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A new accurate model for predicting mortality up to 12 months

after ERCP

Kalaitzakis E. All-cause mortality after ERCP. Endoscopy 2016,48:987-94.

Endoscopic  retrograde  cholangiopancreatography
(ERCP) is a specific and advanced endoscopic proce-
dure for diagnosing and treating pancreaticobiliary dis-
eases. However, complications can occur in 5%-12% of
cases (1-3). The most common complications are pan-
creatitis (1%-15%), cholangitis (1%-5%), hemorrhage
(1%-4%), and perforation (1%-2%) (3-5). A post-ERCP
complication may cause mortality. The 30-day mortal-
ity rate after ERCP has been reported to be 2.2%-5.9%
(3,6-10). It has been reported that half of the deaths
are directly related to ERCP procedures (3). Due to the
considerable risk of complications, retrospective and
prospective studies have evaluated risk factors for post-
ERCP complications, and morbidity and mortality were
found to be related to a patient’s age and comorbidity
as well as the number of ERCP procedures performed in
a hospital and the type of intervention (3,6-10).

Recent studies have focused on the development of
models of predictors of mortality after ERCP. A national-
scale, population-based study from England demon-
strated that the overall 30-day mortality rate after the
first ERCP procedure was 5.3% (9). The results of the
study showed that increasing age, male sex, emergency
admission status, and non-malignant comorbidity were
related to 30-day mortality after the first ERCP proce-
dure in non-cancer diseases. Only advanced age and
emergency admission status were found to be associ-
ated with mortality in cancer diseases. The obvious ef-
fect on prognosis was the presence of cancer. A study
by Kalaitzakis was published in the November issue of
“Endoscopy”in 2016 (11). The author aimed to externally
validate the previously published 30-day mortality post-
ERCP risk model (9) and to develop a medium-term (3-12
months) prediction model for mortality up to 12 months
after ERCP. Data were searched from the Swedish Hospi-
tal Discharge Registry (HDR) and Swedish Death Registry.

In the model in the English study, there were five vari-
ables that were found as independent predictors of 30-

day mortality in the regression analysis: age, sex, emer-
gency admission status, non-cancer comorbidity, and
cancer. It was shown that the model predicted death
after ERCP within 30 days with a 75.6% sensitivity and
77.9% specificity (9). In this current study, variables were
assessed in two cohorts. Cohort 1 (n=16478) comprised
patients who underwent their first ERCP procedure be-
tween 2005 and 2008. All variables that were used in the
previous original English risk model were assessed in this
cohort. The probability of the 30-day mortality of each
patient according to the published model was calculated.
Although the demographic data, type of admission, and
presence of gallstone-related diseases were very similar
between the previous English cohort and the current co-
hort (Swedish cohort 1), the presence of a cancer-related
diseases and non-cancer comorbidity in Swedish cohort
1 was higher than that in the English cohort. Therefore,
the original model was recalibrated and validated in a
separate cohort (cohort 2, n=6213) who underwent their
first ERCP procedure between 2008 and 2009. Similar to
cohort 1, data were obtained from the Swedish HDR, and
deaths were recorded from the Swedish Death Registry
until the end of 2010. The recalibrated model was tested
and showed very good discriminant validity.

Kalaitzakis reported that mortality ratio more than dou-
bled from 5% at 30 days to 11.9% at 3 months, which
was in accordance with the English study, and increased
further to 24.5% at 12 months following the first ERCP
procedure. Furthermore, the author emphasized that
hepatobiliary and pancreatic cancers were the main
causes of death throughout the first year after ERCP. Al-
most two-thirds of all deaths were due to hepatobiliary,
pancreatic and other malignancies. Gallstone-related
and other benign diseases were the main causes of
death in 6.1% and 8.4% of patients at 30 days, respec-
tively, and decreased to 2% and 4% at 12 months after
ERCP, respectively. The current study showed that 15
deaths could be related to a specific post-ERCP compli-
cation (1.8% of all deaths or 0.09% of all first ERCP pro-
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cedures at 30 days after the procedure), whereas 22 patients
died because of acute cholangitis (with or without common
bile duct stones) during the first 30 days after ERCP. The total
number of ERCP-related deaths 30 days after the ERCP proce-
dure was 35 in cohort 1 (4.3% of all deaths or 0.2% of all first
ERCP procedures at 30 days after the procedure). No additional
ERCP-related deaths were reported up to 12 months.

Subsequently, to develop a prediction model for all-cause mor-
tality up to 12 months after ERCP, variables used in the 30-day
mortality risk model were evaluated in cohort 1. The additional
potential predictors for 3-12 month mortality such as the pres-
ence of gallstone-related diseases, the teaching hospital status,
and the number of ERCP procedures performed were included
in the analysis. After the calculation of a prognostic score for
each patient, the medium-term mortality model was retested
in cohort 2. The validation and calibration of the new model
were reported as “very good!” As expected, older age, emer-
gency admission status, cancer diagnosis, and non-cancer
comorbidity were related to worse survival, but interestingly,
gallstone-related diseases were related to better survival.

The previously published English model predicting 30-day
mortality after ERCP was validated in the current study. Fur-
thermore, a new accurate model predicting mortality up to
12 months after the first ERCP procedure was developed, and
both of them tested were in two cohorts. The retrospective na-
ture and lack of clinical details and technical procedures were
the main limitations of the study. Kalaitzakis concluded that
the two mortality-predicting models after ERCP may be helpful
for selecting patients for close follow-up after the procedure
and for obtaining informed consent. In addition, the presented
models may be used by researchers in future studies.
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