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determining the severity of acute pancreatitis in patients with
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ABSTRACT

BACKGROUND: In our study, it was aimed to find out whether it would be possible to determine the disease
severity by comparing the values of red cell distribution width (RDW), c-reactive protein (CRP), CRP/albumin,
neutrophil/lymphocyte ratio (NLR), and platelet/lymphocyte ratio (PLR) in patients with acute pancreatitis
according to Bedside Index of Severity in Acute Pancreatitis (BISAP) scores at the time of admission.
METHODS: Five hundred patients diagnosed with acute pancreatitis were included in the study.

RESULTS: According to BISAP scores, 388 (77.6 %) patients were evaluated as having mild acute
pancreatitis and 112 (22.4 %) patients as having severe acute pancreatitis. In ROC analysis, values of 70.54 %
sensitivity and 70.10 % specificity for CRP, 71.43 % sensitivity and 70.88 % specificity for CRP/albumin,
80.36 % sensitivity and 30.30 % specificity for RDW, 75.00 % sensitivity and 43.98 % specificity for NLR, and
55.36 % sensitivity and 38.51 % specificity for PLR were determined. Values of 85.71 % sensitivity and 66.49 %
specificity were determined for the NLR-CRP/Albumin-RDW 2** score as a newly created scoring system.
CONCLUSION: CRP/albumin, NLR, PLR, and RDW values were found to be statistically significantly higher
in patients with severe acute pancreatitis compared to those with mild acute pancreatitis according to the
BISAP score (p<0.001). In comparison to previous studies in the literature, similar sensitivity and specificity
values were obtained in determining the severity of the disease with the new NLR-CRP/Albumin-RDW 2**
score, and it is thought that this scoring system could be a practical and reliable guide in the treatment and
follow-up of patients with acute pancreatitis (Tab. 6, Fig. 3, Ref. 22). Text in PDF www.elis.sk
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scoring systems.

Introduction

Acute pancreatitis is a disease characterized by inflamma-
tion in the pancreatic parenchyma, with many different factors
in its etiology. Many different causes are blamed in the etiology,
especially gallstones and alcohol. Many scoring systems and pa-
rameters are used to determine the severity of acute pancreatitis
and the Bedside Index of Severity in Acute Pancreatitis (BISAP)
score is currently one of the most widely used scoring systems.
The BISAP score has been compared with many scoring systems
used to determine the severity of this disease. In one such study,
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BISAP and Ranson scores were compared to determine the se-
verity of acute pancreatitis and the sensitivities of the Ranson
and BISAP scores were found to be 97.4 % and 69.2 %, respec-
tively, while their specificity values were found to be similar (1).
In another study, the sensitivity of the BISAP score in determin-
ing the severity of acute pancreatitis was 56 % and its specificity
was 91 % (2).

Many different inflammatory markers such as neutrophil/lym-
phocyte ratio (NLR), platelet/lymphocyte ratio (PLR), c-reactive
protein (CRP), CRP/albumin ratio, and red cell distribution width
(RDW) levels are also used to determine the severity of acute
pancreatitis. In a study by Wang et al. which included 110 patients
diagnosed with acute pancreatitis. NLR, PLR, and RDW levels
were compared and NLR was found to have the highest capacity
to indicate the severity of acute pancreatitis due to hypertriglyce-
ridemia (3). In a study by Liu et al. which included 279 patients,
RDW level was found to have a prognostic value similar to that
of the BISAP score in demonstrating the development of persis-
tent organ failure in cases of acute pancreatitis (4). In a study by
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Kaplan et al. which included 192 patients with acute pancreatitis,
the Ranson and Atlanta criteria were compared with the CRP/
/albumin ratio, while the latter was found to be an independent
indicator for determining overall survival in patients with acute
pancreatitis (5).

Although there are many studies in the literature in which
CRP, CRP/albumin, NLR, PLR, and RDW values are examined
separately for many diseases, including acute pancreatitis, no com-
prehensive study has been conducted with a large population to
examine all of those parameters together and compare them with
the BISAP scoring system, which has been shown to be the most
valuable scoring system in determining the severity of acute pan-
creatitis in the first 12 hours of symptoms.

In this study, we aimed to determine whether those parameters
can be used in determining the severity of acute pancreatitis by
comparing the RDW, CRP, CRP/albumin, NLR, and PLR values
in patients diagnosed with acute pancreatitis according to their
BISAP scores at the time of admission.

Materials and methods

Five hundred patients who were hospitalized in Ankara City
Hospital’s internal medicine and gastroenterology clinics between
February 2019 and March 2020 were included in our study. The
values of platelets, lymphocytes, neutrophils, RDW, CRP, and
albumin from routine blood counts of the patients at the time of
admission to the hospital were reviewed retrospectively. Blood
urea nitrogen (BUN) levels, age of the patient, Glasgow Coma
Scale score obtained from physical examination at the time of
admission, and the information on whether the patient met the
systemic inflammatory response syndrome (SIRS) criteria, as well
as whether there was pleural effusion obtained from posteroan-
terior chest X-ray or thorax computed tomography examinations
were noted.

Diagnostic criteria of acute pancreatitis were considered as
follows:

— Acute onset of girdle-style abdominal pain hitting the back

— Increase in serum amylase and lipase values more than 3
times normal

— Heterogeneity in the pancreatic parenchyma in radiological
imaging, contamination in the fatty tissue around the paren-
chyma

The diagnosis was made with the presence of at least two of
the findings (6).

The BISAP score is based on the following findings:

— Prescence of pleural effusion

— Meeting at least two of the SIRS criteria
— Age >60 years

— Glasgow Coma Scale score of <15

— Serum BUN level of >25 mg/dL

Those with a score of 3 or above while receiving 1 point
for each positive criterion were defined as having severe acute
pancreatitis, and those with a score of 2 or less were defined as
having mild acute pancreatitis according to the BISAP scoring
system (7).
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Three different new scoring systems were created using NLR,
CRP/albumin ratio, and RDW parameters and threshold values
were determined for each of them.

Accordingly, in the scoring system where NLR and CRP/
/albumin values were used, the following threshold values were
considered:

— NLR >9
— CRP/albumin >0.0015

In this evaluation, each criterion was evaluated as 1 point or
more being positive and 0 points as being negative.

In the scoring systems where NLR, CRP/albumin, and RDW
parameters were used, the following threshold values were con-
sidered.

— NLR >9
— CRP/albumin >0.0015
— RDW >13.65

In the second evaluation, cases with 1 or more points were
evaluated as positive and those with 0 points were evaluated as
negative while assigning 1 point for each criterion that was met.

In the third evaluation, cases with 2 or more points were
evaluated as positive and those with points in range of 0—1 were
evaluated as negative while assigning 1 point for each criterion
that was met.

Inclusion criteria for the study were as follows:

— Being 18 years or older

— Having been diagnosed with acute pancreatitis
Exclusion criteria were as follows:

— Being diagnosed with active malignancy

— Pregnancy

— Missing or inaccessible data

The permission was obtained from the Ankara Yildirim Beya-
zit University Clinical Research Ethics Committee for this study.

Data analysis and statistics

Data analysis and statistical evaluation were performed with
the help of SPSS 17.0. The conformity of the variables to nor-
mal distribution was examined by histogram graphics and the
Kolmogorov-Smirnov test. Mean, standard deviation, and me-
dian values were used in the presentation of descriptive analy-
ses. Categorical variables were compared with the Pearson chi-

Tab. 1. Demographic characteristics of the patients.

n %
Male 247 49.40
Female 253 50.60
BISAP score of < 3, mild acute pancreatitis 388 77.60
BISAP score of > 3, severe acute pancreatitis 112 22.40
Nonbiliary acute pancreatitis 139 27.80
Biliary acute pancreatitis 361 72.20
Diabetes mellitus 103 20.60
Hypertension 183 36.60
Coronary artery disease 74 14.80
Other 151 30.20
Mortality 23 4.60

BISAP — Bedside Index of Severity in Acute Pancreatitis
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square test. The Mann-Whitney U test was used when evaluating
nonnormally distributed (nonparametric) variables between two
groups. The ability of CRP, CRP/albumin, RDW, NLR, and PLR
values to predict severe acute pancreatitis was investigated by
ROC analysis. Values of p <0.05 were accepted as significant in
statistical analysis.

Tab. 2. Laboratory parameters of the patients.

Mean SD Median P25 P75
WBC 11.90 +4.74 11.41 8.41 14.59
Platelets 263.59 +87.26 252.00 205.50 304.00
Lymphocytes 1.92 +10.72 1.29 0.85 1.78
Neutrophils 9.65 +4.67 9.10 5.97 12.39
NLR 10.21 +10.31 6.91 3.76 12.92
PLR 252.63  +194.83 192.52 136.15 302.37
RDW 14.18 +1.32 13.90 13.30 14.90
CRP 0.0661  +0.0790  0.0320 0.0090 0.0940
Albumin 40.15 +5.15 40.00 37.00 44.00
CRP/albumin  0.00181  +0.00232  0.00083  0.00021  0.00250

WBC — white blood cell count; NLR — neutrophil/lymphocyte ratio; PLR — plate-
let/lymphocyte ratio, RDW — red cell distribution width; CRP — c-reactive protein

Tab. 3. Demographic characteristics of mild and severe acute pancreatitis groups.

Results

Of the patients included in our study, 247 (49.4 %) were male,
253 (50.6 %) were female, and 215 (43 %) patients were 60 years
or older, which is the age threshold in BISAP scoring. According
to BISAP scoring, 388 (77.6 %) patients were evaluated as having
mild acute pancreatitis and 112 (22.4 %) patients as having se-
vere acute pancreatitis. Other demographic characteristics of the
patients are given in Table 1.

The mean age of the patients was 55.68 + 18.30 years. Other
laboratory parameters of the patients are given in Table 2.

In our study, the percentage of patients aged 60 or over in
the severe acute pancreatitis group was found to be statistically
significantly higher according to BISAP scoring (p <0.001). Al-
though the number of female patients in the severe acute pancre-
atitis group was higher than in the mild acute pancreatitis group,
no statistically significant difference in terms of gender was found
(p=0.617). Demographic characteristics of the mild and severe
acute pancreatitis groups are given in Table 3.

In our study, age and white blood cell
(WBC), neutrophil, NLR, PLR, RDW,

Mild acute pancreatitis

Severe acute pancreatitis

CRP, and CRP/albumin values in the pa-

% p tients from the severe acute pancreatitis

n % n

Under 60 years 276 71.13 9 8.04 group were found to be statistically signifi-
Age >60 ' ’ <0.001* . . .

60 years and older 112 28.87 103 91.96* cantly higher than in those from the mild

Male 194 50.00 53 47.32 acute pancreatitis group. Platelet, lympho-
Gender 0.617 . -

Female 194 50.00 59 52.68 cyte, and albumin levels were statistically

ity No 386 99.48 91 81.25 *  significantly lower in the severe acute pan-

Mortality v 2 0.52 21 18.75¢ 0001 £ Y P

* — Statistically significant

Tab. 4. Comparison of severe and mild acute pancreatitis groups according to measured pa-

creatitis group (p <0.001). The comparison
of the laboratory parameters of the mild
and severe acute pancreatitis groups is giv-

rameters. en in Table 4.
Mild acute pancreatitis Severe acute pancreatitis The capacity of CRP, CRP/ album%n,
Mean SD Median Mean sD Median p RDW, NLR, and PLR values to predict
Age 50.19 116.01 51.00 74.70* 111.90 76.00 <0.001* severe acute pancreatitis was investigated
WBC 11.24 +4.23 10.61 14.16* +5.65 1413 <0.001* by ROC analysis and cut-off values were
E latel‘;t 2;0]-;3 i?;“l‘z 2?‘1;0 2(3)9921* i902-5891 2(3)884510 <888{: determined. When the value of 0.0545
ymphocyte . +12. . . 0. . <0. ~
Neutrophil 889 418 8.29 1228% 4520 1227 <001+ Was taken as the cut-off value for CRP,
NLR 7.97 +7.20 573 17.95* +14.81 13.68 <0.001%* 70.54 % sensitivity, 70.10 % SPECIﬁCIty,
PLR 226.08  +£160.12  178.02 344.59%  £265.07  280.32  <0.001* 40.51 % positive predictive value (PPV),
RDW 1398 +1.16 13.80 1489* :E157 14.55 <0.001* and 8918 % negative predlctlve Value
CRP 0.0510  +0.0666 0.0210 0.1184*  +0.0949 0.0955 <0.001* (NPV) were obtained. When the value of
Albumin 41.18 +4.63 41.00 36.60* +5.33 37.00 <0.001* 0.00150 K .h ff value f
CRP/Albumin 0.00132  +0.00179 0.00053  0.00351* +0.00303 0.00263  <0.001* : was taken as the cut-oit value for

Mann-Whitney U test; * — Statistically significant, WBC — white blood cell count; NLR — neutrophil/lymphocyte

CRP/albumin, the sensitivity of 71.43 %,

ratio; PLR — platelet/lymphocyte ratio; RDW — red cell distribution width; CRP — c-reactive protein

Tab. 5. Specificity and sensitivity values of the measured parameters in determining the severity of acute pancreatitis.

95 % Confidence interval

Area SD Error - —— Sensitivity ~ Specificity PPV NPV
Lower limit Upper limit
CRP >0.0545 0.720 0.029 <0.001 0.673 0.785 70.54 % 70.10 % 40.51 % 89.18 %
CRP/albumin >0.0015 0.740 0.029 <0.001 0.684 0.796 71.43 % 70.88 % 41.45% 89.58 %
RDW >13.65 0.679 0.028 <0.001 0.625 0.734 80.36 % 30.30 % 46.65 % 89.16 %
NLR >9 0.779 0.025 <0.001 0.730 0.828 75.00 % 43.98 % 72.42 % 90.94 %
PLR >263.50 0.682 0.029 <0.001 0.626 0.738 55.36 % 38.51 % 74.48 % 85.25%

ROC analysis, NLR — neutrophil/lymphocyte ratio; PLR — platelet/lymphocyte ratio, RDW — red cell distribution width; CRP — c-reactive protein; PPV — positive predictive

value; NPV — negative predictive value
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Fig. 1. Specificity and sensitivity of C-reactive protein (CRP) and CRP/albumin (CRP/AIb) values in determining the severity of acute pancreatitis.
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Fig. 2. Specificity and sensitivity of neutrophil/lymphocyte ratio (NLR) and platelet/lymphocyte ratio (PLT/LY) values in determining the se-

verity of acute pancreatitis.

specificity of 70.88 %, PPV of 41.45 %, and NPV of 89.58 %
were obtained. When the cut-off value of 13.65 was taken for
RDW, 80.36 % sensitivity, 30.30 % specificity, 46.65 % PPV, and
89.16 % NPV were obtained. When the value of 9 was taken as
the cut-off value for NLR, 75.00 % sensitivity, 43.98 % specifi-
city, 72.42 % PPV, and 90.94 % NPV were obtained. When the
value of 263.50 was taken as the cut-off value for PLR, 55.36 %
sensitivity, 38.51 % specificity, 74.48 % PPV, and 85.25 % NPV
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were obtained. The specificity and sensitivity values are given in
Table 5 (Figs 1, 2, 3).

The sensitivity, specificity, PPV, and NPV values found for
NLR and CRP/albumin, which were determined as the most re-
liable parameters according to ROC analysis, and RDW, which
was the parameter with the highest sensitivity value, are given
in Table 6.
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Tab. 6. Specificity and sensitivity values of scoring systems created according to NLR-CRP/
/Albumin and NLR-CRP/Albumin-RDW threshold values.

Sensitivity, %  Specificity, % PPV, % NPV, %
NLR-CRP/Albumin* 89.29 44.07 31.55 93.44
NLR-CRP/Albumin-RDW 1** 99.11 19.07 26.12 98.67
NLR-CRP/Albumin-RDW 2% 85.71 66.49 42.48 94.16

*: 1 point for each parameter, total minimum of 0 and maximum of 2 points; 1 point or more, positive; 0 points,
negative, **: 1 point for each parameter, total minimum of 0 and maximum of 3 points; 1 point or more, posi-
tive; 0—1 points, negative, ***: 1 point for each parameter, total minimum of 0 and maximum of 3 points; 2—3

than that of male patients, which is consis-
tent with the literature. In parallel with the
literature, the mortality rate among our se-
vere acute pancreatitis patients according
to BISAP scoring was significantly higher
than that among mild acute pancreatitis pa-
tients. It has been reported in many studies
that the parameters used in the BISAP scor-

points, positive; 0—1 points, negative

RDW

Sensitivity

0.0 T T T T
0.0 0.2 0.4 0.6 0.8 1.0

1 — Specificity

Fig. 3. Specificity and sensitivity of red cell distribution width (RDW)
value in determining the severity of acute pancreatitis.

Discussion

In our study, CRP, CRP/albumin, RDW, NLR, and PLR values
were compared according to BISAP scores in patients hospitalized
with the diagnosis of acute pancreatitis in internal medicine and
gastroenterology clinics, and their values in predicting the severity
of acute pancreatitis were determined. NLR, PLR, RDW, CRP, and
CRP/albumin values were statistically significantly higher in the
severe acute pancreatitis group than in the mild acute pancreatitis
group according to BISAP scores.

It is known that the severity of acute pancreatitis increases
with age, and although the overall mortality is 1 %, mortality also
increases with age (8). In our study, the mean age of the patients
in the severe acute pancreatitis group was found to be statisti-
cally significantly higher than that in the mild acute pancreatitis
group. In a study by Mandalia et al, it was stated that mortality
rates increased at the age of 70 and above (9). A gender-based
generalization cannot be made for the frequency of acute pan-
creatitis. Because of the high incidence of gallstones in female
patients, acute biliary pancreatitis is more common in women,
while alcohol-related pancreatitis is more common in men (10). In
our study, the number of female patients was found to be higher

ing, such as high BUN, presence of pleural

effusion, age of 60 or over, and presence of
SIRS criteria increase the mortality rate of acute pancreatitis (11,
12). In a study by Arif et al, the Ranson and BISAP scores were
compared for detecting severe acute pancreatitis with an accuracy
rate of 82.0 % for the Ranson score and 76.2 % for the BISAP
score (1). This information from the literature, which is similar to
the findings of our study, illustrates the value of BISAP scoring
in showing the severity of the disease. In a study by Kong et al,
the predictive value of NLR in determining the severity of disease
in patients with acute pancreatitis was examined, and when NLR
was compared with the APACHE II and Ranson scores, it was
found to have moderate sensitivity and specificity with a similar
diagnostic value (13). In our study, the most reliable parameter
in showing the severity of acute pancreatitis was the NLR value.
NLR indicates the balance of neutrophils, which act as inflamma-
tory activators, and lymphocytes, which act as regulators. There-
fore, the higher the NLR, the higher the degree of inflammation is
(14). NLR level is considered a reliable marker in determining the
prognosis of disease in events involving inflammatory processes
and various infective processes (15). Our results show similarity
with those found in the literature.

Although platelet migration and destruction in the area of in-
flammation, susceptibility to prothrombotic events, and decrease
in platelet levels may occur, the PLR may still give more accu-
rate results since a lymphocyte decrease will also occur. The PLR
has also been examined in acute pancreatitis patients. In a study
including 243 patients, PLR was found to be significantly higher
in biliary acute pancreatitis patients, with the predictive value of
PLR reported to be higher than that of CRP (16). In our study, the
CRP value was seen to be a more reliable parameter than that of
PLR. This may be due to the larger population in our study. In
the study conducted by Liu et al, 95.84 % sensitivity and 44.71
% specificity were determined for PLR in detecting organ failure
in acute pancreatitis patients, while the sensitivity of the BISAP
score was 70.83 % (4).

In our study, the CRP/albumin ratio was found to be the sec-
ond most reliable parameter to NLR in determining the severity of
the disease. CRP is a proinflammatory positive acute phase reac-
tant. In malignant diseases and infective and inflammatory pro-
cesses, the CRP value increases and the value of albumin, which
is a negative acute phase reactant, decreases, and so the CRP/
/albumin ratio can provide more meaningful information about
the inflammatory process. In a study by Yilmaz et al in which the
value of the CRP/albumin ratio in determining the prognosis of
disease according to the Ranson score in acute pancreatitis pa-
tients was examined, the threshold value for CRP/albumin was
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determined as 8.51 mg/L and the specificity and sensitivity values
were 66 % and 90 %, respectively (8). The difference between the
results of the study of Yilmaz et al and our results may be due to
the different reference scoring systems and threshold values. In
a study by Yigit et al, it was stated that when the CRP value was
evaluated together with the BISAP score, it could increase the
success of the BISAP score in determining the severity of acute
pancreatitis (17).

In contrast, RDW is significant in determining the severity of
the disease but stands out as the least reliable parameter among
those investigated. RDW is an inexpensive and easily accessible
parameter that shows erythrocyte volume distribution and is an
important inflammatory marker for many conditions such as infec-
tive processes, kidney dysfunction, cardiovascular diseases, and
various malignant diseases (18). In a study by Giilen et al which
included 322 patients diagnosed with acute pancreatitis, it was
reported that RDW is a useful early-stage marker in predicting
prognosis in nontraumatic acute pancreatitis cases (19). In a study
conducted by Zhang et al, the RDW value, APACHE Il score, and
SOFA score were compared in patients with acute pancreatitis and
achieved results in line with our study. They determined their cut-
off value for RDW as 13.55 and obtained sensitivity of 83.3 %
and specificity of 66.7 %. It was concluded that the RDW value
is superior to those scores (20).

Scoring systems created with the use of various parameters
for common diseases play an important role in determining mor-
tality and morbidity. In a study including 185 patients, the sensi-
tivity of APACHE-II, one of the scoring systems used to deter-
mine the severity of acute pancreatitis, was found to be 70.3 %,
while the sensitivity of Ranson scoring was 84.2 %, and the sen-
sitivity of BISAP scoring was 37.5 % (21). In a study including
303 patients, the sensitivity of determining the severity of acute
pancreatitis of the BISAP score was 71.0 %, while the sensiti-
vity of Ranson scoring was 74.2 %, the sensitivity of APACHE-II
scoring was 71 %, and the sensitivity of Balthazar scoring was
51.6 % (22). In our study, the most reliable parameters in deter-
mining the severity of acute pancreatitis were NLR and CRP/al-
bumin, while the parameter with the highest sensitivity was the
RDW value. Among the scoring systems created with these pa-
rameters, the sensitivity value of NLR-CRP/albumin-RDW 2**
scoring was 85.71 %, the specificity value was 66.49 %, and the
NPV was 94.16 %. The reason for achieving a higher sensitivity
for this scoring system which we created may be that the num-
ber of patients included in our study was quite high compared to
studies in the literature. More studies are needed to better under-
stand the value of the scoring system we created in showing the
severity of the disease.

Conclusion

Among the parameters examined in our study, NLR and
CRP/albumin values were found to be the most reliable in de-
termining the severity of acute pancreatitis, and RDW was the
parameter with the highest sensitivity value. Values of 85.71 %
sensitivity, 66.49 % specificity, and 94.16 % NPV were obtained
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in the determination of disease severity by the NLR-CRP/albu-
min-RDW 2** scoring system, which was created using these
parameters. Compared to studies in the literature, quite high val-
ues were obtained. It is thought that this scoring system, while
being based on easily accessible parameters, will be a practical
and reliable guide in the treatment and follow-up of patients with
acute pancreatitis.

The strengths of our study are that it has a larger population as
compared to previous studies in the literature, the values of RDW,
CRP, CRP/albumin, PLR, and NLR were all examined together,
and a new scoring system was developed to determine the sever-
ity of the disease with these values. The limitations of our study
are that it was single-centered and that patient information was
obtained retrospectively from patient files.

To the best of our knowledge, our study is the first one to de-
termine the severity of disease in acute pancreatitis patients by
examining and comparing the BISAP score, CRP, CRP/albumin,
PLR, RDW, and NLR values, while being conducted on a large
patient population of 500 patients. As a result, a new scoring sys-
tem was created with those parameters. Our study is important
in drawing attention to the usability of these inexpensive, easily
accessible parameters in determining the severity of this disease.
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