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Abstract
Introduction: Different scales to estimate the risk of morbidity and mortality in 
patients with pancreatitis are currently in use in Colombia, which leads to un-
certainty when classifying and treating these patients. Objective: This study 
seeks to analyze agreement between the most used scales to estimate the risk 
of patient morbidity and mortality in a population treated at 2,670 meters above 
sea level (m.a.s.l.). Materials and methods: Two hundred patients between 18 
and 65 years old, diagnosed with acute pancreatitis, were evaluated and treated 
at the Hospital Universitario San Ignacio, Bogotá (Colombia). Three risk scales 
were used for the estimations. Scores ≥ 8 in the APACHE II system, ≥ 2 in the 
Modified Marshall Score, or 3 or more positive Ranson criteria were classified as 
pancreatitis with severity prognostic marker. Agreement between the results was 
determined using the Kappa coefficient. Results: According to the Marshall sco-
re, 45.5% of the cases were pancreatitis with predicted severity, while APACHE II 
and Ranson yielded scores of 39.5% and 38.5%, respectively. The Kappa coeffi-
cient showed weak agreement between APACHE II and Ranson (Kappa=0.201; 
95%CI 0.05-0.34), poor agreement between Ranson and Marshall (Kappa=0.18; 
95%CI 0.04-0.32), and moderate agreement between APACHE II and Marshall 
(Kappa=0.42; 95%CI 0.28-0.56). Conclusions: There is poor agreement bet-
ween the pancreatitis severity scoring systems used in Colombia, so they cannot 
be interpreted as clinically equivalent. The data from this study demonstrate the 
need to validate the scales in Colombia and Latin America. They also suggest that 
the Marshall scale overestimates the risk in cities above 2,000 m.a.s.l. 
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INTRODUCTION

Early detection of organ dysfunction or multiorgan failure 
is very important in the initial assessment of patients with 
acute pancreatitis. Therefore, it should be considered that 
these patients benefit from more invasive diagnostic and 
therapeutic interventions aimed at modifying the course of 
the disease and reducing its morbidity and mortality (1). 

To identify patients at risk of multiorgan failure, several 
scales have been created to classify them based on clinical and 
laboratory data. APACHE II (2), Ranson (3) and Marshall 
(4) are among the most used scales. Each has advantages 
and disadvantages. APACHE II, for example, is dynamic and 
allows risks to be staged according to the patient’s evolution, 
but it is expensive and requires multiple laboratory tests. In 
the meantime, Ranson criteria has been used for a long time 

https://orcid.org/0000-0003-1222-0636
https://orcid.org/0000-0001-5401-0018
https://orcid.org/0000-0002-6769-9114
https://orcid.org/0000-0002-5256-804X


299Agreement between Marshall, Ranson and Apache II as estimators of morbidity and mortality in acute pancreatitis

and a large number of physicians are familiar with it; howe-
ver, it requires a complete assessment after 48 hours for the 
score to be calculated, so results are available late. And the 
Marshall score allows assessing different systems (renal, car-
diovascular, and respiratory) and is easy to calculate; howe-
ver, it has not been validated in Colombia. 

In this context, these scales are used simultaneously, 
which means that patients can be classified differently. This 
generates uncertainty in physicians regarding which risk 
estimate should be used to provide the best possible mana-
gement to patients.

To date, whether the different scales that evaluate the risk 
of morbidity and mortality in acute pancreatitis are clini-
cally equivalent in Colombian population or in patients 
living at heights 2000 masl, where normal oxygen blood 
pressure may be significantly lower (69 mm Hg) or not has 
been studied. This study assesses the concordance between 
these three scales under such conditions. 

METHODS

The study population consisted of patients between 18 
and 65 years old diagnosed with acute pancreatitis and 
who were treated at Hospital Universitario San Ignacio in 
Bogotá, Colombia, between 2012 and 2016. Patients with a 
history of chronic pancreatitis and in which hospital moni-
toring did not exceed 48 hours were excluded, as it was not 
possible to calculate all risk scores in such patients. The 
research protocol was approved by the Ethics Committee 
of the Hospital Universitario San Ignacio and Pontificia 
Universidad Javeriana.

Follow-up data for these patients were systematically 
collected from information recorded in the institutional 
electronic medical record system. Demographic and clini-
cal variables, as well as physical examination findings and 
biochemical parameters were included. Measurement tech-
niques used for tests processing at the institutional clinical 
laboratory were the same throughout the study. The calcu-
lation of the risk scores was based directly on laboratory 
reports and clinical characteristics data reported for each 
moment of time, rather than on calculations described in 
the medical records of patients by their treating physicians. 

In each patient, three risk scores were calculated and the 
corresponding clinical manifestations on admission were 
considered. The scales used were APACHE II (2), Ranson 
(3) and Marshall (4). Based on the results, patients were 
staged for pancreatitis with or without severity prediction. 
In this regard, severity-predicted pancreatitis was defined 
as an APACHE II score ≥8, 3 or more Ranson positive cri-
teria, or a modified Marshall score ≥2. 

In addition, information regarding outcomes such as 
mortality, acute kidney injury, respiratory failure, presence 

of pancreatic necrosis, acute peri-pancreatic fluid collec-
tions, pancreatic pseudocysts, need for surgical interven-
tion, and days of hospital stay, was collected. 

Continuous variables are expressed as means and stan-
dard deviations (SD) if they follow a normal distribution, 
and as medians and interquartile ranges (IQR) if they do 
not. On the other hand, categorical variables are described 
as percentages. The kappa coefficient was used to analyze 
the concordance between the different classification 
methods. The interpretation of this coefficient as an evalua-
tor of concordance strength is as follows: 0.01-0.20 (poor), 
0.21-0.40 (weak), 0.41-0.60 (moderate), 0.61-0.80 (good), 
0.81-0.90 (very good), and 0.9-1.00 (almost perfect) (5). 
An alpha significance level of 0.05 was set. Calculations 
were performed using Stata 15® software.
 
RESULTS

A total of 200 patients were included and their 
demographic characteristics are described in Table 1. 
20.5% had complications during their hospital stay, either 
necrosis, acute peri-pancreatic fluid collections, pancreatic 
pseudocysts, or need for surgical intervention. Three 
patients died during follow-up. 

The percentage of patients classified under pancreatitis 
with severity prediction, for each risk scale, is shown in 
Table 2. The Marshall score ranked the highest number 
of patients under pancreatitis with severity prediction 
(45.5%), while only 13.5% of patients scored >12 in the 
APACHE II scale. 

On the other hand, the kappa coefficient showed a 
weak concordance (kappa: 0.201; 95% CI: 0.05-0.34) 
Concordant patients and classified as pancreatitis with 
severity prediction were 40 (20%), while 76 (38%) were 
discordant cases, of which, 37 (18.5%) were classified 
under the pancreatitis with severity prediction category 
based on the Ranson criteria, but not by APACHE II, and 
39 (19.5%) were classified under this category according to 
the APACHE II scale, but not by the Ranson criteria. The 
assessment of the concordance between APACHE II and 
Ranson is described below (Table 3).

In turn, concordance between APACHE II and Marshall 
scales was moderate, with a kappa coefficient of 0.42 (95 % 
CI: 0.28-0.56) In this case, concordant patients classified as 
pancreatitis with severity prediction were 57 (28.5%). Of 
the 56 discordant patients (26.5%), most were classified in 
the pancreatitis with severity prediction category according 
to the Marshall score, but not by the APACHE II scale (34 
patients, 15.5%) (Table 4).

In addition, the concordance between the Ranson crite-
ria and the Marshall score was poor, with a kappa coeffi-
cient of 0.18 (95% CI: 0.04-0.32) The concordant patients 
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classified under the pancreatitis with severity prediction 
category were 44 (22% of the total), while the 80 discor-
dant cases (40%) corresponded to 47 cases classified under 
this category according to the Marshall score, but not by the 
Ranson criteria (23.5%). On the contrary, 33 were as pan-
creatitis with severity prediction cases based on the Ranson 
criteria, but they were not according to the Marshall score 
(16.5%) (Table 5). 

DISCUSSION

This is the first study conducted in Colombian popula-
tion -and also in patients living at altitudes above 2000 
masl- that compares the results obtained by classifying the 
severity of acute pancreatitis with the three most used risk 
scales. Based on the results obtained, agreement between 
these scales is low. Therefore, these results should not be 
interpreted as clinically equivalent. 

In our study most patients were women between 46 and 
65 years old. Overall mortality was 1.5%, which is slightly 
lower than what has been described in the literature (2-3%) 
(6). However, this may be explained by the fact only 
patients under the age of 65 were included.

By evaluating each scale individually, it is observed that 
according to the Marshall score, 45.5% of patients would 
be classified under the pancreatitis with severity predic-
tion category, whereas according to the APACHE II scale 
and the Ranson criteria, only 39.5% and 38.5% would be 
included in this groups. It is noteworthy that in our study 
the proportion of patients with severe pancreatitis is higher 
than that what has been reported in similar studies, where 
on average, 8 to 15% patients had severe pancreatitis (7). 

This finding might be explained by the fact that the institu-
tion where our study was conducted is a reference hospital, 
and that only patients with a minimum 48-hour follow-up 

Table 1. Demographic characteristics of the patients included in the study 

Variable n = 200

Age (years), mean (SD) 54.4 (19)

Female, n (%) 113 (56.2)

Kidney injury, n (%) 39 (19.4)

Days of hospital stay, n (%)
<5 days
6-10 days
11-15 days
>16 days

51 (25.5)
95 (47.5)
20 (10)
34 (17)

Mean blood pressure (mm Hg), n (%)
<65
65-90
>90

6 (3)
85 (42.5)

109 (54.5)

PaO2/FiO2, n (%)
<100
100-300
300-500
No data

85 (44.04)
107 (55.4)

1 (0.52)
7 (3.5)

Creatinine (mg/dL), n (%)
<1,5
1,5-3
>3

178 (89)
19 (9.5)
1 (0.5)

Hematocrit on admission (%), n (%)
<30
30-40
40-50
>50

3 (1.5)
30 (15)

124 (62)
43 (21.5)

Hematocrit at 48 h (%), n (%)
<30
30-40
40-50
>50
No data 

4 (2)
87 (43.5)
82 (41)
7 (3.5)
20 (10)

GOT (U/L), n (%)
<200
>200
No data 

128 (64)
66 (33)

6 (1)

GPT (U/L), n (%)
<200
>200
No data

137 (68.5)
54 (27)
9 (4.5)

Fluid sequestration (L), n (%)
<4 
4-10
>10
No data 

87 (43.5)
80 (40)
30 (15)
3 (1.5)

Presence of comorbidity, n (%) 41 (20.5)

Death, n (%) 3 (1.5)

SD: Standard deviation; n: number; mm Hg: millimeters of mercury; 
PaO2/FiO2 ratio: ratio of Partial arterial pressure of oxygen and fraction 
of inspired oxygen; mmol/L: millimoles per liter; U/L: units per liter; 
GOT: Glutamic-Oxalacetic Transaminase; GPT: Glutamic-Pyruvic 
Transaminase

Table 2. Pancreatitis categories based on the APACHE II scale, the 
Ranson criteria, and the Marshall score

Variable n = 200

APACHE II, n (%)
No SP
With SP  

121 (60.5)
79 (39.5)

Ranson, n (%)
No SP
With SP 

123 (61.5)
77 (38.5)

Marshall, n (%)
No SP
With SP 

109 (54.5)
91 (45.5)

APACHE II: Acute Physiology and Chronic Health Disease 
Classification System II; SP: severity prediction
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Table 3. Concordance between the APACHE II scale and the Ranson criteria

          Ranson Total

Pancreatitis without SP    Pancreatitis with SP

APACHE II 

Pancreatitis without SP
n (% of total) 84 (42) 37 (18.5) 121 (60.5)

Pancreatitis with SP
n (% of total) 39 (19.5) 40 (20) 79 (39.5)

Total:
n (% of total) 123 (61.5) 77 (38.5) 200 (100)

Kappa: 0.201; 95%CI: 0.05-0.34. APACHE II: Acute Physiology and Chronic Health Disease Classification System II; SP: severity prediction

Table 4. Concordance between the APACHE II scale and the Marshall score

          Marshall Total

Pancreatitis without SP    Pancreatitis with SP

APACHE II 

Pancreatitis without SP
n (% of total) 87 (43.5) 34 (15.5) 121 (60.5)

Pancreatitis with SP
n (% of total) 22 (11) 57 (28.5) 79 (39.5)

Total:
n (% of total) 109 (54.5) 91 (45.5) 200 (100)

Kappa: 0.42; 95%CI: 0.28-0.56. APACHE II: Acute Physiology and Chronic Health Disease Classification System II; SP: severity prediction

Table 5. Concordance between the Ranson criteria and the Marshall score

          Marshall Total

Pancreatitis without SP    Pancreatitis with SP

Ranson

Pancreatitis without SP
n (% of total) 76 (38)                                  47 (23.5) 123 (61.5)

Pancreatitis with SP
n (% of total) 33 (16.5) 44 (22) 77 (38.5)

Total:
n (% of total) 109 (54.5)                             91 (45.5) 200 (100)

Kappa: 0.18; 95% CI: 0.04-0.32. SP: severity prediction

process were include, which could have resulted in patients 
with mild pancreatitis being poorly represented. In the case 
of the Marshall score, the high proportion of patients classi-
fied as severe pancreatitis cases might be related to the fact 
that our institution is located at 2670 masl, which might have 
caused patients to be often categorized as severe, based on 
the score given by low arterial oxygen pressure levels. 

This suggests that a different cut-off point should be 
sought for oxygen blood pressure in patients treated in 

cities above 2000 masl, and that the Marshall score should 
be validated under such conditions before being used.

The difference in the number of patients classified under 
the pancreatitis with severity prediction group reported 
in the present study, shows that many patients classified 
in this category according to this scale, would not receive 
the same diagnosis if any the other two scales were to be 
used. This makes it impossible for the treating physician to 
define which of the classifications is more appropriate to 
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bearing in mind that the easiest to apply for the treating 
physician should be the first option. 

In 2005, Rosas et al. conducted a similar study in Mexico 
(10) comparing the APACHE II, Osborne, and Ranson 
scales, other laboratory tests of severity (hematocrit, serum 
calcium and base deficit) and the Balthazar computed tomo-
graphic severity index. These authors concluded that both, 
sensitivity, and specificity found for each scale were similar 
to those reported in the literature worldwide. However, this 
work also emphasizes the need to continue conducting stu-
dies similar to the one carried out here, as well as external 
validation, considering that so far, no research has assessed 
these three scales, not only in Colombian population, but 
in Latin America in general.

On the other hand, divergent results may be associated with 
differences in health systems. Similarly, there are differences at 
the time studies are conducted or between populations regar-
ding their biological characteristics. Therefore, it would be 
necessary to validate the different scales in each country and, 
probably, in different contexts within a same country (11).

Some limitations of the study include the relatively small 
sample size and the low number of deaths or complication 
events. Therefore, at the time it is not possible to validate 
these scales in Colombian population. Studies with signifi-
cantly larger sample sizes will be needed to achieve this goal. 

A second consequence of the limited sample size is that 
CIs are relatively large. However, conclusions obtained on 
the basis of the concordance analysis would be similar at 
both ends of the ranges, that is, interpretations of the scale 
results cannot be assumed to be clinically equivalent. 

In addition, we did not include patients older than 65 
years, so our results cannot be applied to this population. 
Further studies are required to assess whether the concor-
dance between the different scales changes significantly.

An additional limitation is the selection bias as a result 
of the underrepresented group of patients with pancreatitis 
without prediction of severity in our study population. This 
suggests that our data may not apply to institutions with a 
lower level of complexity. 

Also, our results also show that the agreement between 
the APACHE II scale, the Ranson criteria, and the Marshall 
score is low and, therefore, they should be interpreted as 
clinically equivalent in Colombia. They also suggest that a 
lower cut-off point should be considered in oxygen blood 
pressure levels, when using the Marshall score in cities 
above 2000 masl to avoid misclassifying a high proportion 
of patients as having severe pancreatitis. 

Since there are no validation studies that allow us to 
define which scale is most appropriate in our context, we 
emphasize that, apart from the score obtained in the cho-

assess the patient’s risk. Therefore, establishing an adequate 
treatment becomes a challenge. 

In addition, in our study a poor agreement between the 
Ranson criteria, the APACHE II scale, and the Marshall 
score was found. However, a slight agreement was found 
between APACHE and Marshall. In general, it can be con-
cluded that concordance between the three scales is low, 
and so they cannot be interpreted as clinically equivalent in 
patients with pancreatitis. 

This finding leads to important clinical implications for 
decision-making during the provision of emergency health 
services. Clinical practice guidelines suggest that, in order 
to define the disease as pancreatitis with severity predic-
tion, a score >8 points in the APACHE II scale is required, 
as well as 3 or more positive Ranson criteria, or a score ≥ 2 
in the modified Marshall scale.  

However, if these parameters were to be accepted, physi-
cians could face two clinical scenarios. In the first one, the 
treating physician decides to perform diagnostic and thera-
peutic procedures, such as the admission and management 
in the intensive care unit for patients classified, according to 
any of these three scales, as having pancreatitis with seve-
rity prediction. This strategy, characterized by high sensi-
tivity but low specificity, would generate a useless expense 
for the health system, given that unnecessary interventions 
would be made in some of these patients.

In the second case, on the contrary, the physician decides 
to act based on the results of one of the scales but ignores 
the other two. If this were done, a significant number of 
patients who would benefit from additional interventions 
could be left out. This situation could lead to increased 
mortality and complications rates.

It should be noted that the findings obtained here were 
already expected by us after analyzing the diagnostic per-
formance of these scales reported by other authors. In the 
case of the Ranson criteria, a sensitivity of 63%, a specificity 
of 76%, a positive predictive value of 79%, and a negative 
predictive value of 92% have been described. Meanwhile, 
for the APACHE II scale a sensitivity of 82%, a specificity 
of 86%, a positive predictive value of 81%, and a negative 
predictive value of 98% have been reported (8).

However, the findings of some studies conducted in 
Latin America differ from the data reported in this paper. In 
Peru, Ponce (9) conducted an observational study with 77 
patients to assess the concordance of three severity prog-
nostic scales (APACHE II, Ranson, and BISAP), where an 
almost perfect agreement between the scales was found, 
with concordance percentages above 90%, and particularly 
strong agreement between BISAP and APACHE II. Thus, 
in said study, the use any of these scales is recommended, 
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sen predictive severity scale, the treating physician should 
always assess the independent risk factors of each patient 
and individualize the case, which requires the use of labora-
tory tests and additional imaging studies. 

In our opinion, the strategy of classifying pancreatitis 
cases under the of pancreatitis with severity prediction 
category is preferable if a positive score is obtained in any 
of the scales described here. After all, patients’ safety comes 
first than health care costs. 
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