Annals of R.S.C.B., ISSN: 1583-6258, Vol. 26, Issue 1, 2022, Pages. 2695 -2703
Received 08 November 2021; Accepted 15 December 2021

Accuracy of Neutrophil to Lymphocyte Ratio (NLR) as a
Predictor of Severe Acute Pancreatitis Keeping Balthazar CT
Scan Severity Index Score as Gold Standard
Author 1
Dr Waqas Rind
Dow university of health sciences
Consultant General surgeon
Karachi
Author 2
Dr Sumayah Khan
Dr.Ruth K M Pfau Civil Hospital Karachi
Consultant General surgeon
Karachi
Author 3
Dr Syedah Sana Iqbal Ahmed
Sindh Governement Hospital New Karachi
Consultant General surgeon
Karachi
Author 4
Dr Kiran Naz
Dow university of health sciences
Consultant Liver Transplant and HPB surgeon
Karachi
Author 5
Dr Misbah Mahmood
Surgical Unit IV
Dr Ruth K M Pfau Civil Hospital Karcahi
Consultant General surgeon
Karachi
Author 6
Dr Subas ali
Dr Ruth K M Pfau Civil Hospital Karachi
Consultant General surgeon
Karachi

http://annalsofrscb.ro

2695

Annals of R.S.C.B., ISSN: 1583-6258, Vol. 26, Issue 1, 2022, Pages. 2695 -2703
Received 08 November 2021; Accepted 15 December 2021

ABSTRACT
Background: Acute pancreatitis (AP) is usually a self-limiting process. Scoring systems aim
to stratify the severity of the AP, and this in turn guides management with the aim of improving
outcomes. Several scoring systems are in use to predict the severity of pancreatitis but none is
fool proof. Some are very tedious to perform while others require ICU setting to be monitored.
Therefore this study is designed to assess whether a non-expensive and less time consuming
tool like NLR ratio can be used to predict severity in patients presenting with acute pancreatitis.
Objective: To determine the accuracy of neutrophil to lymphocyte ratio (NLR) ≥ 4.7 as a
predictor of acute severe pancreatitis keeping Balthazar CT severity index score (7-10) as gold
standard for acute severe pancreatitis.
Setting: Surgical Unit-5, Civil Hospital, Karachi.
Duration: Six months from 30 jan 2019 to 30 july 2019
Study Design: Cross sectional study
Subject and Methods: A total of 197 patients with acute pancreatitis with an elevated serum
amylase or lipase within 24-72 hours within 3 days of start of symptoms were selected in this
study. On admission CBC was advised and neutrophil to lymphocyte ratio was calculated.
Patients with NLR ratio greater than 4.7 were undergo CT scan abdomen with oral and IV
contrast after 1 week to calculate the CT severity index score to assess severity of AP as gold
standard. A proforma was used to record.
Results: - The average age was 37.96±10.98 years. Sensitivity, specificity, positive predictive
value, negative predictive value and accuracy of neutrophil to lymphocyte ratio (NLR) ≥ 4.7
in prediction of acute severe pancreatitis was 86.1%, 76.8%, 68.1%, 90.6% and 80.02%.
Conclusion: Neutrophil to lymphocyte ratio (NLR) can be used as a predictor of severity of
acute pancreatitis, right at the time of initial diagnosis.
Key words: Acute pancreatitis, Neutrophil, Lymphocyte, NRL ratio.
INTRODUCTION:
Acute pancreatitis (AP) is usually a self-limiting process; however, 25 % of patients present
with or subsequently develop a severe form of the disease that is associated with a mortality of
up to 50%.[1] Scoring systems aim to stratify the severity of the AP, and this in turn guides
management with the aim of improving outcomes. The scoring system currently regarded as
the gold standard for assessment of AP, namely the Acute Physiology and Chronic Health
Evaluation (APACHE II), is labor intensive and is not widely adopted for patients with acute
pancreatitis outside of the intensive care setting.[2,3] Other scoring systems such as the
Sequential Organ Failure Assessment (SOFA) [4,5] have been developed but are still suitable
only in the intensive care setting and not for routine use. As such, they are not suitable for
stratifying patients at the time of admission or shortly thereafter.[6] Simplified tests using
serum markers such as pro-calcitonin, interleukin-6, and interleukin-8 have been said to be able
to predict the severity of AP, but these are expensive, non-validated in the clinical arena, and
not readily available.[3,7-9] The white cell count (WCC) is a routine serum hematological test
that is already incorporated in many of the current AP scoring systems, and routinely performed
on all surgical emergency admissions. Components of the total WCC include neutrophils and
lymphocytes, both of which can be used individually as markers of inflammation.10 Poor
outcome in severe AP is said to be due to an uncontrolled systemic inflammatory response
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syndrome (SIRS), with progression to a multi-organ dysfunction syndrome (MODS).
Neutrophils propagate SIRS and the inflammatory cascade in AP whereas lymphocyte
depletion occurs in severe sepsis, leading to a severe form of AP and subsequent poor
outcome.[11-14] An increased neutrophil count with a concomitant decreased lymphocyte
count has also previously been associated with severe acute pancreatitis.[11,13] The
neutrophil–lymphocyte ratio (NLR) is a measure of the divergence of these two WCC
components, and may be more accurate than the total WCC or individual
neutrophil/lymphocyte counts in predicting severity and poor outcome in AP.[16-19] In one
study, NLR ≥4.7 predicted severity of acute pancreatitis in terms of ICU admission and LOS
>7 days with a sensitivity of 85.2 and 75.0%, specificity of 47.7 and 48.1%, positive predictive
value of 14.6 and 24.5%, and negative predictive value of 96.8 and 89.5%, respectively. [20]
Also, patients having NLR ≥7.6 had statistically significant longer average LOS (6.2 vs. 4.2
days, p<0.002) compared NLR <3.6. [20]
The rationale of the study is that as it is evident, acute pancreatitis is a multifactorial disease
with a varied outcome which might proceed to severe pancreatitis which has varying mortality
with morbidity. Lots of scoring systems are in use to predict whether a case will proceed to
being severe pancreatitis or not but none is fool proof. Some are very tedious to perform while
others require ICU setting to be monitored. Therefore this study is designed to assess whether
a non-expensive and less time consuming tool like NLR ratio can be used to predict severity in
patients presenting with acute pancreatitis.
MATERIAL & METHODS
Setting: Surgical Unit-5, Civil Hospital, Karachi.
Duration: Six months from 30th January 2019 to 30th July 2019
Sample size: The sample size is calculated using calculator for sensitivity and specificity,
university SainMalyasia using confidence interval of 95%, Sensitivity 85.2% [20], specificity
47.7% [20], desired precision 10% and prevalence of 25% [1]. The sample size was197
Sampling Technique: Non probability consecutive
Study Design: Cross sectional study
DATA COLLECTION PROCEDURE:
After taking approval from ERC & CPSP data was collected. First 197 patients with acute
pancreatitis meeting the inclusion criteria, who will present to ER of Dr Ruth K.M Pfau Civil
Hospital Karachi, was enrolled in the study. Informed consent was taken from the patients for
inclusion in the study after explaining the pros and cons. Patients were evaluated and admitted
under a general surgery unit. On admission CBC was advised and neutrophil to lymphocyte
ratio was calculated. Patients with NLR ratio greater than 4.7 were undergo CT scan abdomen
with oral and IV contrast after 1 week to calculate the CT severity index score to assess severity
of AP as gold standard. A proforma was used to record patients demographic data like age,
gender and hospital registration number. It included the type of acute pancreatitis i.e. gallstone
or non-stone, Balthazar CT scan severity score, duration of symptoms, values of NLR and
whether acute severe pancreatitis dignosed on NLR value (i.e. value of NLR above the
reference range of 4.7% was taken as positive while a value within the normal range was taken
as negative for acute severe pancreatitis) and acute severe or non-severe pancreatitis on CTSI
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score. All data was filled by an independent observer, who was ward’s computer operator, not
directly involved in the research process.
DATA ANALYSIS PROCEDURE:
Data was analyzed by using SPSS version 22 on computer. Mean and standard deviation was
computed for numerical variables like age, duration of symptoms in hours and NLR value
whereas Frequency and percentages was employed to assess the categorical variable like
gender, gallstone or non-gallstone pancreatitis, CTSI score (acute severe or non-severe
pancreatitis) and NLR value for acute severe pancreatitis (present or absent).2×2 table was used
to calculate sensitivity, specificity, positive and negative predictive values and diagnostic
accuracy taking CTSI score as gold standard. Stratification was done to control confounding
variables like age, gender, duration of symptoms, gallstone or non-gallstone pancreatitis and
post stratification. 2x2 table was constructed for computing sensitivity, specificity, positive and
negative predictive values and diagnostic accuracy was calculated for NLR using CTSI as gold
standard.
RESULTS
A total of 197 patients with acute pancreatitis with an elevated serum amylase or lipase within
24-72 hours within 3 days of start of symptoms were selected in this study. Most of the patients
were between 21 to 50 years of age. The average age was 37.96±10.98 years. There were
108(54.82%) male and 89(45.18%) female patients. Regarding type of pancreatitis, gallstone
was observed in 66.5%. Prevalence was acute severe pancreatitis was 36.5% (72/197)
confirmed by balthazar CT severity index score (7-10) which was taken as gold standard for
acute severe pancreatitis. Sensitivity, specificity, positive predictive value, negative predictive
value and accuracy of neutrophil to lymphocyte ratio (NLR) ≥ 4.7 in prediction of acute severe
pancreatitis was 86.1%, 76.8%, 68.1%, 90.6% and 80.02%. Stratification analysis was
performed and results revealed the accuracy of NRL≥4.7 in prediction of acute severe
pancreatitis to be 75% to 80% in all stratified confounding variables as age, gender, type of
pancreatitis and duration of symptoms.
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TABLE 2
DIAGNOSTIC ACCURACY OF NEUTROPHIL TO LYMPHOCYTE
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PANCREATITIS KEEPING BALTHAZAR CT SEVERITY INDEX
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DISCUSSION:
The burden of acute Pancreatitis (AP) is not lower and epidemiological studies observed its
incidence is around 5 – 80 per person per 100,000 in a population. The prevalence of AP is
quite variable throughout the world and even huge difference can be seen in different areas of
a given country. Acute pancreatitis is an acute inflammatory disorder of the pancreas that
involves the pancreas and peri-pancreatic tissues but can sometimes affect other organ system
too. The rate of complication among these patients varies between 10% and 20% and if not
treated immediately the mortality can rise up to 25% but most of the patients resolved
spontaneously. [15] Due to varied presentations of acute pancreatitis, multiple severity scoring
systems have been designed, to help clinicians in triaging acute pancreatitis patients and
predicting their prognosis. Neutrophils, lymphocytes, endothelial cells and macrophages in the
pancreatic acini are the main effector cells of AP1 . Simple tests using serum markers, such as
white cell count (WCC), hematocrit (HCT), red cell distribution width, high sensitivity Creactive protein, procalcitonin, interleukin-6 and interleukin-8, have been shown to predict the
severity of AP. In the past, only 19% of patients with AP were accurately graded, and only
67% of patients diagnosed with SAP received timely treatment in the ICU. With the
development of modern diagnostic technology, and particularly with improvements in scoring
systems, such as BISAP, Balthazar CT, Ranson, and APACHE II, the accurate grading rate has
increased to 80%. As severity of acute pancreatitis, at the initial stage of manifestation is critical
to improve the patient’s prognosis. Therefore, there is a need for a simple indicator that can
easily predict the patient’s prognosis within 24 hours of the manifestation of the disease.[16]
The NLR was computed by calculating the ratio of the absolute neutrophil and lymphocyte
counts, and the analysis was conducted using the NLR values on the day of hospitalization. In
this study to determine the accuracy of neutrophil to lymphocyte ratio (NLR) ≥ 4.7 as a
predictor of acute severe pancreatitis keeping Balthazar CT severity index score (7-10) as gold
standard for acute severe pancreatitis, A total of 197 patients with acute pancreatitis with an
elevated serum amylase or lipase within 24-72 hours within 3 days of start of symptoms were
selected. Worldwide, the incidence of acute pancreatitis ranges between 5 and 80 per 100,000
population, with the highest incidence recorded in the United States and Finland. When it does
cause acute pancreatitis, it is usually in young people (approximately age 40 years) who also
suffer from inflammatory bowel disease. The median age at onset depends on the etiology. In
our study, most of the patients were between 21 to 50 years of age patients and the average age
was 37.96±10.98 years. [17]Generally, acute pancreatitis affects males more often than
females. In males, the etiology is more often related to alcohol; in females, it is more often
related to biliary tract disease. Idiopathic pancreatitis has no clear predilection for either sex.
There were 108(54.82%) male and 89(45.18%) females in our study. Determination of
underlying etiologies which causes the development of acute pancreatitis is crucial and has a
great importance on assessing the prognosis at the time of presentation and during
hospitalization. Different studies have documented the prognosis of acute pancreatitis patients
in relation to underlying etiological factors; every study has shown different statistics in their
region. Developed countries like USA, UK, Japan, and china where alcohol consumption is
higher than the developing countries are also linked to higher mortality rates in alcohol
associated pancreatitis because chronic consumption of alcohol predispose the patients with
liver cirrhosis and pancreatitis which affects the outcome in these patients and leads to poor
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prognosis. On the other hand, some of the studies also observed that pancreatitis caused by
gallstones has more severe and insidious onset and is associated with higher mortality than
alcohol induced AP. While, there are studies which has shown no difference among these two
etiologies.[18] In the Pakistan, the most common etiology of acute pancreatitis is gallstones
and to some extent less common is excessive alcohol consumption while drug induced AP is
rarely observed in daily routine practice. This is in accordance to our observation. In our study
regarding type of pancreatitis, gallstone was observed in 66.5% cases. Among the available
scoring systems currently used, Balthazar and the early warning score (EWS) use CT and
physical exam findings, respectively. Although the Balthazar score is superior to other scoring
systems in the prediction of the extent of pancreatic necrosis, it was found inferior to the
Ranson and APACHE systems in the prediction of organ failure and other adverse outcomes
during hospitalization [19]. In our study the prevalence of acute severe pancreatitis was 36.5%
(72/197) confirmed by balthazar CT severity index score (7-10) which was gold standard for
acute severe pancreatitis. Studies have confirmed that the NLR, which was determined by
calculating the ratio of the absolute neutrophil and lymphocyte counts, could be an independent
prognostic factor for AP using a cut-off value of ≥10.6. In our study the tool to diagnose acute
severe pancreatitis was NLR value (i.e. value of NLR to diagnose acute severe pancreatitis was
the reference range of 4.7% taken as positive while a value within the normal range was taken
as negative for acute severe pancreatitis) and acute severe or non-severe pancreatitis on CTSI
score. Although the NLR can predict the prognosis of AP more accurately compared with other
markers [20], it was also turned out with controversial results . Our study verified the validity
of the NLR using the above recommended cut-off value, and obtained a sensitivity of 86.1%,
specificity of 76.8%, positive predictive value68.1%, negative predictive value90.6% and
accuracy80.02%. Our results are in accordance with the study done by Xiuzhong Qi, who in
their retrospective study verified the validity of the NLR using the cut-off value of ≥10.6, and
obtained a sensitivity of 80.4%, specificity of 51.1%, +LR of 1.644, and −LR of 0.384. The
results also showed that the lymphocyte maybe the main effector cell of the inflammatory
response in AP compared with the neutrophil. Other studies have also shown an association
between lower peripheral lymphocyte counts and the severity of cases of acute pancreatitis
[21]. Such decline in lymphocyte count in acute pancreatitis was attributed to apoptosis and
was also associated with lymphocyte dysfunction . Additionally, prior studies have shown that
a low lymphocyte count, together with a high neutrophil count, is associated with adverse outcomes in various other medical and surgical conditions [22] . Researchers worldwide have
suggested that we should focus on the ratios of components in the WCC, including neutrophils
and ymphocytes, rather than the absolute values of white blood cells (WBCs) and their
components. The absolute lymphocyte count has been assessed as an important part of the
immune system and showed good prognostic value. Azab has reported that the neutrophillymphocyte ratio (NLR) is also clearly related to a patient’s condition [23], but turned out with
controversial results. Neutrophil is also an important component of WBCs. It propagates
inflammation and tissue destruction in AP by activating a cascade of inflammatory cytokines
(including IL-6, IL-8 and TNF-α); proteolytic enzymes (including myeloperoxidase, elastase,
collagenase and βglucoronidase); and oxygen free radicals [24] . Our study demonstrated that
the NLR was elevated in patients presenting with acute pancreatitis and that NLR can be used
to classify patients according to disease severity and the presence of organ failure. NLR is
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predictive and can be assessed at the early stages which is repeatable, easily accessible and
inexpensive. [25]
CONCLUSION:
To conclude Neutrophil to Lymphocyte ratio (NLR) can be used as a predictor of severity of
acute pancreatitis, right at the time of initial diagnosis. Further it may be predictive of risk of
adverse outcomes, need for ICU care as well as length of hospital stay. NLR can be used as a
tool to refer at risk patients to tertiary center needing ICU admission.
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