Hindawi

Gastroenterology Research and Practice
Volume 2022, Article ID 8333794, 8 pages
https://doi.org/10.1155/2022/8333794

Research Article

Neutrophil-Lymphocyte Ratio in Patients with
Hypertriglyceridemic Pancreatitis Predicts Persistent

Organ Failure

Zhihua Lu®,' Xiangping Chen,' Huiqing Ge,” Man Li,' Binbin Feng,' Donghai Wang,'

and Feng Guo ('

'Department of Critical Care Medicine, Sir Run Run Shaw Hospital, Zhejiang University School of Medicine, Hangzhou,

Zhejiang, China

’Department of Respiratory Care, Sir Run Run Shaw Hospital, Zhejiang University School of Medicine, Hangzhou, Zhejiang, China

Correspondence should be addressed to Feng Guo; 3408003@zju.edu.cn

Received 7 December 2021; Revised 18 February 2022; Accepted 2 March 2022; Published 16 March 2022

Academic Editor: Roberto Caronna

Copyright © 2022 Zhihua Lu et al. This is an open access article distributed under the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Background. The neutrophil-lymphocyte ratio (NLR) has been proposed as a surrogate marker of inflammation with prognostic
value in various diseases. Our objective was to investigate the predictive value of the NLR as an indicator of persistent organ failure
(POF) in patients with hypertriglyceridemic pancreatitis (HTGP). Methods. We retrospectively reviewed the data from patients
with HTGP between 2016 and 2019. The NLR was obtained at admission. The diagnostic performance of the NLR for POF
was evaluated by the area under the receiver operator characteristics curve (AUROC). Multivariate logistic regression
determined whether elevated NLR was independently associated with POF. Results. Of the 446 patients enrolled, 89 (20.0%)
developed POF. Patients with POF showed a significantly higher NLR than those without POF (P < 0.001). A positive trend for
the association across increasing NLR quartiles and the incidence of POF was observed (Py..,q < 0.001). The AUROC of NLR
to predict POF was 0.673 (95% confidence interval, 0.627-0.716). With a cut-off of NLR > 6.56, the sensitivity and specificity
were 73.0% and 55.7%, respectively. Multivariate analysis suggested that high NLR (>6.56) was independently associated with
POF (odds ratio, 2.580; 95% confidence interval, 1.439-4.626; P =0.001). Patients with a high NLR (>6.56) had a worse overall
clinical course in HTGP. Conclusion. Elevated NLR was significantly associated with an increased risk of developing POF and

could be an early independent predictor of POF in patients with HTGP.

1. Introduction

Hypertriglyceridemia is a well-established cause of acute
pancreatitis (AP), which is the second etiological factor next
to gallstones in China [1]. It is hypothesized that overpro-
duction of free fatty acids from triglyceride metabolism leads
to a cytotoxic effect on acinar and vascular endothelial cells,
resulting in local and systemic inflammation [2]. Hypertri-
glyceridemic pancreatitis (HTGP) differs from other etiology
as it has a more severe clinical course and less favorable out-
comes [3]. Recent studies have identified that persistent
organ failure (POF) (defined as organ failure lasting >48
hours) is the key determinant of the severity of AP regardless
of the presence or absence of local pancreatic complications

[4]. Therefore, early identification of patients who are likely
to develop POF would help physicians select those patients
who would benefit the most from close monitoring or
aggressive treatments [2].

A variety of scoring systems has been identified to pre-
dict the severity and prognosis of AP, such as the Ranson’s
score, acute physiologic assessment and chronic health eval-
uation II (APACHE II) score, bedside index for severity in
acute pancreatitis (BISAP) score, and sequential organ
failure assessment (SOFA) score [5, 6]. There have been crit-
icisms regarding their time-consuming and cumbersome to
perform in routine clinical practice. It is also acknowledged
that there is no one perfect scoring system to risk stratify
and predict mortality in AP patients. Each scoring system
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has inherent strengths and weaknesses [7]. In several studies,
simplified serum markers such as admission hematocrit, C-
reactive protein (CRP), interleukin-6, interleukin-8, triglyc-
erides, and urea nitrogen have been applied to predict the
prognosis or severity of AP, but are expensive, not validated
in the clinical field, and are not readily available [8-10].
The neutrophil-lymphocyte ratio (NLR) is inexpensive
and easily derived from a routine complete blood count.
NLR is dynamic and is influenced by inflammatory cyto-
kines and the endocrine effects of the hypothalamic-
pituitary axis [11]. Several studies have reported the value
of NLR in predicting disease severity and outcomes in a vari-
ety of diseases, including systemic inflammatory diseases,
cardiovascular diseases, and neoplastic states [12-14]. In
AP specifically, some studies have shown that increased
NLR is associated with severe AP and adverse outcomes
[15]. However, there is limited data on the prognostic value
of NLR in HTGP in the literature. This study is aimed at
investigating the significance of NLR in predicting POF in
patients with HTGP and further determining the optimal
threshold for a high NLR in this population of patients.

2. Materials and Methods

2.1. Study Design and Patients. We performed a retrospec-
tive review of the electronic medical records of patients
treated at the Sir Run Run Shaw Hospital, Zhejiang Univer-
sity School of Medicine, from January 2016 to December
2019. The Ethics Committee of Sir Run Run Shaw Hospital
approved the study (protocol number: 20201026-31).
Informed consent was waived as this was a retrospective
review of the chart.

Patients were eligible for inclusion in the study if they
had a clinical diagnosis of HTGP. The diagnosis of HTGP
met all the following criteria: (a) AP diagnosis requires two
or more of the following three criteria: acute onset of the
characteristic AP pain; elevated serum lipase or amylase
above three times the upper limit of normal; characteristic
AP findings on imaging [16], (b) serum triglyceride level of
>11.3mmol/L at admission, or between 5.65 and
11.29mmol/L accompanied by lactescent serum in the
absence of other causes of pancreatitis [17]. Patients younger
than 18 years, patients who presented in the hospital more
than 72 hours after the onset of symptoms, patients who
were transferred from other institutions, patients who had
an etiology of AP in addition to hypertriglyceridemia, such
as gallstones, chronic substantial alcohol use (>4-5 drinks
daily, over 5 years of ongoing), or binge drinking within a
week before admission, and patients with missed data for
analysis were excluded from the analysis.

2.2. Data Collection. We extracted patients’ data from a
review of patients’ electronic medical records. Demographic
data, main preexisting comorbidities, time from the onset of
pain to admission, laboratory test results, organ failure,
organ support therapy, length of hospital stay, and patient
death during hospitalization were collected. Blood samples
for hematological and biochemical data were obtained
within one hour of presentation and analyzed within 6 hours
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in the same laboratory. CT results were reviewed to identify
local pancreatic complications. The Ranson’s score, the
APACHE 1I score, the BISAP score, and the SOFA score
were calculated. At the time of data collection, collectors
were blinded to the outcomes being investigated.

The NLR was determined by calculating the ratio
between absolute neutrophil and lymphocyte counts
obtained from the same blood sample collected at the time
of presentation of the patient to the hospital.

2.3. Outcomes and Definitions. The primary clinical end-
point was the occurrence of POF. Organ failure was defined
as having a score of >2 in one or more of the three organ sys-
tems described in the modified Marshall score: respiratory
failure if the ratio of PaO2/FiO2 was <300 mm Hg, renal fail-
ure if serum creatinine was >1.9 mg/dL, and cardiovascular
failure if systolic blood pressure was <90 mm Hg not respon-
sive to fluid resuscitation. POF was defined as organ failure
that persisted for more than 48 hours. That definition was
following the revised Atlanta definition criteria [16].

2.4. Statistical Analysis. Continuous variables were not
normally distributed and presented as medians with
interquartile range (IQR) and compared using the Mann-
Whitney U test. Categorical variables were presented as fre-
quencies and proportions (%) and compared using the x?
test or Fisher’s exact test, as appropriate. Linear-by-Linear
Association test was performed to investigate the trend of
the development of POF across increasing NLR quartiles.
The area under the receiver operator characteristics curve
(AUROC) was used to evaluate the discriminative ability of
NLR for POF in HTGP. This was also used to assess the
optimal cut-off, by showing the trade-off between sensitivity
and specificity. Subsequently, a univariate analysis was per-
formed to determine the association of the proposed clinical
risk factors with POF. Variables that were statistically signif-
icant in the univariate analysis were selected for further
multivariate logistic regression analysis to identify indepen-
dent predictors of POF. Odds ratios (OR) and 95%
confidence intervals (CI) were presented. A P value < 0.05
was considered statistically significant. Statistical analysis
was performed with IBM SPSS Statistics for Windows, Ver-
sion 22.0 (IBM Corp, Armonk, NY).

3. Results

3.1. Patient Characteristics and POF for Different Levels of
NLR. During the study period, 505 patients fulfilled the diag-
nostic criteria of HTGP. After exclusion, 446 patients were
included in the study (Figure 1). There were a total of 89
patients (20.0%) who developed POF. The demographic
and clinical characteristics of patients with and without
POF were demonstrated in Table 1. The POF cohort had a
long time from pain onset to admission compared to the
non-POF group (P <0.001). Patients with POF presented
higher values of white blood cells (P =0.006), neutrophil
(P=0.002), NLR (P<0.001), hematocrit (P=0.003), tri-
glyceride (P =0.005), urea (P =0.012), glucose (P =0.001),
and CRP (P<0.001) at admission, and lower levels of
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HTGP patients
n =505

59 patients excluded:
with missing data, n = 22
> 72 hours from the onset of

symptoms, n = 15
Transferred patients, n = 14
others,n =8

Patients enrolled
n =446

Y

v

NLR £6.56 NLR > 6.56
n=227 n=219
POF Non-POF POF Non-POF
n=26 n =201 n==63 n=156

FiGure 1: Flow chart of patient enrollment. HTGP: hypertriglyceridemia-induced acute pancreatitis; NLR: neutrophil-lymphocyte ratio;

POF: persistent organ failure.

lymphocyte (P =0.006), calcium (P <0.001), and albumin
(P <0.001). Scoring systems such as the Ranson’s score,
APACHE 1II score, SOFA score, and BISAP score showed
statistical differences between patients with and without
POF (all P <0.001).

The median NLR at admission was 6.56 (IQR, 4.39-
10.3). For comparison purposes, included patients were
stratified into quartiles according to their admission NLR:
quartile 1 (NLR < 4.386), quartile 2 (4.386 < NLR < 6.563),
quartile 3 (6.563 <NLR<10.333), and quartile 4
(NLR > 10.333). As shown in Figure 2, POF developed in
9.0% (10/111) patients with the first quartile of NLR and
31.3% (35/112) with the highest quartile. There was a statis-
tically significant trend for increasing the incidence of POF
with a higher NLR level (P4 <0.001).

3.2. Admission NLR as an Early Predictor of POF. We calcu-
lated the AUROCs of NLR and Ranson’s score for predicting
POF in HTGP patients (Figure 3). NLR had an AUROC of
0.673 (95% CI, 0.627-0.716; P < 0.001), and Ranson’s score
had an AUROC of 0.877 (95% CI, 0.843-0.906; P < 0.001).
The optimal cut-off value of NLR was 6.56, corresponding
to a sensitivity of 73.0%, a specificity of 55.7%, a positive
likelihood ratio of 1.65, and a negative likelihood ratio of
0.48.

As shown in Table 2, the univariate analysis revealed
that prior AP, the time from the onset of pain to admission,
NLR, calcium, urea, triglycerides, white blood cells, hemato-
crit, albumin, CRP, and glucose were significantly associated
with the development of POF. Then, these characteristics
that showed statistical differences above were performed in
multivariable analysis. The NLR level (>6.56) was indepen-
dently associated with the development of POF (OR, 2.580;
95% CI, 1.439-4.626; P =0.001).

3.3. Clinical Course by NLR Subcategorization. The patients
were dichotomized into low NLR (<6.56) and high NLR
(>6.56) based on cut-off values. Patients with high NLR were
more likely to progress to a severe state determined by the
revised Atlanta classification compared to patients with
low NLR (P < 0.001). Greater need for organ support (venti-
lation support, P = 0.003; renal replace treatment, P =0.001
), more ICU admission (P =0.001), higher incidence of local
complications (acute peripancreatic fluid collection/pancre-
atic pseudocyst, P < 0.001; acute necrotic collection/walled-
off necrosis, P=0.001), and longer hospital stays
(P <0.001) were also associated with high NLR. There were
no differences in vasoactive agents, the incidence of infected
pancreatic necrosis, need for percutaneous catheter drainage
or surgical necrosectomy, or hospital mortality between the
NLR groups (Table 3).

4. Discussion

This study demonstrated that HTGP that experienced POF
presented higher values of NLR at admission. There was a
positive trend for the association between increasing NLR
categories and the incidence of POF. The AUROC for prog-
nosticating POF in HTGP was remarkable for the NLR.
After dichotomization based on an optimal cut-off point of
6.56, multivariate analysis showed that the higher level of
NLR was an independent predictive factor for POF in
HTGP. Furthermore, elevated NLR was associated with an
adverse clinical course of HTGP. Therefore, the results of
our study suggested that NLR could be an early indicator
to predict POF in HTGP and was able to effectively differen-
tiate patients who experience mild and severe AP.

NLR represents a balance between inflammatory activa-
tor neutrophils and inflammatory regulator lymphocytes.
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TaBLE 1: Demographic and clinical characteristics according to the occurrence of POF.

Variables Total(n = 446) Non-POF(n = 357) POF(n =89) P

Demographics and comorbidities
Age, median (IQR), years 38 (32-47) 39 (32-47) 36 (31-43) 0.084
Male sex, n (%) 325 (72.9) 255 (71.4) 70 (78.7) 0.17
BMI, median (IQR), kg/m> 27.0 (24.3-29.7) 26.9 (24.2-29.4) 27.7 (24.8-30.1) 0.227
Current smoker, n (%) 160 (35.9) 125 (35.0) 35 (39.3) 0.448
Alcohol drinker, 1 (%) 127 (28.5) 104 (29.1) 23 (25.8) 0.538
Prior acute pancreatitis, n (%) 213 (47.8) 179 (50.1) 34 (38.2) 0.044
Diabetes mellitus, n (%) 140 (31.4) 112 (31.4) 28 (31.5) 0.987
Hyperlipidemia, n (%) 228 (51.1) 183 (51.3) 45 (50.6) 0.906
Hypertension, n (%) 90 (20.2) 70 (19.6) 20 (22.5) 0.547
Time from pain onset to admission, median (IQR), hours 9.0 (5.3-20.0) 8.1 (5.0-18.0) 17.0 (7.7-28.2) <0.001

Laboratory data at admission
White blood cells, median (IQR), x10°/L 13.1 (10.3-15.8) 12.8 (10.3-15.3) 14.9 (10.8-17.2) 0.006
Hematocrit, median (IQR), % 44.5 (40.4-47.4) 44.0 (40.0-46.8) 45.6 (41.7-49.0) 0.003
Platelet, median (IQR), x10°/L 225 (177-268) 227 (177-268) 211 (178-269) 0.357
Neutrophil, median (IQR), x10°/L 10.6 (8.2-13.5) 10.4 (8.1-12.9) 12.9 (8.7-14.6) 0.002
Lymphocyte, median (IQR), x10°/L 1.60 (1.20-2.10) 1.60 (1.30-2.20) 1.40 (1.00-1.88) 0.006
NLR 6.56 (4.39-10.3) 6.17 (4.25-9.55) 851 (6.25-16.0)  <0.001
PLR 135 (102-192) 133 (101-184) 144 (103-212) 0.154
Triglyceride, median (IQR), mmol/L 20.6 (13.6-39.6) 19.8 (12.9-37.2) 26.7 (15.7-44.8) 0.005
Calcium, median (IQR), mmol/L 2.37 (2.25-2.47) 2.39 (2.30-2.48) 2.15 (1.77-2.38) <0.001
Urea, median (IQR), mmol/L 4.24 (3.35-5.30) 4.20 (3.34-5.08) 4.80 (3.36-5.99) 0.012
Albumin, median (IQR), g/L 44.4 (41.6-47.0) 44.9 (42.8-47.2) 40.4 (35.2-446)  <0.001
Glucose, median (IQR), mmol/L 9.85 (7.04-15.5) 9.19 (6.92-15.2) 12.5 (8.4-16.3) 0.001
CRP, median (IQR), mg/L 14.3 (4.35-76.9) 11.6 (3.4-50.5) 65.8 (9.8-269) <0.001

Scoring systems
APACHE 1II score, median (IQR) 5 (3-8) 4 (2-7) 10 (7-12) <0.001
Ranson’s score, median (IQR) 2 (1-3) 1(1-2) 5 (3-6) <0.001
SOFA score, median (IQR) 1(0-2) 1(0-1) 2 (2-3) <0.001
BISAP score, median (IQR) 1(0-1) 1(0-1) 2 (1-2) <0.001

APACHE: acute physiology and chronic health evaluation; BISAP: bedside index of severity in acute pancreatitis; BMI: body mass index; CRP: C reactive
protein; IQR: interquartile range; NLR: neutrophil-lymphocyte ratio; PLR: platelet-lymphocyte ratio; POF: persistent organ failure; SOFA: sequential organ

failure assessment.

Neutrophils propagate and promote inflammation through
activation of a cascade of inflammatory cytokines (inter-
leukin-1, interleukin-6, and TNF-a) and proteolytic
enzymes (myeloperoxidase, elastase, and collagenase).
These inflammatory mediators have been shown to play
a significant role in the development of systemic inflam-
matory response syndrome (SIRS) and the progression to
multiple organ dysfunction syndromes (MODS) [18]. On
the contrary, lymphocytes are related to the regulation of
the immune system pathway, which regulates subsequent
systemic inflammation as the disease progresses. In the
setting of uncontrolled inflammation, lymphopenia occurs
as a result of lymphocyte apoptosis and redistribution
[19]. Persistent lymphopenia is an independent marker
of progressive inflammation in emergency admission and
intensive care patients [20]. Previous studies have shown
that elevated NLR is a reliable and sensitive inflammatory

marker that can be a valuable predictor of poor outcomes
in benign and malignant conditions [21].

AP is an inflammatory process in which local pancreatic
injury leads to systemic inflammation through the activation
of cytokine cascades [22]. A growing number of studies have
shown that NLR is associated with AP and is better than other
serum markers in predicting the severity and prognosis of AP.
Azab et al. were the first to demonstrate that NLR was superior
to total leucocyte count in predicting ICU admission or pro-
longed hospitalization for AP [23]. Suppiah et al. revealed that
NLR was significantly associated with the risk of developing a
severe form of AP [24]. To date, there have been very few stud-
ies on the clinical significance of NLR in patients with HTGP.
Wang et al. retrospectively reviewed a cohort of 110 patients
with HTGP and concluded that NLR measured in the first
48 hours had the highest discriminatory capacity for severe
HTGP among the inflammatory biomarkers [25]. In line with
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TaBLE 2: Univariate and multivariate logistic regression analyses for persistent organ failure.
Variables Univariable Multivariable

OR (95% CI) P OR (95% CI) p

NLR (>6.56) 3.122 (1.889-5.160) <0.001 2.58 (1.439-4.626) 0.001
Calcium (<2.0 mmol/L) 23.903 (10.872-52.554) <0.001 15.305 (5.550-42.208) <0.001
Urea (>7.14 mmol/L) 9.562 (3.945-23.177) <0.001 3.988 (1.260-12.620) 0.019
Triglyceride (>22.6 mmol/L) 1.769 (1.106-2.829) 0.017 2.561 (1.399-4.687) 0.002
Prior acute pancreatitis 0.615 (0.382-0.989) 0.045
Time from pain onset to admission (>24h) 2.245 (1.318-3.823) 0.003
White blood cells (>16 X 109/L) ® 2.887 (1.753-4.755) <0.001
Hematocrit (>44%) 1.745 (1.083-2.813) 0.022
Albumin (<32 g/L) 8.911 (2.964-26.795) <0.001
CRP (>150 mg/L) 4.995 (2.924-8.534) <0.001
Glucose (>8.33 mmol/L) 2.346 (1.378-3.997) 0.002

*As white blood cells were not independent of NLR, they were excluded from the multivariate analysis. CI: confidence interval; CRP: C reactive protein; NLR:

neutrophil-lymphocyte ratio; OR: odds ratio.

TasLE 3: Clinical course by NLR group.

Variables NLR < 6.56(n = 227) NLR > 6.56(n =219) p
Atlanta classification, 7 (%) <0.001
Mild 128 (56.4) 77 (35.2)
Moderately severe 73 (32.2) 79 (36.1)
Severe 26 (11.5) 63 (28.8)
Organ support, n (%)
Ventilation support 7 (3.1) 22 (10.0) 0.003
Continuous renal replacement therapy 10 (4.4) 30 (13.7) 0.001
Vasoactive agent 3 (1.3) 5(2.3) 0.444
Local complication, n (%)
APFC/PPC 80 (35.2) 128 (58.4) <0.001
ANC/WON 16 (7.0) 37 (16.9) 0.001
IPN 4 (1.8) 8 (3.7) 0217
Need for percutaneous catheter drainage, n (%) 7 (3.1) 12 (5.5) 0.21
Need for surgical necrosectomy, n (%) 0 (0) 3(1.4) 0.077
ICU admission, n (%) 12 (5.3) 32 (14.6) 0.001
Hospital stay, median (IQR), days 6.18 (5.06-8.66) 7.95 (5.83-13.01) <0.001
In-hospital mortality, n (%) 1(0.4) 3(1.4) 0.298

ANC: acute necrotic collection; APFC: acute peripancreatic fluid collection; IPN: infected pancreatic necrosis; IQR: interquartile range; NLR: neutrophil-

lymphocyte ratio; PPC: pancreatic pseudocyst; WON: walled-off necrosis.

their study, we found that the NLR measured at admission was
an independent predictive factor of POF in HTGP. This is
because the NLR represents the inflammatory response of
the patients, and organ failure occurs due to a systemic inflam-
matory response.

No consensus has been reached on the cut-oft value to
define the level of NLR in the published literature. Shelat
proposed an NLR cut-off value of 3 as an indicator of prog-
nosis in hepatocellular carcinoma patients with regards to
oncologic outcomes [26]. We anticipated the NLR being
higher in AP patients with a poor outcome as a result of

the combination of marked neutrophilia and concomitant
leucopenia seen in severe SIRS/MODS. The majority of
existing studies recommend a cut-off value for NLR of >5
to identify poor outcomes in AP [23, 27, 28]. In this study,
we found that the best cut-off value for NLR at admission
was 6.56 in predicting POF in patients with HTGP, with a
sensitivity of 73% and a specificity of 56%. This finding
was similar to the cut-off value for predicting the severity
of HTGP presented by Huang et al. [29]. Higher NLR values
represent a more imbalanced inflammatory state. Compared
with pancreatitis caused by other etiologies, HTGP was more
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likely to have severe SIRS and a poor prognosis. Previous
studies suggested that HTGP was more closely related to
inflammation and inflammatory imbalance [30].

The benefit of NLR is that it requires only a full blood
count and is thus easier to perform, more repeatable, and
does not require arterial blood gas or extended biochemis-
try. The greatest benefit of the NLR that differentiates it
from prognostic scoring systems is the rapid confirmation
of the results in an emergency examination. Furthermore,
although grouped as pancreatitis, AP of various etiologies
has their pathophysiology [22]. Among the etiologies,
HTGP differs from others as it has a more severe clinical
course and less favorable outcomes. Unfortunately, no
scoring system is special for patients with HTGP. In our
study, NLR, together with serum calcium, urea, and tri-
glycerides, remained statistically significant independent
predictors of POF upon presentation of the patient to
the hospital. Consequently, we suggest that if larger studies
are confirmatory, these variables should be considered for
incorporation into established scoring systems to predict
the severity of HTGP.

Evaluating the severity of AP at the initial stage of
manifestation is considered the most important in the man-
agement of AP [31, 32]. Several scoring systems have been
introduced over the past few decades. As one of the earliest
scoring systems to predict the severity of AP, Ranson’s score
is shown to have comparable, if not superior, levels of accu-
racy as other commonly used scoring systems in stratifying
severity of AP and predicting mortality [7]. While it is essen-
tial to risk stratify AP cases as early as possible, it must be
noted that the clinical course of AP is dynamic and evolving.
In this study, Ranson’s score at 48 hours postadmission
showed higher AUROC for predicting POF of HTGP than
the NLR. Kiat et al. revealed that Ranson’s score had higher
sensitivity, negative predictive value, and AUROC for pre-
dicting the severity of AP than Glasgow score in population
with predominant gallstone etiology [33]. The 48-hour time
frame of Ranson’s score is its inherent strength and not a
weakness. It is important that there is no one perfect prog-
nostic tool to risk stratify and predict mortality in AP
patients. Clinical judgment should remain absolute in the
assessment of AP, and any scoring system and predictive
tool should be supplemented by clinical wisdom.

This study had several limitations. First, this was a
single-center retrospective study based on medical records,
which may have selection bias. Second, we did not compare
NLR with other inflammatory biomarkers, such as platelet-
lymphocyte ratio, CRP, and interleukin-6. Third, we did
not perform dynamic observations or analyze NLR during
treatment, which may reflect the progress and therapeutic
response of AP [27]. Finally, due to the low prevalence of
POF, the number of patients with POF was only 89. There-
fore, to evaluate more accurate predictive values of NLR for
POF, a prospective multicenter trial study should also be
performed in addition. Despite these limitations, this study
also had strengths. This study was the largest study to date
evaluating the NLR as a predictor of POF in patients with
HTGP. Besides, all laboratory values were obtained within
one hour of initial presentation, minimizing changes in

components of the total white cell count caused by hydra-
tion and medication.

5. Conclusions

In conclusion, our analysis indicates that the NLR may be a
simple and easily accessible prognostic tool to predict POF
in patients with HTGP, but still requires prospective studies
to confirm in the future. NLR could be used in the future to
stratify the risk of HTGP patients to offer early aggressive
treatment or admission to a unit with close monitoring.
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