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Aim: To appraise the predictive function of ‘the product value of serum albumin and prothrombin time
activity’ (PAA) on admission for the organ failure related events of acute pancreatitis (AP).
Background: 789 patients with AP were included in this retrospective study. 468 patients generated
transient organ failure (TOF). 242 were diagnosed with persistent organ failure (POF), of which 63 pa-
tients died.
Study: All the values of laboratory parameters were measured upon admission to hospital. Dunnett’T3
test, Uni- and multi-variate ordinal logistic regression were used. ROC curve was utilized to evaluate the
ultimate predictive values.
Results: Among the patients with 4 different levels of severity of acute pancreatitis, PAA observably
reduced as the disease aggravated (32.20 vs 29.56 vs 23.54 vs 17.89). PAA was also an independent risk
factor for the aggravation of AP (OR: 0.873, 95% CI: 0.848, 0.899; p < 0.01). The Area Under the Curve
(AUC) of PAA for OF was 0.828 (0.783, 0.872), 0.828 for POF (0.790, 0.865) and 0.905 for death cases
(0.862, 0.948).
Conclusion: The product value of serum albumin and prothrombin time activity is a good predictor of the
severity, especially the events related to organ failure of acute pancreatitis.
© 2019 IAP and EPC. Published by Elsevier B.V. All rights reserved.
Introduction

Acute pancreatitis (AP) is known as an inflammatory disorder
characterized by local or systemic immuno-inflammation, which
undergoes the development observed clinically from local pancrea-
titis through the systemic inflammatory response to organ
dysfunction and death. Though most patients experienced a mild,
self-limiting inflammatory process, the others will develop a severe
disease with local or systemic complications and/or organ failure
(OF), even death in the terminal stage [1]. According to the 2012
revised Atlanta classification for AP, the severity of the disease is
categorized into 3 levels: mild (without OF), moderately severe (with
transient organ failure; TOF, OF persists for< 48 h), and severe (with
persistent organ failure; POF, OF persists for� 48 h) [2e7].
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Thus, it is important to assess the disease severity in order to
study out the therapeutic strategy soon as the admission of the
patient for the fact that effective treatments could significantly
decrease the mortality of patients with severe pancreatitis [8,9].
A lot of invasive and non-invasive methods, including radiolog-
ical imaging modalities, biochemical parameters and scoring
systems are used for early diagnosing and evaluating the severity
of AP.

At present, both serum albumin and prothrombin time (PT) are
easy to detect. Though different examine-methods can lead to de-
viations in the results of PT, prothrombin time activity (PTA) can be
a good way to standardize PT values [10,11].

Abnormal low-level of serum albumin signals act as a pivotal
starter in the pathogenesis of AP. The hypoproteinemia has been
observed in AP patients and the mechanism of it was studied too
[12,13]. The dysfunction of coagulation was also found in many AP
patients. Such as ‘the levels of Antithrombin III (APTT)’ and ‘D-
dimer’, have been found to be closely connectedwith the severity of
AP [14,15].
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Table 1
Types of organ failure and the corresponding mortality.

Transient
organ failure

Persistent
organ failure

Live Dead Live Dead

Solitary 468 0 143 21
Respiratory 446 0 136 16
Renal 22 0 7 4
Cardiovascular 0 0 0 1

Multiple POF 0 0 36 42
Respiratory þ renal 0 0 32 17
Respiratory þ cardiovascular 0 0 4 14
Respiratory þ cardiovascular þ renal 0 0 0 11

Total 468 0 179 63
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Themain aim of our study is to confirm that the product value of
serum albumin and prothrombin time activity (PAA) on admission
could be used to evaluate the severity of acute pancreatitis (AP).

Material and method

Patients

In total, 789 patients with AP in the Department of Pancreatic
Surgery of Wuhan Union Hospital were recruited to our study from
Jan.1st, 2010 to Dec.31st, 2016. The diagnosis was based on the
presence of two or more of the following three criteria: 1)
abdominal pain consistent with AP; 2) serum amylase and/or lipase
elevation� three times the upper limit of normal value; 3)
contrast-enhanced computed tomography (CECT), magnetic reso-
nance imaging (MRI) or abdominal ultrasonography findings
characteristic of AP [2]. The exclusion criteria included: 1) patients
aged less than 18 years old; 2) the time from abdominal pain onset
to hospital admission�72 h; 3) chronic pancreatitis; 4) pancreatitis
induced by trauma or pregnancy; 5) diagnosed with chronic dis-
eases of other organs (heart, liver, lung, kidney, etc.) before AP; 6)
unavailable laboratory measurements or medical records. The in-
formation of those patients who were excluded due to the loss of
medical records were shown in supplemental Table 1.

Laboratory data were obtained from the blood screening test at
hospitalization. Patient's paper charts and electronic medical re-
cords were reviewed for information on demographics, physiologic
characteristics, and disease severity by one independent physician.

The study was conducted according to the principles of the
Declaration of Helsinki. For the reason that all data were retrieved
retrospectively from the laboratory test information system
without additional laboratory analysis or blood samples tests,
informed consent for individual patient was not obtained. This
study was approved by the ethics review board of Union Hospital,
Tongji Medical College, Huazhong University of Science and
Technology.

Definition

‘PAA’ was calculated from ‘ALB’ multiply by ‘PTA’.
According toModifiedMarshall score as described in the revised

2012 Atlanta classification, OF was diagnosed when at least one of
the following cutoffs were exceeded: 1) respiratory failure if the
ratio of PaO2/FiO2 was <300mmHg; 2) renal failure if serum
creatinine was�169 mmol/L; and 3) cardiovascular failure if systolic
blood pressure was <90mmHg despite fluid replacement. TOF was
identified when OF lasts for less than 48 h, and POF if lasts for more
than 48 h [2].

In our study, the death cases were all caused by OF after detailed
analyses. The patients who died from severe complications at late-
stage were not included.

Therefore, we divided all 789 patients into 4 different levels.
‘Level 1’ means those patients were without any OF. All patients in
‘Level 2’ only experienced a TOF. ‘Level 3’ consisted of all that pa-
tients who suffered from POF but survived. All the patients died
from POF were included into ‘Level 4’.

Statistical analysis

Statistical analysis were performed using SPSS 17.0 (SPSS Inc,
Chicago IL, USA). Data were tested for normality and homogeneity
of variance.

All the collected factors were analyzed by ‘Dunnett’T30 test first.
Secondly, ‘Parallel Lines’ Test was used to test whether the ordinary
regressionwas applicable. The remaining risk factors were selected
out and joined in ‘Ordinal logistic regression’. We used both ‘uni-
variate analysis’ and ‘multivariate analysis’ to test the remaining
factors together. We also used the ROC curve to describe the value
in predictions of PAA. According to the three cut-off values of PAA,
all 789 patients were then divided into 4 groups and the combi-
nation of the 4 groups were analyzed.

P value smaller than 0.05 was considered statistically significant.

Results

Patient characteristics

The male-female ratio (479/310) was 1.55, with a median age of
45 years. The numbers of patients in ‘Level’ 1e4 (without OF, with
TOF, with POF but survived, died from POF) were 79, 468, 179 and
63 respectively.

In ‘Level 2’, 446 patients got through respiratory failure and 22
patients experienced renal failure. No patients had Multiple TOF or
died in ‘Level 2’.

In ‘Level 3’ and ‘Level 4’, there were 164 patients developing
solitary POF (152 of respiratory system with 16 deaths, 11 of renal
system with 4 deaths, 1 of cardiovascular and died). Multiple POF
was observed in 78 patients (49 of lung and kidney, 18 of lung and
heart, and 11 of lung, kidney and heart) and 42 of them died.

In total, 63 patients with POF died with a mortality of 8.0%
(Table 1).

Comparison among all patients in different ‘levels’

‘Dunnett’T30 test was applied to analyze the differences among
the 4 ‘Levels’. All kinds of related factors were tested, including
‘general information’, ‘laboratory examination’, ‘etiology’. For each
factor, the comparison was done between any two ‘Levels’ and the
result was considered ‘significant’ only when the values of all 4
‘Levels’were totally different. There were only 7 factors which were
significant, HDL-C, LDH, ALB, PTA, Ca, Ranson, PAA (Table 2). The
details of ‘Dunnett’T30 test are shown in Table 3.

For each factor, we use the ratio of the corresponding value of
different grades to the maximumvalue of the four grades to make a
graph to indicate its changing trend. The variation trend of the
above 7 factors among the 4 ‘Levels’ is shown in Supplemental
Figure 1.

PAA, the product value of serum albumin and prothrombin time
activity, as an independent predictor of organ failure related events
in acute pancreatitis

All those risk factors were first checked by‘Parallel Lines’ Test.
Thus, Age, WBC, ALT, AST, HDL-C, Na, K, Cl, Ca, Ranson cannot be
analyzed by ordinal logistic regression.



Table 2
Results of comparison among all patients in different ‘Levels’.

Level-1 (n¼ 79) Level-2 (n¼ 468) Level-3 (n¼ 179) Level-4 (n¼ 63) Dunnett’T3 test

General information
Sex (M/F¼ 1/2) 45/34 284/184 108/71 42/21 NS
Age (year) 42 (24e50.75) 45 (36e57) 46 (38e60) 45 (28e73.75) NS
Laboratory examination
WBC (G/L) 10.75 (8.24e13.54) 12.74 (9.45e15.93) 14.33 (10.97e18.96) 11.55 (9.59e14.15) NS
PLT (G/L) 179.5 (153e227.75) 179 (140e220) 163 (126e209) 137.5 (81e201.25) NS
Tbil (umol/L) 19.5 (13.575e27.125) 22.9 (15.75e34.975) 26.1 (17.4e36.0) 27.75 (15.05e61.4) NS
ALT (U/L) 30 (26e75) 34 (20e109) 37 (23e63) 47 (37e77) NS
AST (U/L) 23.5 (21e49.5) 30.5 (20e73) 42 (29e86) 91 (51.5e233.25) NS
ALP (U/L) 78.5 (68.25e103.5) 85 (64e111) 77 (58e109) 69 (41e128) NS
GGT (U/L) 26.5 (14.75e103) 67 (28e222) 71 (39.75e158.75) 66 (38.25e168) NS
HDL-C (mmol/L) 1.12 (1.04e1.55) 0.99 (0.76e1.34) 0.71 (0.45e0.97) 0.48 (0.22e0.765) Significant
LDL-C (mmol/L) 2.18 (1.91e2.33) 1.795 (1.24e2.53) 1.48 (1.01e2.07) 1.18 (0.485e1.4) NS
LDH (U/L) 178 (167e211) 231 (177e326) 415 (265.5e648) 928 (501e1279) Significant
Cr (umol/L) 57.4 (50.3e66.025) 62.8 (52.85e74.975) 75.5 (63.5e106.8) 221.75 (136.1e358.1) NS
ALB (g/L) 40.6 (38e46.1) 36 (33.6e39.55) 31.7 (26e35.8) 26 (21.275e31.525) Significant
PT (s) 14.05 (13.125e14.4) 14.4 (13.5e14.425) 14.5 (14.2e15.8) 15.5 (14.575e15.8) NS
PTA 0.837 (0.800e0.952) 0.800 (0.798e0.901) 0.790 (0.681e0.821) 0.703 (0.681e0.783) Significant
Na (mmol/L) 140.75 (138.95e143) 138 (135.5e141) 137 (133e140) 138 (133e143) NS
K (mmol/L) 4.1 (3.74e4.4) 4 (3.76e4.3) 4.1 (3.8e4.6) 4.35 (3.8e5.5) NS
Cl (mmol/L) 105 (102.05e106) 104 (100.4e106) 106 (101e108) 110 (105.4e114) NS
Ca (mmol/L) 2.36 (2.16e2.46) 2.095 (2e2.23) 1.85 (1.6e2.03) 1.47 (1.175e1.855) Significant
Ranson 2 (1e2) 4 (3e5) 6 (5e7) 8 (6e9) Significant
PAA 32.20 (29.08e39.20) 29.56 (26.07e33.90) 23.54 (18.84e28.80) 17.89 (14.38e22.14) Significant
Etiology
Biliary 41 (51.9%) 236 (50.4%) 86 (48.0%) 32 (50.8%) NS
Alcoholic 21 (26.6%) 99 (21.2%) 60 (33.5%) 17 (27.0%) NS
Hyperlipidemia 15 (19.0%) 79 (16.9%) 30 (16.8%) 14 (22.2%) NS
Other cause 2 (2.5%) 54 (11.5%) 3 (1.7%) 0 NS

Data are presented as median value (interquartile range). ALB: albumin, ALP: alkaline phosphatase, ALT: alanine aminotransferase, AST: aspartate amino transferase, Ca:
calcium, Cl: chlorine, Cr: creatinine, GGT: g-glutamyl transpeptidase, HDL-C: high density lipoprotein cholesterol, K: potassium, LDH: lactate dehydrogenase, LDL-C: low
density lipoprotein cholesterol, Na: sodium, PLT: platelets, PAA: product value of serum albumin and prothrombin time activity, PT: Prothrombin Time, PTA: prothrombin time
activity, Ranson: Ranson scoring system, Tbil: total bilirubin, WBC: white blood cell. NS: not significant.

Table 3
Details of Dunnett’T3 test among 4 ‘Levels’.

P for Dunnett’T3 test

Level 1 and 2 Level 1 and 3 Level 1 and 4 Level 2 and 3 Level 2 and 4 Level 3 and 4

General information
Sex (M/F¼ 1/2) NS NS NS NS NS NS
Age (year) 0.003 0.000 0.003 NS NS NS
Laboratory examination
WBC (G/L) 0.001 0.000 NS 0.000 NS 0.000
PLT (G/L) NS NS 0.003 NS 0.045 NS
Tbil (umol/L) NS NS 0.011 NS NS NS
ALT (U/L) NS NS NS 0.031 NS NS
AST (U/L) 0.011 NS 0.000 NS 0.002 0.000
ALP (U/L) NS NS NS NS 0.012 NS
GGT (U/L) NS NS NS NS NS NS
HDL-C (mmol/L) 0.000 0.000 0.000 0.000 0.000 0.001
LDL-C (mmol/L) NS 0.000 0.000 0.001 0.000 NS
LDH (U/L) 0.000 0.000 0.000 0.000 0.000 0.000
Cr (umol/L) 0.000 0.000 0.000 0.000 0.000 NS
ALB (g/L) 0.000 0.000 0.000 0.000 0.000 0.000
PT (s) 0.000 0.000 0.000 0.000 0.000 NS
PTA 0.000 0.000 0.000 0.000 0.000 0.011
Na (mmol/L) 0.000 0.000 0.016 0.006 NS NS
K (mmol/L) NS NS NS 0.001 0.000 NS
Cl (mmol/L) NS NS 0.000 0.003 0.000 0.006
Ca (mmol/L) 0.000 0.000 0.000 0.000 0.000 0.000
Ranson 0.000 0.000 0.000 0.000 0.000 0.000
PAA 0.000 0.000 0.000 0.000 0.000 0.000
Etiology
Biliary NS NS NS NS NS NS
Alcoholic NS NS NS NS NS NS
Hyperlipidemia NS NS NS NS NS NS
Other cause NS NS NS NS NS NS
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The study was done regarding the rest parameters. According to
the results of multivariate ordinal analysis, PAA remained an in-
dependent risk factor. The odds ratio of PAA is 0.873, 95%CI:
0.848e0.899, p< 0.01 (Table 4).

Predictive value of PAA for OF, POF and death

The ‘ROC curve’ of PTA, ALB, LDH, Ranson and PAA for OF, POF
and death were shown separately (Fig. 1).

For OF, PAA on admission was shown to have an area under
curve (AUC) of 0.828 (95%CI: 0.783, 0.872), with a sensitivity of
54.2%, specificity of 96.9%. The optimal threshold was 28.655. The
AUC of Ranson was 0.943 (95%CI: 0.919, 0.966) respectively.

For POF, the AUC of PAA was 0.828 (95%CI: 0.790, 0.865), with a
sensitivity of 61.2%, specificity of 91.9%. The optimal threshold was
23.555.

For death event, the AUC of PAAwas 0.905 (95%CI: 0.862, 0.948),
even larger than that of Ranson, 0.887 (95%CI: 0.842, 0.933)
(Table 5).

It turned out that PAA is a good predictor in predicting OF
related events in AP.

All patients can be divided into new groups according to the cut-off
values of PAA

The cut-off values for OF, POF and death of PTA, ALB, LDH,
Ranson and PAA are shown in Table 6 and the variation trend can be
found in Supplemental Figure 2.

We divided all the patients into 4 different groups again ac-
cording to the cut-off value of PAA, that were Group A: PAA>28.655,
Group B: 28.655> PAA>23.555, Group C: 23.555> PAA>22.895,
Group D: PAA<22.895. The total number of patients in each group
(A, B, C, D) and the distribution of four ‘levels’ (without OF, with
Table 4
Results of Uni/Multi-variate ordinal logistic regression analysis.

P of Parallel Lines Test P of Uni/Multi-variat

Univariate Analysis
Sex 0.638 NS
Age (year) 0.044 Not Applicable
WBC (G/L) 0.000 Not Applicable
PLT (G/L) 0.232 0.000
Tbil (umol/L) 0.077 NS
ALT (U/L) 0.026 Not Applicable
AST (U/L) 0.001 Not Applicable
ALP (U/L) 0.150 NS
GGT (U/L) 0.191 NS
HDL-C (mmol/L) 0.007 Not Applicable
LDL-C (mmol/L) 0.088 0.000
LDH (U/L) 0.216 0.000
Cr (umol/L) 0.665 0.000
ALB (g/L) 0.726 0.000
PT (s) 0.331 0.000
PTA 0.893 0.000
Na (mmol/L) 0.000 Not Applicable
K (mmol/L) 0.000 Not Applicable
Cl (mmol/L) 0.000 Not Applicable
Ca (mmol/L) 0.000 Not Applicable
Ranson 0.000 Not Applicable
PAA 0.659 0.000
Multivariate Analysis
PAA 0.185 0.000
LDL-C (mmol/L) NS
LDH (U/L) 0.000
PLT (G/L) NS
Cr (umol/L) NS
ALB (g/L) Tightly connected with PAA.
PT (s) Tightly connected with PAA.
PTA Tightly connected with PAA.

ALB and PT are tightly connected with PAA, we choose PAA rather than ALB, PTA or PT.
TOF, with POF, die from POF) patients in each group was shown in
Table 7 and Fig. 2.

Discussion

Albumin is a stable but flexible heart-shape-molecule with 585
residues. It can only be synthesized by liver but can be catabolized
in most organs of the body at a similar rate by uptake into endo-
cytotic vesicles on the endothelial surface and finally turned into
amino acids as breakdown products [16,17].

Prothrombin time (PT) is one of the most important parameters
to assess coagulation function. In view of many kinds of blood
coagulation factors are synthesized by liver, PT is always tightly
related with liver function [18,19].

In the 1930s, two groups developed the first versions of the
prothrombin time test. PT was developed as an assay for the level of
prothrombin based on the prevailing model of coagulation since
that time. However, variability in thromboplastin reagents leads to
large interlaboratory differences in PT results. Activity percentage
expression (PTA) may provide a common international scale of PT
reporting as a supplement [10,18,19].

Both hypoalbuminemia and decreased PTA are common in liver
dysfunction which can be either a cause or result of system
inflammation response.

As a result of inflammatory response, the consumption of albumin
and coagulation factors increased, while the synthesis of them
decreased, eventually leading to hypoalbuminemia and PTA falling.
Organ metabolism and hemodynamics changes, a vicious circle is
created then. Organ failure or death arises as a result [20e28].What's
more, becauseof the effects, serumalbumin level decreased aswell as
PTA, so the value product of both decreased more significantly.

Acute pancreatitis, especially the severe type, is one of the most
serious emergencies in abdominal surgery department. The
e analysis Estimate (95%CI) Odds ratio (95% CI)

0.112 (�0.167, 0.391) 1.119 (0.846, 1.478)

�0.004 (�0,006, �0.002) 0.996 (0.994, 0.998)
0.004 (�0.001,0.009) 1.004 (0.999, 1.009)

�0.002 (�0.004, 0.000) 0.998 (0.996, 1.000)
0.000 (0.000, 0.001) 1.000 (1.000, 1.001)

�0.510 (�0.673, �0.347) 0.600 (0.510, 0.707)
0.006 (0.005, 0.006) 1.006 (1.005, 1.006)
0.022 (0.019, 0.025) 1.022 (1.019, 1.025)
�0.212 (�0.238, �0.186) 0.808 (0.788, 0.830)
0.466 (0.368, 0.564) 1.594 (1.445, 1.758)
�6.451 (�7.695, �5.207) 0.002 (0.000, 0.005)

�0.186 (�0.209, �0.163) 0.830 (0.811, 0.850)

�0.136 (�0.165, �0.106) 0.873 (0.848, 0.899)
�0.144 (�0.351, 0.064) 0.866 (0.704, 1.066)
0.003 (0.002, 0.004) 1.003 (1.002, 1.004)
0.001 (�0.001, 0.004) 1.001 (0.999, 1.004)
0.010 (0.000, 0.019) 1.010 (1.000, 1.019)



Fig. 1. The ‘ROC curve’ predicting OF, POF and death.

Table 5
AUC of PAA and other factors predicting OF, POF, death.

AUC (95%CI) Cut-off sensitivity specificity PPV NPV

OF
PTA 0.680 (0.626, 0.734) 0.795 0.401 1.000 1.000 0.146
ALB 0.833 (0.787, 0.880) 35.85 0.615 0.906 0.981 0.194
LDH 0.760 (0.711, 0.809) 270.5 0.546 0.937 0.986 0.146
Ranson 0.943 (0.919, 0.966) 2.5 0.905 0.937 0.994 0.535
PAA 0.828 (0.783, 0.872) 28.655 0.542 0.969 0.990 0.184
POF
PTA 0.732 (0.687, 0.777) 0.795 0.639 0.779 0.566 0.808
ALB 0.820 (0.782, 0.859) 33.45 0.721 0.787 0.596 0.848
LDH 0.820 (0.781, 0.859) 366.5 0.672 0.852 0.683 0.796
Ranson 0.857 (0.826, 0.889) 5.5 0.678 0.870 0.716 0.858
PAA 0.828 (0.790, 0.865) 23.555 0.612 0.919 0.754 0.831
Death
PTA 0.794 (0.733, 0.856) 0.731 0.833 0.796 0.257 0.971
ALB 0.833 (0.770, 0.896) 32.05 0.813 0.756 0.227 0.979
LDH 0.847 (0.786, 0.909) 404.5 0.813 0.823 0.299 0.981
Ranson 0.887 (0.842, 0.933) 5.5 0.896 0.748 0.229 0.982
PAA 0.905 (0.862, 0.948) 22.895 0.917 0.767 0.267 0.968

AUC: Area Under The Curve, NPV: negative Predictive value, PPV: positive predictive
value.

Table 6
Three ‘Cut-off Value’ of PAA and other factors.

<mild> Cut-off 1 <TOF> Cut-off 2 <POF> Cut-off 3 <death>

PTA e 0.795 e 0.795 e 0.731 e

ALB 35.85 33.45 32.05
LDH 270.5 366.5 404.5
Ranson 2.5 5.5 5.5
PAA 28.655 23.555 22.895

Cut-off 1: the cut-off value for the prediction of OF; Cut-off 2: the cut-off value for
the prediction of POF; Cut-off 3: the cut-off value for the prediction of death.

Table 7
Distribution of patients in different levels/groups.

Group A (%) Group B (%) Group C (%) Group D (%) Total

Level 1 76 (18.58%) 3 (1.55%) 0 0 79
Level 2 280 (68.46%) 142 (73.58%) 6 (37.50%) 40 (23.39%) 468
Level 3 47 (11.49%) 42 (21.76%) 10 (62.50%) 80 (46.78%) 179
Level 4 6 (1.47%) 6 (3.11%) 0 51 (29.82%) 63
Total 409 193 16 171 789

Fig. 2. The combination of the Group A-D.
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phenomena of both hypoalbuminemia and derangements of the
coagulation system have also been found in AP, especially in severe
acute pancreatitis patients [12e15].
We designed our research according to the 2012 revision of the
Atlanta Classification of acute pancreatitis and found the product
value of serum albumin and prothrombin time activity is closely
related to the severity of the disease.

OF, especially POF, is the most important cause of mortality
within the first 2 weeks of AP onset. POF develops in 10%e20% of AP
patients, with a mortality rate between 20% and 50% [2,3]. The
ability to assess the risk of AP patients developing POF earlier upon
hospitalization is critical, both for triaging patients to the appro-
priate grade of care and for designing appropriate medical treat-
ment and intervention [29].

The method of “ordinal regression” used in our study is appli-
cable for those dependent variables which are ordered classifica-
tion variables. In this study, the severity of AP, mild without OF,
with TOF, with POF and die from POF are in order and can be pro-
gressively aggravated. ‘Parallel Lines’ Test was necessary to verify
the value of the factor increases uniformly nomatter where the cut-
off value is. This test was used to make sure ordinal analysis is
applicable.
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In our research, ordinal regression analysis turned out that PAA,
the product value of serum albumin and prothrombin time activity,
is always decreasing as AP aggravates. Patients with smaller PAA get
more serious AP, and it is highly possible for them to suffer fromOF,
POF and even die.

PAA does well in the prediction of severity of AP. For OF and POF,
the AUC under ROC curve of PAA is 0.828. For death, the AUC of PAA
is 0.905, larger than ALB, PTA and even Ranson scoring system. In
addition, PAA is much more easily and quickly to measure than
Ranson.

No previous study discussed the meaningful parameter, PAA.
What's more, we divided the patients into four ordered groups
according to their OF conditions. And we used an ordinal analysis
method to analyze the data. In previous studies, other researchers
tried different methods to classify AP patients into four groups [30].
The ‘determinant-based classification’ has different emphasis. It
also considers the effects of acute pancreatitis complications, which
makes it more comprehensive than our approach. But ours is more
accurate in differentiating OF-related events.

However, there are still several limitations of the present study.
Our study was an observational retrospective study which impli-
cated that cause and effect relationships could not be discerned,
though it didn't affect the predictive function. Therefore, further
studies, in particular large-scale prospective studies, are needed to
investigate the influence of PAA on the terminal acute pancreatitis.

A single-center study was limited by the special characteristics
of patients. Our department is one of the most important centers
for diagnosis and treatment of pancreatic diseases in our country,
so the patients in our department were always with a more serious
AP. In our center, only 79 out of 789 patients suffered a mild acute
pancreatitis. But as our concerned, the mild type should be the
majority of the disease. A multi-center study can be a good sup-
plement. Therefore, we plan to cooperatewith our primary hospital
to conduct multi-center clinical studies to make the sample
composition more reasonable.

POF is an important cause of death in AP but not the only one.
Another study including all kinds of patients especially those
suffering from local or systemic complications can be a supplement
to our study. Within that study, however, ordinal regression may be
not applicable.
Conclusions

In conclusion, our present study revealed that the product value
of serum albumin and prothrombin time activity was always
decreasing as AP aggravates. We suggest that PAA on admission is a
valuable tool for a rapid assessment of disease severity in patients
with AP.
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