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Abstract
Introduction: Choledocolithiasis (CLD) affects 10% of patients with gallstones. 
Bile duct obstruction is associated with pancreatitis, cholangitis, and rupture of 
the common bile duct. This condition usually presents with increased alkaline 
phosphatase, GGTP and bilirubin levels. In the last decade, it has been found 
that up to 10% of patients with CLD have elevated aminotransferases levels. 
In Latin America, this alteration has not been studied. The aim of the present 
work was to determine the prevalence of transaminase elevation and its evo-
lution. Methodology: Case-control study. ALT was measured on admission, 
at 48 h and at 72 h. If ultrasound was normal, MRCP and/or echo-endoscopy 
and ERCP were performed, as appropriate. Results: A total of 72 patients with 
choledocholithiasis (CLD) (cases) and 128 with cholecystitis without choledo-
cholithiasis (controls) were included. Among the cases, 83% had increased ALT 
levels, which was 2-9 times higher in 56.9%, 10-20 times higher in 16%, and 
more than 20 times higher in 8.3%. At 48 hours, those levels decreased by 
30% and at 72 hours by 56%. In turn, in 27.3% of the controls, ALT was 2-9 
times higher in 15.6%, 10-20 times higher in 7.8% and more than 20 times 
higher in 2.9%. The combination of biliary colic and ALT elevation had a positive 
predictive value (PPV) for CLD of 72% and a negative predictive value (NPV) 
of 87.7%. Conclusion: When biliary colic and ALT elevation are reported, it is 
imperative to rule out choledocholithiasis. If the ultrasound is normal, MRCP 
and/or biliopancreatic endoscopy should be performed.
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INTRODUCTION

The prevalence of cholelithiasis in the general population 
ranges from 5 to 10% (1). Of these patients, 10-20% develop 
choledocholithiasis (CDL), which is defined as the presence 
of stones in the common bile duct (2). This disease increases 
morbidity and mortality due to complications such as pan-
creatitis, cholangitis, and rupture of the common bile duct 

(3). Therefore, timely detection of common bile duct obs-
truction is critical for reducing such outcomes (1). 

The diagnosis of CDL is often difficult and requires 
careful clinical, biochemical, and imaging analysis (1, 4). 
Many experts and scientific associations have studied and 
proposed several criteria to determine the need to perform 
endoscopic retrograde cholangiopancreatography (ERCP) 
in patients with probable CDL (1, 5, 6). However, this 
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procedure generates complications in 15% of patients (6), 
which is why it is indicated only for therapeutic purposes 
when there is already a diagnosis or a high probability of 
stones in the common bile duct (1, 6). 

When combining clinical, laboratory, and imaging 
findings, the probability of CDL is classified as low 
(<10%), intermediate (10-50%), and high (>50%) (1). 
Hepatobiliary ultrasound has a very low sensitivity (22-
55 %) to identify stones in the common bile duct, but it is 
better at determining the dilation of the common bile duct 
(77-87 %) (1). This justifies the need for complementing 
said study with other two tests, resonance cholangiography 
and endoscopic ultrasonography, which have greater sensi-
tivity and specificity for identifying CDL (1, 6). 

Recently, Suárez et al. found that, in patients with high 
and intermediate probability of CDL stones were observed 
at the time the ERCP was performed in on only 55 and 
31.4%, respectively (7). This ways, sensitivity and specifi-
city of such criteria reached 70% (7). 

Most CDL patients are asymptomatic. However, when 
there are symptoms, people who enter the emergency 
department present with biliary colic and with the typical 
characteristics of sudden onset pain in the epigastrium or 
right hypochondrium, which has a variable duration, radia-
tes to the back, is accompanied by nausea or vomiting, and 
is not intermittent, like colic episodes (8). 

The biochemical alterations that are usually conside-
red to predict CDL reflect cholestasis, including alkaline 
phosphatase, direct bilirubin and γ-glutamyl transpepti-
dase (GGTP) (1, 6, 8). However, the various guidelines 
and recommendations have not taken into account eleva-
ted aminotransferases as a predictor of CDL. In some case 
series studies, marked elevations of these enzymes have 
been found in patients with CDL (9-11). Despite this, in 
daily practice there are no protocols to determine whether 
elevated transaminases are a result of primary hepatocellu-
lar disease (acute hepatitis) or if the elevation is transitory 
due to obstruction of the common bile duct. 

Thus, investigating the prevalence and relevance of ami-
notransferases elevation is important to establish if such 
elevation could predict the existence of CDL. Therefore, it 
is necessary to study in depth such patients through more 
accurate exams, given the risk of complications inherent to 
CDL, such as biliary pancreatitis or cholangitis, if biliary 
obstruction is not resolved. 

Moreover, said transient hepatitis could confuse clini-
cians and surgeons, since symptoms could be mistaken for 
acute hepatitis if there is a marked elevation of aminotrans-
ferases (>10-15 times the upper normal limit), and resou-
rces would be unnecessarily spent looking for the etiology 
of hepatitis. This situation could expose the patient to the 
above-mentioned complications associated with biliary 

stone obstruction. Also, operating on a patient with acute 
hepatitis has a high morbidity. 

In the literature reviewed by us, no prospective studies 
assessing this alteration have been conducted in Latin 
America. Likewise, there is not a clinical, imaging, or bioche-
mical characterization of this group of patients that allows 
establishing the prevalence of aminotransferase elevation, 
the magnitude of the elevation, and factors associated with it. 

Therefore, the present study was carried out to determine 
the prevalence of hypertransaminasemia and its magnitude 
in patients with CDL, as well as to establish if the elevation 
of those enzymes in an individual with biliary colic could 
predict CDL.

MATERIALS AND METHODS 

Case-control study conducted between November 2015 
and November 2016. Patients over 18 years of age admitted 
to the emergency services of the Clínica Fundadores and 
the Hospital El Tunal in Bogotà (Colombia) due to biliary 
colic were included. To determine the existence of CDL, 
the bile duct of all patients was studied exhaustively by 
means of hepatobiliary ultrasound, resonance cholangio-
graphy, echoendoscopy or ERCP. 

Biliary colic was defined as a pain of sudden onset in the 
epigastrium or right hypochondrium, with progressive 
intensity until reaching the peak level, radiating to the back, 
and accompanied by nausea or vomiting, with a variable 
duration ranging from minutes to hours, and without the 
characteristics of a regular colic (intermittent intensity) (8). 

In this context, hepatobiliary ultrasound was the first study 
performed. When the presence of stones in the common 
bile duct or its dilation (>7 mm) was not confirmed in said 
study, a second and more accurate study was requested in 
order to explore the bile duct: resonance cholangiography or 
biliopancreatic endosonography. The need to perform these 
two tests successively or individually was conditioned by the 
availability of such procedures. ERCP, considered the gold 
standard, was also used when indicated. 

General objective

To determine the prevalence of aminotransferase elevation 
in CDL patients, as well as the performance of this altera-
tion as a predictor of CDL. 

Specific objectives

To describe the biochemical behavior of patients diagno-
sed with CDL and hypertransaminasemia. In addition, to 
determine the predisposing factors for hypertransamina-
semia in patients with CDL and to describe the clinical, 
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Analytical statistics; logistic regression

A model of association with forward variable selection was 
made. The fundamental determinant for including varia-
bles in the model was the statistic using Wald test and the 
likelihood ratio. A p <0.05 was used as a reference value to 
consider statistical significance. 

Similarly, the Hosmer-Lemeshow goodness-of-fit test 
was used to evaluate the model. Non-typical events were 
identified by calculating: 
•	 Leverage: this average was calculated among the parti-

cipants, and those who had 3 times or more the value 
of this average were taken as influential, or not typical.

•	 Residual: it was assumed that events follow a chi-square 
distribution (χ²) with a degree of freedom, so those >4 
were interpreted as influential values. 

•	 Influence: those events with a value> 0.9 were conside-
red as atypical observations. Once the atypical observa-
tions were identified, the biological plausibility of each 
data was evaluated and typing errors were checked.

The association of the variables with the outcome was 
expressed using the Odds Ratio (OR), with a 95% confi-
dence interval (CI). Data analysis was done through the 
STATA 13.0 program. StataCorp. 2013. Stata Statistical 
Software: Release 13. College Station, TX: StataCorp LP.

Procedures and information collection

Information was collected based on the patients’ medical 
records and a re-interrogation process. A questionnaire was 
used to confirm the diagnosis of CDL (annex). All patients 
signed an informed consent form. The ethics committees of 
the participating institutions approved the research proto-
col and such informed consent form. 

RESULTS

Figure 1 shows the patients’ selection process flowchart. 
Initially, 251 patients with a diagnosis of cholelithiasis were 
evaluated. 51 of them were excluded due to diagnoses of 
acute viral hepatitis, absence of proven biliary lithiasis and 
suspicion of toxic hepatitis. A total of 200 patients were 
included for analysis.

37.5% (75) of the patients were male. Of the total, 125 
(62.5%) met the inclusion criteria. In addition, 72 (36%) 
had CDL and 128 (64%), cholelithiasis but no CDL. The 
characteristics of all patients in each group are shown in 
Table 2.

Out of the 72 CDL cases, 59 (81.9%) presented an ele-
vation of aminotransferases >2 times. Moreover, 41 par-
ticipants (56.9%) had a 2-9 times elevation; 12 (16.6%), 

biochemical and background behavior in patients with a 
definitive diagnosis of CDL.

Null hypothesis

Patients with CDL do not present with alteration of tran-
saminases. 

Alternative hypothesis

Patients with CDL present with alteration of transaminases. 

Sample size

Patients who were admitted to the emergency service due to 
biliary colic, and who were diagnosed with cholelithiasis and 
CDL, or CDL only, by means of cholangioresonance, echoen-
doscopy, ultrasonography or ERCP with a positive finding of 
CDL, and who met the inclusion criteria, were included. The 
sample was adjusted to the number of events or persons who 
presented with hypertransaminasemia in the necroinflam-
matory range required for the total of variables to be evaluated 
in the study. In this sense, 10 events per each variable included 
in the model were considered necessary. A total of 7 variables 
were analyzed, so it was estimated that 70 events were requi-
red to properly apply a logistic regression model. 

Inclusion criteria

Patients over 18 years of age diagnosed with biliary colic who 
were diagnosed with biliary lithiasis, using non-invasive ima-
ging techniques or who underwent an ERCP and a positive 
finding for common bile duct lithiasis was reported. 

Exclusion criteria

Patients with symptoms compatible with biliary colic, but 
without documented biliary lithiasis. Patients with shock 
of any etiology; patients diagnosed with hepatitis of any 
etiology; patients with severe comorbidities that prevented 
the performance of an MRI cholangiogram, ultrasound or 
ERCP; patients diagnosed with acute or chronic hepati-
tis (autoimmune, viral, toxic, metabolic), and individuals 
without a complete biochemical evaluation at the time of 
assessment. The different variables studied and the proto-
col for their recording are described below (Table 1).

Statistical analysis; descriptive statistics

Quantitative variables were evaluated and expressed as ave-
rages or medians. Qualitative variables were expressed as 
percentages or proportions. 
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Table 1. Study variables and definition

Variables Conceptual definition Operational definition Operation Type of 
variable

Age Chronological lifetime measured in 
years

Information in medical records 
at the time of diagnosis of 
choledocholithiasis

Years Continuous

Sex Information in medical records 1. Male
2. Female

Nominal 

Biliary colic Pain of sudden onset in the epigastrium 
or right hypochondrium, with progressive 
intensity until reaching the peak level, 
radiating to the back, and accompanied 
by nausea or vomiting, with a variable 
duration from minutes to hours, without 
the characteristics of a regular colic 
(intermittent intensity) (8).

Information in medical records 1. Present
2. Absent

Nominal

Duration of colic Time in hours of biliary colic type 
abdominal pain

Information in medical records 
on the duration of pain from its 
beginning until the moment of 
consultation to the emergency room

Registration in hours Continuous

Temperature Information in medical records on 
temperature values expressed in 
degrees Celsius

1. Normal
2. Fever (>38.3 °C) 

Ordinal 

Transaminases Information in medical records on 
transaminase values on admission 
at 48 and 72 hours.
Maximum normal value in men: 20 
UI/L, and in women: 20 UI/L (12)

0. <5 times the reference value
1.  <10 times the reference 

laboratory value 
2.  > 10 times the reference 

laboratory value 
3. > 20 times the reference value 

Ordinal

Bilirubin and 
bilirubin fractions 

Information in medical records of 
total bilirubin in mg/dL in blood 

Record in mg/dL Continuous

Alkaline 
phosphatase 

Information in medical records of 
the value of this enzyme in UI/L on 
admission, at 48 h and at 72 h

0. Normal
1.  1- 2 times the reference 

laboratory value
2.  > 2 times the reference laboratory 

value

Ordinal

Serum amylase Information in medical records UI/L 0.  <3 times the laboratory reference 
range

1.  > 3 times the laboratory reference 
range

Nominal

Size of the 
common bile duct

Size of the bile duct obtained 
through ultrasound, echoendoscopy, 
cholangioresonance or ERCP

Information in the medical record 
regarding the size of the bile duct 
(in mm)

Record in mm Continuous

Prior 
cholecystectomy 

History of cholecystectomy Information in medical 
records regarding history of 
cholecystectomy

1. Prior cholecystectomy
2. No prior cholecystectomy 

Nominal

Body mass index Number of kilograms per meter of body 
surface

Result from the estimation of the 
weight/height ratio for a given 
moment

0. Normal: 18-25 kg/m2

1. Overweight:  25-30 kg/m2

2. Class I obesity: 30-35 kg/m2

3. Class II obesity: 35-40 kg/m2

4. Class III obesity >40 kg/m2

Ordinal
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a 10-20 times elevation, and 6 patients (8.3%) had a >20 
times elevation (Figure 2).

Also, 2 patients had elevations >960 IU/L and 1 showed 
an elevation of 1240 IU/L. Of the 128 controls, 35 (27.3%) 
had some degree of hypertransaminasemia >2 times above 
the upper normal limit. Moreover, 20 participants (15.6%) 
presented a 2-9 times elevation; 10 (7.8%) a 10-20 times 
elevation, and 5 (3.9%), a >20 times elevation (Figure 3).

Variables Conceptual definition Operational definition Operation Type of 
variable

Blood pressure History of chronic high blood 
pressure or use of antihypertensive 
medication

0.  High blood pressure / use of 
antihypertensives

1.  No high blood pressure/use of 
antihypertensives 

Nominal

Diabetes mellitus History of diagnosis of diabetes 
mellitus or use of antidiabetic 
medication

0. Present
1. Absent

Nominal

Chronic kidney 
disease

History of chronic kidney disease 0. Present
1. Absent

Nominal

Heart failure History of heart failure 0. Present
1. Absent

Nominal

Hepatotoxic 
substances

Use of drugs or substances that are 
definitely related to liver cell damage 
according to the existing literature

Information in medical records 
of consumption of hepatotoxic 
medications or substances

0. Present
1. Absent

Nominal

Alcohol 
consumption

Regular intake of alcoholic beverages Alcohol consumption in g/d 0.  <20 g/d
1.  20-40 g/d
2.  >40 g/d

Ordinal

ERCP: endoscopic retrograde cholangiopancreatography; IU: international units

Table 1. Study variables and definition (continued)

Eligible patients: 251

Excluded patients: 51

Patients included for 
analysis: 200

Cases 
Patients with biliary colic 

and choledocholithiasis: 72

Controls 
Patients with biliary colic 

and cholelithiasis but without 
choledocholithiasis: 128

Figure 1. Patients’ selection process flowchart.
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Figure 2. ALT in patients with CDL.
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Figura 3. ALT in patients without CDL.
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Average AST and ALT elevations, as well as their beha-
vior, are described below. AST: 239 UI/L on admission; 
146 UI/L (a 33% drop) at 48 h; 86 UI/L (a 64% drop 
compared to the value on admission) at 72 h. On the other 
hand, ALT values were: 280 UI/L on admission; 195 UI/L 
(a 30% drop) at 48 h; 124 UI/L (a 55% drop compared to 
the value on admission) at 72 h (Figure 4).

Among those who had elevations >20 times, 3 patients 
had elevations >1000 and in 1 patient, the elevation was 
>2200 IU/L. ALT and AST averages were similar, but ALT 
averages were a little higher, which is why this enzyme was 
considered representative (Table 3).

Table 2. Baseline characteristics of patients included in the study

Variable Cases:
Biliary colic 

with choledo-
cholithiasis

n = 72

Controls:
Biliary colic 

without choledo-
cholithiasis

n = 128

p-value

Age (years) 58 49 0,014

Male (%) 41 % 35 % 0,83

AST on admission 
(UI/L)

239 UI/L 104 UI/L 0,016

ALT on admission 280 UI/L 118 UI/L 0,000

Bilirubin on admission 6,8 mg/dL 1,8 mg/dL 0,000

Bilirubin direct on 
admission

5,6 mg/dL 0,9 mg/dL 0,000

Alkaline phosphatase 
on admission

420 UI/L 171 UI/L 0,000

Serum amylase 9,2 UI/L 52,2 UI/L 0,001

BMI (kg/m2) 33,5 26,5 0,001

Hypertransaminasemia 81,8 % 27,3 % 0,001

Diabetes mellitus 
type 2

0 % 3,8 %

Chronic kidney disease 1,38 % 2,3 % 0,10

Consumption of 
medication

16,6 % 29,8 % 0,004

High blood pressure 19 % 26 %

ALT: alanine aminotransferase; AST: aspartate aminotransferase; BMI: 
body mass index

ALT/AST on 
admission UI/L

ALT/AST at 48 h 
UI/L

ALT/AST at 72 h 
UI/L

300

250

200

150

100

50

0

ALT
AST

Figure 4. Behavior of transaminases in patients with CDL.

Table 3. Comparative average ALT and AST values on admission

 
Average AST 
on admission

Average ALT 
on admission

Women with choledocholithiasis 219.52 289.84

Women without choledocholithiasis 104.007 110.086

Men with choledocholithiasis 219.52 266.97

Men without choledocholithiasis 106.306 134.33

ALT: alanine aminotransferase; AST: aspartate aminotransferase

According to the multivariate analysis, the presence of 
hypertransaminasemia yielded an OR of 4.2 (CI, 95%: 
1.98-9.02) for CDL, while the risk of elevated transamina-
ses had an OR of 37.6 (CI, 95%: 1.25-112.6) when CDL 
was present. Based on the multivariate logistic regression 
analysis, it was established that the variables sex, duration 
of biliary colic in hours, obesity, body mass index, prior 
cholecystectomy, heart failure, chronic kidney disease, 
diabetes mellitus, alcohol consumption, and use of medi-
cations associated with elevated transaminases were not 
statistically associated with the presence of hypertransami-
nasemia in patients with CDL (p >0.05).

Similarly, a bile duct <10 mm, being under 60 years of 
age, and the number of stones found in the ERCP were 
positively associated with the presence of hypertransami-
nasemia in patients with CDL (Table 4). 

DISCUSSION

To the best of our knowledge, this is the first study that 
makes a prospective assessment of the prevalence and 
behavior of aminotransferase elevation in patients with 
CDL. It was found that aminotransferases increased twice 
or more in 83.3% of these patients. Likewise, 25% had a 
10-fold or higher increase, while in patients with isolated 
cholelithiasis aminotransferase elevation was observed in 
27.3 and 11.7%, respectively.

In this study a drop in ALT and AST values >30% at 
48 h and >50% at 72 h was also observed. Following the 
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ERCP and the extraction of the stones, this decrease was 
>90 %. This continuous decrease in transaminases levels 
is the key to identifying the transient nature of hepatitis, 
in the presence of blocked bile ducts and biliary colic, and 
differentiating it from a primary hepatocellular disease. The 
trend of transaminases towards a continuous decrease can 
help clinicians to guide the diagnosis of a patient with acute 
elevation of transaminases and biliary colic. 

The practical implication of our results is that patients 
with biliary colic and transaminases levels in the range of 
hepatitis on admission, and who experience a transami-
nases values drop >30% at 48 h and >50% at 72 h, do not 
require additional studies for viral, toxic, or other types 
of hepatitis. Instead, the clinician must make an effort to 
determine, using precise methods such as endoscopic 
ultrasonography and resonance cholangiography, the pre-
sence of lithiasis in the common bile duct (7, 13). 

Two retrospective studies identified patients with CDL 
and an aminotransferase elevation >1000 IU/L. However, 
these studies did not establish the prevalence of such eleva-
tions in these patients, nor did they determine their beha-
vior over time (2, 14). 

On the other hand, Suarez et al. (7) reported that amino-
transferase elevation was found in 19 cases out of 32 CDL 
patients who underwent two tests to establish the levels of 
aminotransferases, finding an elevation on symptom onset, 
as well as a 30% decrease in the second test (7). However, 
these values were not compared to those of patients without 
CDL. In addition, in a similar study, Adams et al. (15) found 
a 30% decrease in aminotransferases levels from two measu-
rements made on 72 patients, of which 28 (38.9%) had CDL, 
while the remaining 61.1% did not have this condition. 

Somehow, none of these two studies describe whether 
patients had biliary colic or not. In general, participants 
were chosen based on their high probability of CDL accor-
ding to the recommendations of the American Society for 
Gastrointestinal Endoscopy (ASGE) (1). 

Table 4. Multivariate logistic regression analysis for variables associated with 
the presence or absence of hypertransaminasemia in patients with CDL

Variable OR p-value 95%CI

Age <60 years 6.5 0.046 1.03-40.98

Duration of colic (in hours) 1.003 0.884 0.955-1.05

Bile duct <10 mm in ERCP 18.47 0.036 1.21-281

Number of stones found in the ERCP 2.72 0.039 1.05-7.22

Fever on admission 0.017 0.003 0.00122-0.252

OR: Odds Ratio; CI: confidence interval; ERCP: endoscopic retrograde 
cholangiopancreatography

In our study, transaminases in all patients were measu-
red in a planned manner on three occasions, without con-
sidering the probability of performing a pre-test, which is 
recommended in international guidelines. This serial mea-
surement allowed identifying a drop of 30% at 48 hours, 
which further dropped by more than 50% at 72 hours. 

Results obtained here, as well as those reported by the 
two studies mentioned above, consistently show this 30% 
decrease. Furthermore, in our study, patients with biliary 
colic and elevated aminotransferases had an OR of 4.2 
(95%CI:  1.98-9.02). Likewise, when CDL is present, the 
probability of transaminases elevation is 37.6. The positive 
predictive value (PPV) of the combination of biliary colic 
and elevated aminotransferases (twice or higher) was 71.9%, 
while the negative predictive value (NPV) was 87.7%.

The reason for the elevation of transaminases in CDL 
patients is still unknown. Currently available studies have 
shown variable and inconsistent results regarding the etio-
logy of this disease. In any case, in this study factors related 
to transaminases levels in the range of hepatitis such as 
age, size of the common bile duct, time of evolution of the 
biliary colic, previous cholecystectomy, sex and comorbi-
dities (diabetes, obesity, high blood pressure and chronic 
kidney disease) were evaluated.

In that context, only age under 60 years, with an OR of 6.5, 
a size of the bile duct <10 mm, with an OR of 18.4, and the 
number of stones found in the ERCP (OR 2.72) showed a 
positive association for hypertransaminasemia in patients 
with lithiasis in the common bile duct. Bile duct dilatation is 
a compensatory phenomenon to relieve pressure within the 
common bile duct. Indeed, some studies have shown that 
people with a smaller bile duct size have the highest tran-
saminase values (16, 17). It is possible that this behavior is 
the result of higher pressure within the biliary tree. Findings 
reported here are consistent with those observations. 

On the other hand, the number of gallstones found in 
the ERCP may be related to a higher degree of bile duct 
obstruction and higher pressures at this level, which would 
explain their association with the presence of elevated 
transaminases. Multiple studies have found that in younger 
patients, transaminases levels tend to be in in higher ranges, 
while several authors have shown that older patients have a 
physiological bile duct dilatation. This may be a compensa-
tory factor that helps reduce pressure in the biliary tree and 
could also explain why younger patients show a different 
behavior by having a more significant elevation of transa-
minases when their common bile duct is blocked (17-19). 

The pathophysiological mechanisms of aminotransferase 
elevation with acute bile duct obstruction are unknown. 
However, in the mid-1970s, experimental studies conduc-
ted on animal models showed that common bile duct liga-
tion in dogs caused significant elevations of transaminases 
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evaluate the bile duct with resonance cholangiography 
and echoendoscopy. No model was made taking into 
account clinical variables of CDL, comorbidities, bile 
duct size and other laboratory parameters, such as biliru-
bin and alkaline phosphatase, to predict the probability 
of CDL together with aminotransferases. However, the 
purpose of this study was to specifically determine the 
usefulness of aminotransferase elevation as a simple mar-
ker to study such patients. 

Another limitation is that this was not a multicenter 
study; however, this type of study in our environment may 
involve variables that are difficult to control given the inte-
robserver variability and the unavailability of experts in 
resonance cholangiography, echoendoscopy, and ERCP. 

CONCLUSIONS 

Patients with biliary colic and CDL present with eleva-
tions in aminotransferases. These elevations are marked in 
25% of these patients and, in many of them, simulate the 
characteristics of acute hepatitis. Based on our results, it is 
possible to state that patients with biliary colic and normal 
hepatobiliary ultrasound should undergo a complete liver 
function panel. 

Similarly, if aminotransferases levels increase, including >10-
fold elevations, it is necessary to make serial measurements. If a 
significant decrease is found (30% at 48 h and more than 50% 
at 72 h), a thorough study of the bile duct is required, using 
more accurate techniques such as cholangioresonance or 
biliopancreatic endoscopy, in order to rule out CDL. 

The absence of aminotransferase elevation in such 
patients has a NPV for CDL of 87.7 %. In other words, only 
12.3% of individuals with biliary colic and normal transa-
minases levels can have CDL. This information can easily 
contribute to the management of patients with this disease.
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(20). In fact, according to histology findings, necrosis in 
hepatocytes has been found when the common bile duct 
was blocked (21). 

In this sense, Mosberg (20) and Rosse (21) have des-
cribed that acute obstruction could produce regurgitation 
of transaminases from the bile ducts. More recent studies 
suggest that the increase in chenodeoxycholic acid, caused 
by acute cholestasis, induces necrosis of hepatocytes (22). 
This process may be a consequence of decreased adenosine 
triphosphate (ATP), mitochondrial damage and persistent 
calcium influx, leading to cell death (20, 22). 

Although CDL can cause an atypical biochemical pat-
tern of hepatitis without a concomitant increase in alkaline 
phosphatase, the additional clinical and biochemical cha-
racteristics and risk profile of these patients are unknown. 
Transaminase elevations are higher after performing extra-
hepatic bile duct ligation or intravenous morphine injec-
tion in animals undergoing cholecystectomy compared 
to controls (20, 21). The proposed explanation for these 
alterations is that the gallbladder could compensate for the 
sudden elevations of pressure in the biliary tract (23). 

The high frequency of marked aminotransferase ele-
vations in patients with cholelithiasis and without CDL 
found in the present study could be related to a higher 
consumption of hepatotoxic drugs in these patients com-
pared to those with CDL (29.8% vs.16.6%; p = 0.046). 
Alternatively, it cannot ruled out that these patients may 
have had a migration of small stones (<5 mm) through the 
bile duct, with a spontaneous resolution of the common 
bile duct obstruction (1). 

It is possible that the exclusion of aminotransferases as 
predictors of CDL in the main guidelines (1, 13) is due 
to the lack of studies on the subject. We consider that this 
work can contribute to the proper treatment of these diffi-
cult patients.

Limitations of the study

One of the main limitations of this study was not having 
the same human and technological resources available to 
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