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Abstract

Background and Aim Elderly patients are frequently

affected by gallstone-related disease. Current guidelines

support cholecystectomy after a first acute biliary compli-

cation. In the aging, these recommendations are irregularly

followed.

Methods We analyzed data from patients 65 or older

admitted between June 30, 2004 and June 30, 2013 with a

diagnosis of acute pancreatitis, cholangitis, or cholecystitis.

Diagnosis and severity assessment were defined according

to current guidelines. Harms, mortality, and cholecystec-

tomy rates were evaluated. Baseline factors independently

predicting cholecystectomy were identified.

Results A total of 491 patients were included. The med-

ian age was 78.8 years, and 51.7 % were women. Acute

cholecystitis was present in 51.7 %, acute pancreatitis in

36.5 %, and acute cholangitis in 11.8 %. Cholecystectomy

was performed in 47.1 %. Age, myocardial infarct,

dementia, diabetes, nonmetastatic tumor, and severe liver

disease were risk factors for not undergoing surgery.

Complications related to hospital stay appeared in 33 % of

patients. Surgery, cholecystostomy, and ERCP presented

harms in 21–25 %. Overall mortality rate was 5.4 %:

10.4 % in acute cholangitis, 6.8 % in acute cholecystitis,

and 2.2 % in acute pancreatitis. Mild cases presented a

1.3 % mortality, while 28.6 % of severe cases died. After

discharge, 24.7 % of patients presented a new biliary

complication, 9.7 % of them severe. Relapse was more

frequent in patients managed without invasive procedures,

42.3 % than in cholecystectomy patients, 9.9 %

(p\ 0.001) and than in ERCP patients, 19.4 % (p = 0.01).

Conclusions Cholecystectomy should be recommended

to elderly patients after a first acute biliary complication. If

not previously performed, ERCP should be offered as an

alternative when surgery is contraindicated or refused.

Keywords Aged � Gallstones � Cholecystitis, Acute �
Cholecystectomy

Background and Aim

Gallstones are a common finding in the elderly. They are

present in 15 % of men and 25 % of women of age 70, with

higher prevalences in older patients [1]. Patients asymp-

tomatic at diagnosis present an 18 % risk of developing

symptoms during the next 15 years [2]. About 1.5 % of

symptomatic patients develop a biliary complication, acute

pancreatitis, acute cholecystitis, or acute cholangitis,

annually [3]. Although acute pancreatitis and cholecystitis

are the two most common gastrointestinal diagnoses

causing hospital admissions, their overall in-hospital mor-

tality is below 2 % [4]. Acute cholangitis is a far less

frequent disease, but with higher mortality rates [5]. Cho-

lecystectomy is the recommended approach after a biliary

complication. In mild cases, it should be performed during

the first admission, while severe cases may be delayed until

resolution of the acute episode [6, 7].

Management of biliary complications in the elderly may

suppose a challenge. Atypical or mild symptoms are more
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frequently present, comorbidity influences prognosis and

treatment options, and surgery in the acute setting involves

higher risks compared to younger patients [8]. Treatment

decisions are therefore not as straightforward. Life expec-

tancy, surgery risks, and patients’ opinions should be taken

into account.

The aim of this study was to describe the natural history

of acute biliary complications in the elderly. We intend to

describe severity degrees distribution, mortality, and

adverse events and harms related to treatment options,

focusing on factors influencing treatment decisions and

readmission rates related to biliary complications.

Methods

We conducted a single-center retrospective observational

analysis in the Fuenlabrada University Hospital. The study

protocol was approved by the ethics committee of our center.

The STROBE statement recommendations [9] were followed

in the design of the study and in the development of this paper.

Patient Selection

All patients 65 or older admitted between June 30, 2004

and June 30, 2013 with a diagnosis of acute pancreatitis,

cholangitis, or cholecystitis were suitable for inclusion.

Patients were identified using an electronic database which

includes all patients discharged or deceased in our hospital

and codifies all diagnoses as stated in the discharge reports.

Diagnoses are codified according to the International

Classification of Disease 9-Clinical Modification (ICD

9-CM). Patients with the following codes were included:

577.0 (acute pancreatitis), 576.1 (acute cholangitis), 575.0,

575.10, 575.12, 575.3, 575.4, 574.00, 574.01, 574.3, 574.4,

574.6, 574.7, and 574.8 (acute cholecystitis). Exclusion

criteria were stated as follows:

1. Patients not fulfilling diagnostic criteria for acute

pancreatitis according to the 2012 revised Atlanta

criteria [10] or diagnostic criteria for acute cholecys-

titis or acute cholangitis according to the 2013 version

of the Tokyo guidelines [11, 12].

2. A previous episode of acute pancreatitis, acute chole-

cystitis, or acute cholangitis documented in the

patient’s medical record.

3. Previous cholecystectomy documented in the patient’s

medical record and confirmed in imaging studies.

4. Presence of a pancreatobiliary tumor identified previ-

ously or during the acute biliary complication causing

admission.

5. Acute pancreatitis of nonbiliary cause or acute acal-

culous cholecystitis.

6. Lack of follow-up of at least 6 months in patients

surviving the first biliary complication, if no new acute

biliary event developed earlier.

Data Retrieval

Medical electronic records of all patients presenting

inclusion criteria were reviewed. Electronic records include

all notes by physicians and nurses during admission and

out-patient visits as well as reports of analysis, cultures,

imaging studies, and all other procedures performed. Dis-

charge reports after every hospital admission are also kept

in the database. After evaluation of exclusion criteria,

patients’ data were collected into a newly created database

between December 2013 and March 2014. In case of

unclear or contradictory statements in the medical record, a

consensus decision was met. Based on a previous analysis

of the incidence of acute pancreatitis in our area, com-

municated in the 2012 annual meeting of the Spanish

Gastroenterology Association, we estimated 400 patients

would be included in our dataset.

Definitions

Severity was estimated according to the Atlanta classifi-

cation for acute pancreatitis [10] and to the 2013 Tokyo

Guidelines for acute cholecystitis [11] and acute cholan-

gitis [12]. Charlson comorbidity index (CCI) is a weighted

score of 17 comorbid conditions developed as a 1-year

mortality predictor after hospital discharge. CCI variables

were defined as described elsewhere [13]. Complications

stated as such in discharge reports or, if not stated, iden-

tified while reviewing the records were included only if

they matched the definitions given in the study protocol

(‘‘Appendix’’). Complications evaluated included adverse

events and harms related to the therapeutic procedures

performed (endoscopic retrograde cholangiopancreatogra-

phy (ERCP), cholecystostomy, or cholecystectomy) or to

the acute process and hospital stay. In patients receiving

cholecystectomy during their first hospital stay, nosocomial

infection and thromboembolic disease appearing before

surgery were considered related to hospital stay. If they

appeared after surgery, they were considered surgery

related. Types of cholecystectomy included only open and

laparoscopic. Laparoscopic procedures converted to open

surgery were categorized as open. ERCP attempts in which

the papilla was not reached (due to previous abdominal

surgery, esophageal stenosis…) and there were no cannu-

lation attempts were not categorized as ERCP. Relapse was

defined as a new episode of acute pancreatitis, cholangitis,

or cholecystitis after discharge according to the diagnostic
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criteria previously exposed. End of follow-up was defined

in the presence of death, relapse, discharge of the out-

patient clinic, or, in the absence of the previous, the last

medical visit stated in the electronic medical record.

Statistical Analysis

The analysis was performed with STATA (StataCorp.

2013. Stata Statistical Software: Release 13. College Sta-

tion, TX: StataCorp LP). Categorical variables were

described with percentages and 95 % confidence intervals.

Continuous variables with a normal distribution are pre-

sented with mean and standard deviation and those without

a normal distribution are summarized with median and

interquartile range. Chi-square tests were used to determine

differences between categorical variables. Student’s t tests

were employed to compare normally distributed continu-

ous variables and Wilcoxon rank sum tests for those not

normally distributed. Patients without follow-up were

included in the severity distribution and mortality during

first admission analysis. They were excluded from all other

analysis. Time to event curves were constructed with the

Kaplan–Meier method, and comparisons were performed

using the log rank test. Multivariate logistic regression was

used to estimate the variables that independently predicted

nonsurgical treatment. The logistic regression analysis

modeled the odds of undergoing cholecystectomy. The

main end point was relapse after hospital release. Other end

points were mortality during admission and complications

and harms appearing during admission.

Results

Patient selection process is shown in Fig. 1. Between June

30, 2004 and June 30, 2013, 855 potential eligible patients

were identified. A total of 364 (42.6 %) were excluded, 84

(9.8 %) for lacking follow-up. Fifty-one patients (6 %)

were excluded due to previous cholecystectomy. All of

them presented also a previous acute biliary complication.

Four cases of acute acalculous cholecystitis were identified,

two were diagnosed postoperatively and two based on

imaging studies. Of the 491 included patients, 254

(51.7 %) were women, and the median age was 78.8 (IQR:

71.9–84.7). Patients’ baseline comorbidities according to

the CCI are described in Table 1. On univariate analysis,

age, heart failure, myocardial infarct, dementia, metastatic,

and nonmetastatic tumor were associated with nonsurgical

treatment. Logistic regression showed age, myocardial

infarct, dementia, diabetes, nonmetastatic tumor, and

severe liver disease, defined as cirrhosis with portal

hypertension, as independent risk factors for not undergo-

ing surgery (Table 2).

Diagnoses and Severity Distribution

This analysis was performed including patients without

follow-up. Acute cholecystitis was observed in 280

(48.9 %) patients, acute pancreatitis in 226 (39.4 %), and

acute cholangitis in 67 (11.7 %). Distribution of mild,

moderate and severe cases according to the diagnosis is

displayed in Table 3. Acute pancreatitis cases were mostly

mild 63.7 %; only 6.2 % were severe. Acute cholecystitis

and acute cholangitis presented similar distributions; over

80 % of patients presented mild or moderate disease, while

11.4 % of acute cholecystitis and 14.9 % of acute cho-

langitis were severe (Table 3).

Management

Patients were admitted to a surgery ward in 39.9 % of

cases, 32.4 % to a gastroenterology one, and 27.3 % to an

internal medicine one. The median length of stay was

Fig. 1 Screened patients flowchart
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9 days (IQR: 7–14). Length of stay for acute pancreatitis

was 10 days (7–14), for acute cholecystitis 9 days (6–13),

and for acute cholangitis 12 days (8–18). Overall, 5.7 % of

patients were treated on the intensive care unit (ICU).

Admission to the ICU depended on disease severity. None

of the mild cases was admitted, while 4 % (1.6–8.1 %) and

40.4 % (27–54.9 %) of moderate and severe cases,

respectively, were treated in the ICU.

Cholecystectomy was the definitive treatment in 231

(47.1 %) patients. It was the only invasive procedure in

204, while 20 received also an ERCP and 5 a cholecys-

tostomy, and in two cases both an ERCP and a cholecys-

tostomy were performed before operating. Surgery was

performed during first admission in 109 (47.2 %) patients.

The median delay for patients receiving cholecystectomy

after discharge was 84 days (41–146.5). Laparoscopic

surgery was done in 80.4 % of patients. Isolated chole-

cystostomy was the treatment of choice in 43 (8.8 %)

patients. ERCP alone was performed in 32 (6.5 %)

patients. Both ERCP and cholecystostomy without further

Table 1 Baseline comorbidities and characteristics of the patients

Overall (491) Cholecystectomy (231) No cholecystectomy (260) p

Age (median, IQR) 78.8 (71.9–84.7) 74.9 (69.9–80.3) 82.3 (75.3–87.6) \0.001

Sex (% women) 51.7 % 52.7 % 50.6 % 0.651

Diabetes (no end organ damage) 24 % 20.3 % 26.9 % 0.09

Chronic pulmonary disease 15 % 12.1 % 16.9 % 0.133

Heart failure 14 % 7.4 % 19.6 % \0.001

Myocardial infarct 14 % 6.9 % 20 % \0.001

Dementia 12 % 3.9 % 19.6 % \0.001

Cerebrovascular disease 11 % 8.7 % 13.5 % 0.09

Peptic ulcer disease 7 % 6.5 % 7.7 % 0.61

Mild liver disease 6 % 6.9 % 5.8 % 0.6

Moderate/severe renal failure 6 % 5.3 % 6.5 % 0.52

Nonmetastatic tumor 6 % 3.5 % 8.1 % 0.03

Peripheral vascular disease 4 % 4.3 % 3.8 % 0.79

Diabetes with end organ damage 3 % 3.8 % 2.2 % 0.28

Connective tissue disease 2 % 2.6 % 1.9 % 0.614

Metastatic tumor 2 % 0 % 3.1 % 0.007

Severe liver disease 1 % 0.4 % 2.3 % 0.08

Charlson Comorbidity index(CCI) (median, IQR) 1 (0–2) 1 (0–2) 2 (1–3) \0.001

Age adjusted CCI (median, IQR) 6 (5–7) 5 (4–6) 6 (5–8) \0.001

Table 2 Multivariate logistic

regression modelling odds for

cholecystectomy

Odds ratio 95 % confidence interval p

Age (5-year increment) 0.61 0.52–0.70 \0.001

Diabetes (no end organ damage) 0.59 0.36–0.96 0.03

Chronic pulmonary disease 0.78 0.43–1.42 0.42

Heart failure 0.62 0.32–1.19 0.15

Myocardial infarct 0.27 0.14–0.53 \0.001

Dementia 0.20 0.09–0.44 \0.001

Cerebrovascular disease 0.74 0.39–1.41 0.36

Peptic ulcer disease 1.21 0.51–2.87 0.66

Mild liver disease 0.62 0.27–1.43 0.27

Moderate/severe renal failure 0.99 0.38–2.57 0.97

Nonmetastatic tumor 0.35 0.13–0.95 0.04

Peripheral vascular disease 2.20 0.79–6.42 0.15

Diabetes with end organ damage 0.57 0.16–2.07 0.40

Connective tissue disease 1.60 0.37–6.91 0.57

Severe liver disease 0.06 0.01–0.55 0.01
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surgery were performed in 2 (0.4 %) patients. One hundred

and eighty-three (37.3 %) patients were handled without

employing invasive procedures.

Adverse Events

Harms were identified in 283 (57.6 %) patients, as shown

in Table 4. The most common complication related to

hospital stay was delirium which appeared in 13 % of

patients. Complications classified as ‘‘other’’ were identi-

fied in 7 %; most of them were acute urinary retention; six

cases presented acute upper gastrointestinal bleedings; one

patients suffered a stroke and two cases of acute coronary

syndrome were diagnosed. Surgery presented complica-

tions in 21 % of operated patients. The most frequent

adverse events were categorized as others and included

mainly incisional hernias and seromas, while one patient

presented a surgical wound hemorrhage. Nosocomial

infection was detected in 7 % of patients and ileus in 4 %.

No surgery-related thromboembolic events were identified.

ERCP was performed in 56 patients; adverse events were

diagnosed in 24 % of them. Acute pancreatitis was diag-

nosed in 16 %. There were no cases of hollow viscus

perforation or infection related to the procedure. Fifty

Table 3 Severity and in-

hospital mortality distribution
Severity distribution (95 % CI) Mortality (95 % CI)

Acute pancreatitis 2.2 % (0.9–5.2)

Mild 63.7 % (57.2–69.8) 0.7 % (0.1–4.8)

Moderately severe 30.1 % (24.4–36.4) 4.4 % (1.4–12.9)

Severe 6.2 % (3.7–10.2) 7.1 % (0.9–38.9)

Acute cholecystitis 6.8 % (4.4–10.4)

Mild 45.7 % (39.9–51.6) 1.6 % (0.4–6.1)

Moderate 42.9 % (37.2–48.7) 5 % (2.3–10.7)

Severe 11.4 % (8.2–15.7) 34.4 % (20–52.4)

Acute cholangitis 10.5 % (5–20.5)

Mild 43.3 % (31.9–55.4) 3.4 % (0.5–21.5)

Moderate 41.8 % (30.5–54) 7.1 % (1.7–25)

Severe 14.9 % (8.2–25.7) 40 % (14.9–71.7)

Table 4 Adverse events and harms

Adverse events and harms (patients at risk) % of patients

(95% CI)

Admission related (491) 33 (28–37)

Delirium 13 (10–16)

Acute kidney injury 11 (8–14)

Decompensation of chronic

disease (COPD, heart failure,

diabetes, chronic kidney injury,

alcoholic withdrawal syndrome)

11 (8–14)

Other 7 (5–9)

Nosocomial infection 6 (4–8)

Thromboembolic disease 1 (0–2)

Cholecystectomy-related (231) 21 (16–26)

Other 10 (6–14)

Nosocomial infection 7 (4–10)

Ileus 4 (2–7)

Surgical wound infection 3 (1–5)

Bile duct injury 2 (0–3)

ERCP (56) 25 (13–37)

Acute pancreatitis 16 (6–26)

Other 7 (0–14)

ERCP-related bleeding 5 (0–11)

Cholecystostomy (50) 24 (12–36)

Drainage tube dislocation 18 (7–29)

Biliary leak 6 (0–13)

Sepsis 4 (0–10)

Cholecystostomy-related bleeding 4 (0–10)

0.00

0.25

0.50

0.75

1.00

Other
ERCP

202 158 112 81 66 50 43 33 24 21 15
34 30 22 15 9 6 3 1 1 0 0
224 215 169 135 107 90 79 71 61 49 36Cholecystectomy

Patients at risk

0 6 12 18 24 30 36 42 48 54 60

Time (months)

Cholecystectomy
ERCP
Other

Fig. 2 Kaplan–Meier unadjusted 60-month probability of developing

new biliary events. Cholecystectomy includes patients receiving

cholecystectomy plus any other treatment; ERCP includes patients

receiving ERCP alone or with cholecystostomy; ‘‘Other’’ includes

patients receiving cholecystostomy alone or supportive care only
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patients received a cholecystostomy. Adverse events were

present in 24 % of them. Drainage tube dislocation was the

most common. Patients without adverse events presented

shorter length of stay (8 vs. 12 days; p\ 0.001) and lower

mortality rates (0 vs. 14.9 %; p\ 0.001) compared with

patients suffering any adverse event.

In-Hospital Mortality

Mortality during first admission was calculated including

patients without follow-up. Thus, of 575 patients, 31 (5.4 %)

died during their first admission.Mortality rates according to

diagnosis are shown in Table 3. Acute cholangitis presented

a mortality rate of 10.4 % (95 % CI 5–20.5 %). Acute cho-

lecystitis and acute pancreatitis presented lower mortality

rates, 6.8 % (4.4–10.4 %) and 2.2 % (0.9–5.2 %), respec-

tively. According to severity, mild cases presented a very

low mortality, 1.3 % (0.03–2.6 %) while 28.6 %

(16.3–40.8 %) of severe cases died. Patients undergoing

surgery presented lower in-hospital mortality, but it did not

reach statistical significance after adjustment according to

baseline characteristics. Mortality was not related to the

number of procedures undertaken.

New Biliary Events

Of the 491 included patients, 460 survived the first admis-

sion. After discharge, 113 (24.7 %) patients presented a new

biliary complication. Acute pancreatitis was diagnosed in

44.3 % of cases, while acute cholecystitis and acute cho-

langitis were responsible of 30.1 % and 25.7 %, respec-

tively. Overall, 9.7 % of the new episodes were severe. New

biliary events were more frequent in patients managed

without invasive procedures, 42.3 % (35.4–49.2 %), than in

cholecystectomy patients, 9.9 % (5.9–13.8 %) (p\ 0.001)

and than in ERCP patients, 19.4 % (4.6–34.1 %) (p = 0.01).

Differences between ERCP and cholecystectomy did not

reach statistical significance (p = 0.15) (Fig. 2). In patients

managed conservatively, 25.9 % of all relapses were diag-

nosed in the first 3 months after discharge.

Among patients not presenting new biliary events, 38

(8.3 %) died during follow-up, 37 (8 %) were lost after at

least 6 months of follow-up, and 272 (59.1 %) were still

being followed or had been discharged from the outpatient

clinic. Median time of follow-up for patients without fur-

ther biliary complications was 22.1 months (11.8–44.7).

Discussion

To our knowledge, this is the first work describing severity

distribution of acute biliary events in the elderly according

to the 2012 acute pancreatitis and Tokyo 2013 guidelines

definitions. A series of patients validating the new acute

pancreatitis classification was published in 2012 [14]. It

included 137 patients, 69 % mild, 20 % moderately severe,

and 11 % severe. Our severity distribution shows a higher

number of moderately severe cases, due to systemic com-

plications relating to baseline comorbidities. The very low

mortality rate of mild cases mirrors previously published

data. On the other hand, severe cases presented a low

mortality rate of 7.1 %, but, with a total number of 14 cases

of severe acute pancreatitis in our sample, such estimate

should be taken with caution. The proportions of severe

cases in acute cholecystitis and acute cholangitis are sim-

ilar to those previously described [15].

Overall, 24.7 % of surviving patients presented a new

acute biliary event. Relapse depended heavily on the

assigned treatment. Our results resemble those published

previously. A study including over 8,000 medicare bene-

ficiaries 65 or older presenting with acute pancreatitis

between 1996 and 2005 showed that patients undergoing

cholecystectomy presented a 3.8 % gallstone-related

readmission rate while, in patients not receiving surgery, it

peaked to 43.5 % in a 2-year follow-up [16]. Another

similarly designed study by the same group focusing on

acute cholecystitis (nearly 30,000 subjects) presented

analogous results. Cholecystectomy patients presented a

2-year relapse rate of 4.4 %, while 38 % of patients not

receiving surgery required readmission [17]. Several rea-

sons may contribute to our higher relapse rate after surgery.

The main one might be longer follow-up in our patients.

The 2-year relapse rate in our cholecystectomy group is

7.2 % (3.8–10.6 %), which is similar to those previously

described. Other possible causes like common bile duct

evaluation before surgery or its exploration during surgery

were not retrieved.

The 47.1 % cholecystectomy rate found in our center is

below those reported by Riall et al. and Trust et al. In those

studies, 57 and 75 % of patients underwent cholecystec-

tomy during admission. Age and comorbidities of patients

included in these analyses are similar to patients described

in ours. Decision-making process is not usually stated in

medical records. Surgery risks might have been deemed too

high by the surgical team or by the attending physicians in

cases managed in medicine wards. Patients might have

declined a recommended surgical procedure. Our data do

not allow us to identify the motives of our low cholecys-

tectomy rate.

Over 50 % of our patients presented at least one com-

plication. This high proportion of patients might be related

to their advanced age, the number of invasive procedures

performed, and the exhaustive review of medical records.

The Spanish National Study of Adverse Events analyzed

retrospectively data retrieved from 24 hospitals along the

country. Medical care-related harms were identified in
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9.3 % of the over 5,000 screened patients [18]. Other

authors evaluating harms in surgical wards estimated per-

centages between 11 and 17 % [19, 20]. Definitions of

harms and the methods to measure them are still a matter of

debate [21]. Some measures (e g, patient safety indicator

method) focus on specific types of harms, while others, like

the global trigger tool, focus on all-cause harm. Different

methods offer very different proportions of patients affec-

ted, making comparisons difficult. Thus, in the same

sample of patients, four times more adverse events were

identified using the global trigger tool than using the

patient safety indicator method [22]. Our retrieval of

adverse events did not follow any of the standardized harm

detection methods, but can be categorized as an all-cause

harm approach. Some of the most frequent complications

included in our analysis were present at admission, and

others are attributable to the disease itself (e.g., delirium).

Some procedure-related events did not suppose a longer

length of stay or further procedures (e.g., drainage tube

dislocation). Until consensus is gained, we favor an all-

cause method, as harms identified might later be classified

according to its causes or possibility of avoidance.

There are a few drawbacks in the present study. First of

all, this is a retrospective study from a single center. Our

data, especially those regarding treatment decisions, may

not adequately represent trends in our country. The

10 years scanned may not only represent contemporary

management tendencies. The patient selection may have

overestimated the proportion of moderate and severe cases.

Although all cases were reviewed and those not fulfilling

updated diagnostic criteria were excluded, thus reducing

false-positive diagnoses, misdiagnosed patients could not

be retrieved. As exposed before, the harm rate identified in

our study may be difficult to compare with similar studies

depending on the measure employed.

We consider our work offers a complete picture of acute

biliary events in the elderly in our area. Severity distribu-

tion resembles findings from studies including younger

samples. Thus, age and baseline comorbidities influence

the overall mortality rates, over 5 % in acute cholangitis

and cholecystitis. Efforts should be placed on minimizing

avoidable harms, and unavoidable ones should be expected

and diagnosed early. Treatment decisions show a major

influence in prognosis after the first event. Patients should

be informed about risks and options. Cholecystectomy

should be offered, regardless of age, unless the patient

presents a poor performance status or has a short life

expectancy. If surgical risk is deemed too high and ERCP

was not included in the management of the acute episode, it

should be considered a plausible option to decrease the

relapse risk.

Conflict of interest None.

Appendix

Adverse events and harms definitions:

Thromboembolic disease Deep vein thrombosis con-

firmed with Doppler ultrasound or pulmonary embolism

confirmed with computer tomography, gammagraphy, or

cardiac ultrasound.

Acute kidney injury Accepted if serum creatinine rises

abruptly from baseline levels by 0.5 mg/dl or increases by

50 % or more.

Decompensation of chronic disease Decompensation of

previously known heart failure, kidney failure, chronic

obstructive pulmonary disease, or hematological disease

needing specific therapy, different from the patient’s usual

treatment.

Delirium Accepted if suggestive symptoms (acute, fluc-

tuating change in mental status, altered level of con-

sciousness, disorganized thinking) were recorded and

specific pharmacological treatment or physical restraints

were prescribed.

Nosocomial infection Development of infection at least

3 days after admission; accepted if a positive urine or

blood culture was present, a positive C difficile toxin assay

and diarrhea were present or respiratory symptoms with a

newly developed infiltrate on the chest X ray appeared.

Other complications Newly diagnosed problems or dis-

eases stated as secondary to the hospital stay or to the

pharmacological treatments prescribed during hospital stay.

Post-ERCP pancreatitis Condition presenting the fol-

lowing criteria: (1) new or worsened abdominal pain, (2)

new or prolongation of hospitalization for at least 2 days,

and (3) serum amylase or lipase three times or more the

upper normal limit, measured 24 h after the procedure.

ERCP-related digestive bleeding Decrease of at least 1 g/

dl in hemoglobin value after ERCP and hematemesis,

melena, or endoscopic demonstration of papillary bleeding

or bleeding stigmata.

Perforation Abdominal pain and radiological or surgical

proof of a hollow viscus perforation.

Acute biliary infection Development of new signs and

symptoms fulfilling the 2013 Tokyo guidelines criteria for

the diagnosis of acute cholangitis or acute cholecystitis.

Other complications related to the ERCP Problems

arising after the procedure and stated as secondary to the

procedure itself (including sedation).

Cholecystostomy-related bleeding Decrease of at least

1 g/dl in hemoglobin value after cholecystostomy and
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overt superficial bleeding, passage of melena, radiological

documentation of hemoperitoneum, radiological, or endo-

scopic proof of hemobilia.

Biliary leak Radiological or surgical proof of passage of

bile to the peritoneum

Hollow viscus perforation Abdominal pain and radio-

logical or surgical proof of a hollow viscus perforation

following a cholecystostomy.

Drainage tube dislocation Involuntary removal or dislo-

cation of the drainage tube, abandoning its intravesicular

location.

Pneumothorax Abnormal collection of air in the pleural

space appearing after cholecystostomy.

Sepsis Development of sepsis criteria (or worsening of

condition to severe sepsis or septic shock if sepsis criteriawere

present previous to cholecystostomy) after the procedure.

Other cholecystostomy-related complications Problems

arising after the procedure and stated as secondary to the

procedure itself (including sedation).

Surgery-related nosocomial infection Development of

infection at least 3 days after admission, accepted if a

positive urine or blood culture was present, a positive C

difficile toxin assay and diarrhea were present or respira-

tory symptoms with a newly developed infiltrate on the

chest X ray appeared after cholecystectomy.

Surgical wound infection Development of local signs of

infection and/or a positive culture of the wound exudate.

Surgery-related thromboembolic disease Deep vein

thrombosis confirmed with Doppler ultrasound or pulmonary

embolism confirmed with computer tomography, gammag-

raphy, or cardiac ultrasound appearing after cholecystectomy.

Ileus Abdominal distention accompanied by nausea,

constipation, and an abnormal bowel abdominal ausculta-

tion without an obstructive cause.

Bile duct injury Endoscopic or radiological demonstra-

tion of a biliary leak or stenosis after cholecystectomy.

Other surgery-related complications Problems arising

after the surgical procedure and stated as secondary to the

procedure itself (including sedation).
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