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Abstract 

 

Background 

This study was undertaken to delineate the most predictive pattern at presentation 

for patients with non-metastatic pancreatic cancer compared to patients with              

metastatic pancreatic cancer who present to a medium sized hospital. 

Methods 

Data were collected at a medium sized hospital from 2009-2014 for patients with 

newly diagnosed pancreatic adenocarcinoma. Laboratory values, CT scans,                

pathology reports and ERCP results were obtained. Data are presented as mean 

(median +/- standard deviation). 

Results 

Fifty-two patients met the criteria for inclusion and were clinically diagnosed with 

pancreatic cancer. The median age was 71 years old. CEA levels for metastatic 

pancreatic cancer were 107.9 (20.6 +/- 166.7) ng/dl and 9 (6 +/- 11.6) ng/dl for 

non-metastatic cancer (P-value<0.05). 

Bilirubin levels for metastatic pancreatic cancer were 4.1 (0.7 +/- 6.6) mg/dl and 

10.3 (10.4 +/- 8.1) mg/dl for non-metastatic cancer (p=0.009). CA19-9 levels for 

metastatic pancreatic cancer were 37,529 (644 +/- 88,352) U/ml and 5,150 (668 +/

- 16,985) U/ml for non-metastatic cancer. 

Conclusion 

Elevated total bilirubin alongside low CEA appears to be a stronger predictor of 

non-metastatic disease at presentation compared to CA 19-9 alone. 
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Introduction 

Pancreatic cancer is one of the deadliest and most aggressive cancers and is currently the third leading 

cause of cancer related deaths in the United States, surpassing breast cancer, and even expected to  

overtake colon cancer as the second place[1,2]. The overall 5-year survival rate for pancreatic cancer is 

9%[3,4,5] and 3% for metastatic pancreatic cancer. The most common pancreatic cancer subtype is                 

pancreatic adenocarcinoma[6,7,8,9], while the second most common are pancreatic neuroendocrine                    

neoplasms2. 

Even though the prognosis and survival rate of pancreatic cancer seem so dismal[10,11], studies have 

shown that the survival for non-metastatic early stage pancreatic adenocarcinoma is relatively high. 

Pancreatic adenocarcinoma in situ (stage 0) has a 5-year survival rate of 85% and 69% for stage 1A12, 

which makes early detection and diagnosis the most important, yet challenging, step of managing              

pancreatic cancer[12,13]. Surgical resection continues to be the only hope for cure for pancreatic              

cancer[2,14,15]. 

The only serum biomarker that is approved by the United States Food and Drug Administration for 

routine management of pancreatic cancer is Cancer Antigen 19-9 (CA 19-9), but due to it’s low                   

positive predictive value, it is only appropriate for detecting cancer recurrence and response to                     

treatment[16,17]. Cancer embryonic antigen (CEA) seems to be a more clinically significant biomarker 

in prediction of advanced pancreatic cancer when compared with CA 19-918. We undertook this study 

to examine the usefulness and practicality of CEA and bilirubin levels as a predictor of metastatic state 

for patients with pancreatic cancer presenting to a non-tertiary center. 

 

Methods 

We retrospectively reviewed the charts of patients who were newly diagnosed with pancreatic cancer 

and were admitted from the emergency department from 2009-2014 at a medium-sized non-tertiary 

hospital. Pertinent labs, imaging, pathology results, dates of diagnosis, consultations ordered,                       

procedures, operations, and adjuvant therapy data were 

recorded and analyzed. Categorical variables were compared using Chi-squared or Fisher’s exact tests, 

as appropriate. Kaplan-Meier survival curves were generated to visualize survival differences, and    

statistical significance between groups was assessed using the log-rank test. 

Continuous variables are presented as medians, and they were compared using the Mann-Whitney U 

test or analysis of variance. Data are reported as median (mean +/- standard deviation). Patients                 

included in this study presented to the emergency department at the medium-sized hospital and were 

newly diagnosed with pancreatic cancer during the 5-year period. 

 

Results 

Fifty-two patients met the criteria for inclusion and were clinically diagnosed with pancreatic cancer. 

The majority were men (56%). The median age was 71 years old with the ages ranging from 55 to 90 

years old. Thirty-three patients diagnosed with pancreatic cancer were confirmed by biopsy. The                    

pathologic subtypes were adenocarcinoma (28), neuroendocrine (3), squamous cell (1) and                          

cholangiocarcinoma (1) (Figure 1). Most of the patients had the cancer localized (50), with the majority 

localized in the pancreatic head (28), while the other 25 were located in the pancreatic tail (10),                    

pancreatic body (11) or classified as an overlapping lesion of pancreas (Figure 2). Twenty-seven                  
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Figure 1. Number of pancreatic cancer cases based on pathologic subtypes (n=33)  

Figure 2. Number of pancreatic cancer cases based on location 

Figure 3. Average CEA in metastatic vs non-metastatic Pancreatic cancer. (p-value<0.05) 
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patients were diagnosed with clinical metastatic disease and 23 patients were diagnosed with                           

non-metastatic disease. 

The initial workup of diagnosing pancreatic cancer includes ordering multiple laboratory tests, most 

notably bilirubin, CEA and CA19-9. Thirty patients had their serum CEA tested, the mean (median +/- 

standard deviation) CEA level for metastatic pancreatic cancer was 107.9 (20.6 +/- 166.7) ng/dl and 9 

(6 +/- 11.6) ng/dl for non-metastatic cancer (Figure 3), and of the patients that had a CEA value > 8, 10 

had metastasis at the time of presentation, compared to three patients without metastatic disease. Four 

patients with metastases had a CEA < 8 compared to 10 without metastases (p=0.02). Forty-six patients 

underwent bilirubin testing and the mean (median +/- standard deviation) bilirubin for those diagnosed 

with metastatic cancer was 4.1 (0.7 +/- 6.6) mg/dl, while the mean (median +/- standard deviation)   

bilirubin of those diagnosed with non-metastatic cancer was 10.3 (10.4 +/- 8.1) mg/dl (p=0.009) 

(Figure 4). CA19-9 testing was undertaken for 42 patients. The mean (median +/- standard deviation) 

CA19-9 level for metastatic pancreatic cancer was 37,529 (644 +/- 88,352) U/ml and 5,150 (668 +/- 

16,985) U/ml for non-metastatic cancer. Seven patients with metastatic disease had a CA19-9 > 5000 

compared to two patients without metastasis. Eight patients with metastatic disease presented with a 

CA 19-9 < 5000 compared to 15 patients without metastases (p= 0.49). 

Twenty-one patients had ERCPs undertaken and 14 of those patients had stent placements. Five                    

patients underwent a pancreaticoduodenectomy, two patients underwent a distal pancreatectomy with 

splenectomy, six patients underwent laparoscopies and one patient underwent an extended distal                  

pancreatectomy. The consult frequencies were as follows: gastroenterology (66%), oncology (61%), 

and general surgery (39%) (Figure 5). The time from diagnosis to port placement was 22.5 days and 

time from diagnosis to surgery was 10 days. 

The survival between patients with metastatic vs non-metastatic disease was statistically significant (p= 

0.01) (Figure 6). Moreover, there was a statistically significant difference in survival between patients 

with normal bilirubin and CEA vs abnormal bilirubin and CEA (p=0.02) (Figure 9). The comparison 

between normal vs abnormal bilirubin alone and normal vs abnormal CEA alone showed no significant 

difference (p=0.21, p=0.82 respectively). 

Figure 4. Average total bilirubin for patients with metastatic vs. non-metastatic                 

pancreatic cancer  
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Figure 6. Kaplan Meier curve comparing survival between patients with metastatic vs non-metastatic 

disease.  

Figure 5. Percentage of consults requested during pancreatic cancer management at a non-tertiary hospital. 
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Figure 7. Kaplan Meier comparing survival rates between patients normal CEA vs abnormal CEA. 

Figure 8. Kaplan meier curves comparing survival between patients with normal bilirubin vs abnormal 

bilirubin. 
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Discussion 

Pancreatic cancer remains one of the most challenging and pressing medical concerns worldwide due to 

its poor survival rates, grim prognosis, and difficulty in detecting metastasis. It is currently the third 

leading cause of cancer-related deaths in the United States, with a five-year survival rate of just 9% for 

non-metastatic cases and only 3% for metastatic pancreatic cancer[1, 2, 3, 4, 5]. The primary danger 

lies in its late-stage detection, as early diagnosis significantly improves prognosis and treatment                 

outcomes. 

Currently, no reliable screening tool exists for detecting pancreatic cancer in its early stages. The only 

serum biomarker approved by the U.S. Food and Drug Administration for routine management of the 

disease is Cancer Antigen 19-9 (CA 19-9). However, due to its low positive predictive value, CA 19-9 

is primarily useful for monitoring cancer recurrence and treatment response rather than early                            

detection[16,17]. Additionally, its levels can be elevated in cases of biliary obstruction, limiting its                 

utility in identifying metastatic disease, as biliary obstruction and metastasis do not always coincide in                   

pancreatic cancer. Therefore, CA 19-9 should be reserved for patients without biliary obstruction later 

in their disease course, while carcinoembryonic antigen (CEA) should be used early alongside bilirubin 

levels. 

The primary objective of this study was to assess the predictive value of CEA and bilirubin levels, 

compared to CA 19-9, in determining cancer progression and the presence of metastasis for patients 

with pancreatic cancer18. Previous research has shown that CEA is significantly elevated for patients 

with pancreatic cancer. Our findings confirmed this as CEA levels were markedly elevated for patients 

with metastatic pancreatic cancer (107.9 (20.6 ± 166.7) ng/dL) compared to those with non-metastatic 

disease (9 (6 ± 11.6) ng/dL). Additionally, the bilirubin level for patients with metastatic disease was 

Figure 9. Kaplan Meier curve comparing survival between patients with normal CEA and bilirubin vs 

abnormal CEA and bilirubin.  
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0.7 (4.1 +/- 6.6) mg/dL, whereas it was 10.4 (10.3+/- 8.1) mg/dL for patients with non-metastatic               

disease. Notably, CA 19-9 levels in our study did not demonstrate significance for detecting metastatic 

disease. 

It is also worth noting that 5–10% of the general population and up to 25% of some ethnic populations 

harbor homozygous alterations in the FUT2/3 genes, which causes them to be incapable of producing 

and/or secreting CA 19-9. Additionally, CA 19-9 levels tend to elevate in diabetics and elderly                         

patients19, which is another reason why we believe CA 19-9 cannot be solely relied on as a biomarker 

for pancreatic cancer. 

Additionally, we observed that general surgery consultations were utilized less frequently (39%)                

compared to gastroenterology (66%) and oncology (61%) consultations. We advocate for earlier                  

surgical consultation in the management of pancreatic cancer, particularly in patients without                     

metastatic disease. Early involvement of surgery can facilitate timely mediport placement and                 

potentially allow for tumor resection if deemed feasible. 

This study has several limitations. First, the sample size is relatively small, and further research with 

larger patient cohorts is needed to better assess the relationship between CEA, total bilirubin levels, and 

the metastatic status of pancreatic cancer. Additionally, not all patients in our study had complete               

laboratory data for total bilirubin, CEA, and CA 19-9, which may have impacted the analysis. 

 

Conclusion 

Our study suggests that combining CEA and total bilirubin levels may serve as a valuable prognostic 

tool in pancreatic cancer patients. Elevated total bilirubin alongside low CEA appears to be a stronger 

predictor of non-metastatic disease at presentation compared to CA 19-9 alone. Additionally, general 

surgery consultations were likely underutilized, and earlier involvement could have facilitated timely 

mediport placement and potential surgical intervention. 

 

Abbreviations 

CA 19-9, Cancer Antigen 19-9; CEA, Cancer embryonic antigen; CT-scan, Computed tomography 

scan; ERCP, Endoscopic retrograde cholangiopancreaticography.  
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