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ABSTRACT

Introduction and aim. In our study, our aim was to evaluate the relationship between red cell distribution width (RDW) values
and prognosis in geriatric patients with acute pancreatitis.

Material and methods. Patients over the age of 65 and diagnosed with acute pancreatitis who applied to the Emergency De-
partment of Umraniye Training and Research Hospital between 16.07.2021 and 15.05.2022 were included in our retrospective
study. RDW levels were recorded using the hospital data system.

Results. Our study included 184 patients, 19 (10.3%) of which died. Sixty-five percent of our patients were women. The mean
hospital stay was 5 days (from 3 to 9). A statistically significant relationship was also observed between high RDW and mortality
(p=0.006). The diagnostic test performance analyses of CRP, and RDW in predicting mortality revealed that they were statistical-
ly significant in predicting mortality, with the AUC value being calculated as 0.66 (0.6061-0.7368) for CRP, with a cut-off value
of 22; and 0.69 (0.6909-0.7368) for RDW, with a cut-off value of 14.5 (p=0.019, p=0.006, respectively).

Conclusion. Hematological parameters can help predict a prognosis in patients with acute pancreatitis. Although RDW is not

statistically more significant than CRP, it can be used as a prognostic marker in patients with acute pancreatitis.
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Introduction

Acute pancreatitis is a sudden onset inflammatory dis-
ease of the pancreas that can develop due to many ill-
nesses, especially gallstones and alcohol use."? In the
inflammatory process, an increase in the number of
neutrophils may be expected, as well as a decrease in
lymphocytes in conjunction with physiological disor-
ders.>* Acute pancreatitis can occur locally or cause
widespread organ dysfunction. Mortality can reach
up to 50% in patients with severe acute pancreatitis.
The reason for this is multiple organ dysfunction syn-
drome (MODS).>¢ It is possible, however, to prevent

organ failure and mortality with early and effective
treatment.®

In order to predict the prognosis, studies on albu-
min, white blood cell (WBC), and C-reactive protein
(CRP) were performed in patients with pancreatitis.””
Hematological parameters have been the subject of
studies on acute pancreatitis and many other inflam-
matory diseases.”’ Red cell distribution width (RDW),
which may increase due to inflammation, ischemia, and
hypoxia, is a measure of the mean corpuscular/erythro-
cyte volume calculated using the standard deviation of
erythrocyte volume heterogeneity.'>" Some studies have
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previously been conducted to evaluate the association
of RDW with a poor prognosis in patients with pancre-
atitis, mostly comparing patients with pancreatitis with
patients without pancreatitis.>®>'>'* The relationship of
RDW with mortality was also investigated in patients
with acute coronary syndrome, acute appendicitis with
inflammation similar to acute pancreatitis, infective dis-
eases such as COVID-19, and malignancies.'"'>"7

It can be quite difficult to predict the prognosis of
acute pancreatitis, which has many causes, including id-
iopathic, especially in geriatric patients. Geriatrics may
not be able to apply to the hospital with common symp-
toms, and this may prolong the clinician’s time to make
the diagnosis. In studies investigating the relationship of
RDW with prognosis in patients with acute pancreati-
tis, the geriatrics group was not evaluated separately.”” In
addition, we found that CRP, an inflammatory parame-
ter, was investigated in patients with acute pancreatitis,
and again, it was not evaluated separately in the geriat-
ric patient group.’

Although it has been predicted that RDW may be
effective in ischemic diseases and inflammatory pro-
cesses, we think that evaluating the relationship of RDW
with a prognosis in geriatrics with acute pancreatitis and
its comparison with CRP in the same study will contrib-
ute to the literature.

Aim

In our study, our primary aim was to evaluate the re-
lationship between RDW and prognosis in geriatric
patients diagnosed with acute pancreatitis, and our sec-
ondary aim was to compare the relationship between
RDW and CRP and prognosis in geriatric patients diag-
nosed with acute pancreatitis.

Material and methods

Ethical approval

The instant study was carried out with the per-
mission of the University of Health Scienc-
es, Umraniye Education and Research Hospital
Ethics Committee (Date: 23/06/2022, Decision No:
B.10.1.TKH.4.34.H.GP.0.01/215).

Study design

Patients who applied to the Emergency Department
of Umraniye Training and Research Hospital between
16.07.2021 and 15.05.2022 were included in our retro-
spective study.

Study population

The study included patients over the age of 65 who were
admitted to the emergency department and were con-
sidered to have acute pancreatitis, who were confirmed
clinically and via laboratory and radiologically, whose
hemogram parameters were measured and registered in

the emergency department. Those with acute pancreati-
tis findings on tomography were included in the study,
while those with only clinical findings and only elevated
amylase and/or lipase parameters but no findings on to-
mography were excluded from the study. Patients with
incomplete data on mortality, with chronic pancreatitis,
under 65 years of age, and who refused to participate in
the study were excluded.

Data collection

Age (year), comorbid diseases, WBC count, neutro-
phil count, monocyte count, lymphocyte count, plate-
let count, hemoglobin, hematocrit count, RDW, mean
platelet volume (MPV), platelet distribution width
(PDW), and sodium, potassium, glucose, blood urea ni-
trogen (BUN), creatinine, albumin, alanine aminotrans-
ferase (ALT), aspartate aminotransferase (AST), CRP,
amylase, lipase levels were recorded. Length of hospi-
tal stay, ward, intensive care stays, and 30-day mortali-
ty rates were also recorded. Length of hospital stay, and
intensive care unit admission rates were recorded us-
ing the hospital data system. According to their survival
status, the patients were divided into two groups - sur-
vivors and those who died - according to the National
death notification system in Turkey. The examinations
and data of patients who attended the emergency de-
partment were used.

Statistical analysis

The categorical data was done using the fisher exact test
and chi-square test. Quantitative variables were present-
ed as median and interquartile range (IQR, 25%-75th
percentile) values, and the Mann-Whitney test was used
in analyzing the paired groups. During this analysis, the
area under the curve (AUC) values were calculated, and
the sensitivity, specificity, accuracy, and 95% confidence
interval (CI) data were analyzed. The AUC values of the
parameters were calculated and tested mutually for sig-
nificance with the DeLong quality test. Statistical anal-
ysis was performed using SPSS v. 26.0 (IBM, Chicago,
IL, USA). Statistical significance was accepted as p<0.05.

Results

Our study included 184 patients, 19 (10.3%) of which
died. Sixty-five percent of our patients were women.
The mean hospital stay was 5 days (between 3 and 9).
There was a statistically significant correlation between
hospitalized patients and mortality (p=0.001). Comor-
bid disease was present in 84% of the patients. While
age values were found to be higher in the non survivor
group (p=0.023), there was no statistically significant re-
lationship between comorbidity and mortality (p=0.19).
Amylase and lipase values were higher in living patients
(p=0.039, p=0.01, respectively). A statistically signifi-
cant correlation was observed between high BUN and
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creatinine and mortality (p=0.004, p=0.001, respective-
ly) (Table 1).

Table 1. The relationship of demographic characteristics of
geriatric patients with acute pancreatitis with mortality*

- Survivor Non-Survivor
Characteristic n=184 n=165 (89.7%) n=19 (10.3%) p-value

Age 76(70,83)  75(70,82)  83(78,86)  0.023
Gender, n (%) 0.026
Female 120(65%) 112 (68%) 8 (42%)
Male 6435%)  53(32%) 11 (58%)
LOHS 107(54,206) 112(54,204)  91(60,218) 078
Length of Stay Days ~ 5(3,9) 53,9 4(3,10) 0.72
LOHS_Dicotom,
e 06
<=7Days 126(68%)  114(69%)  12(63%)
>7 Days 58(32%)  51(31%) 737%)
ED Outcome, n (%) 0.001
Disposition 25(14%)  25(15%) 0(0%)
Se’si’l‘e‘fm" O uggew)  13481%)  12(63%)
Admissionto ICU 13 (7.1%) 6(3.6%) 7(37%)
Comorbidities, —1ociome)  a1(85%)  1404%) 019
n (%)
Hypertension 132 (72%) 120 (73%) 12 (63%) 0.38
Diabetes mellitus  65(35%) 62 (38%) 3(16%) 006
Malignancy 25 (14%) 22 (13%) 3(16%) 0.73
Hyperlipidemia 88 (48%) 81(49%) 7(37%) 0.31
Alzheimer 13(7.1%) 11(6.7%) 2(11%) 0.63
COPD 7(15%)  23(14%) Q1% 049
Ischemicheart — cc 3o 59.36%) 767% 093
disease
Asthma 8(15%)  27(16%) 163% 032
Heart failure W% 22(13%) 2% 099
g‘”rz:‘e" renal 2DM12%)  19(12%) 3(16%) 071
Cerebrovascular 1o 1006)  18(11%) 163%) 07
disease

* LOHS - length of hospital stay; ED — emergency
department; ICU - intensive care unit; COPD - chronic
obstructive pulmonary disease

There was a statistically significant relationship be-
tween low hemoglobin and hematocrit and mortality
(p=0.012, p=0.005, respectively). A statistically signifi-
cant relationship was also observed between high RDW
and mortality (p=0.006). No statistically significant cor-
relation was observed between hematological param-
eters other than hemoglobin, hematocrit and RDW,
and mortality. A statistically significant correlation was
found between low albumin and high CRP and mortali-
ty (p=0.001, p=0.019, respectively) (Table 2).

The diagnostic test performance analyses of albu-
min, CRP, and RDW in predicting mortality revealed
that they were statistically significant in predicting
mortality, with the AUC value being calculated as 0.78
(0.5789-0.8606) for albumin, with a cut-off value of
35.8; 0.66 (0.6061-0.7368) for CRP, with a cut-off value

of 22; and 0.69 (0.6909-0.7368) for RDW, with a cut-off
value of 14.5 (p=0.001, p=0.019, p=0.006 respectively)
(Table 3, Fig. 1, Fig. 2).

Table 2. Relationship between laboratory parameters and
mortality in geriatric patients with acute pancreatitis*

Characteristic

Median (IQR); n=184 Survivor n=165 Non-Survivor

(89.7%)  n=19(103%) PVAe

0

RL(T/O(:U/L) 80(26,200) 207,201  62(22,308) 0.9
Albumine (g/dL) 40'12‘336)'9‘ 407 (37.3-427) 35.2(33.1-385) 0.001
Amylase (UIL) 71125‘(2)3)9‘ 741 (324-1.545) 348 (209-878)  0.039
ASTIUL)  130(40-277) 133(02-253) 12508-511) 087
CRP (mg/L) 13(4-47)  11(3-44)  37(16-58) 0019
Glucose (mmol/L) 1371;111)0‘ 137(111-181) 133(108-174)  0.55

BUN (mg/dL) 41(33-62) 40 (32-60) 62 (51-126) 0.004
(reatinine (mg/  0.96 (0.77—

n 14) 0.93(0.76-1.27) 1.80(1.02-2.57)  0.001
) 1.437 (606—  1.698 (641—

Lipase (U/L) 3.566) 4123) 696 (409-1.364)  0.01
Potasium (mEq/L) 4.4 (4.1-4.72) 4.4(41-47) 45(4.2-5.1) 0.22
Sodium (mEq/L) 13?11(‘10?6_ 138.9(136-140) 137(133.8-138) 0.063
Total bilirubin 1.29(0.63—

(mg/dL) 278) 1.27(0.62-2.59) 1.58 (1.00-3.66) 0.38
Direct bilirubin 0.63 (0.22—

(mg/dL) 1.44) 0.62(0.24-1.42) 071(0.13-2.2) >0.99
Indirect bilirubin  0.56 (0.28—

(mg/dL) 100) 0.56(0.28-1) 0.81(0.28-1.46) 0.32
WBC (10%u/L) 10.7 (8-13.9) 10.5(8.0-13.3) 12.4(8.5-16) 0.3
Neutrophil

(0/) 8.6(6.1-12.1) 8.5(6.1-11.5) 10.7(6.1-15.3)  0.31
Monocyte 0.48 (0.33-

(10w 0.65) 0.48 (0.32-0.65) 0.47 (0.36-0.69)  0.66
Lymphocyte 1.11(0.66— . ~

a0 164) 1.15(0.68-1.64) 0.87 (0.5-1.5)  0.17
Hemoglobin 1260 (11.3-  12.70(11.5-  11.20(9.55—

(g/dl) 13.60) 13.70) 12.9) 0.012

Hematocrit (%) 38'21(364)'8_ 38.9 (35.5-41.6) 33.5(29.6-39) 0.005
14.05(13.50- 14.00(13.50—  15.30 (14.25-
ROW () 14.93) 14.60) 15.95) 0.006
Platelet (10°w/L) 2513((]:34_ 251(194-304) 253(214-317)  0.29
MPV (fl) 9.5(8.8-10.6) 9.5(8.8-10.6) 9.10(8.55-10.9) 0.61
0.24(0.19-
Pt (ug/L) 0.29) 0.24(0.19-0.29) 0.23(0.21-0.31)  0.31
16.1(15.9- 16.2(15.95—
PDW (fl) 165) 16.1(15.9-16.5) 16.45) 0.87

* ALT — alanine aminotransferase; AST — aspartate
aminotransferase; CRP — C-reactive protein; BUN — blood
urea nitrogen; WBC — white blood cell; RDW - red cell
distribution width; MPV — mean platelet volume; PDW —
platelet distribution width
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Table 3. ROC analysis for labaratuary parameters for 30-day
mortality

Cut-off Sensitivity Specificity PPV NPV

point (%) (%) %) (%) AUC p-value

Albumin

358 86.06%  57.89% 94.67% 32.35% 0.78 0.001
(g/dL)

Amylase 9 9 9 9
i) 482 63.64%  68.42% 94.59% 17.81% 0.64 0,039

Lipase (U/L) 871 69.7%  63.16% 94.26% 19.35% 0.68 0.01

?ge/'gl‘)’gbb'" 105 9152%  42.11% 93.21% 36.36% 0.68 0.012
?)2')"“0““ 349 7879%  63.16% 94.89% 25.53% 0.7  0.005

RDW (fl) 145  73.68%  69.09% 21.54% 95.8% 0.69 0.006

Creatinine ;20 5y 6306 86.06% 30.30% 94.04% 074 0001
(mg/dL)
BUN 4920 7895%  63.03% 19.74% 9630% 07 0.004
(mg/dL)

CRP(mg/L) 22 73.68%  60.61% 17.72% 95.24% 0.66 0.019

* RDW - red cell distribution width; BUN — blood urea
nitrogen; CRP — C-reactive protein

100 4 —

75 - PR .

| BUN
Creatinine

CRP

- RDW

Sensitivity

25 4

-100 -75 -50 -25 Q
1 - Specificity

Fig. 1. Parameters associated with mortality as their values
increase

i
‘g' I Albumine
2 50 4 ,—I Amylase
g = Hgb
o0 o | - Htc
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]
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-100 -75 -50 -25 0
1- Specificity

Fig. 2. Parameters associated with mortality as their values
decrease

The effect of laboratory parameters on mortality ac-
cording to cut-off values was also evaluated separately
and is shown in Table 4.

In the cox regression analysis performed with age
and laboratory parameters, there was a statistically sig-
nificant relationship between albumin, hemoglobin,
hematocrit, RDW and BUN and mortality in the uni-
variant analysis (p=0.002, p=0.026, p=0.036, p=0.028,
p=0.004 respectively) (Table 5).

Table 4. Comparison of the effects of laboratory values on
cut-off values and mortality*

Survivor Non-Survi- 95%(l
0dds ————
n=184 n=165 vorn=19 Ratio Lower Unper p-value
(89.7%) (10.3%) PP
Albumine <
45 12
cut-off 33(20%) 6.86 2.5 18.77 <0.001
0, 0
point (g/dL) (24,5%) (63.15%)
in:tljltai)eﬁ 7 61(37%) B 3.69 134 10.22 0.008
- 0 0 0 . . . A
point(U/L) (40.2%) (68.42%)
|-<Ipcé:15te—off 63 51(31%) 12 3.83 143 1030 0.005
0 0 . . . X
point (U/1) (34.23%) (63.15%)
Hemoglobin 48 10
< cut-off 38(23%) 3.71 141 9.80 0.005
0, 0,
point (¢/d) (26.08%) (52.63%)
Hematocrit 39 2
— 0,
;()ic:tt(;g (21.2%) (169%) 11(57.9%) 6.73 248 18.24 <0.001
RDW > cut-off 58 45 13

point(f)  (15%) (7.2%) (68420 >0 207 1612 <0001

(reatinine
61 48 13
> cut-off 528 1.90 14.70 <0.001
0 0, 0,
point (mg/dL) (33.15%) (29.09%) (68.42%)
BUN > cut-off 76 0 15
point (ma/dL) (41.3%) 61(37%) (78.94%) 6.39 2.03 20.14 <0.001
CRP > cut-off 64 52 12

point (mg/L)  (34.78%) (31.51%) (63.15%) 373 139 1001 0.006

* RDW - red cell distribution width; BUN — blood urea
nitrogen; CRP — C-reactive protein

Table 5. Cox regression analysis of age and laboratory
parameters*

Univariate Multivariate

Hazard  95%Cl p Hazard 95%Cl P

Ratio Lower Upper value Ratio Lower Upper value
Age 1.04 0.985 1.099 0.16 1.008 0.948 1.073 0.798
Albumin (g/dL)  0.863 0.785 0.948 0.002 0.899 0.792 1.02 0.098
Amylase (U/L) 0999 0999 1 0125 1 0999 1.001 0.727
Lipase (U/L) 1 0999 1 0078 1 0999 1 039
Hemoglobin (g/dl) 0.748 0.579 0.966 0.026 0.639 0.215 1.905 0.422
Hematocrit (%) ~ 0.972 0.838 0.994 0.036 1.089 0.755 1.572 0.648
RDW (fl) 1.202 1.02 1.415 0.028 1.142 0.917 1.423 0.236
Creatinine (mg/
dl)
BUN (mg/dL) 1.005 1.002 1.009 0.004 1.008 1 1.017 0.061
CRP (mg/L) 1.004 0.997 1.012 0.259 1 0.989 1.011 0.968

1137 0958 135 0.142 074 0471 1.162 0.191

* RDW - red cell distribution width; BUN — blood urea
nitrogen; CRP — C-reactive protein
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Discussion

In our study, we found that RDW with CRP can predict
a prognosis in patients with acute pancreatitis. When
we looked at the AUC values, we found that RDW was
superior to CRP in predicting mortality. There was no
statistically significant relationship between neutro-
phil and lymphocyte mortality, which are inflammatory
markers. In the Cox regression analysis, which included
age and laboratory parameters, RDW and CRP were not
statistically significant in the multivariate analysis; We
observed that RDW can be used as a mortality marker
in univariant analysis. CRP was not statistically signif-
icant in the univariant analysis. As far as we could de-
tect, there was no study comparing RDW and CRP in
predicting mortality. Since acute pancreatitis is an in-
flammatory disease, CRP; albumin and kidney function
tests because it can cause fluid and electrolyte disorders,
and AST, ALT, bilirubin and amylase, lipase values due
to biliary tract diseases were examined in our study.
While hemoglobin and albumin were significantly low-
er in non-survivors; BUN and creatinine were signifi-
cantly higher as we expected. Many studies have been
conducted to investigate the effect of RDW on prog-
nosis in acute pancreatitis.>*® In a study examining pa-
tients with acute pancreatitis due to gallstones, it was
found that the RDW level was statistically significant-
ly higher in patients with severe acute pancreatitis.> A
study in which Pian et al. examined 169 acute pancre-
atitis patients showed that, in addition to high neutro-
phils and low lymphocyte levels in patients with severe
acute pancreatitis, high RDW values also creates a sta-
tistically significant difference in mild acute pancreati-
tis. In the same study, low albumin was also found to be
associated with a poor prognosis.® In another retrospec-
tively planned study, low albumin, high WBC, and high
RDW were associated with a poor prognosis.® Hao et al.,
in an acute pancreatitis study of 210 patients, showed
that high RDW and low albumin may be indicators of
a poor prognosis.'””> Another meta-analysis stated that
RDW could be used as an easily measurable parame-
ter in predicting the prognosis of acute pancreatitis."
In another study examining hematological parameters
and inflammatory markers, neutrophil RDW and CRP
were statistically significantly higher in patients with se-
vere acute pancreatitis with a poor prognosis.” This is
different than our study as it found that CRP was more
determinative than RDW in severe acute pancreatitis.
Lymphocytes and albumin were statistically signifi-
cantly lower.” In another study investigating the effect
of CRP on prognosis in acute pancreatitis, it was found
that CRP was higher in patients with local complica-
tions present on computed tomography, but it was not
statistically significant." In our study, there was a statis-
tically significant relationship between high RDW and
CRP and mortality, but although high neutrophil and

low lymphocyte levels were evident in non-surviving
patients, there was no statistically significant relation-
ship between high neutrophil levels and low lympho-
cytes and mortality. There was a statistically significant
correlation between low albumin and mortality.

We thought that the rate of comorbid disease had
an important place in geriatric patients, but our study
found no statistically significant relationship between
comorbidity and mortality.

In the literature, there were studies investigating
the relationship of RDW with prognosis in different
diseases.'”>"7 In a study conducted in patients with
acute coronary syndrome, there was no statistically
significant difference between RDW and mortality."" A
meta-analysis found that there was no statistically sig-
nificant difference in RDW level in patients with acute
appendicitis compared to patients without a diagnosis
of acute appendicitis.” In a study conducted in patients
with a diagnosis of COVID-19, there was a statistically
significant relationship between high RDW and mor-
tality.’® In a study conducted in patients with colorectal
cancer, the rate of development of infectious compli-
cations was statistically significantly higher in patients
with high RDW."” In a meta-analysis conducted in pso-
riasis patients, it was observed that the RDW level was
significantly higher in patients with psoriasis, but no
statistically significant correlation was found between
disease severity and RDW."® Considering the results
obtained in previous studies in inflammatory diseas-
es and acute pancreatitis, we think that studies should
be conducted in which RDW is compared with differ-
ent parameters.

Limitations of the study

In our study, application data of acute pancreatitis pa-
tients were obtained, laboratory data were not obtained
during follow-up, and re-admission evaluations could
not be made. Since chronic pancreatitis patients who
have not been diagnosed yet are not know were evaluat-
ed as having acute pancreatitis.

Conclusion

Hematological parameters can help predict a progno-
sis in patients with acute pancreatitis. High CRP togeth-
er with low hemoglobin and hematocrit can predict the
prognosis of patients with acute pancreatitis. Although
RDW is not statistically more significant than CRP, it
can be used as a prognostic marker in patients with
acute pancreatitis.
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