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Abstract
AIM: To investigate the survival impact of common pharmaceuticals, which target stromal interactions, following a pancreaticoduodenectomy for pancreatic ductal adenocarcinoma. 

METHODS: Data was collected retrospectively for 164 patients who underwent a pancreaticoduodenectomy for pancreatic ductal adenocarcinoma (PDAC). Survival analysis was performed on patients receiving the follow​ing medications: angiotensin-converting enzyme inhibitors (ACEI)/angiotensin Ⅱ receptor blockers (ARB), calcium channel blockers (CCB), aspirin, and statins. Statistical analysis included Kaplan-meier survival estimates and cox multivariate regression; the latter of which allowed for any differences in a range of prognostic indicators between groups. Medications showing a significant survival benefit were investigated in combination with other medications to evaluate synergistic effects.

RESULTS: No survival benefit was observed with respect to ACEI/ARB (n = 41), aspirin or statins on individual drug analysis (n = 39). However, the entire CCB group (n = 26) showed a significant survival benefit on multivariate cox regression; hazard ratio (HR) of 0.475 (CI = 0.250-0.902, P = 0.023). Further analysis revealed that this was influenced by a group of patients who were taking aspirin in combination with CCB; median survival was significantly higher in the CCB + aspirin group (n = 15) compared with the group taking neither drug (n = 98); 1414 d vs 601 d (P = 0.029, log-rank test). Multivariate cox regression revealed neither aspirin nor CCB had a statistically significant impact on survival when given alone, however in combination the survival benefit was significant; HR = 0.332 (CI = 0.126-0.870, P = 0.025). None of the other medications showed a survival benefit in any combination.

CONCLUSION: Aspirin + CCB in combination appears to increase survival in patients with PDAC, highlighting the potential clinical use of combination therapy to target stromal interactions in pancreatic cancer. 
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Core tip: Stromal interactions play a large part in the dismal prognosis of pancreatic cancer. Recent laboratory studies have examined the potential use of common pharmaceuticals, such as calcium channel blocker (CCB), aspirin, angiotensin-converting enzyme inhibi​tors/angiotensin Ⅱ receptor blockers and statins, in inhibiting these protumorigenic stromal interactions. We retrospectively collected data from 164 patients whom underwent a pancreaticoduodenectomy to remove a pancreatic ductal adenocarcinoma, to see if the potential benefits of these drugs translated into increased survival. Our finding that those taking a combination of aspirin and CCB survived over twice as long as those on neither drug, highlights the potential of novel drug combinations to increase survival in pancreatic cancer.

INTRODUCTION
Pancreatic cancer is one of the most aggressive malig​nancies with a dismal prognosis. In the United Kingdom it is the 5th most common cause of cancer death, with 1- and 5-year survival rates of 20.8% and 3.3% respectively[1]. The most common type of pancreatic cancer is pancreatic ductal adenocarcinoma (PDAC), making up 95% of cases. Given this poor prognosis, with little improvement over the last 40 years, novel options for therapeutic targets are being investigated, in both the palliative setting to improve survival and the post-resection setting to reduce recurrence rates. One such target is the complex inter​action between pancreatic cancer and the surrounding tissue, which is termed stroma. 

The stroma is the local microenvironment which surrounds the tumour and is made up of a variety of cellular (vascular, inflammatory and neural cells) and non-cellular components. Most of these are present in the normal pancreas and aid in regulating normal pancreatic function. In the presence of a pancreatic tumour stromal cells become activated, resulting in a desmoplastic reaction that increases tumour proliferation, chemotherapy resistance and metastasis[2-5]. PDAC has the most significant interactions with surrounding stroma out of all solid organ epithelial cancers, which may partly explain the aggressive nature of the disease, and as such is currently a hot topic in pancreatic cancer research.

Patients who receive surgery benefit from improved outcomes, but surgical resection is only an option in around 20% of patients[6]. Previous studies have shown that despite the curative intent of surgery, the majority of patients experience recurrence[7]. This is largely due to incomplete R1 resection. However, the activated stroma which is left behind in the remnant pancreas, even in theoretically complete R0 resections, may have a role in creating a protumorigenic environment and encouraging recurrence of disease. 

Various scientific studies have demonstrated that commonly used pharmaceutical agents may influence the protumorigenic cancer-stroma relationship. Cal​cium channel blockers (CCB)[8], aspirin[9], statins[10,11], angiotensin converting enzyme inhibitors (ACEI) and angiotensin receptor blockers (ARB)[12,13] demonstrate inhibitory effects on stromal interactions, manifesting as reduced growth and/or metastasis of PDAC cells in a mixture of in-vitro and animal studies. This effect is enhanced in combination with gemcitabine (the current first line chemotherapeutic agent in pancreatic cancer), suggesting that these medications may work by improving chemo penetrance[9,14]. 

ACEI and ARBs, which affect stromal interactions via the local renin-angiotensin system (RAS), have been shown to improve survival[15]. Furthermore aspirin[16] and statins[17] have been shown to reduce the risk of pancreatic cancer development, suggesting an inhibitory effect on carcinogenesis. The anticancer potential of these drugs has been examined in a whole range of other cancer types[18-21]. 

This study aims to investigate whether the afore​mentioned laboratory findings translate into a significant clinical survival benefit in the post-resection setting, and to observe if any of these medications could act in combination to give a synergistically beneficial effect on survival.

MATERIALS AND METHODS
Patients

All patients included in the study had a histologically confirmed PDAC removed from the head of the pan​creas by Whipple’s pancreaticoduodenectomy between December 2004 and March 2013. Data was retrospec​tively collected from hand held and electronic patient notes. This included whether they were taking ACEI/ARB (which were grouped as they both affect the local RAS), CCB, aspirin or statins as regular medications upon discharge after their operation.

Any drug which offered a significant benefit in survival was then investigated in combination with the other drugs to determine if any synergistic benefits were present.

Statistical analysis
Kaplan-Meier was used to calculate estimated median overall survival, which was measured in days after surgery, and the log-rank test was applied to compare groups. As some of the patients were still alive at the end of the study, censoring was applied, allowing these patients to be included in the analysis. (2 test was used to compare categorical variables. A P < 0.05 was considered significant.

Cox regression was used to exclude possible cofounding factors, and estimate the hazard ratios for various drug groups, adjusting for prognostic indicators. Prognostic indicators included sex, age (< 60 or ≥ 60 years), blood pressure status (hypertensive or normotensive), pre-operative body mass index (< 18.5, 18.5-25, > 25), post-operative adjuvant chemotherapy, CA19-9 level at diagnosis (< 47, 47-1000, > 1000), American Society of Anesthesiologists (ASA) grade (1-2 or 3-4), resection margin status and TNM staging. 

SPSS was used for all of the statistical analysis.

RESULTS
In total, 195 patients had a Whipple’s pancreatico​duodenectomy to remove a PDAC at the Newcastle Freeman Hospital between December 2004 and March 2013. Of these data could be collected for 164 patients with a median follow up time of 23.9 mo. 

Individual drug analysis

Drugs were initially looked at on an individual basis, creating four groups; ACEI/ARB (n = 30/11 = 41), CCB (n = 26), aspirin (n = 55), and statins (n = 39). Median daily dose of the various drugs were as follows; aspirin 75 mg, CCB 10 mg (range: 5-180 mg), statin 40 mg (5-40 mg), ACEI 10 mg (1.25-40 mg) and ARBs 60 mg (4-300 mg). Information on adjuvant chemotherapy could be collected for 153 patients. In total 110 (71.9%) received post-operative adjuvant chemotherapy. Of these 53 (48.2%) received 5FU treatment in the MAYO regime, 53 received Gemcitabine (48.2%), and the remaining 4 (3.6%) received other chemotherapeutic agents. Of the 53 patients taking Gemcitibine, 4 were also receiving Capecitabine and 2 were also receiving Carboplatin. None of the patients received radiotherapy.

Initial analysis compared median survival of every patient taking a particular drug, with those not taking that drug (Table 1). This initial analysis did not investigate whether the drug was being taken in combination with any of the other medications. None of the medications showed a statistically significant impact on survival when a Log rank test was applied. The only drug which showed an increase in median survival was CCB, (Figure 1) with those taking the drug having a median survival of 815 d compared with 528 d in those not taking the drug (P = 0.061). At this stage, the CCB group included every person taking CCB, some of which were also taking other medications such as aspirin, statins or ACEI/ARBs in various combinations. 

When multivariate analysis was applied, being in the CCB group was an independent predictor of improved survival with a hazard ratio of 0.475 (P = 0.023) as can be seen in Table 2. All of the other drugs resulted in worsened survival, but this was not statistically significant.

Combination therapy

After observing a statistically significant benefit in the entire CCB group, this drug was analysed in combination with the other drugs in the study, as seen at the top of Table 3. Both Kaplain-Meier median survival estimates and multivariate cox regression showed that there was no significant survival benefit in people taking either statins or ACEI/ARBs along with CCB (Table 3). However, the CCB + aspirin group (n = 15) had a significantly improved median survival; 1414 d compared to 528 d in those not on this drug combination (P = 0.012 Log rank test). This benefit was confirmed in the multivariate cox regression analysis; being in the CCB + aspirin group gave a HR of 0.300 (CI = 0.122-0.735, P = 0.008). Further analysis later revealed that this CCB + aspirin group was solely responsible for the increase in median survival seen in the initial entire CCB group (Figure 2). No other combination of ACEI/ARB, statins or aspirin showed a significant improvement in survival as seen in Table 3. 

CCB and aspirin

Further statistical analysis of patients taking CCB and/or aspirin was then performed. This divided the 164 patients into four groups; those taking CCB + aspirin in combination (n = 15), those taking aspirin without CCB (n = 40), those taking CCB without aspirin (n = 11), and those taking neither drug which acted as the control group (n = 98). (2 tests were then used to compare differences in the various prognostic indicators between these drug groups (Table 4). None of these prognostic indicators showed statistically significant differences between groups, except blood pressure status, ASA grade, and resection value; those taking CCB and/or aspirin were more likely to suffer from hypertension (P = 0.000), more likely to have a higher ASA grade (P = 0.008), and more likely to have a successful surgical resection (P = 0.020).

Kaplan-Meier estimated median survival was 601 d in those taking neither drug (Table 5). At 1414 d, com​bination of CCB + aspirin made a statistically significant improvement in median survival (P = 0.029 log rank test). Taking either drug alone led to a decrease in median survival time; median survival in the aspirin without CCB group was 392 d (P = 0.032), and was 343 d in the CCB without aspirin group (P = 0.563). Differences in survival between groups can be seen in Figure 2.

The previously observed benefit of taking CCB + aspirin remained statistically significant when multi​variate cox regression was used; this allowed for any differences in prognostic indicators, including resection status, and compared the CCB + aspirin group with those taking neither drug, to find a hazard ratio of 0.332 (CI = 0.126-0.870, P = 0.025). Taking either of the drugs in isolation made no statistically significant impact on survival when multivariate cox regression was applied.

DISCUSSION

This study interestingly demonstrates a greater than twofold increase in post-operative median survival in patients who take a combination of CCB and aspirin, as compared to those taking neither drug. The estimated median survival in patients taking neither drug was comparable to that in similar studies[22-24]. These observations remained significant when allowing for a range of prognostic indicators using multivariate cox regression. In contrast taking any of these medications in isolation or other combinations did not impact on survival. One may therefore postulate that aspirin and CCB’s may act in synergy to inhibit cancer-stromal interactions and thus improve survival. 

It has been suggested that the dense desmoplastic reaction that surrounds tumours may account for up to 90% of tumour volume[25]. This represents an intriguing concept in tumour staging, as whilst one may theoretically achieve a tumour-free R0 resection margin, large amounts of activated tumour stroma may be left behind and act as a catalyst for recurrent disease. Therefore, in the context of this study’s findings, it may be that aspirin and CCB act in combination to inhibit any subsequent protumorigenic activity, thus reducing/slowing recurrence and improving survival.

A vast array of different signalling pathways exist which are involved in the development and progression of cancer. The benefits of inhibiting multiple pathways, or multiple points on a single pathway, via combination drug therapy is supported by clinical data showing the synergistic effects of combining anti-cancer therapies leading to improved outcomes compared to the sum of each individual drug’s benefits[26]. To the author’s knowledge, this is the first study looking at a combination of CCB and aspirin as a therapeutic option in pancreatic cancer. As a result, the mechanisms of action are poorly understood. However, we can consider some of the laboratory work which prompted this study, to appreciate some of the potential underlying mechanisms.

Aspirin’s role as an anti-inflammatory, anti-platelet drug is well established through its inhibitory action on the inflammatory enzyme cyclooxygenase-1 (COX-1), and is known to have a key role in reducing the risk of cancer development in a variety of malignancies, including pancreatic cancer[16,27,28]. The mechanism of effect is likely due to the inhibition of stromal-interactions which interfere with local inflammation. This is particularly pertinent in PDAC given the significant inflammatory environment observed, with a weak and fragile extra-cellular matrix promoting cancer development[29]. The fact chronic pancreatitis is a key risk factor in PDAC supports this. 

There are various pathways aspirin exerts an influence upon in this setting. Incorrect regulation of the transcription factor nuclear factor kappa B (NF-(B) can lead to excess local inflammation and a positive feedback loop amplifying the activity of the local RAS to oncogenic levels[30]. NF-(B is frequently activated in pancreatic cancer which suggests a link between local inflammation and progression of pancreatic cancer[31]. Aspirin’s inhibitory effect on inflammation and NF-(B have been demonstrated in laboratory studies[31,32], and a resulting decrease in the progression and development of PDAC has been observed in mouse models[33].

Another molecule involved in inflammation is COX-2, an inflammatory enzyme which is also often raised in pancreatic cancer; the inhibition of which leads to decreased carcinogenesis[34]. Although aspirin has a greater effect on COX-1, it may have a role in inhibiting COX-2 in pancreatic cancer. The immune system also plays a role in inflammation, and immune inflammatory cells are one of the cellular components of pancreatic stroma. One such immune cell is the FOXP3 regulatory T cell, which aspirin has been shown to inhibit in the context of pancreatic stroma[9].

CCBs have also shown promise in the laboratory, with an earlier study showing that CCBs can inhibit growth and decrease the doubling time of pancreatic cancer cells[35]. Furthermore the stroma is known to represent a barrier to chemotherapy, and CCBs may have a role in improving chemo penetrance in a range of cancer types, including pancreatic[36]. CCBs have been shown to increase the effectiveness of chemotherapy on a resistant pancreatic adenocarcinoma via its effect on P-glycoprotein, which is also known as multidrug resistance protein[37].

Another possible mechanism of action involves cholecystokinin (CCK), an intracellular peptide hormone which has various roles in control of the pancreas[38]. It is known that high levels of CCK can cause both formation and progression of pancreatic cancer[39]. CCBs have the ability to limit the effects of CCK on pancreatic cells and lead to decreased carcinogenesis[40] and metastasis[41]. Alternatively CCBs have been shown to inhibit the pro​liferation of pancreatic cancer through the blockade of IK calcium-activated potassium channels[8].

This study is limited by the small sample size of patients taking aspirin and CCB in combination. It is also limited by the fact we looked at regular medications being taken on discharge from hospital, which did not allow any analysis into the effect of altering the duration of administration of these medications. 

The retrospective nature of this work brings an inherent selection bias however this was countered through multivariate analysis including a range of pro​gnostic indicators. The one key difference between groups related to the resection margin status, where those taking aspirin and CCB in combination were more likely to have an R0 resection. However, when allowed for using multivariate analysis, the benefits of combining aspirin and CCB still remained statistically significant. One may potentially hypothesise that the anti-stromal effects of taking this combination of medications pre-operatively led to a less locally advanced tumour and therefore a higher chance of full resection. 

It could be argued that it is simply the CCB which are having an effect on survival, as seen in our initial individual drug analysis, and that aspirin was only found as a coincidence as we were looking at combinations in the already beneficial CCB group. However, our statistics would suggest that the only reason that CCB showed a benefit on individual drug analysis was the presence of 15 people within the group who were also taking aspirin. Indeed, without those 15 patients, CCB in isolation showed no benefit.

In conclusion, this novel retrospective study has shown that the potential anti-stromal benefits of CCB and aspirin demonstrated by previous laboratory studies do translate into survival benefits in patients with pancreatic ductal adenocarcinoma. Laboratory studies would be useful to determine the mechanism of action of the synergistic effect observed. Further clinical studies with larger patient groups, as well as randomised prospective studies, will help to determine the true anti-cancer potential of these drugs. This study builds on previous laboratory research and represents an exciting new range of potential therapeutics for pancreatic cancer, especially given the cheap, accessible and safe nature of these drugs. 

COMMENTS
Background

The complex interaction between pancreatic ductal adenocarcinoma and its surrounding tissue microenvironment (termed stroma) plays a large part in the dismal prognosis of pancreatic cancer. Recent laboratory studies have examined the potential use of common pharmaceuticals, such as calcium channel blockers (CCB), aspirin, angiotensin-converting enzyme inhibitors/angiotensin Ⅱ receptor blockers and statins, in inhibiting these protumorigenic stromal interactions. Further clinical research is required to look at the effects of these drugs on mortality. 

Research frontiers

Studies looking at whether the potential benefits suggested by laboratory research translates into increased survival in clinical research is a current hotspot in this field. There has also been growing interest into the effect of combining therapies to get a synergistic effect; an area which this study explores.

Innovations and breakthroughs

This study built on previous laboratory research to show survival benefits in the clinical setting. The authors demonstrated a statistically significant improvement in Kaplan-Meier estimated median survival in patients taking a combination of aspirin and CCB, a combination which has not been studied in this setting before. The twofold increase in estimated median survival seen in the aspirin + CCB group was confirmed by multivariate cox regression which found the increase in survival to remain significant when a range of prognostic indicators was allowed for. 

Applications

If the findings of this study are confirmed by further research, patients with pancreatic cancer could expect improvements in life expectancy, with the simple addition of extremely cheap, well tolerated, and readily available medications.

Terminology 

The stroma is the local microenvironment which surrounds the tumour and is made up of a variety of cellular (vascular, inflammatory and neural cells) and non-cellular components. Most of these are present in the normal pancreas and aid in regulating normal pancreatic function. In the presence of a pancreatic tumour stromal cells become activated, resulting in increased tumour proliferation, chemotherapy resistance and metastasis.

Peer-review

This is a novel look at a very interesting topic. In the clinical finding presented in this manuscript, the authors showed that combination CCB and aspirin can increase survival in patients with pancreatic cancer pancreatic ductal adenocarcinoma following pancreaticoduodenectomy although in a small number of patients. A potential mechanism related to targeting stromal interactions in pancreatic cancer was proposed. 
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Figure 1  Kaplan-Meier curves showing overall survival in those taking calcium channel blockers and those not taking the drug. (P = 0.061 using log rank test). CCB: Calcium channel blockers.

[image: image2.png]Cum survival

e
>

e
s

without aspirin
ither

2000 3000
Days suvival




Figure 2  Kaplan-Meier curves showing overall survival in those taking calcium channel blockers and aspirin in combination and taking one or neither drug. (P = 0.01 using log rank test). CCB: Calcium channel blockers. 
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Table 1  Differences in Kaplan-Meier estimated median survival between individual drugs groups


Drug name


�
Number taking the drug out of 164 patients


�
Median survival estimate for those taking the drug (d)


�
Median survival for those not taking the drug (d)


�
P value (log rank test)


�
�
ACEI/ARB


�
41


�
539


�
611


�
0.652


�
�
CCB


�
26


�
815


�
528


�
0.061


�
�
Aspirin


�
55


�
504


�
546


�
0.846


�
�
Statins


�
39


�
504


�
577


�
0.368


�
�
Significance calculated using log-rank tests. ACEI/ARB: Angiotensin-converting enzyme inhibitors/angiotensin Ⅱ receptor blockers; CCB: Calcium channel blockers.








Table 2  Univariate and multivariate cox regression comparing individual drug groups with those not taking the drug


Drug name


�
Number taking the drug out of 164 patients


�
Univariate analysis


�
Multivariate analysis


�
�
�
�
HR (95%CI)


�
P-value


�
HR (95%CI)


�
P-value


�
�
ACEI/ARB


�
41


�
1.094 (0.741-1.614)


�
0.653


�
1.129 (0.617-2.065)


�
0.693


�
�
CCB


�
26


�
0.635 (0.393-1.025)


�
0.063


�
0.475 (0.250-0.902)


�
0.023


�
�
Aspirin


�
55


�
1.036 (0.726-1.479)


�
0.846


�
1.041 (0.651-1.667)


�
0.865


�
�
Statins


�
39


�
1.200 (0.806-1.787)


�
0.369


�
1.055 (0.614-1.814)


�
0.845


�
�
ACEI/ARB: Angiotensin-converting enzyme inhibitors/angiotensin Ⅱ receptor blockers; CCB: Calcium channel blockers.








Table 3  Kaplan-Meier survival estimates and multivariate cox regression comparing patients taking a combination of medications with patients on one or neither drug


Drug combination


�
Number of people on 


�
Kaplan-Meier estimated median survival


�
   Multivariate cox regression


�
�
�
combination out of 164


�
For those on the drug combination


�
For those not on drug combination


�
P-value (log rank)


�
HR (95%CI)


�
P-value


�
�
CCB + aspirin


�
15


�
1414


�
528


�
0.012


�
0.300 (0.122-0.735)


�
0.008


�
�
CCB + statin


�
12


�
  544


�
539


�
0.284


�
0.413 (0.155-1.101)


�
0.077


�
�
CCB + ACEI/ARB


�
12


�
  485


�
541


�
0.450


�
0.512 (0.194-1.348)


�
0.175


�
�
Aspirin + statin


�
27


�
  504


�
546


�
0.697


�
0.969 (0.509-1.844)


�
0.924


�
�
Aspirin + ACEI/ARB


�
22


�
  485


�
569


�
0.923


�
0.948 (0.438-2.054)


�
0.893


�
�
Statin + ACEI/ARB


�
21


�
  368


�
577


�
0.426


�
1.126 (0.533-2.379)


�
0.756


�
�
ACEI/ARB: Angiotensin-converting enzyme inhibitors/angiotensin Ⅱ receptor blockers; CCB: Calcium channel blockers.











Table 4  Comparison of differences in prognostic indicators between drug groups 


Characteristics


�
No CCB/aspirin, n (%) 


�
CCB and aspirin, n (%)


�
Aspirin without CCB, n (%) 


�
CCB without Aspirin, n (%)


�
P value


�
�
�
n = 98


�
n = 15


�
n = 40


�
n = 11


�
�
�
Sex


�
�
�
�
�
�
�
   Male


�
56 (57.1)


�
     5 (33.3)


�
25 (62.5)


�
  8 (72.7)


�
0.169


�
�
Age (yr)


�
�
�
�
�
�
�
   < 60


�
39 (39.8)


�
     5 (33.3)


�
  8 (20.0)


�
  3 (27.3)


�
0.157


�
�
   ≥ 60


�
59 (60.2)


�
   10 (66.7)


�
32 (80.0)


�
  8 (72.7)


�
�
�
Blood pressure status


�
�
�
�
�
�
�
   Hypertensive


�
27 (27.6)


�
   13 (86.7)


�
22 (55.0)


�
  11 (100.0)


�
0.000


�
�
   Non-hypertensive


�
71 (72.4)


�
     2 (13.3)


�
18 (45.0)


�
0 (0.0)


�
�
�
BMI


�
�
�
�
�
�
�
   < 18.5


�
2 (2.0)


�
0 (0)


�
1 (2.5)


�
0 (0.0)


�
0.307


�
�
   18.5-25


�
52 (53.1)


�
     5 (33.3)


�
24 (60.0)


�
  3 (27.3)


�
�
�
   > 25


�
41 (41.8)


�
     9 (60.0)


�
14 (35.0)


�
  8 (72.7)


�
�
�
Adjuvant chemotherapy


�
�
�
�
�
�
�
   Received post-op


�
69 (70.4)


�
     9 (60.0)


�
23 (57.5)


�
  9 (81.8)


�
0.333


�
�
   Not received


�
24 (24.5)


�
     5 (33.3)


�
13 (32.5)


�
1 (9.1)


�
�
�
CA19-9


�
�
�
�
�
�
�
   < 47


�
27 (27.6)


�
     3 (20.0)


�
  9 (22.5)


�
1 (9.1)


�
0.437


�
�
   47-1000


�
51 (52.0)


�
     7 (46.7)


�
20 (50.0)


�
  7 (63.6)


�
�
�
   > 1000


�
8 (8.2)


�
     3 (20.0)


�
  6 (15.0)


�
  3 (27.3)


�
�
�
ASA grade


�
�
�
�
�
�
�
   1-2


�
81 (82.7)


�
   12 (80.0)


�
22 (55.0)


�
  8 (72.7)


�
0.008


�
�
   3-4


�
17 (17.3)


�
     3 (20.0)


�
18 (45.0)


�
  3 (27.3)


�
�
�
Resection value


�
�
�
�
�
�
�
   R0


�
14 (14.3)


�
     6 (40.0)


�
  9 (22.5)


�
  5 (45.5)


�
0.020


�
�
   R1


�
83 (84.7)


�
     9 (60.0)


�
31 (77.5)


�
  6 (54.5)


�
�
�
T status


�
�
�
�
�
�
�
   T1-2


�
3 (3.1)


�
     2 (13.3)


�
1 (2.5)


�
0 (0.0)


�
0.199


�
�
   T3-4


�
95 (96.9)


�
   13 (86.7)


�
39 (97.5)


�
  11 (100.0)


�
�
�
N status


�
�
�
�
�
�
�
   N0


�
7 (7.1)


�
     3 (20.0)


�
  5 (12.5)


�
0 (0.0)


�
0.242


�
�
   N1


�
90 (91.8)


�
12 (80)


�
35 (87.5)


�
  11 (100.0)


�
�
�
P-values were calculated using tests 2 tests. CCB: Calcium channel blockers; ASA: American society of anaesthesiologists; BMI: Body mass index.








Table 5  Kaplan-Meier survival estimates and multivariate cox regression comparing patients taking a combination of calcium channel blockers + aspirin with patients on one or neither drug


Drug group


�
Number of people 


�
Estimated median 


�
P-value (log rank) 


�
    Multivariate cox regression


�
�
�
in group


�
survival (d)


�
compared to control


�
HR (95%CI)


�
P-value


�
�
Control (no CCB/aspirin) 


�
98


�
  601


�
-


�
      1


�
-


�
�
CCB + aspirin


�
15


�
1414


�
0.029


�
0.332 (0.126-0.870)


�
0.025


�
�
Aspirin without CCB 


�
40


�
  392


�
0.032


�
1.658 (0.968-2.840)


�
0.066


�
�
CCB without Aspirin


�
11


�
  343


�
0.563


�
1.039 (0.416-2.595)


�
0.935


�
�
CCB: Calcium channel blockers.
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