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INTRODUCTION

Peutz-Jeghers syndrome (PJS) is a rare autosomal-dominant 
inherited polyposis syndrome associated with mucocuta-
neous pigmentation and multiple gastrointestinal (GI) pol-
yps in the digestive tract [1]. These polyps may result in GI 
bleeding, anemia, and abdominal pain due to obstruction 
or intussusception [1]. Although there is debate regarding 
the carcinogenic mechanism in PJS, it is known that these 
patients have an increased risk of both GI and extra-GI ma-
lignancies. The cancer risks of PJS patients have been report-
ed in various studies [1-11]; resulting in various surveillance 
recommendations. However, the supporting evidence is 
limited due to the rarity of PJS [1,2,12-15]. The incidence of 
PJS has been estimated at 1:50,000 to 1:200,000 live births 
[16]. In Asia, studies on the cancer risks of PJS patients have 
been conducted in Japan and China [5,17,18], but there 
have been few Korean studies on the subject [19].

In this study, we aimed to investigate the clinical features, 
cancer incidence rate, and the origins of malignancies in PJS 
patients in Korea. 

METHODS

Study population
PJS patients from nine referral medical centers were enrolled 
from January 1, 2002, to May 31, 2020. Demographic and 
clinical data were collected, including age, sex, family his-

tory of PJS, intussusception, surgery, follow-up date, and 
cancer diagnosis. These data were retrospectively obtained 
from electronic medical records. The data were fully ano-
nymized. A clinical diagnosis of PJS was made when any one 
of the following was present: (1) Two or more histologically 
confirmed Peutz-Jeghers (PJ) polyps; (2) Any number of PJ 
polyps and a family history of PJS; (3) Characteristic muco-
cutaneous pigmentation and a family history of PJS; (4) Any 
number of PJS polyps and characteristic mucocutaneous 
pigmentation [1]. 

For patients diagnosed with cancer, additional data ob-
tained included the date of cancer diagnosis, the original 
tumor site, the cancer stage, and the histopathology report. 
When more than one cancer was detected, data for all tu-
mors were collected. Carcinoma in situ (CIS) was consid-
ered a malignant tumor. Gastric, small intestinal, colorectal, 
pancreatic, and biliary cancers were all classed as GI can-
cers [3,5,6]. Squamous cell carcinoma of the oral cavity was 
classed as an extra-GI cancer. We also analyzed the frequen-
cy of intussusception and surgical resection due to intussus-
ception. 

This study was approved by the Institutional Review Board 
of each participating hospital (Boramae Medical Center, 
Number 30-2020-089; Samsung Medical Center, 2020-10-
087-002; Hallym University Dongtan Sacred Heart Hospital, 
2020-07-014-002; etc.). Written informed consent was 
waived by the Institutional Review Board.

Background/Aims: There have been little research on the cancer risks of patients with Peutz-Jeghers syndrome (PJS) in Ko-
rea. We aimed to investigate the clinical features of PJS patients and their cancer incidence rate. 
Methods: Patients with PJS from nine medical centers were enrolled. In those patients diagnosed with cancer, data ob-
tained included the date of cancer diagnosis, the tumor location, and the cancer stage. The cumulative risks of gastrointesti-
nal cancers and extra-gastrointestinal cancers were calculated using the Kaplan-Meier method. 
Results: A total of 96 PJS patients were included. The median age at diagnosis of PJS was 23.4 years. Cancer developed in 
21 of the 96 patients (21.9%). The age of PJS diagnosis was widely distributed (0.9 to 72.4 years). The most common cancers 
were gastrointestinal cancer (n = 12) followed by breast cancer (n = 6). The cumulative lifetime cancer risk was calculated to 
be 62.1% at age 60. The cumulative lifetime gastrointestinal cancer risk was 47.1% at age 70. The cumulative lifetime ex-
tra-gastrointestinal cancer risk was 40.3% at age 60. 
Conclusions: PJS onset may occur at any age and the risks of gastrointestinal and extra-gastrointestinal cancer are high. 
Thorough surveillance of PJS patients for malignancies is vital.

Keywords: Neoplasms; Peutz-Jeghers syndrome; Surveillance 

www.kjim.org


178 www.kjim.org

The Korean Journal of Internal Medicine Vol. 38, No. 2, March 2023 

https://doi.org/10.3904/kjim.2022.208

Statistical analysis
Continuous variables were expressed as either the median 
or the mean ± standard deviation. Categorical variables 
were expressed as numbers and percentages. The cumu-
lative risks of cancer, GI cancer, and extra-GI cancer were 
calculated using the Kaplan-Meier method. A comparison 
of the cumulative cancer risks was performed using a log-
rank test. In cases of multiple cancers, only the first cancer 
was included in the calculation of the cumulative cancer 

risk. In patients with two GI cancers or two extra-GI can-
cers, only the first cancer was included in the analysis of the 
cumulative GI cancer risk or cumulative extra-GI cancer risk. 
The second cancer was included in these latter calculations 
when the first and second cancers were GI and extra-GI, in 
either order [3]. The multivariable Cox proportional hazards 
model was used to identify factors associated with cancer 
development in PJS patients. p values < 0.05 were consid-
ered statistically significant. All statistical analyses were con-
ducted using IBM SPSS version 26 (IBM Corp., Armonk, NY, 
USA) statistical software.

RESULTS 

Basic characteristics of the study population
A total of 96 PJS patients from nine referral medical cen-
ters were included in this study. These included 48 males 
(50.0%) and 48 females (50.0%). The median age at the 
final follow-up was 34.7 years. The median age at diagnosis 
of PJS was 23.4 years. Among the 65 patients with fami-
ly history information available, 22 (33.8%) had a positive 
family history of PJS. Serine/threonine kinase 11 (STK11) 
mutation analyses were performed in 39 patients and de-
tected in 25 (64.1%). Cancer developed in 21 of the 96 
PJS patients (21.9%). GI cancers developed in 10 patients 
(10.4%) and extra-GI cancers in 13 patients (13.5%). The 
median age of cancer diagnosis was 42.5 years. The medi-
an age of GI cancer diagnosis was 48.6 years. The median 
age of extra-GI cancer diagnosis was 38.0 years (Table 1). 

Table 2. Frequencies of hospital admission and laparotomy 

due to intussusception in Peutz-Jeghers syndrome patients

Variable No. (%)

Number of admissions

0 46 (47.9)

1 39 (40.6)

2 9 (9.4)

3 1 (1.0) 

4 1 (1.0) 

Number of laparotomies

0 50 (52.1)

1 38 (39.6)

2 8 (8.3)

Table 1. Demographic and clinical characteristics of pa-

tients with Peutz-Jeghers syndrome (n = 96)

Characteristic Value

Age at the end of follow-up, yr 34.7 (10.5–81.2)

Follow-up duration, yr 6.2 (0–22.5)

Age of PJS diagnosis, yr 23.4 (0.9–72.4)

< 10 11 (11.5)

10–20 29 (30.2)

20–30 14 (14.6)

30–40 20 (20.8)

40–50 9 (9.4)

50–60 8 (8.3)

60–70 4 (4.2)

> 70 1 (1.0)

Sex

Male 48 (50.0)

Female 48 (50.0)

Family history of PJS

Positive 22 (22.9)

Negative 43 (44.8)

Unknown 31 (32.3)

STK11 mutation

Positive 25 (26.0)

Negative 14 (14.6)

Unchecked 57 (59.4)

Cancer 21 (21.9)

Age of cancer diagnosis, yr 42.5 (15.5–59.7)

GI cancer 10 (10.4)

Age of GI cancer diagnosis, yr 48.6 (16.2–66.6)

Extra-GI cancer 13 (13.5)

Age of extra-GI cancer diagnosis, yr 38.0 (15.5–59.7)

Values are presented as median (range) or number (%).
PJS, Peutz-Jeghers syndrome; STK11, serine/threonine kinase 
11; GI, gastrointestinal.
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Among the 96 PJS patients, 50 (52.1%) had been admitted 
with intussusception, and 11 (11.5%) had suffered more 
than one occurrence of intussusception. Forty-six patients 
(47.9%) underwent laparotomy due to intussusception, and 
eight (8.3%) underwent two laparotomies (Table 2). The 
age distribution of our patients at PJS diagnosis is shown 
in Table 1. 

Cancer spectrum and cumulative cancer risk 
Cancer distribution by site and gender are shown in Table 3. 
Double primary cancers occurred in seven of the 21 patients 
(33.3%) who developed cancer. The most common cancers 
were GI cancers (n = 12) followed by breast cancer (n = 6),  
uterine cervical cancer (n = 4), and thyroid cancer (n = 2). 
Among the GI cancers, pancreatic cancer was the most 
common (n = 4) followed by colorectal cancer (n = 3), and 
small bowel cancer (n = 3). The median ages at which each 
cancer type was diagnosed are shown in Table 3. In our 
study, cases of gastric cancer, cholangiocarcinoma, testicu-
lar germ cell tumor, prostate cancer, oral cavity squamous 
cell carcinoma, and acute lymphocytic leukemia were iden-
tified (Table 3).

Cumulative cancer risk, by age, was 3.3% at age 20, 
6.5% at age 30, 16.6% at age 40, 30.2% at age 50, and 
62.1% at age 60 (Table 4, Fig. 1A). There was no differ-

ence in cumulative cancer risk between genders (p = 0.618)  
(Fig. 1B). 

Cumulative GI cancer risk, by age, was 2.2% at age 20, 
3.9% at ages 30 and 40, 10.6% at age 50, 33.8% at age 
60, and 47.1% at age 70 (Table 4, Fig. 2A). There was no 
difference in cumulative GI cancer risk between genders  
(p = 0.142) (Fig. 2B). 

Cumulative extra-GI cancer risk, by age, was 1.1% at age 
20, 2.6% at age 30, 12.9% at age 40, 20.8% at age 50, 
and 40.3% at age 60 (Table 4, Fig. 3A). There was no dif-

Table 3. Cancer types in patients with Peutz-Jeghers syndrome

Site Male Female No. of cases Median age at diagnosis, yr Age range, yr

Gastrointestinal cancers 12

Colorectal cancer 2 1 3 59.2 56.9–66.6

Small bowel cancer 2 1 3 16.7 16.2–46.8

Gastric cancer 1 1 30.0 30.0 

Pancreatic cancer 2 2 4 51.0 43.6–67.6

Cholangiocarcinoma 1 1 63.4 63.4 

Extra-gastrointestinal cancers 16

Breast cancer 6 6 39.7 23.0–45.2

Cervical cancer 4 4 40.2 31.0–57.6

Thyroid cancer 2 2 41.4 38.0–44.7

Testicular germ cell tumor 1 1 52.6 52.6 

Prostate cancer 1 1 59.7 59.7 

Oral cavity cancer 1 1 34.3 34.3 

Leukemia 1 1 15.5 15.5 

Total no. of cases 11 17 28

Total no. of patients 9 12 21

Table 4. Cumulative incidence rates, by age, of cancer in 

patients with Peutz-Jeghers syndrome

Age, yr

Cumulative cancer risk, %

All cancers
Gastrointestinal 

cancers
Extra-gastroin-
testinal cancers

20 3.3 2.2 1.1 

30 6.5 3.9 2.6 

40 16.6 3.9 12.9 

50 30.2 10.6 20.8 

60 62.1 33.8 40.3 

70 62.1 47.1 40.3 

80 62.1 47.1 40.3 
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ference in cumulative extra-GI cancer risk between genders 
(p = 0.538) (Fig. 3B).

In the Cox regression analysis, STK11 mutation, sex, intus-
susception, and family history of PJS were not significantly 
associated with cancer development in PJS patients (Supple-
mentary Table 1).

DISCUSSION 

To date, this is the largest multi-center study of the clinical 
characteristics and cancer risks of PJS patients in Korea. A 
previous study has been conducted in Korea with PJS pa-
tients but the sample size was small (n = 30) and the anal-
ysis was limited [19]. The current study comprised 96 PJS 

Figure 1. Cumulative incidence rates of cancer. (A) Cumulative incidence rates of cancer in total patients with Peutz-Jeghers synsdome.  
(B) Comparision analysis by gender. There was no difference in cumulative cancer risk between male and female patients.
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Number of cumu-
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Figure 2. Cumulative incidence rates of gastrointestinal cancer. (A) Cumulative incidence rates of gastrointestinal cancer in total patients 
with Peutz-Jeghers syndrome. (B) Comparison analysis by gender. There is no difference between male and female patients. 
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patients in Korea. 
In our study, the median age for PJS diagnosis was 23.4 

years, slightly less than the 29 years reported in a Danish 
study [20]. In our sample, 11.5% were diagnosed with PJS 
before the age of 10, 41.7% before the age of 20, 13.5% 
after the age of 50, and 5.2% after the age of 60. The age 
range for PJS diagnosis was diffuse. This wide age distribu-
tion is consistent with the findings of a previous study [20]. 
Therefore, we need to suspect PJS when PJ polyps or muco-
cutaneous pigmentation are found in patients of any age. 

A family history of PJS was identified in 33.8% of the 65 
subjects with available family history information. Although 
the proportion of subjects with a family history of PJS in our 
study was lower than the 48% to 51% found in previous 
studies [19,20], we identified that a considerable portion of 
PJS patients as de novo cases. About half (47.9%) of the PJS 
patients in our sample underwent at least one laparotomy 
due to intussusception, which was lower than the 67% re-
ported in the Danish study [20].

In our study, cancer developed in 21.9% of the sample, 
which is within the 16% to 28% range of previous studies 
[5,20]. GI cancers developed in 10.4%, the same result as 
that of a previous study in China [5]. The median age of can-
cer diagnosis was 42.5 years, within the range of 41 to 45 
years seen in previous research [3,5,20]. A previous study in 
Korea reported a mean age of cancer diagnosis of 36 years 
[19]. In our study, cancer incidence rapidly increased after 

age 30, and the cumulative cancer incidence rate at age 
60 was 62.1%, slightly below the 67% seen in a study by 
Mehenni et al. [7]. There have been various studies on the 
cumulative cancer risks in PJS patients (Table 5) [3-11], but 
reports on the cancer risk of PJS patients in Asia are rare. A 
Japanese study reported a cumulative cancer risk at age 70 
of 83%, which is significantly higher than the 62.1% of our 
study. However, the Japanese study was a comprehensive 
review of case reports and retrospective cohort studies of 
patients with PJS reported in Japan, thus was not free from 
publication bias [17]. In a 2017 Chinese study, the cumu-
lative cancer risk at age 60 was 55%, slightly below the 
62.1% in our study [5]. In our study, GI cancer incidence 
rapidly increased after age 40, and the cumulative GI can-
cer risk at age 70 was 47.1%, similar to the 42% seen in 
the Chinese study [5]. In the study performed in Japan, the 
cumulative GI cancer risk at age 70 was 59%, which was 
higher than our 47.1%. 

Among the 21 cancer patients in our study, seven (33%) 
had double primary malignancies, which is slightly higher 
than the result of the Danish study, in which three of 12 
(25%) had double malignancies [20]. Since double primary 
malignancies develop in a considerable portion of PJS pa-
tients, it is important to be cognizant of the possibility of a 
second malignancy in PJS patients already diagnosed with 
cancer. 

Interestingly, among the GI cancer patients in our study, 

Figure 3. Cumulative incidence rates of extragastrointestinal cancer. (A) Cumulative incidence rates of extragastrointestinal cancers  in 
total patients with Peutz-Jeghers syndrome  (B) Comparison analysis by gender. There is no difference between male and female patients.
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pancreatic cancer was the most common. This was also 
seen in a study by Resta et al. [8] In a previous study of PJS 
patients in Korea, the most common malignancy was small 
bowel cancer [19]. In most other studies, colorectal cancer 
was the most common GI cancer in PJS patients [3,5,6,9,17]. 
Giardiello et al. [4] found a cumulative risk of colorectal can-
cer higher than that of small bowel cancer in PJS patients, 
but the relative risk of small bowel cancer was higher than 
that of colorectal cancer. In our study and a previous study 
in Korea, the incidence of colorectal cancer was lower than 
that of other studies. This is likely due to the preventative 
effects of colonoscopic polypectomy, but further research is 
needed. Enteroscopic polypectomy of small intestinal polyps 
is known to reduce polyp-related complications, including 
intussusception [21,22], but it is not known whether en-
teroscopic polypectomy reduces the risk of cancer of the 
small intestine. 

A study by van Lier et al. [3] found female PJS patients to 
have a higher risk of cancer than males. This appears to have 
been due to the additional risks of gynecological cancers 
and breast cancer [3]. However, in our study, there was no 
difference in the overall incidence rate of cancer between 
males and females. A Chinese study found that females had 
more extra-GI cancers than males [5]. In female Japanese 
patients, the risk of gynecological cancer and breast cancer 
was found to be higher than the risk of GI cancers. Gyne-
cological cancers and breast cancer tend to develop earlier 
than GI cancers in female PJS patients [17]. Although the 

incidence rate of extra-GI cancers in the current study was 
not significantly different between sexes, we observed ear-
lier development of female extra-GI cancers. We also found 
that patients were diagnosed with breast cancer, cervical 
cancer, and thyroid cancer at younger ages than those with 
other cancer types. The median ages of breast, uterine cer-
vical, and thyroid cancer diagnosis were all around 40 years. 
All patients with breast or thyroid cancer were diagnosed 
before the age of 50. Among our GI cancers, patients with 
small bowel cancer and gastric cancer were diagnosed rela-
tively early, also before the age of 50. In the previous stud-
ies, the average age of the small bowel cancer diagnosis 
was 37 to 42 years and the average age of diagnosis of the 
gastric cancer was 30 to 40 years [2,4]. These findings of 
our study and previous studies support the need for early 
initiation of GI tract surveillance in PJS patients [15]. 

There is some debate over the malignant potential of pol-
yps in PJS. Latchford and Phillips [23] evaluated over 1,000 
PJS polyps and identified only six cases of atypia and no 
adenomatous foci or malignant changes. Jansen et al. [24] 
suggest that PJS polyps do not have malignant potential. In 
contrast, a hamartoma-adenoma-carcinoma sequence has 
been suggested [25]. Studies reporting the development of 
malignancies in hamartomatous polyps support this hypoth-
esis [20,26]. In our study, a case of a hamartomatous polyp 
with multifocal adenoma and CIS transformation was iden-
tified, supporting the hamartoma-adenoma-carcinoma se-
quence hypothesis. However, since the malignant potential 
of PJS polyps has not been established, it is not clear whether 
endoscopic polypectomy can prevent cancer or reduce can-
cer risk [20,27]. Further studies are needed to clarify these 
issues. However, cancer-related risks aside, endoscopies are 
still necessary to detect and remove polyps due to the risks 
of other future complications such as intussusception or ob-
struction. Polypectomy of small bowel polyps prevents the 
need for emergency laparotomies [1,27,28]. 

In our study, four cases of pancreatic cancer were diag-
nosed. Previous research has found the lifetime risk of pan-
creatic cancer in PJS patients to be 11% to 55% [4,6,8,11]. 
Korsse et al. [11] reported a median age of pancreatic can-
cer diagnosis in PJS patients of 54 years. In the latter study, 
two subjects developed pancreatic cancer at a relatively 
young age (35 and 36 years) and the authors propose that 
surveillance for pancreatic cancer should begin at age 30 
[11]. In our study, the median age of pancreatic cancer diag-
nosis was 51 years and the youngest diagnosis of pancreatic 

Table 5. Cumulative lifetime cancer risks of patients with 

Peutz-Jeghers syndrome

Site Cumulative risk, % Reference

Any cancer 37–93 [3-10]

GI cancer 42–66 [3,5-9]

By site

Stomach 29 [4]

Small bowel 13 [4]

Colorectal 12–39 [4-6,8]

Pancreatic 11–55 [4,6,8,11]

Breast 24–54 [4,6,8,9]

Uterine 9 [4]

Ovarian 21 [4]

Testicular 9 [4]

GI, gastrointestinal. 
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cancer was 43.6 years. 
We found the most common locations for malignancies 

were GI, followed by the breast, uterine cervix, and thyroid. 
Thus, GI cancer and breast cancer were the most common in 
our PJS patients, which is consistent with previous findings 
[3,6,8]. The median age of breast cancer diagnosis in our 
study was 39.7 years. Our sample included six breast can-
cer cases. After excluding one of these that was diagnosed 
at another hospital, four of the remaining five cases were 
ductal CIS. This suggests that surveillance could enable the 
early detection of breast cancer in PJS patients. The young-
est of our breast cancer cases was 23-year-old. A previous 
study included a case of breast cancer diagnosed in a wom-
an aged only 19 [4]. These findings suggest the need for 
active surveillance for breast cancer in female PJS patients 
from the age of 20 or earlier. Cervical cancer was the sec-
ond most common malignancy in female patients of our PJS 
cohort. The youngest patient diagnosed with cervical cancer 
was 31-year-old. Japanese studies have reported cervical 
cancer as the most common in female PJS patients [17,18]; 
while a Chinese study found ovarian and cervical cancer to 
be more common than breast cancer [5]. We postulate that 
the greater incidence of breast cancer in our study may have 
been because many breast cancer cases were detected early 
due to breast cancer surveillance. 

Only a few previous studies have reported thyroid cancer 
in patients with PJS [17,29,30]. In our study, there were two 
cases of thyroid cancer and it was found to be the most 
common after GI, breast, and cervical cancer. The median 
age of thyroid cancer diagnosis was 41.4 years. Both cas-
es were papillary thyroid carcinoma. The youngest of the 
two thyroid cancer patients was 38-year-old. However, the 

few previous studies that have reported thyroid cancer in 
PJS patients have identified cases diagnosed in their early 
twenties suggesting the need for early initiation of thyroid 
cancer surveillance [29,30]. However, there is no evidence 
that early diagnosis can significantly improve survival with 
this type of malignancy [17].

Although the evidence available to inform PJS cancer 
surveillance programs aimed at reducing morbidity and 
mortality is limited, the high cancer risks justify such surveil-
lance, nonetheless. Various guidelines have been published 
[1,2,12-15], and most advise regular surveillance of the GI 
tract, breasts, and uterus. We would suggest that the utility 
of pancreatic and thyroid surveillance also requires investi-
gation (Table 6).

Our study had some limitations. First, this was a retro-
spective study and not free from selection bias. However, 
all PJS patients from multiple institutions were systematically 
enrolled based on the PJS diagnostic criteria established for 
this study. Second, the average follow-up period in each 
hospital was relatively short and medical histories, including 
previous cancer diagnoses, relied on the patient’s statement. 
Since PJS is a very rare disease, patients will be well aware 
of their diseases. And it seems that errors in the memory of 
cancer development are difficult to occur. Third, our study 
population was of Asian ethnicity only, and cannot be gen-
eralized to other ethnicities. Despite these limitations, our 
study is the largest Korean multi-center study of cancer risks 
in PJS patients. It is hoped that our findings will facilitate 
the creation of surveillance guidelines for Asian PJS patients.

In conclusion, PJS may be diagnosed at any age, and the 
risk of GI and extra-GI cancers is high. Cancer diagnoses in 
PJS patients, including small bowel, stomach, breast, and 

Table 6. Surveillance recommendations for Peutz-Jeghers syndrome patients (adapted from ESGE guideline 2019)

Modality Starting age Surveillance interval Treatment indication

Stomach Baseline: 8 years Baseline: If polyps found,  
every 1–3 years

Elective polypectomy

Esophagogastroduodenoscopy Routine: 18 years Routine: every 1–3 years

Small bowel 8 years Every 1–3 years Elective polypectomy for polyps > 15–20 mm

Capsule endoscopy or MRI Preferably using device-assisted enteroscopy

Colon Baseline: 8 years Baseline: if polyps found,  
every 1–3 years

Elective polypectomy

Colonoscopy Routine: 18 years Routine: every 1–3 years

Adapted from van Leerdam et al. [15], with permission from Georg Thieme Verlag KG.
ESGE, European Society of Gastrointestinal Endoscopy; MRI, magnetic resonance imaging.
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thyroid cancers, often occur at a relatively young age. Thus, 
thorough surveillance for GI and extra-GI malignancies is 
necessary and should be stipulated in PJS surveillance guide-
lines. Previously, there has been insufficient evidence for the 
development of such guidelines in Korea. It is hoped that 
the addition of the results of the present study to the exist-
ing body of evidence will be sufficient to enable the devel-
opment of domestic surveillance guidelines for PJS patients.

KEY MESSAGE
1.	 Peutz-Jeghers syndrome may be diagnosed at any 

age.
2.	 The risks of gastrointestinal and extra-gastrointes-

tinal cancer are high in patients with Peutz-Jeghers 
syndrome.

3.	Thorough surveillance for gastrointestinal and 
extra-gastrointestinal malignancies is necessary in 
patients with Peutz-Jeghers syndrome.
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Supplementary Table 1. Cox regression analysis to identify factors associated with cancer development in PJS patients

Variable HR 95% CI p value

Cancer

Univariable analysis

Male sex 1.251 0.518–3.022 0.619 

STK11 1.255 0.350–4.501 0.728 

Family history of PJS 2.236 0.778–6.425 0.135 

Intussusception 2.801 1.108–7.078 0.030 

Multivariable analysis (p value in univariable analysis < 0.2)

Male sex - - -

STK11 - - -

Family history of PJS 1.520 0.498–4.637 0.462 

Intussusception 2.418 0.878–6.659 0.088 

Gastrointestinal cancer

Univariable analysis

Male sex 2.551 0.702–9.274 0.155 

STK11 1.195 0.175–8.168 0.856 

Family history of PJS 2.521 0.472–13.458 0.279 

Intussusception 3.986 0.962–16.511 0.057 

Multivariable analysis (p value in univariable analysis < 0.2)

Male sex 2.161 0.585–7.984 0.248 

STK11 - - -

Family history of PJS - - -

Intussusception 3.514 0.843–14.657 0.085 

Extra-gastrointestinal cancer

Univariable analysis

Male sex 0.690 0.211–2.264 0.541 

STK11 1.133 0.225–5.703 0.879 

Family history of PJS 1.741 0.472–6.424 0.406 

Intussusception 1.362 0.450–4.123 0.585 

Multivariable analysis (p value in univariable analysis < 0.2)

Male sex - - -

STK11 - - -

Family history of PJS - - -

Intussusception - - -

PJS, Peutz-Jeghers syndrome; HR, hazard ratio; CI, confidence interval; STK11, serine/threonine kinase 11.
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