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ORIGINAL ARTICLE

The Modified Early Warning Score (MEWS): An Instant Physiological
Prognostic Indicator of Poor Outcome in Acute Pancreatitis
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ABSTRACT

Context The Modified Early Warning Score (MEWS) is a bedside scoring system that is non-invasive, simple and repeatable to reflect
dynamic changes in physiological state. Objective This study aims to assess accuracy of MEWS and determine an optimal MEWS value in
predicting severity in acute pancreatitis (AP). Methods A prospective database of consecutive admissions with AP to a single institution
was analysed to determine value of MEWS in identifying severe acute pancreatitis (SAP) and predicting poor outcome. Receiver operator
curves (ROC) were used to determine optimal accuracy. Sensitivity, specificity, negative predictive value (NPV), and positive predictive
values (PPV) were calculated for the optimal MEWS values obtained. Results One-hundred and 42 patients with AP were included. The
optimal highest MEWS per 24 hours period (hMEWS) and mean MEWS per 24 hour period (mMEWS) in predicting SAP as determined
by ROC were 2.5 and 1.625 respectively; with hMEWS 23 and mMEWS > 1 utilised in this cohort as MEWS scores are whole numbers. On
admission, sensitivity, specificity, NPV, PPV, and accuracy of hMEWS 23 was 95.5%, 90.8%, 99%, 65.6% & 92%; and for mMWES > 1 was
95.5%, 87.5%, 99%, 58.3% & 88.7%, both superior than the Imrie score: 31.5%, 92.1%, 88.9%, 40% and 83.5%. The accuracy of hLMEWS
>3 and mMEWS > 1 increased over the subsequent 72 hours (days 0-2) from 92 to 96%, and 89% to 94% respectively. Conclusions MEWS
provides a novel, easy, instant, repeatable, reliable prognostic score that may be superior to existing scoring systems. A larger cohort is
required to validate these findings.

SUMMARY

Acute pancreatitis (AP) is usually a self-limiting process, however 25% present with severe acute pancreatitis (SAP) which has an associated
mortality of up to 50%, Current methods of assessing severity and predicting poor prognosis require biochemical and radiological
parameters. The Modified Early Warning Score (MEWS) is a bedside scoring system that is non-invasive, simple and repeatable. We aim
to present the results its accuracy in predicting prognosis in acute pancreatitis, as an alternative, or adjunct to current scoring systems.

INTRODUCTION not easily repeatable, and has a positive predictive value
(PPV) of only 65-70% [3, 4]. Furthermore, the need for
multiple serum measurements means that it is too slow
to reflect rapid changes in SIRS and MODS thus reducing
prognostic accuracy.

Acute pancreatitis (AP) is usually a self-limiting process,
however 25% present with severe acute pancreatitis
(SAP) which has an associated mortality of up to 50%
[1]. Prognostic scoring systems have been developed to

identify patients at risk of developing SAP as these patients The poor prognosis in severe pancreatitis is due to a
benefit from early intensive resuscitation as this leads to Systemic Inflammatory Response Syndrome (SIRS)
improved survival [2]. response and Multi-Organ Dysfunction Syndrome (MODS)

Traditional scoring systems such as the Imrie (Glasgow) [5-8]. Newer scoring systems such as SOFA (Sequential

score that depend on assessment of haematological and Organ Failure Assessment) which reflect SIRS/MODS
biochemical factors, and whilst easy to calculate, often have been developed but these are best performed in the
only provide prognostic information 48 hours following intensive care setting, and not suitable for routine use in
admission. The Acute Physiology and Chronic Health all patients with pancreatitis [9].

Evaluation (APACHE II), which is often used as the

A scoring system using bedside measurements (Early
standard comparator for prognostication, is cumbersome,

Warning Score, EWS) was developed in 2001 and
initially evaluated in medical admissions and critically
Received July 7th, 2014 - Accepted September 23rd, 2014 unwell patients [10]. EWS is calculated using hourly
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The Modified Early Warning Scores (MEWS), an
amendment to the EWS, assesses 8 parameters including
the 6 parameters used in EWS, and in addition, oxygen
saturation and requirement for respiratory support
requirement but does so on a less frequent basis, with
6-hourly recordings. Whilst the value of the EWS score has
been examined in AP, the role of MEWS in predicting SAP
has yet to be determined.

The objective of this study was to determine the accuracy
of MEWS in predicting poor outcome in acute pancreatitis,
and assess the optimal mode of using MEWS scores for this
purpose.

METHODS

Sequential patients admitted with acute pancreatitis to
our institution during the period January to December
2010 were included. All such patients were entered
into a prospectively maintained AP database. AP was
defined as elevation two of the following three features:
(1) abdominal pain consistent with acute pancreatitis
(acute onset of a persistent, severe, epigastric pain often
radiating to the back); (2) serum lipase activity (or amylase
activity) at least three times greater than the upper
limit of normal; and (3) characteristic findings of acute
pancreatitis on contrast-enhanced computed tomography
(CECT) and less commonly magnetic resonance imaging
(MRI) or transabdominal ultrasonography as per Atlanta
classification. Patients were classified as mild or severe
acute pancreatitis (SAP) as per the Atlanta classification
[13]. MEWS were performed on admission and 6-hourly
thereafter using 8 scored bedside measurements (Table 1
& Figure 1).

The MEWS chart provides a recommended action
depending on the cumulative score: MEWS = 3 - 4 requires
2-hourly observation plus junior medical review within 30
minutes; MEWS =5, or any single parameter scores 2 3; or
total MEWS increases by 23 within 30 minutes requires
senior medical opinion together with critical care outreach
review.

STATISTICS

Sensitivity, specificity, negative NPV and PPV were
calculated for the highest MEWS (hMEWS) in a 24-hour

period and mean daily MEWS (mMEWS). The chi-squared
test was used for categorical data, and the Student’s t-test
for continuous data. Receiving operator characteristics
(ROC) curves were generated with corresponding area
under the curve (AUC) measurements and 95% confidence
intervals (CI) calculations. ROC analysis provided optimal
cut-off points to allow tradeoff between true positive and
true negative rates.

SPSS (Statistical Package for Social Sciences, version 18;
SPSS Inc, Chicago, Illinois, USA) was used to carry out
the analyses. A p-value of < 0.05 was taken to indicate
statistical significance.

RESULTS

One forty six-146 patients were admitted with acute
pancreatitis with 4 excluded from the analysis due
to incomplete data. Mean patient age was 56 years
(Standard deviation, SD + 20 years) with an equal gender
distribution: 72 were male and 70 were female. The
aetiology of pancreatitis was gallstones (89), alcohol (30),
ERCP (3), cancer (1), benign stricture (1), hypercalcaemia
(1), idiopathic (11), mixed gallstone and/or alcohol and
Jor drug-induced (5) pancreas divisum (1). 120 were
classified as mild, and 22 were classified as SAP. There was
no significant difference between mild and SAP groups for:
age (54.8 years versus 63 years, p = 0.076); male gender
(49% versus 59%) or aetiology. Renal and hepatic function
tests were comparable as were blood glucose levels.

ROC analysis suggested a hMEWS > 2.5 per 24-hour
period was the most accurate in predicting poor prognosis
(AUC 0.924, 95% CI: 0.849 - 0.998). As MEWS= 2.5 is not
possible given the whole number nature of MEWS scoring,
the highest MEWS = 3 in a 24-hour period was used as this
was more accurate than MEWS 22 (Table 2).

Furthermore, ROC analysis suggested an optimal mMEWS
of 1.625 (Figure 2). The sensitivity, specificity, NPV, PPV
and accuracy of each hMEWS and mMEWS is illustrated
in Table 2. Daily hMEWS and mMEWS were higher in the
SAP group on all 3 days. Six (4.2%) patients died, all with
evidence of SAP. Causes of death included: cholangitis
(n=1); pneumonia on background of extensive chronic
airways disease (n=1); pancreatic necrosis with cardiac
failure (n=1); psoas abscess (n=1); and MODS (n=2). The

Table 1. Calculating MEWS. °C: Centigrade; mmHg: milimetres Mercury; 0, Oxygen; CPAP: Continuous Positive Airway Pressure; BIPAP: Bilevel Positive

Inspiratory Pressure; mL: mililitres; h: hour.

Score 0 1 2 3
Temperature (°C) 36.0-37.9 38.0-389 39.0-39.9 >40.0
35.0-35.9 35.0-35.9 <35.0
Systolic blood pressure 100-180 180-199 200-219 2220
(mmHg) 80-99 70-79 <70
Respiratory rate 12-20 21-25 26-30 >30
8-11 <8
Oxygen saturations (%) =94 90-93 85-89 <85
Respiratory support Nil 02 >60%0, CPAP/BIPAP
Alertness Alert Responds to voice, or Responds to pain Unresponsive
Confused
Urine output (mL/h) > 200 >800 80-119 <80
120-199
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Figure 1. A MEWS chart as used in the study, illustrating the colour coding and points system utilized in generating a score.

first 4 patients recorded first MEWS =3 on Day 0 and
mMEWS >1 on Day 0. Of the remaining 2, the first patient
had low hMEWS and mMEWS (Day 0, 1, 2) initially but
developed pneumonia on Day 4 and rapidly deteriorated;
the second patient had borderline MEWS (hMEWS = 2 and
mMEWS = 0.5) on admission and also deteriorated rapidly
with acute respiratory distress syndrome on day 3 that
progressed to MODS.

DISCUSSION
The primary finding of the study was that the MEWS was a
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reliable prognostic indicator allowing early identification
of patients likely to develop SAP. In addition, the fact that
itis easy to perform, instant, and dymamic, with a superior
statistical profile to the Imrie score would indicate that this
physiological score could replace the traditional serum-
based means of assessment.

The MEWS, which is performed at the bedside, is potentially
more accurate as it as it reflects a persistent SIRS response
despite resuscitation that in turn, is a predictor of MODS.
It is well documented that a persistent SIRS at 6 hours or
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Table 2. Sensitivity, Specificity, Negative Predictive Value (NPV), Positive Predictive Value (PPV) and Accuracy for (a) Highest MEWS 2 2, and highest MEWS
2 3 in any 24 hours; (b) Mean daily MEWS = 1, Mean daily MEWS > 1, and the “optimal” mean MEWS 2 1.125 and mean MEWS 2 1.625 as calculated from

ROC in Figure 1.

(a) Highest MEWS in 24 hours Sensitivity Specificity NPV PPV Accuracy
% (n) % (n) % (n) % (n) %(n)
Day 0 MEWS = 2 95.5(21/22) 79.2 (95 / 120) 99 (95 / 96) 45.7 (21 / 46) 82 (116 / 142)
MEWS = 3 95.5 (21/ 22) 90.8 (109 / 120) 99 (109 / 110) 65.6 (21 / 32) 92 (130 / 142)
Day 1 MEWS = 2 95.5(21/22) 85(102 /120) 99 (102 / 103) 53.8(21/39) 87 (123 / 142)
MEWS 2 3 86.4 (19 / 22) 96.7 (116 / 120) 97.5 (116 / 119) 82.6 (19 / 23) 95 (135 / 142)
Day 2 MEWS = 2 95.5(21/22) 90.8 (109 /120) 99 (109 / 110) 65.6 (21 /32) 92 (130 / 142)
MEWS > 3 77.3 (17 / 22) 99.2 (119 / 120) 96 (119 / 124) 94.4 (17 / 18) 95.7 (136 / 142)
(b) Mean Daily MEWS
Day 0 Mean = 1 95.5 (21 /22) 80.8 (97 / 120) 99 (97 / 98) 47.7 (21 / 44) 83.1 (118 / 142)
Mean > 1 95.5 (21 /22) 87.5 (105 / 120) 99 (105 / 106) 58.3 (21 / 36) 88.7 (126 / 142)
Mean 2 1.625 86.4 (19 / 22) 92.5 (111/120) 97.4 (111 /114) 67.9 (19 / 28) 91.5 (130 / 142)
Day 1 Mean = 1 90.9 (20 / 22) 82.5 (99 / 101) 98 (99 / 101) 48.8 (20 / 41) 96.7 (119 / 123)
Mean > 1 90.9 (20 / 22) 87.5 (105 / 120) 98 (105 / 107) 57.1 (20 / 35) 88.0 (125 / 142)
Mean = 1.625 72.7 (16 / 22) 95.8 (115 / 120) 95.0 (115 /121) 76.2 (16 / 21) 92.3 (131 /142)
Day 2 Mean 2 1 95.5 (21 /22) 94.2 (104 / 120) 99.1 (104 / 105) 56.8 (21 / 37) 88.0 (125 / 142)
Mean > 1 95.5 (21 / 22) 94.2 (113 / 120) 99.1 (113 / 114) 75 (21 / 28) 93.6 (133 / 142)
Mean = 1.625 72.7 (16 / 22) 95.8 (115 / 120) 95.8 (115 / 121) 76.2 (16 / 21) 92.3 (131 / 142)
IMRIE 31.5 (6 / 19) 92.1 (105 / 114) 88.9 (105 / 118) 40 (6 / 15) 83.5 (111/ 133)
1.0
0.8
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Figure 2. Receiver Operator Characteristics (ROC) curve for mean MEWS on Day 1 (Mean 1), mean MEWS on Day 2 (Mean 2) and mean MEWS on Day 3

(Mean 3); AUC: Area Under Curve; SE: Standard Error; CI: Confidence Interval.

the development of MODS and hypotension despite fluid
resuscitation are equivalent if not stronger predictors of
mortality than other physiological, haematological and
biochemical variables used in alternative scoring systems
[14-23] (Table 3). The frequency of MEWS, which is a

minimum of 6-hourly, may also anticipate deterioration
sooner than other scoring systems that are performed
daily, or on admission and at 48 hours.

The MEWS has not previously been reported in relation
to prognostication of severity in AP. We determined

JOP. Journal of the Pancreas-http://www.serena.unina.it/index.php/jop-Vol. 15 No. 6- Nov 2014. [ISSN 1590-8577] 572



JOP. ] Pancreas (Online) 2014 Nov 28; 15(6): 569-576

the optimal cut-off value using ROC analysis and this
suggested an optimal hMEWS of 2.5 and mMEWS of 1.625.
As MEWS scores are whole numbers, repeat analysis
indicated a hMEWS (23) would be optimal. The severity
prediction of hMEWS 23 at admission was comparable
to that of scoring systems in previous studies (Table 3).
Furthermore, the accuracy of hMEWS increased from day
0-2 as expected since a persistently high MEWS would
reflect persistent SIRS, and hence be associated with a
population with greater probability of developing SAP.
When considering the recommended mMEWS >1.625,
this had a high accuracy but was compromised by a lower
sensitivity of 86%, that decreased over 72 hours to 70%,
in the current series. This sensitivity was considered too
low, and is a common weakness of most scoring system.
We therefore chose a mMEWS > 1 which had a reasonable
accuracy compared to a mMEWS 21.625 but with a much

higher sensitivity of 90-95%, and also did not deteriorate
over 72 hours (Table 2) .

The accuracy of hMEWS =3 or mMEWS >1 compares
favourably with APACHE-II in terms of sensitivity (70-
80%), specificity (62-76%), NPV (82-90%) and PPV (40-
71%) [1, 19]. Several studies have demonstrated that an
increase in NPV is often accompanied by a corresponding
decrease in PPV. For APACHE-I], it has been shown that
the NPV can be increased to 92% by modifying cut-off
scores, however this leads to a decrease in PPV to 67%
[22, 24]. Similar or lower PPV values are seen with Imrie
and Ranson scores (Table 3) with PPV occasionally as low
as 18-60% [21], which again favours MEWS. As mentioned
previously, the predictive values of hAMEWS and mMEWS
also increase during the course of the hospital stay, and
this most likely reflects the ongoing physiological stress
and progressive SIRS which are not always seen early

Table 3. Reports of accuracy of prognostic scoring systems using similar outcomes as this study in chronological order. NPV: Negative Predictive Value;
PPV: Positive Predictive Value; AUC: Area under Curve; ICU: Intensive Care, NR: Not reported; SE: Standard Error; CART: Classification and Regression
Tree; APACHE-II: Acute Physiological and Chronic Health Evaluation; LR: Logistic Regression, BCTSI: Balthazar Computed Tomography Severity Index;
CRP: C-Reactive Protein; MODS: Multiple Organ Dysfunction Score; POP: Pancreas Outcome Prediction Score, BISAP: Bedside index of Severity in Acute
Pancreatitis; CTSI: Computed Tomography Severity Index, SAPS: Severity of Acute Pancreatitis,; LODS: Logistic Organ Dysfunction Score, MPM-II: Mortality
Probability Models-1I; SOFA: Sequential Organ Failure Assessment, ANN: Artificial Neural Network; BALI: Blood Urea, Age, Lactase Dehydrogenase,
Interleukin-6; JSS: Japanese Severity Score; SPS: Simple Prognostic Score; D1: Day 1; D2: Day 2; D3: Day 3.

Study Endpoint Scoring Sensitivity  Specificity
(Year) (Sample) system (%) (%)
This study Severity MEWS=3 773-955 87.5-99.2
(2012) (142) Mean > 1 90.9 -95 87.5-94.2

Imrie = 3 315 92
D1:>1.625 86.4 92.5
D2:>1.125 81.8 85.8
D3:>1.125 86.4 92.5
Hong Severity CART 74.2 93.9
(2011) [14] (420) APACHE 11 NR NR
LR NR NR
Woo Severity = APACHEII27 78.9 76
(2011) [15] (44) Ransonz3 89.5 96
Glasgow=3 63.2 92
BCTSIz4 42.1 84
CRP=28.2 68.4 68
Drambauskas Various APACHEIl  63.6-92.3 65.3-85.6
(2010) [16] 118 Imrie 70-92.3 66.3 -82.5
MODS 50 -88.9 74.3-80.9
pPoP 50 -82.5 71.4-92.9
Marshall 424-923  484-929
Papachristou  Severity BISAP 37.5 92.4
(2010) [17] (185) Ranson 84.2 89.8
APACHE-II 70.3 71.9
CTSI 85.7 71.0
Necrosis BISAP 333 90.6
(185) Ranson 77.4 88.4
APACHE-II 63.3 68.5
CTSI 97.2 75.8
Mortality BISAP 57.1 87.6
(185) Ranson 100 76.8
APACHE-II 100 65.7
CTSI 100 58.5
Singh Mortality BISAP 71 83
(2010) [18] (397) APACHE 11
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NPV PPV AUC 95% CI Comment
(%) (%)
96-99 65.6-94 NR NR
98-99.1 583-75 NR NR
90 40 NR NR
97.4 67.9 091  0.84-0.99
96.3 51.4 0.88  0.79-0.99
97.4 67.9 093  0.86-0.99
92.2 89.3 0.86  0.79-0.94 AUC for CART significantly higher
NR NR 0.69  0.59-0.80 than APACHE II for predicting severity
NR NR 090 0.83-0.97
82.6 71.4 NR NR Ranson more accurate (93%) than
92.3 94.4 Glasgow (79%), APACHE 11 (77%) and
76.7 85.7 BCTSI (66%) in predicting severity
65.6 66.7
73.9 61.9
NR NR 0.867 +/-0.106 APACHE II and Imrie superior to other
0.826  +/-0.027 scoring systems in predicting severity,
necrosis, infection, intervention, death
84.3 57.7 0.81 0.74-0.87  Prognostic accuracy of BISAP similar
95.3 69.6 094 0.89-0.97 to other scoring systems but easier
90.1 40.0 0.78 0.71-0.84 to use
93.4 50.8 0.84 0.76-0.89
84.9 46.2 0.78  0.69-0.85
94.6 52.2 0.85 0.79-0.9
90.1 29.2 0.72  0.64-0.78
98.7 59.3 0.98 0.94-1.0
98.1 15.4 0.82 0.67-0.91
100 15.2 095 0.90-0.98
100 10.8 094 0.89-0.97
100 8.5 0.83  0.75-0.89
99 NR 0.82  0.70-0.95 BISAP equivalent to APACHE Il in
0.88  0.77-0.99 predicting mortality
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Juneja
(2010) [19]

Fan
(2009) [20]

Gravante
(2009) [21]

Mofidi
(2007) [22]

Spitzer
(2006) [23]

Garcea
(2006) [12]
Halonen
(2002) [7]
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Mortality APACHE II>15

(55 ICU)

Severity

(551CU) APACHEIII>42

Mortality
(253)

Operation
(253)

MODS
(253)

Mortality

Review

Severity
(664)

MODS

Mortality

Severity
(1158)

100 See
Table 4
Mortality
(113 1CU)

APACHE
111>56
SAPS>31
LODS>6
MODS>6
MPM I1>12.2
SOFA>8
Ranson>4
Glasgow>4
POP>13
APACHE I1>8

SAPSII>22
LODS>3
MODS>4
MPM I1>4.2
SOFA>4
Ranson>3
Glasgow>3
POP>8
Ranson =5
APACHE=14
BCTSI 26
POP=214
Ranson 25
APACHE=10
BCTSI 26
POP=8
Ranson 25
APACHE=12
BCTSI 26
POP=10
APACHE 11=8
Ranson 23
Glasgow 23
ANN
APACHE 11
Glasgow
ANN
APACHE II
Glasgow
ANN
APACHE 11
Glasgow
BALI
APACHE 11
Glasgow
Ranson

APACHE II
SOFA

D1

D3

MOD

D1

D3

LOD

D1

D3

80
73.3
93.3
86.7
66.7
93.3
86.7
86.7
73.3
86.7

76
66.7
71.4

69
66.7
73.8
76.2
76.2
78.6

69

93

90

70

90

81

94

94
100

85

82

58

80

65-81

65

94

89

80

71

86

75

57

88
66.7

45

NR

87.5
90
80
85
85

82.5
90
70

72.5
85

61.5
69.2
84.6
77
77
69.2
69.2
69.2
84.6
69.2
70
85
71
92
63
57
69
47
83
87
76
79
77-91
70
28
96
85.1
74
95
84
79
98
83
83

NR

NR

NR

NR

NR

NR

86-99
86-94
86-100
96
92
87
98
96
93
99
97
96
94
89
94
92

NR

NR

NR

NR

NR

NR

23-69

20-63

18-66
89
67
51
70
38
27
75
21
16
41
65
18
20

NR

0.88
0.86
0.92
0.90
0.87
0.91
0.93
0.84
0.82
0.86

0.73
0.72
0.80
0.79
0.79
0.73
0.81
0.75
0.81
0.73
0.90
0.93
0.74
0.96
0.78
0.77
0.89
0.78
0.90
0.91
0.74
0.85
NR

NR

NR

NR

0.82
0.79
0.80
0.75

0.773

0.775
0.726

0.75
0.738

0.776
0.736

0.76-0.99
0.74-0.98
0.85-0.99
0.81-0.99
0.77-0.96
0.84-0.99
0.85-0.99
0.74-0.94
0.71-0.92
0.75-0.98

0.58-0.87
0.56-0.87
0.66-0.93
0.67-0.90
0.65-0.93
0.59-0.87
0.69-0.92
0.59-0.92
0.69-0.93
0.56-0.90
0.85-0.95
0.89-0.98
0.66-0.82
0.94-0.99
0.69-0.88
0.68-0.85
0.81-0.97
0.70-0.87
0.85-0.94
0.87-0.95
0.67-0.80
0.82-0.91
NR

NR

NR

NR

NR
NR
NR
NR

0.045

0.045
0.051

0.048
0.049

0.044
0.048

SOFA had greater efficacy but all
scores had similar accuracy in
predicting severity and 30-day

mortality in ICU cohort with severe
AP

Predictive values of each scoring
system are dependent on the
outcome measure used. The 3

clinical scoring systems can predict
severity, operation and mortality but
not local complications. Balthazar
CT is superior when detecting local
complications but poor overall
accuracy for other outcomes
measures

APACE II superior to other scoring
systems

ANN more accurate than APACHE II
and Glasgow in prediction of severity,
development of MODS and mortality

Organ dysfunction (SOFA, MOD,
LOD) scores have similar accuracy to
APACHE II
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on biochemical screens. The only other bedside scoring
system, the EWS, has not been directly compared to MEWS
in the setting of AP, however, comparison with existing
studies would suggest comparable accuracies, with MEWS
being less labour intensive[11, 12] (Table 4).

The MEWS failed to predict SAP in 3/22 patients. One
patient had a stable pancreatico-pleural fistula and the
second died from cholangitis and renal failure. The third
patient was clinically well with a low MEWS until day
5 when a sudden increase in MEWS corresponded with
the identification of a psoas abscess on a CT scan. He
underwent laparoscopic drainage but died from sepsis
soon after. The first patient (pancreatico-pleural fistula)
and third patient (psoas abscess) had Imrie scores <3
and would not have been diagnosed as SAP using other
physiological scoring systems although the third patient
may have been diagnosed with psoas abscess earlier using
CT scoring systems. The second patient with cholangitis
was haemofiltrated but the MEWS does not have a separate
consideration for dealing with dialysis/filtration patients,
and urine output had been labeled as adequate based on
filtration outputs.

Conversely, MEWS was high in 5.8% (7/120) patients with
mild pancreatitis. This elevated MEWS was due to ongoing
infection (4 biliary, 1 respiratory), not SIRS, but this did
not fulfill Atlanta definition of organ failure. The remaining
2 patients with gallstone pancreatitis scored highly due to
a persistent tachycardia without further complications.
hMEWS and mMEWS each independently predicted
mortality in 67% (4/6) but did not predict deterioration of
pneumonia on admission, and could not predict pneumonia
in the remaining patients who only developed clinical signs
on day 4. As such, a raised MEWS should not be considered
always a progression of pancreatitis alone, but equally a

marker of other disease development, especially in a non-
specialised general medical setting.

It is important to consider other new scoring systems
have been developed to overcome complicated traditional
scoring systems such as the APACHE II. These include:
Pancreatitis Outcome Prediction (POP) [25]; Multiple
Organ Dysfunction Score (MODS) [26]; Logistic Organ
Dysfunction Score (LODS) [27]; Sequential Organ Failure
Assessment (SOFA) [9]; and Bedside Index for Severity in
acute Pancreatitis (BISAP)[17]. These scores have been
reported to be equivalent to APACHE II in predicting
mortality in the ICU setting [19, 24, 28]. However, they are
labour-intensive and more suited for the high dependency
setting, as they are less frequently repeatable, and hence
not always suitable for monitoring fluctuating disease. As
such, they may be useful for those with proven SAP but not
as a prognostic screening tool.

MEWS is suitable for all pancreatitis patients as a routine
screening tool on a general surgical ward and can easily be
reassessed to reflect changes in clinical course, identifying
problems sooner than other methodologies. Resource
allocation is also an important consideration. Many of the
scoring systems require intensive investigations including
haematological, biochemical and radiological. The MEWS
is simply dependent on basic physiological assessments
and incurs no additional costs.

CONCLUSION

This is the first report on the novel use of MEWS as a
prognostic indicator in patients referred with AP. It is
inexpensive, accessible, and less invasive than any other
scoring system used in AP. The predictive values of MEWS
in this study is comparable to that published by other
study scoring systems but MEWS is easier to perform and

Table 4. Comparison of current study against Garcea et al. [12] Note APACHE = 7 (Day 1 & 2) and APACHE = 16 (Day 3); NPV: Negative Predictive Value;

PPV: Positive Predictive Value; NR: Not Reported

Score Sensitivity (%) Specificity (%) NPV (%) PPV (%)
Day 0 hMEWS = 3 95.5 90.8 99 65.6
mMEWS > 1 95.5 87.5 99 58.3
Imrie = 3 31.5 92 90 40
Garcea et al EWS=3 70 79.1 92.5 NR
APACHE Il =7 75 67.1 93.5
Imrie > 3 111 94.6 80.9
Day 1 hMEWS = 3 86.4 96.7 97.5 82.6
mMEWS > 1 90.9 87.5 98 57.1
Garcea et al EWS =3 71.4 73.8 96.6 NR
APACHE Il =27 81.2 50 70 NR
Imrie > 3 0 75 46.2 NR
Day 2 hMEWS = 3 77.3 99.2 96 94.4
mMEWS > 1 95.5 94.2 96 94.4
Garcea et al EWS =3 52.4 79.5 91.8 NR
Imrie = 3 9.1 100 37.5 NR
APACHE Il =16 21.4 100 35.3 NR
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more generally applicable. Further studies are required to
validate these findings.
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