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Lung cancer, the leading cause of cancer deaths globally, has better survival rates with early detection. 
Annual low-dose CT (LDCT) screenings are recommended for high-risk individuals due to age and 
smoking. These individuals are also at risk for other cancers. Our study explores gastrointestinal 
(GI) cancer mortality in lung cancer screening participants and the potential of LDCT screenings to 
detect pancreatic cancer. We utilized data from a prospective multi-institutional cohort study, the 
International Early Lung Cancer Action Project (I-ELCAP). We analyzed GI cancer deaths among 
participants in New York State (1992–2010), exploring demographics and GI cancer distribution. 
Radiologists retrospectively reviewed pancreatic cancer cases within 24 months post-LDCT, comparing 
findings with original reports. Among 10,150 participants, 189 died from GI cancers; mean age 75, 
mostly male smokers. Pancreatic cancer (41.8%) led, followed by esophageal (17.5%) and colon 
cancer (16.9%). Median time between baseline LDCT and death was 116 months (9.7 years). 82/189 
(43.4%) participants died within 5 years of their last LDCT screening, with pancreatic cancer again 
prominent (45.1%). In 79 pancreatic cancer deaths, 17.7% occurred within 24 months post-LDCT. A 
re-review identified previously undetected pancreatic findings, with 4 out of 14 participants (28.6%) 
showing abnormalities. This underscores the potential of lung cancer screening programs to provide 
insights beyond lung health. This study of over 10,000 participants in a lung cancer screening program 
reveals that they are at risk for GI cancer deaths, particularly pancreatic cancer. Re-reviews of LDCT 
scans revealed previously undocumented pancreatic findings in a third of participants who died from 
pancreatic cancer, underscoring the need to identify, document, and follow up on these findings.
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Lung cancer continues to be the leading cause of cancer-related deaths worldwide, but early detection 
significantly contributes to lowering lung cancer deaths1. The US Preventive Services Task Force recommends 
annual screening for lung cancer with low-dose computed tomography (LDCT) in adults aged 50 to 80 years 
who have a 20 pack-year smoking history who are currently smoking or have quit within the past 15 years2. 
Lung cancer screening participants have an increased risk of other cancers due to shared factors like age and 
smoking3,4.

In the American population, the primary malignant conditions of the gastrointestinal (GI) tract, collectively 
referred to as GI cancers – including cancers of the esophagus, stomach, small intestines, colon, rectum, anal 
canal, liver, biliary tract, gallbladder, and pancreas – accounted for more lives lost than respiratory system 
cancers in 20235. While screening recommendations already exist for colorectal cancers2, gastric cancers in 
specific populations6, and hepatic cancers in high-risk patients7, there is currently no widely accepted protocol 
for pancreatic cancer screening, despite it being the third leading cause of cancer-related deaths in the United 
States. Pancreatic cancer accounts for approximately 62,200 new patients annually, leading to 48,800 deaths8. The 
most common type, pancreatic ductal adenocarcinoma, constitutes 90% of these cases, with an average diagnosis 
age of 658. Pancreatic cancer-specific survival rate is low but early-stage diagnosis (stage I) significantly improves 
five-year survival rates to around 80%9,10. Pancreatic cancers often develop from well-defined precursor lesions 
such as pancreatic intraepithelial neoplasms, intraductal papillary mucinous neoplasms, and mucinous cystic 
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neoplasms11. These lesions can be detected on CT scans, suggesting a potential screening window12–14. However, 
due to its relative rarity, the US Preventive Services Task Force does not recommend general population 
screening, citing a grade D recommendation against it for asymptomatic individuals15,16.

The International Cancer of the Pancreas Screening consortium’s study of 2552 high-risk individuals 
(deemed at high risk for pancreatic cancer due to a strong family history or a pancreatic cancer gene mutation) 
revealed that 28 (1%) developed pancreatic cancer over a median follow-up of 29 months (Interquartile range 
of 40 months)17. Some participants in this study may be eligible for lung cancer screening (median age 60, 30% 
smokers)17.

In parallel, the 2023 PANDA (PANcreatic cancer Detection with Artificial intelligence) study demonstrated 
AI’s impressive capability to detect and diagnose pancreatic ductal adenocarcinoma and non-malignant lesions 
on non-contrast CT scans with high accuracy18. However, while AI holds promise, there is still a lack of 
substantial data, particularly on large cohorts without family risk.

Our study aimed to investigate the occurrence of deaths attributed to GI cancer, with a specific focus on 
pancreatic cancer, and examine early detection possibilities within the International Early Lung Cancer Action 
Project (I-ELCAP). Initiated in 1992, the project focused on diagnosing lung cancer using annual LDCT 
screenings, involving over 90,000 participants. Our objective is to enhance our understanding of the usefulness 
of LDCT screening in identifying and addressing pancreatic cancer among I-ELCAP participants in New York 
State, thereby maximizing the benefits of participating in a lung cancer screening program.

Materials and methods
We searched all reported deaths due to GI cancer-related deaths among participants who underwent LDCT 
screening in I-ELCAP 1992 to January 31, 20101. These participants include all those enrolled in the initial 
Early Lung Cancer Action Program19, NY-ELCAP20, and all subsequent participants enrolled the Early Lung 
Cancer Action Program at Weill Cornell Medical College between 1999 and 2010. The cause of death was coded 
according to the International Classification of Diseases, 10th Revision (ICD-10)21. We have conducted a search 
for deaths related to malignant neoplasms of digestive organs with the following codes, C15-C26: C15 (malignant 
neoplasm of esophagus), C16 (malignant neoplasm of stomach), C17 (malignant neoplasm of small intestine), 
C18 (malignant neoplasm of colon), C19 (malignant neoplasm of rectosigmoid junction), C20 (malignant 
neoplasm of rectum), C21 (malignant neoplasm of anus and anal canal), C22 (malignant neoplasm of liver 
and intrahepatic bile ducts), C23 (malignant neoplasm of gallbladder), C24 (malignant neoplasm of other and 
unspecified parts of biliary tract), C25 (malignant neoplasm of pancreas), and C26 (malignant neoplasm of other 
and ill-defined digestive organs).

All participants consented to the LDCT screening according to the approved institutional review board 
protocols at each participating institution. Each participant’s demographics, smoking history, height and 
weight, body mass index (BMI), comorbidities of diabetes, chronic obstructive pulmonary disease (COPD) or 
emphysema, hypertension, cardiovascular disease (CVD) were self-reported and documented at time of baseline 
enrollment.

All patients were followed annually by the principal investigator and by the study coordinator at each 
participating institution, who submitted the information required by the protocol to the coordinating center. 
Updates for each participant were regularly maintained and presented at each of the International Conferences 
on Screening for Lung Cancer held since 199922. In cases of known participant death, details including date and 
cause of death were obtained from their physician, family, and the National Death Index in the United States. 
Follow-up from date of last CT to death, the last contact, or January 15th, 2020, whichever came first, was 
documented for each participant.

We focused on patients who had died within 5 years after their last LDCT. We have opted for a 5-year timeline 
with the aim of encompassing precursor lesions associated with some slow-growing GI cancer23,24. We explored 
the demographic characteristics of these patients and examined the distribution of GI cancer among them. We 
reviewed the original structured reports of their last LDCT to identify any findings that could have been signs 
of GI cancer.

To specifically explore pancreatic cancer, experienced radiologists retrospectively re-reviewed the most 
recent and baseline LDCT scans of the participants who succumbed to pancreatic cancer within 24 months 
after their last LDCT, to identify any pancreatic findings such as calcification(s), atrophy/fatty infiltration, mass, 
pancreatic edema and pancreatic duct dilatation. We have chosen a 24-month time frame, considering the rapid 
development of pancreatic cancers and the duration of their preclinical phase17. Radiologists were blinded to the 
cause of death and vital status. These results were then compared with the original radiological report.

All methods and procedures carried out in this study were in strict compliance with the relevant guidelines 
and regulations, ensuring the highest standards of research integrity and participant safety.

All participants involved in the study provided informed consent to undergo low-dose CT screening. This 
process was part of a Health Insurance Portability and Accountability Act (HIPAA)–compliant, Institutional 
Review Board (IRB)–approved cohort study (Mount Sinai, STUDY-12-00212), conducted in accordance with the 
protocols set forth by the IRBs at each participating institution. The study adhered to both HIPAA regulations 
and the principles of the Declaration of Helsinki. The IRBs rigorously reviewed and sanctioned the procedures 
to ensure that the rights, safety, and well-being of all participants were upheld throughout the study.

Statistical analyses
We conducted a comprehensive analysis of the data, which included frequencies and descriptive statistics for all 
variables. Crude mortality rates, mortality of GI, and pancreatic cancer per 100,000 person-years were calculated. 
Baseline characteristics among participants who died from different causes of GI cancers were compared using 
the Student t-test or Kruskal-Wallis test for continuous variables, and chi-square or Fisher’s exact test for 
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categorical variables. To compare the re-review and the original radiological reports, we employed chi-square 
or Fisher’s exact test. These analyses were executed using Medistica. pvalue.io, a Graphic User Interface to the 
R statistical analysis software, 2019-2425. All statistical tests were two-sided, and a p-value less than 0.05 was 
considered statistically significant.

Results
Among the 10,150 participants, 2909 (28.7%) died at the end of follow-up yielding a mortality rate of 149.95 
per 100,000 person-years. Of these 2909 deaths, 189 (6.5%) died from malignant neoplasms of digestive organs 
(ICD-10, C15-C26); a mortality rate of 9.74 per 100,000 person-years. Mean age was 67 years, the majority were 
male (117/189, 61.9%), nearly all were smokers (187/189, 98.9%), with a high average pack-year of 53.9. The most 
prevalent comorbidity reported at baseline was COPD or emphysema (30/189, 15.9%), followed by hypertension 
(19/189, 10.1%), asthma (14/189, 7.4%), and diabetes (12/189, 6.3%). Five participants already presented with 
another cancer at baseline, and 26/189 (13.8%) had a family history of lung cancer. Characteristics of participants 
who died from GI cancers are detailed in Table 1.

The most frequent cause of GI cancer deaths was pancreatic cancer (C25) (79 participants of 189, constituting 
41.8%), followed by esophageal cancer (C15) (33/189, 17.5%), colon cancer (C18) (32/189, 16.9%), liver cancer 
(C22) (18/189, 9.5%), stomach cancer (C16) (16/189, 8.5%), biliary tract cancers (C24) (6/189, 3.2%), rectal 
cancer (C20) and gallbladder cancer (C23) (1/189, 0.5%) (Fig. 1).

The median time between baseline LDCT scan and death was 116 months (9.7 years). The median age at 
death was 75 years. The median time between the last LDCT scan performed as part of the lung cancer screening 
program and death was 72 months (6 years).

Pancreatic cancer consistently stands out as the leading cause of GI cancer mortality across age brackets at the 
time of death (60–69, 70–79, 80–89 years) (Fig. 2). Irrespective of smoking intensity, pancreatic cancer remains 
the predominant cause of GI cancer death, even among patients with lower smoking exposure (Fig. 3). GI cancer 
related deaths are more frequent among those with over 40 pack-years of smoking history. Ages at death and 
tobacco history do not significantly influence the distribution of mortality among different GI cancers.

All GI 
cancers
(n = 189) (%)

Pancreas
n = 79 (%)

Esophagus
n = 33 (%)

Colon
n = 32 (%)

Liver
n = 18 (%)

Gastric
n = 16 (%)

Bile duct 
carcinoma
n = 6 (%)

Rectum 
n = 4 
(%)

Gallbladder
n = 1 (%)

P-
value

Age at baseline
Mean (standard deviation) 67.1 (6.20) 66.9 (6.74) 67.3 (4.83) 66.6

(5.10)
66.9
(7.43)

69.2
(7.17)

67.0
(7.27)

64.5
(3.11)

72.0
(-) 0.83

Age at deaths
Mean (standard deviation) 75.9 (7.36) 75.0 (7.88) 76.2 (7.10) 75.8 (6.55) 75.4 (6.62) 79.6 (6.69) 78.7 (9.67) 74.0 

(7.62) 78.0 (-) 0.41

Female 72 (38) 33 (41.3) 5 (15) 18 (56) 6 (33) 3 (19) 2 (33) 4 (100) 1 (100)
< 0.05

Male 117 (62) 46 (57.5) 28 (85) 14 (44) 12 (67) 13 (81) 4 (67) 0 (0) 0 (0)

Race
African American/ West
Indian

16 (8.6) 5 (6.3) 3 (9.1) 4 (13) 3 (17) 1 (6.7) 0 (0) 0 (0) 0 (0)

0.56Asian 3 (1.6) 1 (1.3) 1 (3) 0 (0) 1 (5.6) 0 (0) 0 (0) 0 (0) 0 (0)

Spanish/ Hispanic/ Latino 3 (1.6) 1 (1.3) 0 (0) 1 (3.2) 0 (0) 0 (0) 0 (0) 1 (25) 0 (0)

Caucasian 163 (88) 70 (87.5) 29 (88) 26 (84) 14 (78) 14 (93) 6 (100) 3 (75) 1 (100)

Patient reported comorbidity

Diabetes 12 (6.3) 8 (10) 1 (3) 1 (3.1) 2 (11) 0 (0) 0 (0) 0 (0) 0 (0) 0.64

Asthma 14 (7.4) 73 (91.3) 33 (100) 27 (84) 17 (94) 16 (100) 4 (67) 4 (100) 1 (100) 0.07

Emphysema or COPD 30 (16) 16 (20) 5 (15) 2 (6.2) 3 (17) 3 (19) 1 (17) 0 (0) 0 (0) 0.70

High Cholesterol 7 (3.7) 3 (3.8) 1 (3) 1 (3.1) 0 (0) 1 (6.2) 0 (0) 1 (25) 0 (0) 0.44

Hypertension 19 (10.1) 6 (7.5) 5 (15) 3 (9.4) 2 (11) 2 (12) 0 (0) 1 (25) 0 (0) 0.71

Peripheral Vascular Disease 1 (0.5) 0 (0) 0 (0) 1 (3.1) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0.41

Myocardial infarction 3 (1.6) 1 (1.3) 0 (0) 1 (3.1) 0 (0) 0 (0) 1 (17) 0 (0) 0 (0) 0.24

Stroke 6 (3.2) 3 (3.8) 1 (3) 2 (6.2) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0.90

Liver disease 1 (0.5) 0 (0) 0 (0) 1 (3.1) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0.41

Other cancer 5 (2.6) 2 (2.5) 2 (6.1) 0 (0) 0 (0) 1 (6.2) 0 (0) 0 (0) 0 (0) 0.59

Smokers/ Current 187 (99)/ 94 
(52)

77 (97) / 36 
(49)

33 (100)/ 14 
(44)

32 (100)/ 18 
(56)

18 (100)/ 
12(67)

16 (100)/ 
8(53)

6 (100)/ 
3(50)

4 (100)/ 3 
(75) 1 (100)/ 0(0)

Pack-years
Mean (standard deviation) 53.9 (28.5) 50.0 (24.7) 58.4 (29.0) 53.8 (30.2) 55.6 (22.2) 59.1 (35.0) 69.9 (57.6) 37.5 

(22.2) 60.0 (-) 0.86

Family history of lung cancer 26 (14) 11 (14) 2 (6.1) 3 (9.4) 2 (11) 4 (25) 3 (50) 1 (25) 0 (0) 0.12

Table 1. Baseline characteristics of I-ELCAP participants in New York State who died of GI cancer. Notably, 
there were significantly more men than women. The mean pack-years was high (> 50 pack-years), and the 
mean age at death was 75.9 years.
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Characteristics of participants who died from GI cancer within 5 years of the last LDCT 
screening
As shown in Tables  2, 82/189 (43.4%) participants died from GI cancer within 5 years of their last LDCT 
screening. Again pancreatic cancer emerged as the most prevalent (37 participants out of 82, constituting 45.1%), 
followed by esophageal cancer (14/82, 17.1%), colon cancer (13/82, 15.9%), liver cancer (7/82, 8.5%), stomach 
cancer (6/82, 7.3%), rectal cancer (2/82, 2.4%), biliary tract cancers (2/82, 2.4%) and gallbladder (1/82, 1.2%).

The median time between the participants’ baseline LDCT screening and death was 117 months (9.8 years). 
The median time between the participants’ last LDCT screening and death was 27.7 months (2.3 years).

According to the original documented reports of their last LDCT scans, 55 out of these 82 (67.1%) participants 
had lung nodules and 38 out of 82 (46.3%) had one or more abdominal findings. These abdominal findings 
were diverse: 11 participants with gallbladder findings, 5 with spleen findings, 13 with liver findings, 3 with 

Fig. 2. Age-specific distribution of gastrointestinal cancer mortality. These charts show that across different 
age groups, the distribution of GI cancer mortality in lung cancer screening participants varies slightly, but 
pancreatic cancer remains the most lethal.

 

Fig. 1. Distribution of gastrointestinal cancer mortality in 189 participants. This chart illustrates the 
distribution of GI cancer mortality in participants of a lung cancer screening program, highlighting the 
relative impact of each type on overall cancer-related deaths. Pancreatic cancer is the most frequent cause of 
GI cancer deaths and lacks a screening strategy. These data underscore the unmet need and the importance of 
maximizing participation in a lung cancer screening program to conduct a comprehensive health check.
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pancreas findings, 9 with adrenal findings, and 16 with kidney findings. These findings were generally benign, 
but 17/82 (20.7%) exhibited findings that could be identified retrospectively as signs of GI cancer on their last 
LDCT. Eight participants had hepatic cysts (possible metastasis), two had suspicious pancreatic findings, two 
presented suspicious esophageal findings, two had suspicious finding for lung metastases, one had ascites, one 
had a suspicious gastric findings and one had a suspicious lymph node. For 7 out of 17 (41.2%) participants, 

All participants
n = 189 (%)

Within 5 years of their last LDCT
n = 82 (%)

Pancreas (C25*)
Esophagus (C15)
Colon (C18)
Liver (C22)
Gastric (C16)
Rectum (C20)
Biliary duct (C24)
Gallbladder (C23)

79 (41.8)
33 (17.5)
32 (16.9)
18 (9.5)
16 (8.5)
6 (3.2)
4 (2.1)
1 (0.5)

37 (45.1)
14 (17.1)
13 (6.9)
7 (8.5)
6 (7.3)
2 (2.4)
2 (2.4)
1 (1.2)

Table 2. Causes of death related to malignant neoplasms of digestive organs (GI cancers) in a total of 
189 participants, and on the subset of 82 individuals who died within 5 years following their last LDCT 
screening. Causes of death were determined using ICD-10 codes for GI cancers: C15-C26, covering cancers of 
the esophagus, stomach, small intestine, colon, rectosigmoid junction, rectum, anus, liver, gallbladder, biliary 
tract, pancreas, and other digestive organs. Whether within 5 years of their last LDCT or in the long term, 
pancreatic cancer remains the deadliest. * Cause of death coded according to the International Classification of 
Diseases, 10th Revision.

 

Fig. 3. Gastrointestinal cancer mortality distribution in relation to smoking history. These charts show 
that according to the number of pack-years smoked, the distribution of GI cancer mortality in lung cancer 
screening participants varies slightly, but pancreatic cancer remains the most lethal.
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additional investigations were recommended in the original report. 11 out of these 17 (64.7%) had findings that 
can be retrospectively interpret as signs of already advanced disease.

Characteristics of participants who died from pancreatic cancer
Among the 10,150 participants, 79 (0.8%) died of pancreatic cancer (mortality rate of 4.07 per 100,000 person-
years). The baseline characteristics of these 79 patients were generally similar to those of the remaining GI 
cancer-related deaths (Table  1). Median time between baseline LDCT screening and death was 110 months 
(range: 66-1453 months); it was 67.1 months, (range 30.6–107.9 months) from their last LDCT screening.

Of the 79 participants who died of pancreatic cancer, two had pancreatic lesions identified on the original 
report of their last LDCT screening. These included a cystic structure in the tail of the pancreas (discovered 49 
months before death), and a dilatation of the main pancreatic duct (noted 58 months before death). Both of these 
signs are indicators that should have raised suspicion of pancreatic cancer in the 2 participants26,27. The other 77 
(97.5%) participants who died of pancreatic cancer had no reported pancreatic lesions.

Three of the 79 participants who passed away from pancreatic cancer, had cystic hepatic lesions identified in 
their last LDCT screening which may have been pancreatic cancer metastases, 9.5 months, 18 months, and 26 
months respectively before death.

Original vs. re-review of baseline and last LDCT in lung cancer screening participants who 
died of pancreatic cancer 
Of the 79 participants who died of pancreatic cancer, 14 (17.7%) died due to pancreatic cancer within 24 months 
following their last LDCT screening. No pancreatic findings were reported in the original baseline LDCT 
reports of these participants, but in 3 of 14 (21.4%) further investigation were recommended on their last LDCT 
screening: two for suspicious lung lesions that could indicate metastases, and one for the presence of ascites.

On re-review of the baseline LDCTs for these 14 participants (median time 31.5 months, IQR 20–75, before 
death), 4 participants (28.6%) (compared to 0/14 in the original report, p = 0.098) were found to have pancreatic 
lesions: one with calcifications, two with atrophy, and one with both calcifications and atrophy. Among them, 
3/4 had stable pancreatic findings on the last LDCT (median 26 months later, IQR 14-37.5), while one showed 
worsening atrophy.

Overall, upon re-review of the last available LDCTs for these 14 participants (median 15.5 months after 
their baseline LDCT, IQR 12–65), two additional participants showed findings (one with calcification, one with 
atrophy), bringing the total to 6/14 (42.9%) with pancreatic abnormalities (compared to 0/14 in the original 
reports, p < 0.05) (Table 3).

Discussion
All I-ELCAP screening participants who had their baseline low-dose CT screening performed in New York City 
and State between 1992 and 2010 are included in this prospectively collected cohort. Among 10,150 participants, 
deaths from GI cancer -namely cancers of esophagus, stomach, small intestines, colon, rectum, anal canal, liver, 
biliary tract, gallbladder, and pancreas- were documented in 189 (1.9%). The distribution of these GI cancers 
across various primary sites is similar to that reported by recent studies which all showed that pancreatic cancer 
was the most common cause of GI cancer-related deaths5. These participants, on average, died 9.2 years after 
their entry into the program, suggesting a potential window for early diagnosis. Most of the participants who 
died from GI cancer were men and heavy smokers, with an average of over 50 pack-years of smoking.

Focusing on the 82 participants who died within 5 years, pancreatic cancer remains the most lethal GI 
cancer. This mirrors trends in the general population, where pancreatic cancer leads GI cancer mortality and 
paradoxically, it remains one of the cancers where most at-risk individuals do not meet the strictly reserved 
screening criteria28. To effectively leverage lung cancer screening programs for GI cancer detection and prevent 
mortality, concentrating on the pancreas for enhanced monitoring and early detection efforts seems strategic. 
The shared mechanism between pancreatic lesion and associated lung adenocarcinoma could potentially stem 
from smoking and the overconsumption of diets high in total fat29–31. There may also be other mechanisms at 
play, such as genetic and epigenetic factors, which still need to be explored.

Original report
n = 14 (%)

Re-review
n = 14 (%) p-value

Pancreatic lesion on the baseline LDCT
Calcification(s)
Atrophy/Fatty infiltration

0
0

1 (14.3)
4 (28.6)

1
0.09

Pancreatic lesion on the last LDCT
Calcification(s)
Atrophy/Fatty infiltration

0
0

3 (21.4)
4 (28.6)

0.22
0.09

Table 3. Baseline and last available LDCT screening findings of participants who died of pancreatic cancer 
within 24 months of their last LDCT screening: original reports versus re-review. The original reports did not 
document any pancreatic findings, whereas the re-review by experienced radiologists identified undocumented 
pancreatic findings in 42% of last available LDCT scans and 29% of baseline LDCT scans. This comparison 
highlights the importance of thoroughly examining the pancreas, even if it is not the primary focus of lung 
cancer screening.
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Of the 82 participants who died from GI cancer within 5 years of their last LDCT, 17 (20.7%) had lesions 
that, upon retrospective re-review could have been considered as signs of cancer (median time before deaths: 
27.8 months). However, it remains uncertain whether these findings, and their thorough exploration, could have 
influenced the course of events as over half of the cases had suspicious findings of already advanced disease.

We identified a cohort of 79/189 (41.8%) participants who passed away due to pancreatic cancer, primarily 
comprising elderly individuals and heavy smokers. Most of these individuals died long after exiting the screening 
program, limiting the scope of our conclusions. Among them, two (2.5%) displayed suspicious pancreatic lesions 
on the original report of their last screening LDCT scans, years before their deaths. However, these findings 
did not prompt further investigation. This suggests the importance of not only reporting these findings, but 
monitoring them over time, and conducting additional examinations if necessary.

Because of the rapid tumor progression of pancreatic cancer, we then focused on the participants who died 
from pancreatic cancer within 24 months after their last available CT. The original reports of their last scan, 
and their baseline LDCT, did not indicate any pancreatic findings. Additional investigations were originally 
recommended for three participants due to extra-pancreatic abdominal lesions on their last available LDCT, 
suggesting that the disease was already advanced. Reviewing their baseline LDCT showed that about a third 
of participants had pancreatic lesions that could have hypothetically necessitated additional investigations and 
perhaps changed their outcomes. This underscores the importance of careful scrutiny of the pancreas and timely 
management of suspicious pancreatic findings due to the extremely limited window of opportunity.

The American Gastroenterological Association guidelines suggest that pancreatic cancer screening should 
be considered for patients at high risk, including first-degree relatives of individuals with pancreatic cancer who 
have at least 2 genetically related affected relatives32. Studies are now focusing on well-defined high-risk cohorts. 
A meta-analysis of pancreatic cancer screening covering 16 studies and 1,551 high-risk participants found a 
pooled proportion of 1.4% in achieving screening goal33. These goals were defined as any diagnosis of resectable 
pancreatic cancer, pancreatic intraepithelial neoplasia-3, or high-grade dysplasia intraductal papillary mucinous 
neoplasm. These findings underscore the potential benefits of targeted pancreatic cancer screening in high-risk 
groups.

Our findings suggest that participants in a lung cancer screening program are suitable candidates for testing 
AI tools to detect and diagnose pancreatic cancer on non-contrast CT scans. Future feasibility studies should 
adjust imaging protocols to account for the rarity but rapid progression of pancreatic cancer in this population.

LDCT screenings have the potential to identify additional findings beyond lung cancer, including significant 
conditions like pancreatic cancer. Expanding LDCT’s role could make screening more comprehensive, improving 
early cancer detection and patient outcomes.

At present, our emphasis is solely on encouraging radiologists to identify pancreatic findings and to document 
these lesions. When pancreatic lesions are identified, an attempt should be made to localize, measure and describe 
them, along with noting other changes when identified, and follow them on the next scan. Suspicious pancreatic 
lesions should trigger additional investigation, even if recommendations for monitoring specific pancreatic 
findings in lung cancer screening participants are still lacking. For now, it is advisable to adhere to guidelines 
established for the general population34–36. Among these, MRI may be considered when fatty infiltration deviates 
from the common patterns of lipomatosis34,37. A 3.5 mm threshold is reasonable for diagnosing ductal dilatation 
and guiding further investigation38,39. Pancreatic cysts larger than 2.5 cm, or those presenting high-risk features-
such as a thickened wall, lymphadenopathy, or changes in the main duct caliber- should be further evaluated35,40.

This underscores the need to follow a well-defined protocol for detecting and interpreting pancreatic findings, 
along with providing appropriate follow-up recommendations, especially for participants with a significant 
smoking history and diabetes; associated with an increased risk of pancreatic cancer41. The retrospective nature 
of this study, despite the prospective data collection, presents an inherent limitation. Relying on mortality data 
may introduce a bias, especially for pancreatic cancer, which, while relatively uncommon, is exceptionally 
deadly. This bias could lead to a distortion in the apparent frequency of pancreatic cancer compared to other 
cancers within our cohort. The entire pancreas may not be fully visualized in LDCT scans performed for lung 
cancer screening. Furthermore, image quality and soft tissue resolution may be affected by the use of LDCT. 
However, our study demonstrates that pancreatic findings can still be detected using LDCT. Future integration of 
AI tools may further improve detection and allowing for further evaluation using high-resolution imaging when 
necessary. Another potential bias arises from the radiologists’ re-review, which could notably impact results. 
Such a re-review may introduce detection bias, as radiologists might have focus more on the lungs in the initial 
report, potentially resulting in a less thorough examination or reporting of pancreatic and other gastrointestinal 
findings. Nevertheless, this influence is mitigated by the fact that radiologists were blinded to both the patient’s 
vital status and the study objectives. Another limitation is the small sample size, and the fact that we did not 
include CT scans of participants who did not die from pancreatic cancer as a comparative group in our re-
review. Furthermore, compliance with the annual screening protocol was variable among the participants; that 
may impact validity and introduce uncertainties. Lastly, it is crucial to note that the study focuses on a diverse 
but American population based in New York City and State, limiting the generalizability of findings to other 
populations.

The significance of this study lies in its pioneering exploration of a critical avenue—leveraging thoracic 
LDCT scans conducted within the framework of lung cancer screening for the prevention of pancreatic cancer. 
The substantial inclusion of scans within our cohorts adds to the robustness of our findings.

Conclusion
This study of over 10,000 participants in an annual LDCT lung cancer screening program highlights the risk 
of death from GI cancers, particularly pancreatic cancer. A re-review of LDCT scans revealed undocumented 
pancreatic findings in baseline and last available LDCT scans of participants who died from pancreatic cancer 
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within 2 years. It is crucial to carefully examine, document, and monitor the pancreas during lung cancer 
screenings. This study underscores the potential of lung cancer screening programs to provide valuable insights 
beyond lung health. Incorporating technological advancements, such as AI tools, could significantly enhance 
the effectiveness of these screenings and pave the way for including pancreatic cancer detection in lung cancer 
protocols, providing a comprehensive health check.
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