. HBP (Oxford) 18: 317-324.

. van der Geest LG, Besselink MG, van Gestel YR, Busch OR, de Hingh IH, et al.

(2016) Pancreatic cancer surgery in eldery patients: Balancing between short-
term harm and long-term benefit. A population-bades study in the Netherlands.
Acta Oncol 55: 278-285.

. Ruess Da, Makowiec F, Chikhladze S, Sick O, Riediger H, et al. (2015) The

prognostic influence of intrapancreatic tumor location on survival after resection
of pancreatic ductal adenocarcinoma. BMC Surg 15: 123.

. Neoptolemos JP, Palmer DH, Ghaneh P, Psarelli EE, Valle JW, et al. (2017)

Comparison of adjuvant Gemcitabine and capecitabine with gemcitabine
monotherapy in patients with resected pancreatic cancer (ESPAC-4): A
multicentre, open-label, randomised, phase 3 trial. Lancet 389: 1011-1024.

. Bhatti I, Peacock O, Awan AK, Semeraro D, Larvin M, et al. (2010) Lymph

node ratio versus number of affected lymph nodes as predictors of survival for
resected pancreatic adenocarcinoma. World J Surg 34: 768-775.

.Kim H, Park CY, Lee JC, Kim JC, Cho CK (2015) Ki-67and p53 expression as a

predictive marker forearly postoperative recurrence in pancreatic head cancer.
Ann Surg Treat Res 88: 200-207.

. Hafez NH, Tahoun NS (2011) Diagnostic value of p53 and ki67 immunostaining

for distinguishing benign from malignant serous effusions. J Egypt Natl Canc
Inst 23: 155-162.

.Qin R, Smyrk TC, Reed NR, Schmidt RL, Schnelldorfer T, et al. (2015)

Combining clinicopatological predictors and molecular biomarkers in the
oncogenic K-RAS/Ki67/HIF-1alfapathway to predict survival in resectable
pancreatic cancer. Br J Cancer 112: 514-522.

. Striefler JK, Sinn M, Pelzer U, Juhling A, Wislocka L, et al. (2016) P53

overexpression and ki67-index are associated with outcome inductal pancreatic
adenocarcinoma with adjuvant gemcitabine treatment. Pathol Res Pract 212:
726-734.

J Surgery, an open access journal
ISSN: 1584-9341

Volume 15 + Issue 1+ 6


https://doi.org/10.1016/j.pan.2017.07.002
https://doi.org/10.1016/j.pan.2017.07.002
https://doi.org/10.1016/j.pan.2017.07.002
https://doi.org/10.1080/0284186X.2018.1518593
https://doi.org/10.1080/0284186X.2018.1518593
https://doi.org/10.1080/0284186X.2018.1518593
https://doi.org/10.1080/0284186X.2018.1518593
https://doi.org/10.1016/j.hpb.2016.01.515
https://doi.org/10.1016/j.hpb.2016.01.515
https://doi.org/10.1016/j.hpb.2016.01.515
https://doi.org/10.3109/0284186X.2015.1105381
https://doi.org/10.3109/0284186X.2015.1105381
https://doi.org/10.3109/0284186X.2015.1105381
https://doi.org/10.3109/0284186X.2015.1105381
https://doi.org/10.1186/s12893-015-0110-5
https://doi.org/10.1186/s12893-015-0110-5
https://doi.org/10.1186/s12893-015-0110-5
https://doi.org/10.1016/S0140-6736(16)32409-6
https://doi.org/10.1016/S0140-6736(16)32409-6
https://doi.org/10.1016/S0140-6736(16)32409-6
https://doi.org/10.1016/S0140-6736(16)32409-6
https://doi.org/10.1007/s00268-009-0336-4
https://doi.org/10.1007/s00268-009-0336-4
https://doi.org/10.1007/s00268-009-0336-4
https://doi.org/10.4174/astr.2015.88.4.200
https://doi.org/10.4174/astr.2015.88.4.200
https://doi.org/10.4174/astr.2015.88.4.200
https://doi.org/10.1016/j.jnci.2011.11.001
https://doi.org/10.1016/j.jnci.2011.11.001
https://doi.org/10.1016/j.jnci.2011.11.001
https://doi.org/10.1038/bjc.2014.659
https://doi.org/10.1038/bjc.2014.659
https://doi.org/10.1038/bjc.2014.659
https://doi.org/10.1038/bjc.2014.659
https://doi.org/10.1016/j.prp.2016.06.001
https://doi.org/10.1016/j.prp.2016.06.001
https://doi.org/10.1016/j.prp.2016.06.001
https://doi.org/10.1016/j.prp.2016.06.001
https://doi.org/10.1097/00000658-199305010-00004
https://doi.org/10.1097/00000658-199305010-00004
https://doi.org/10.1097/00000658-199305010-00004
https://doi.org/10.1016/S0016-5085(99)70298-2
https://doi.org/10.1016/S0016-5085(99)70298-2
https://doi.org/10.1016/S0016-5085(99)70298-2
https://doi.org/10.1155/2017/9207616
https://doi.org/10.1155/2017/9207616
https://doi.org/10.1155/2017/9207616
https://doi.org/10.1155/2017/9207616
https://doi.org/10.1097/MPA.0b013e318258055c
https://doi.org/10.1097/MPA.0b013e318258055c
https://doi.org/10.1097/MPA.0b013e318258055c
https://doi.org/10.3322/caac.20073
https://doi.org/10.3322/caac.20073
https://doi.org/10.1309/3PAM-P5WL-2LV0-R4EG
https://doi.org/10.1309/3PAM-P5WL-2LV0-R4EG
https://doi.org/10.1309/3PAM-P5WL-2LV0-R4EG
https://doi.org/10.1309/3PAM-P5WL-2LV0-R4EG

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction
	Materials and Method 
	Result
	Discussion
	Conclusion
	Conflict of Interest 
	Figure 1
	Figure 2
	Table I
	References

