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Abstract

Background and Objectives: To prevent the complications in pancreatitis, identification of the
biomarker at an early stage for screening and prognosis is the need of time. CRP is an easily
detectable positive acute-phase protein. A negative acute-phase protein albumin is an indicator of
nutritional status. Both independently can be used as prognostic markers. Based on these,
combining inflammation and nutritional status, the novel inflammatory prognostic score CAR
(CRP/albumin ratio), can be studied in the pancreatitis patients. We planned this study to evaluate
the relationship between CAR, amylase, lipase and severity of pancreatitis.

Objectives:

1. To associate CAR score and enzymatic biomarkers.

2. To classify pancreatitis based on pain in abdomen and its association with CAR.

Observation and Results: The result of biochemical parameters like albumin, CRP, amylase,
lipase was obtained after processing samples on autoanalyzer in 75 clinically diagnosed cases of
pancreatitis. The correlation between the calculated ratio, CAR with biochemical parameters was
done along with universal pain symptom severity score. The mean value of CAR was found as
2.204 mg/g. The mean age in yrs was 43.42 yrs, Pain score 0.96, CRP 64.55 mg/L, albumin 3.54
g/dl, amylase 292.468 U/L, lipase 512.36 U/L.CAR was positively correlated with age in yrs, CRP
negatively correlated with albumin, amylase, lipase. CAR was found to be highly statistically
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significant with CRP and albumin with p value < 0.001. No statistically significant correlation
between the universal pain score and CAR, serum albumin, serum amylase and serum lipase was
found.

Interpretation and Conclusion: CAR (CRP/albumin ratio) can be used as a novel, promising,
easy, repeatable, cost effective, mathematical, inflammatory and comprehensive score as a
predictive marker of pancreatitis severity before going for invasive and costly radiological
investigations as it is derived from routinely done laboratory parameters.

Keywords: CRP/Albumin ratio, Pancreatitis, Amylase, Lipase, Pain score.
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Introduction

The pancreas is an intraabdominal organ
secreting several digestive enzymes into the
pancreatic ductal system which ultimately
empties it into the small bowel. [1]
Pancreatitis is the clinical condition
characterized by inflammation of pancreatic
parenchyma. There are two types: Acute and
chronic pancreatitis. Pancreatitis is a disease
with high morbidity which affects nearly
0.15% of the world population. Global
Burden of Disease study (2015) has reported
that there are about 8.9 million cases of
Pancreatitis with132,700 deaths worldwide.
[2] A South India based tertiary care centre
had reported 13.3% rise from 2000-06 to
2007-13. [3]

Acute pancreatitis is sudden inflammation of
the pancreas usually manifesting as an upper
abdominal pain radiating to the back [1] and
of highly variable severity, ranging from mild
cases with low mortality to severe cases with
high mortality, sometimes life threatening
also. [4] Based on the revised Atlanta
classification, acute pancreatitis is diagnosed
by two of the three criteria: typical belt-like
abdominal pain, elevated serum lipase,
amylase levels or radiological imaging signs
of pancreatitis. [5] The severity can be given
as mild when there are no local
complications, systemic complications, or
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organ failure. In moderately severe cases,
local or systemic complications or transient
organ failure is found. Persistent organ
failure is found in severe acute pancreatitis.
[1] Mortality ranges from 3 to 17 percent in
patients who develop pancreatic necrosis [6].

Chronic pancreatitis is considered as the
disease continuum where permanent damage
to the pancreas can occur with repeated
attacks of acute pancreatitis. Alcohol abuse,
smoking, gallstones, hypertriglyceridemia,
endoscopic procedures (ERCP) induced cell
injury, abdominal trauma, drugs,
autoimmune diseases, predisposing genetic
mutations, infections, etc. are etiological
factors responsible for acute and chronic
pancreatitis. [7] Thus it is very important to
identify the acute or chronic pancreatitis in an
early stage to prevent the complications like
pancreatic necrosis, pseudocyst of pancreas,
pancreatic cancer, etc.

As pancreatitis is inflammatory in nature,
various inflammatory markers like CRP (C-
reactive protein), procalcitonin, Tumour
necrosis factor, albumin, etc. have been
studied with respect to their utility in
diagnosis, prognosis and predicting the
severity so that the respective preventive,
therapeutic roles, and treatment
modifications can be studied in these
patients. CRP is an easily detectable acute-
phase protein synthesized by the liver in
response to infection, trauma, etc.so it is
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considered as a marker. [8-10] CRP is
considered as the gold standard with a cut-off
value of 150 mg/ml 48 h after the disease
onset to evaluate disease severity and
treatment effectiveness. [4]

The most abundant plasma protein, Albumin
(ALB), synthesized by the liver, an indicator
of human nutritional status, [11] is a negative
acute-phase protein showing decreased levels
in acute inflammation. It can be used as a
prognostic marker in patients with
inflammation and infection. [12]

With inflammation and infection, serum CRP
increases and albumin decreases. The
combination of inflammation and nutritional
status can be studied by the novel
inflammatory  prognostic  score, CAR
(CRP/albumin ratio) in pancreatitis patients.
Mustafa Kaplan (2017) [30] et al. studied that
the CAR is a novel, promising, easy-to-
measure, repeatable and non-invasive
inflammation-based prognostic score in acute
pancreatitis.

There are very few studies which have
studied the relationship between CAR and
amylase, lipase levels and the severity of
pancreatitis. Thus, to address this need we
thought of planning this prospective study.

Aim and Objectives: To evaluate the
relationship between CAR (CRP/albumin
ratio) and enzymatic biomarkers (amylase,
lipase) in adults diagnosed with pancreatitis
by revised Atlanta guidelines in a tertiary
care Hospital.

Objectives

1. To measure the enzymatic biomarkers
(amylase and lipase) in adults diagnosed
with pancreatitis.

2. To estimate and calculate CAR
(CRP/albumin ratio) in adults diagnosed
with pancreatitis.
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3. To study the association between the
CAR (CRP/albumin ratio) and enzymatic
biomarkers (amylase and lipase)

4. To classify diagnosed pancreatitis cases
as mild, moderate, and severe based on
pain in abdomen

5. To study the association between the
CAR (CRP/albumin ratio) and with
symptom severity.

Material and Methods
Study Design:

The study was conducted in the department
of Biochemistry, Medicine, Surgery and
Gastroenterology, tertiary care Hospital.
Study type was prospective, cross sectional,
observational, hospital based, single centre
study. The study duration was of 5 months
from May 2022 to September 2022.Study
Population included the participants visiting
the OPD and IPD sections of the Department
of Medicine, Surgery and Gastroenterology,
tertiary care centre.

Study Methodology

The written informed consent was taken. The
inclusion and exclusion criteria were
adhered. The participants had undergone the
detailed history taking and the physical
examination.

The approval was taken from the institutional
ethics committee before starting the actual
research work. (with a reference letter no.
BVDTUMC/IEC/27, dated 25.4.2022)

Diagnosed cases of pancreatitis with (age
>18 years) of either gender by revised Atlanta
guidelines ® following below mentioned two
out of three criteria, were included the study.

1. Typical belt-like abdominal pain,
2. Elevated serum lipase, amylase levels
3. Radiological imaging signs of pancreatitis

Participants were classified based on
symptom severity i.e. pain in abdomen into
mild, moderate and severe.
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Inclusion Criteria: Clinically diagnosed
cases of pancreatitis of both genders with age
more than 18 years were included in the
study.

Exclusion Criteria: Known cases of
Malignancy, severe systemic disorders
(cardiac, hepatic, gastrointestinal,
neurological, or renal), autoimmune
disorders, endocrine disorders, women with
pregnancy were excluded from the study.

Sample Size:

SD was estimated using the range of
CRP/ALB ratio [34] which is 0.8825 using
the formula

SD=Range /4

Absolute Difference =0.2, Confidence
Interval=95%, SD=0.8825

e-ISSN: 0975-1556, p-ISSN: 2820-2643

Using 95% of confidence interval, minimum
sample size was obtained as Sample
Size=75

Clinical Examination: All the participants
had undergone the detailed clinical
examination. Blood sample was collected for
biochemical investigations.  All  the
biochemical investigations were performed
after quality control run for the parameters
under study as per routine QC schedules of
the laboratory.

Sample Collection

Under all aseptic precautions,2 ml of the
blood sample was collected from the
antecubital vein without occlusion in plain
vacutainers and was used for the following
biochemical investigations.

Table 1
Sr No | Parameter Method/Technique Instrument Name
1 Serum Amylase total | Enzymatic Abbott  Alinity  ci

(CNPG3 Substrate)

Integrated Platform

Biochemistry Analyser)

2 Serum Lipase Enzymatic Kinetic Colorimetric | (Automated
3 Serum CRP Immunoturbidimetry
4 Serum Albumin Bromocresol Green (BCG)

Amylase: The Principle of the procedure: a-
Amylase  hydrolyzes the 2-chloro-4-
nitrophenyl-a-D-maltotrioside (CNPG3) to
release 2- chloro-4-nitrophenol (CPNP) and
form 2-chloro-4-nitrophenyl-a-D-maltoside
(CNPG2), maltotriose, and glucose. The rate
of formation of the 2-chloro-4-nitrophenol
can be detected spectrophotometrically at
404 nm wavelength to give a direct
measurement of a-amylase activity in the
sample.

Methodology:
Substrate) [35]

Lipase: The Principle of the procedure: The
method for the determination of lipase is
based on the cleavage of specific

Enzymatic (CNPG3

Shreya et al.

chromogenic lipase substrate 1,2-O-dilauryl-
rac-glycero-3-glutaric acid-(6’-
methylresorufin)-ester emulsified in
stabilized microparticles. In the presence of
specific activators of pancreatic lipase as
colipase, calcium ions and bile acids, the
substrate is converted in 1,2-O-dilauryl-rac-
glycerol and glutaric acid-6’-
methylresorufin-ester which decomposes
spontaneously in  glutaric acid and
methylresorufin. The increase of absorbance,
due to methylresorufin formation, is
proportional to the activity of lipase in the
sample.

Methodology: Kinetic colorimetric [35]
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C-Reactive Protein (CRP): The Principle of
the procedure: An antigen-antibody reaction
occurs between CRP in the sample and anti
CRP antibody which has been adsorbed to
latex particles, agglutination results. This
agglutination is detected as an absorbance
(572 nm wavelength), with the rate of change
being proportional to the quantity of CRP in
the sample.

Methodology:
Turbidimetric/Immunoturbidimetric [36]

Albumin: The Principle of the procedure:
The Albumin BCG procedure is based on the
binding of bromocresol green specifically
with albumin to produce a coloured complex.
The absorbance of the complex at 628 nm
wavelength is directly proportional to the
albumin concentration in the sample.
Methodology: Bromocresol Green (BCG)
[35] We calculated the CRP/ALB ratio
(CAR) as dividing the CRP level (mg/L) by
the serum albumin level (g/dl). [37]

The Statistical Analysis

All the statistical analysis was done using
SPSS (Statistical Package for social sciences)
software version 28.0 (IBM, Armonk, NY,
The USA). Frequency and percentages were
shown by categorical variable results.
Descriptive  statistics were shown by
continuous  variable results.  Pearson
Correlation Coefficient /Spearman
correlation was used to test correlation
between different continuous variables. 5%
level of significance was used. All results
were shown with 95% of confidence.
ANOVA test was used to study the
association amongst groups. P <0.05 was
considered as statistically significant.

Observations and Results

In our study, we collected data for 75
clinically diagnosed cases of pancreatitis
patients of both genders with age more than
18 years which included 29 females (38.7 %)
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and 46 males (61.3 %). The mean age of the
patients was 43.42 £16.15 years. A percent of
males was found to be affected more (61.3%)
as compared to females.

We found the mean value of CAR as 2.204
mg/g (0.22-171.31). The mean value of age
in yrs was 43.42 yrs. Pain score was 0.96.
Serum CRP was 64.55 mg/L. Serum albumin
was 3.54 g/dl. Serum amylase was 292.468
U/L and serum lipase as 512.36 U/L.

We found that there was a negative
correlation of serum albumin, serum amylase
and serum lipase and a positive correlation
with CRP(r=0.178) and CAR(r=0.182) with
age in yrs. The p value of age in years was
statistically significant for serum albumin
with Pearson correlation
coefficient(r=0.246).

Serum CRP was positively correlated with
age in yrs and CAR while negatively
correlated with serum lipase, serum amylase
and serum albumin. Serum CRP was highly
statistically significant with the p value
<0.001 with CAR and significant with serum
albumin with p value 0.012.

Serum albumin was positively correlated
with serum amylase and serum lipase levels
while negatively correlated with age, CAR,
and serum CRP. Serum albumin was highly
statistically significant with CAR with P
value <0.001 and statistically significant with
serum CRP. Serum albumin was found to be
statistically significant with the p value of
0.035 with age in yrs.

As shown in Table no.2, CAR was found to
be positively correlated with age in yrs,
serum CRP and negatively correlated with
serum albumin, serum amylase, serum lipase
levels. The CAR was found to be highly
statistically significant with serum CRP
(r=0.938) and serum albumin (r=0.393) with
the p value of <0.001.
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Table 1: Correlation between various Parameters

Sr Serum Serum CAR Serum Serum
No N=75 | CRPmg/L | Albumin Amylase Lipase
g/dl U/L U/L
Agein | Pearson 0.178 -.246" 0.182 -0.078 -0.055
yrs Correlat
1 ion
p-value 0.128 0.035 0.12 0.509 0.640
Serum Age in yrs Serum CAR Serum Serum
CRP Albumin Amylase Lipase
mg/L g/dl U/L U/L
2 Pearson 0.178 -.289" 0.938"™ -0.114 -0.094
Correlat
ion
p-value 0.128 0.012 <0.001 0.329 0.422
Serum Age in yrs Serum CAR Serum Serum
Albumin CRP mg/L Amylase Lipase
g/dl U/L U/L
3 Pearson -0.246" -0.289" -0.393" 0.089 0.06
Correlat
ion
p-value 0.035 0.012 <0.001 0.447 0.609
CAR Age in yrs Serum Serum Serum Serum
CRP mg/L | Albumin Amylase Lipase
g/dl U/L U/L
4 Pearson 0.182 0.938" -0.393" -0.108 -0.085
Correlat
ion
p-value 0.120 <0.001 <0.001 0.357 0.466
Serum Age in yrs Serum Serum CAR Serum
Amylase CRP mg/L | Albumin Lipase
U/L g/dl U/L
S Pearson -0.078 -0.114 0.089 -0.108 0.961"
Correlat
ion
p-value 0.509 0.329 0.447 0.357 <0.001
Serum Age in yrs Serum Serum CAR Serum
Lipase CRP mg/L | Albumin Amylase
U/L g/dl U/L
6 Pearson -0.055 -0.094 0.06 -0.085 0.961"
Correlat
ion
p-value 0.64 0.422 0.609 0.466 <0.001
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Genderwise Distribution

61.3 %

Males

\.”

Figure 1: Gender-wise Distribution

S.N. CRP/Albumin Ratio
r P value
1 Age in yrs 0.182 0.120
2 Serum CRP mg/L 0.938 <0.001
3 Serum Albumin g/dl -0.393" | <0.001
4 Serum Amylase U/L -0.108 0.357
5 Serum Lipase U/L -0.085 0.466

Universal Pain Severity

85.3

9.3

Mild

Moderate

5.3

Severe

Figure 2:Universal Pain Severity

Serum amylase was found to be negatively
correlated with age in yrs, serum CRP, CAR
and positively with serum albumin, serum
lipase. Serum amylase was highly
statistically significant with p value<0.001
with serum lipase.

Serum lipase was positively correlated with
serum albumin, serum amylase levels and
negatively correlated with age in yrs, serum
CRP and CAR. We found the highly
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statistical significance of serum lipase with
amylase with p value <0.001.

The universal pain score was found to be
negatively correlated with age is yrs, serum
CRP, serum albumin, CAR and positively
correlated with serum lipase and serum
amylase with statistical significance. As
shown in graph no II., mild pain severity was
found to be highest (85.3 %) in patients with
pancreatitis. The pain score was not
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statistically significant with the other study
parameters.

Discussion

We collected the data for 75 clinically
diagnosed patients of pancreatitis. In our
study, we found that the mean value of CAR
as 2.204 mg/g (0.22-171.31). The mean age
in yrs was 43.42, pain score 0.96, CRP 64.55
mg/L, albumin 3.54 g/dl, serum amylase
292.468 U/L, serum lipase 512.36 U/L. The
CAR was positively correlated with age in
yrs, CRP and negatively correlated with
serum albumin, serum amylase, serum lipase
levels. The CAR was found to be highly
statistically significant with CRP (r=0.938)
and albumin (r=0.393) with the p value less
than 0.001.CRP was significantly negatively
correlated with albumin. The median value of
the CAR was 1.64 and the cut off was found
to be 1.89 in Uhl ez al.[*¥ study and authors
suggested that based on the CAR and
Glasgow Prognostic Score, other prognostic
scores can be explored.

CRP is the widely utilized biomarker in
clinical practice for acute pancreatitis. CRP
rises steadily with severity. It is commonly
used because it is inexpensive and readily
available [39-41] CRP is an acute-phase
protein produced by hepatocytes. It is
recognized as a prognostic factor for
malignancy [42]. The first study on the role
of CRP in prediction of the outcome of acute
pancreatitis was conducted by Mayer et al.
[43] with conclusion that the increased levels
of CRP may predict the severity of acute
pancreatitis. Yu et al., retrospectively studied
159 hypertriglyceridemia induced
pancreatitis Chinese patients and found that
CRP has a predictive value and high CRP and
BMI are risk factors for severe
hypertriglyceridemia induced pancreatitis
[44]. CRP levels of > 150 mg/L 48 h after the
onset of symptoms have a high sensitivity for
predicting the severity of acute pancreatitis.
A rise of > 90 mg/dl from admission or an
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absolute value of > 190 mg/dl at 48 h
predicted severe disease [45].

Vasudevan et al. [46] evaluated the early risk
assessment of acute pancreatitis and Miko et
al. [47] evaluated the severity and mortality
related with the acute pancreatitis by
comparing various scores and biochemical
markers. They verified that CRP presented an
AUC of 0.73, with a sensitivity and
specificity of 71% and 87%, respectively.
Farkas et al.[48] developed a multicenter
study to assess the role of CRP as a tool to
include patients in clinical trials. CRP is the
most promising biochemical marker, with
many studies showing a correlation of higher
levels with pancreatic necrosis development
and a severe acute pancreatitis course [41]. In
obesity and/or alcoholism induced liver
disease CRP levels are influenced [49].
Though non-specificity, late peak (48 to 72
h), not associated with the infection [50] are
the major disadvantages of CRP, it is widely
used in clinical practice.

Cardoso et al. [51] study concluded that
within 48 h of admission, the combined
detection of CRP and procalcitonin can be
more valuable for predicting moderate and
severe acute pancreatitis.

Increased CRP levels was associated with
decreased survival but the survival was
always lower in the context of lower albumin
levels. The combination of CRP with
albumin, as in the Glasgow Prognostic Index
was found to be significantly associated with
survival. [52] According to Banks et al. [53]
during the early phase of acute pancreatitis,
systemic disturbances are provoked by local
pancreatic injury. In this phase, SIRS is the
clinically manifestation by local
inflammation induced cytokine cascade
activation. There is an increased risk of
developing multiorgan dysfunction, if SIRS
(_>2) persists for more than 48 hr after
admission.
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Albumin is a stable and very flexible heart-
shape-molecule with 585 residues and three
domains of similar size, each one containing
two sub-domains [54]. It has a median half-
life around 18 to 19 days and synthesized
only by liver at a rate of 9 to 14 g per day in
healthy individuals [55]. Albumin is
catabolized in most organs of the body at a
similar rate by endocytic vesicles uptake on
the endothelial surface and finally turn into
amino acids as breakdown products [56-58].

Albumin levels in the blood decreases during
inflammation. Due to its relationship
between inflammation and malnutrition,
albumin is associated with inflammation
severity, the disease prognosis and mortality
[59]. Hypoalbuminemia due to capillary leak
resulting from inflammatory processes is
very common in acute pancreatitis and
represents as an independent risk factor for
severity and mortality. Hypoalbuminemia
signals clinical worsening and guide in
identifying high-risk acute pancreatitis
patients. The missed opportunity to
frequently measure serum albumin delays
timely intervention. Thus, it is recommended
that routine monitoring of serum albumin
should be done as hypoalbuminemia during
hospitalization is associated with severity and
mortality. This suggests that there is need for
albumin administration as a therapeutic
intervention in acute pancreatitis. Based on
these, suggestions given are (1) Albumin
levels should be measured for all acute
pancreatitis patients, (2) albumin levels
should be controlled at least in those patients
whose condition is worsening and (3)
albumin administration should at least be
considered in patients with severe
hypoalbuminemia (< 25 g/L). A few studies
have evaluated hypoalbuminemia as a
predictor of severe acute pancreatitis [60].
Hong et al. [61] concluded that
hypoalbuminemia within 24 hr of hospital
admission is independently associated with
increased risk of the development of
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persistent organ failure and death in acute
pancreatitis. Shoukang Li et al. (2017) [62]
studied that albumin is a valuable tool for a
rapid assessment of persistent organ failure in
patients with acute pancreatitis.

Albumin has been suggested as a predictive
factor for the severity of acute pancreatitis
[59]. Hypoalbuminemia predominantly
reflects malnutrition as well as inflammatory
condition and was found to be associated
with the impaired survival outcome of cancer
patients [63]. Albumin was found as an
independent predictor of severe acute
pancreatitis and in-hospital mortality in acute
pancreatitis patients. [64]

As an acute phase reaction due to the
inflammatory response of
hypertriglyceridemia, a decrease of albumin
due to increased vasopermeability allowing
more albumin to permeate into the
extravascular tissue space may result in
accumulation of free fatty acids contributing
to the inflammatory progression [65].

A novel combination model based on
inflammation and nutrition, CRP and
albumin—CRP/Alb  ratio (CAR) s
considered as a predictor of a clinical
outcome in patients with serious infectious
diseases, cancers, [66,67] and sepsis [68].
The CAR indicates dynamic changes of
systemic inflammation. [41]

He et al. [69] investigated the role of CAR in
nonmetastatic NPC and found that CAR has
a prognostic value in nonmetastatic NPC.

Wang et al [70] showed that low albumin and
high CRP were markers of the poor outcome
and this supported the idea that CRP and
albumin could be used for predicting the
mortality risk in acute pancreatitis patients.

Fairclough et al. [71] proposed the concept of
use of CAR for acute medical admissions.
Kim et al [65] showed that the CRP/albumin
ratio was superior to the CRP level in
predicting mortality in patients with septic
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shock and asserted that a CAR > 5.09 yielded
the highest sensitivity and specificity in
predicting the 180-day mortality of patients
with sepsis. Ranzani et al. [72] observed

lower survival in septic patients with a CAR
>2.

Consistent with Ferreira’s study, CAR,
Atlanta and Ranson scores, presence of
necrosis was found to be an independent risk
factors of mortality. [73] Atlanta
classification, another global standard tool
for assessment of acute pancreatitis severity
were found to be complex for interpretation
due to confusing terms related to disease
severity. The Ranson score has been used in
the acute pancreatitis prognosis for more than
three decades with its biggest disadvantage
that it requires 48 hours for assessment. So
based on study data, authors found that the
CAR was directly related and may be useful
for  prognostic  purposes in  acute
pancreatitis.[74] Disadvantages of the time-
tested scores such as Ranson score, Atlanta
classification guidelines which are used in
pancreatitis are :1. These need at least 48 hrs
for interpretation, 2. Need to get the data like
which is not routinely done.3. Many
parameters are included like glucose, platelet
count, etc.

CAR ratio usage would offer a variable
capable of combining the information of
inflammation and nutrition provided by CRP
and albumin, i.e., a higher ratio indicates a
higher inflammation status. [75]

The universal pain score was found to be
negatively correlated with age is yrs, serum
CRP, serum albumin, CAR and positively
correlated with serum lipase and serum
amylase with statistical significance. The
mild pain severity was found to be highest
(85.3 %) in patients with pancreatitis. The
pain score was not statistically significant
with the other study parameters.

We did not find any study with respect to
study the correlation between CAR and
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enzymatic markers i.e. Serum amylase and
serum lipase. In our study, we found that
there is a negative correlation of CAR with
the enzymatic markers i.e. Serum amylase
and serum lipase. This correlation needs to be
explored further with larger sample size.

Limitations: Study duration was less so we
could not explore the CAR association with
pancreatitis outcome, other etiological
factors, other routinely used scores like
Ranson score etc. and could not calculate the
cut off value, sensitivity, specificities, etc.

In conclusion, 1. The CAR can be used as the
good prognostic marker of severity of
pancreatitis.2. CAR is an easy, repeatable,
cost effective mathematical inflammatory
ratio which can be used along with other
scores as a predictive marker of pancreatitis
severity and outcome.3.It can be considered
as a candidate biomarker for screening the
worst pancreatitis cases before going for
invasive and costly radiological
investigations for predicting the prognosis as
it is derived from routinely done laboratory
parameters.4.CAR can be used along with
time tested scores like Ranson score, Atlanta
score over their disadvantages as a screening
tool or for predicting the pancreatitis
symptom severity due to its advantages of
being calculated from routinely done
parameters, easy and cost effective and can
be considered as candidate biomarker.

Acknowledgement: The report is sent under
ICMR —STS 2022 programme. We would
like to acknowledge ICMR for the same. We
would like to acknowledge the non-teaching
and teaching staff of the Department of
Biochemistry, Gastroenterology, Medicine,
Surgery of BVDTUMC, Pune.

References

1. Rompianesi G, Hann A, Komolafe O,
Pereira SP, Davidson BR, Gurusamy KS,
et al. Serum amylase and lipase and
urinary trypsinogen and amylase for

International Journal of Pharmaceutical and Clinical Research

431



Shreya et al.

International Journal of Pharmaceutical and Clinical Research

diagnosis of acute pancreatitis. Cochrane
Database of Systematic Reviews.
2017(4).

GBD 2015 Chronic Respiratory Disease
Collaborators. Global, regional, and
national deaths, prevalence, disability-
adjusted life years, and years lived with
disability for  chronic  obstructive
pulmonary disease and asthma, 1990-
2015: a systematic analysis for the Global
Burden of Disease Study 2015. The
Lancet. Respiratory Medicine. 2017
Sep;5(9):691.

. Rajesh G, Girish BN, Panicker S,
Balakrishnan V, ef al. Time trends in the
etiology of chronic pancreatitis in South
India. Trop Gastroenterol. 2014 Jul
1;35(3):164-7.

Staubli SM, Oecrtli D, Nebiker CA.
Laboratory markers predicting severity of
acute pancreatitis. Critical Reviews in
Clinical Laboratory Sciences. 2015 Nov
2;52(6):273-83.

. Weiss FU, Laemmerhirt F, Lerch MM, et

al. Acute pancreatitis: Genetic risk and
clinical implications. Journal of Clinical
Medicine. 2021 Jan 7;10(2):190.
. Singh VK, Bollen TL, Wu BU, Repas K,
Maurer R, Yu S, Mortele KJ, Conwell
DL, Banks PA, ef al. An assessment of
the severity of interstitial pancreatitis.
Clinical Gastroenterology and
Hepatology. 2011 Dec 1;9(12):1098-103.

. Weiss FU, Laemmerhirt F, Lerch MM, et

al. Etiology and risk factors of acute and
chronic pancreatitis. Visceral medicine.
2019;35(2):73-81.

. Kinoshita A, Onoda H, Imai N, Nishino

H, Tajiri H, et al. C-Reactive Protein as a
Prognostic Marker in Patients with
Hepatocellular ~ Carcinoma.  Hepato-
gastroenterology. 2015 Jun
1;62(140):966-70.

. Pévoa P, Coelho L, Almeida E,

Fernandes A, Mealha R, Moreira P,
Sabino H, et al. Early identification of

10.

11.

12.

13.

14.

15.

e-ISSN: 0975-1556, p-ISSN: 2820-2643

intensive care unit-acquired infections
with daily monitoring of C-reactive
protein: a prospective observational
study. Critical Care. 2006 Apr;10(2):1-8.
Gerkowicz A, Pietrzak A, Szepietowski
JC, Radej S, Chodorowska G, et al
Biochemical markers of psoriasis as a
metabolic disease. Folia Histochemica et
Cytobiologica. 2012;50(2):155-70.

Coimbra S, Oliveira H, Reis F, Belo L,
Rocha S, Quintanilha A, Figueiredo A,
Teixeira F, Castro E, Rocha-Pereira P,
Santos-Silva A, et al. C-reactive protein
and leucocyte activation in psoriasis

vulgaris according to severity and
therapy. Journal of the European
Academy  of  Dermatology  and

Venereology. 2010 Jul;24(7):789-96.
Wang J, Zhao K, Mao X, Zhang Y, Shao
J, Fan W, Wang Y, et al. Relationship
between CRP Albumin Ratio and the
Mortality in Critically Ill Patients with
AKI: A Retrospective Observational
Study. BioMed Research International.
2021 Sep 30;2021.

Demir E, Giden R, Giden Zd, ef al. The
relationship between C-reactive
protein/albumin ratio and radiological
findings in patients with COVID-19.
Journal of Contemporary
Medicine.;11(5):627-30.

Ahmad R, Bhatti KM, Ahmed M, Malik
KA, Rehman S, Abdulgader A, Kausar A,
Canelo R, et al. C-Reactive Protein as a
Predictor of Complicated Acute
Pancreatitis: Reality or a Myth? Cureus.
2021 Nov 4;13(11).

Serafini S, Friziero A, Sperti C, Vallese
L, Grego A, Piangerelli A, Belluzzi A,
Moletta L, et al. The ratio of C-reactive
protein to albumin is an independent
predictor of malignant intraductal
papillary mucinous neoplasms of the
pancreas. Journal of Clinical Medicine.
2021 May 11;10(10):2058.

International Journal of Pharmaceutical and Clinical Research

432



International Journal of Pharmaceutical and Clinical Research

16.

17.

18.

19.

20.

21.

22.

Shreya et al.

Kemeriz F, Tugrul B, Tuncer SC, et al. C-
reactive protein to albumin ratio: Is a new
parameter for the disease severity in
patients  with  psoriasis  vulgaris?
Dermatologica ~ Sinica. 2020  Oct
1;38(4):199.

Gori E, Pierini A, Lippi I, Ceccherini G,
Perondi F, Marchetti V et al. Evaluation
of C-reactive protein/albumin ratio and
its relationship with survival in dogs with
acute  pancreatitis. New  Zealand
veterinary  journal. 2020 Nov 1;
68(6):345-8.

Silva-Vaz P, Abrantes AM, Castelo-
Branco M, Gouveia A, Botelho MF,
Tralhdo JG, et al. Multifactorial scores
and biomarkers of prognosis of acute
pancreatitis: applications to research and
practice.  International  journal of
molecular sciences. 2020 Jan 4;
21(1):338.

Zhao Z, Yu Y, Xie R, Yang K, Xu D, Li
L, Lin J, Zheng L, Zhang C, Xu X, Chen
Y, et al. Prognostic value of the
creatinine-albumin  ratio in  acute
pancreatitis debridement. BMC surgery.
2020 Dec;20(1):1-0.

Van Wijk L, de Klein GW, Kanters MA,
Patijn GA, Klaase JM, et al. The ultimate
preoperative  C-reactive  protein-to-
albumin ratio is a prognostic factor for
survival after pancreatic cancer resection.
European journal of medical research.
2020 Dec;25(1):1-9.

Gokden Y, Kutlu O, et al. Predictive
value of red cell distrubition width and C
reactive  protein/albumin  ratio in
determining severe acute pancreatitis.
Vujic J, Marsoner K, Wienerroither V,
Mischinger HJ, Kornprat P, et al. The
predictive value of the CRP—to—albumin
ratio for patients with pancreatic cancer
after curative resection: a retrospective
single center study. in vivo. 2019 Nov
1;33(6):2071-8.

23.

24.

25.

26.

27.

28.

29.

e-ISSN: 0975-1556, p-ISSN: 2820-2643

FuY]J, LiKZ, Bai JH, Liang ZQ, et al. C-
reactive protein/albumin ratio is a
prognostic indicator in Asians with
pancreatic cancers: a meta-analysis.
Medicine. 2019 Nov;98(48).

Rompianesi G, Hann A, Komolafe O,
Pereira SP, Davidson BR, Gurusamy KS,
et al. Serum amylase and lipase and
urinary trypsinogen and amylase for
diagnosis of acute pancreatitis. Cochrane

Database of Systematic Reviews.
2017(4).
Li Y, Zhao Y, Feng L, Guo R, et al

Comparison of the prognostic values of
inflammation markers in patients with
acute pancreatitis: a retrospective cohort
study. BMJ open. 2017 Mar
1;7(3):e013206.

Behera M, Mishra D, Sahu M, Nittala R,
Singh A, Pati G, Agarwal S, Narayan J, et
al. C-reactive protein/albumin and
ferritin as predictive markers for severity
and mortality in patients with acute
pancreatitis. Gastroenterology
Review/Przeglad
Gastroenterologiczny.;17(1).

Kaplan M, Ates I, Akpinar MY, Yuksel
M, Kuzu UB, Kacar S, Coskun O,
Kayacetin E, ef al. Predictive value of C-
reactive protein/albumin ratio in acute
pancreatitis. Hepatobiliary & Pancreatic
Diseases International. 2017 Aug
15;16(4):424-30.

Kim EJ, Cho JH, Oh KY, Kim SY, Kim
YS, et al. The Risk Factors for
Moderately Severe and Severe Post—
Endoscopic Retrograde
Cholangiopancreatography Pancreatitis
According to the Revised Atlanta
Classification. Pancreas. 2017 Oct
1;46(9):1208-13.

Lee KJ, Kim HM, Choi JS, Kim YJ, Kim
YS, Cho JH, et al Comparison of
predictive systems in severe acute
pancreatitis according to the revised

International Journal of Pharmaceutical and Clinical Research

433



International Journal of Pharmaceutical and Clinical Research

30.

31.

32.

33.

34.

35.

36.

Shreya et al.

Atlanta classification. Pancreas. 2016 Jan
1;45(1):46-50.

Sun R, Sun X, Yang H, Liu Q, et al.
Retrospective analysis of serum C-
reactive protein/albumin ratio for the
prognosis of the adult patients with
sepsis. Zhonghua Wei Zhong Bing Ji Jiu
Yi Xue. 2016 May 1;28(5):413-7.

Wang S, Chen D, et al. The correlation
between procalcitonin, C-reactive protein
and severity scores in patients with sepsis
and their value in assessment of
prognosis. Zhonghua wei Zhong Bing ji
jiuyi xue. 2015 Feb 1;27(2):97-101.
Staubli SM, Oertli D, Nebiker CA, et al
Laboratory markers predicting severity of
acute pancreatitis. Critical Reviews in
Clinical Laboratory Sciences. 2015 Nov
2;52(6):273-83.

Lippi G, Valentino M, Cervellin G, ef al.
Laboratory  diagnosis  of  acute
pancreatitis: in search of the Holy Grail.
Critical reviews in clinical laboratory
sciences. 2012 Feb 1;49(1):18-31.
Kemeriz F, Tugrul B, Tuncer SC, et al. C-
reactive protein to albumin ratio: Is a new
parameter for the disease severity in
patients  with  psoriasis  vulgaris?
Dermatologica ~ Sinica. 2020  Oct
1;38(4):199.

Test SOP amylase, lipase and albumin,
Document control Master no. IA/B 29,
File Name: Test SOP File, Document
control path  short code:BH/Bio-
ClinChem/Endo/File/Test SOP/27. Kit
insert CRP Vario Reagent Kit, Abbott

Alinity c(07P56)
G71182R02,B7CP56020.
Sun P, Chen C, Xia Y, Bi X, Liu P, Zhang

F, Yang H, An X, Jiang W, Wang F, et al.
The ratio of C-reactive protein/albumin is
a novel inflammatory predictor of overall
survival in cisplatin-based treated
patients with metastatic nasopharyngeal
carcinoma. Disease markers. 2017
Oct;2017.

37.

38.

39.

40.

41.

42.

43.

e-ISSN: 0975-1556, p-ISSN: 2820-2643

Uhl W, Biichler M, Malfertheiner P,
Martini M, Beger HG, et al. PMN-
elastase in comparison with CRP,
antiproteases, and LDH as indicators of
necrosis in human acute pancreatitis.
Pancreas. 1991 May 1;6(3):253-9.
Wilson C, Heads A, Shenkin A, Imrie
CW, et al  C-reactive protein,
antiproteases and complement factors as
objective markers of severity in acute
pancreatitis. British Journal of Surgery.
1989 Feb;76(2):177-81.

Biichler M, Malfertheiner P,
Schoetensack C, Uhl W, Beger HG, ef al.
Sensitivity of antiproteases, complement
factors and C-reactive protein in
detecting pancreatic necrosis. Results of
a prospective clinical study. International
Journal  of  pancreatology. 1986
Oct;1(3):227-35.

Leese TR, Shaw D, Holliday M, et al.
Prognostic markers in acute pancreatitis:
can pancreatic necrosis be predicted?
Annals of the Royal College of Surgeons
of England. 1988 Jul;70(4):227.

Yu S, WuD,JinK, YinL, FuY, Liu D,
Zhang L, Yu X, Xu J, et al. Low serum
ionized calcium, elevated high-sensitivity
C-reactive protein, neutrophil-
lymphocyte ratio, and body mass index
(BMI) are risk factors for severe acute
pancreatitis in patients with
hypertriglyceridemia pancreatitis.
Medical Science Monitor: International
Medical Journal of Experimental and
Clinical Research. 2019; 25:6097.

Mayer AD, McMahon MJ, Bowen M,
Cooper EH, et al. C reactive protein: an
aid to assessment and monitoring of acute
pancreatitis.  Journal = of  clinical
pathology. 1984 Feb 1;37(2):207-11.
Dervenis C, et al. Assessments of
severity and management of acute
pancreatitis based on the Santorini
Consensus Conference report. JOP.

International Journal of Pharmaceutical and Clinical Research

434



International Journal of Pharmaceutical and Clinical Research

44,

45.

46.

47.

48.

49.

50.

Shreya et al.

Journal of the Pancreas. 2000;1(4):178-
82.

Stirling AD, Moran NR, Kelly ME,
Ridgway PF, Conlon KC, et al. The
predictive value of C-reactive protein
(CRP) in acute pancreatitis—is interval
change in CRP an additional indicator of
severity? Hpb. 2017 Oct 1;19(10):874-
80.

Vasudevan S, Goswami P, Sonika U,
Thakur B, Sreenivas V, Saraya A, et al.
Comparison of various scoring systems
and biochemical markers in predicting
the outcome in acute pancreatitis.
Pancreas. 2018 Jan 1;47(1):65-71.

Miké A, Vigh E, Matrai P, Soos A,
Garami A, Balasko M, Czako L, Mosdosi
B, Sarlos P, Erdss B, Tenk J, et al
Computed tomography severity index vs.
other indices in the prediction of severity
and mortality in acute pancreatitis: a
predictive  accuracy  meta-analysis.
Frontiers in physiology. 2019 Aug 27;
10:1002.

Farkas N, Handk L, Miko A, Bajor J,
Sarlds P, Czimmer J, Vincze A, Godi S,
Pécsi D, Varju P, Marta K, et al. A
multicenter, international cohort analysis
of 1435 cases to support clinical trial
design in acute pancreatitis. Frontiers in
physiology. 2019 Sep 4; 10:1092.

Pieri G, Agarwal B, Burroughs AK, et al.
C-reactive protein and bacterial infection
in cirrhosis. Annals of Gastroenterology:
Quarterly Publication of the Hellenic
Society of Gastroenterology.
2014;27(2):113.

Péarniczky A, Lantos T, Toth EM,
Szakécs Z, Godi S, Hagendorn R, 1llés D,
Koncz B, Marta K, Mik6 A, Mosztbacher
D, et al. Antibiotic therapy in acute
pancreatitis: from global overuse to
evidence-based recommendations.
Pancreatology. 2019 Jun 1;19(4):488-99.
Cardoso FS, Ricardo LB, Oliveira AM,
Horta DV, Papoila AL, Deus JR, Canena

51.

52.

53.

54.

55.

56.

57.

e-ISSN: 0975-1556, p-ISSN: 2820-2643

J, et al. C-reactive protein at 24 hours
after hospital admission may have
relevant prognostic accuracy in acute
pancreatitis: A retrospective cohort study.
GE Portuguese Journal of
Gastroenterology. 2015 Sep 1;22(5):198-
203.

Hwang JC, Jiang MY, Lu YH, Wang CT,
et al. Precedent fluctuation of serum hs-
CRP to albumin ratios and mortality risk
of clinically stable hemodialysis patients.
PloS one. 2015 Mar 20;10(3): €0120266.
Akkiz H, Carr BI, Bag HG,
Karaogullarindan U, Yalein K, Ekin N,
Ozakyol A, Altintas E, Balaban HY,
Simsek H, Uyanikoglu A, et al. Serum
levels of inflammatory markers CRP,
ESR and albumin in relation to survival

for  patients with  hepatocellular
carcinoma. International Journal of
Clinical Practice. 2021

Feb;75(2):¢13593.

Karthik L, Kumar G, Keswani T,
Bhattacharyya A, Chandar SS, Bhaskara
Rao KV, et al. Protease inhibitors from
marine actinobacteria as a potential
source for antimalarial compound. PloS
one. 2014 Mar 11;9(3):¢90972.

Arroyo V, Garcia-Martinez R, Salvatella
X, et al. Human serum albumin, systemic
inflammation, and cirrhosis. Journal of
hepatology. 2014 Aug 1;61(2):396-407.
Li S, Zhang Y, Li M, Xie C, Wu H, et al.
Serum albumin, a good indicator of
persistent organ failure in acute
pancreatitis. Bmc  Gastroenterology.
2017 Dec;17(1):1-6.

Nicholson JP, Wolmarans MR, Park GR,
et al. The role of albumin in critical
illness. British journal of anaesthesia.
2000 Oct 1;85(4):599-610.

Acharya G, Kaushik RM, Gupta R,
Kaushik R, et al. Child-Turcotte-Pugh
score, MELD score and MELD-Na score
as predictors of short-term mortality
among patients with end-stage liver

International Journal of Pharmaceutical and Clinical Research

435



International Journal of Pharmaceutical and Clinical Research

58.

59.

60.

61.

62.

63.

64.

65.

Shreya et al.

disease in Northern India. Inflammatory
intestinal diseases. 2020;5(1):1-0.
Holliday MP, Shaw D, Thomas WM,
Leese T. et al. Threshold for albumin as a
prognostic marker in acute pancreatitis.
Journal of British Surgery. 1989
May;76(5):472-3.

Gonzalvez-Gasch A, de Casasola GG,
Martin RB, Herreros B, Guijarro C. et al.
A simple prognostic score for risk
assessment in patients with acute
pancreatitis. European Journal of Internal
Medicine. 2009 May 1;20(3): e43-8.
Hong W, Lin S, Zippi M, Geng W, Stock
S, Basharat Z, Cheng B, Pan J, Zhou M.,
et al. Serum albumin is independently
associated with persistent organ failure in
acute pancreatitis. Canadian Journal of
Gastroenterology and Hepatology. 2017
Jan 1;2017.

Li S, Zhang Y, Li M, Xie C, Wu H., et al.
Serum albumin, a good indicator of
persistent organ failure in acute
pancreatitis. BMC Gastroenterology.
2017 Dec;17(1):1-6.

Xu X, Ai F, Huang M., et al. Deceased
serum bilirubin and albumin levels in the
assessment of severity and mortality in
patients ~ with  acute  pancreatitis.
International journal of medical sciences.
2020;17(17):2685.

Arroyo V, Garcia-Martinez R, Salvatella
X., et al. Human serum albumin,
systemic inflammation, and -cirrhosis.
Journal of hepatology. 2014 Aug
1;61(2):396-407.

Kim MH, Ahn JY, Song JE, Choi H, Ann
HW, Kim JK, Kim JH, Jeon YD, Kim SB,
Jeong SJ, Ku NS, et al. The C-reactive
protein/albumin ratio as an independent
predictor of mortality in patients with
severe sepsis or septic shock treated with
early goal-directed therapy. PloS one.
2015 Jul 9;10(7):e0132109.

Liu X, Sun X, Liu J, Kong P, Chen S,
Zhan Y, Xu D, et al. Preoperative C-

66.

67.

68.

69.

70.

71.

72.

e-ISSN: 0975-1556, p-ISSN: 2820-2643

reactive protein/albumin ratio predicts
prognosis of patients after curative
resection for gastric cancer. Translational
oncology. 2015 Aug 1;8(4):339-45.
Ishizuka M, Nagata H, Takagi K, Iwasaki
Y, Shibuya N, Kubota K, et al. Clinical
significance of the C-reactive protein to
albumin ratio for survival after surgery
for colorectal cancer. Annals of surgical
oncology. 2016 Mar;23(3):900-7.

Sakai H, Iwashima S, Sano S, Akiyama
N, Nagata E, Harazaki M, Fukuoka T, et
al. Targeted Use of Prednisolone with
Intravenous Immunoglobulin for
Kawasaki Disease. Clinical Drug
Investigation. 2021 Jan;41(1):77-88.

He S, Wang Y, Chen H, Yang L, Liang S,
Lu L, Chen Y, et al C-reactive
protein/albumin ratio (CAR) as a
prognostic factor in patients with non-
metastatic nasopharyngeal carcinoma.
Journal of Cancer. 2016;7(15):2360.
Wang X, Cui Z, Li H, Saleen AF, Zhang
D, Miao B, Cui Y, Zhao E, Li Z, Cui N,
et al. Nosocomial mortality and early
prediction of patients with severe acute
pancreatitis. Journal of gastroenterology
and hepatology. 2010 Aug;25(8):1386-
93.

Fairclough E, Cairns E, Hamilton J, Kelly
C, et al. Evaluation of a modified early
warning system for acute medical
admissions and comparison with C-
reactive protein/albumin ratio as a
predictor of patient outcome. Clinical
medicine. 2009 Feb 2;9(1):30.

Ranzani OT, Zampieri FG, Forte DN,
Azevedo LC, Park M, et al. C-reactive
protein/albumin ratio predicts 90-day
mortality of septic patients. PloS one.
2013 Mar 12;8(3):¢59321.

Banham-Hall E, Stevens S, et al
Hindsight bias critically impacts on
clinicians’ assessment of care quality in
retrospective case note review. Clinical
Medicine. 2019 Jan;19(1):16.

International Journal of Pharmaceutical and Clinical Research

436



International Journal of Pharmaceutical and Clinical Research

73.

74.

Shreya et al.

Oh TK, Song I, Lee JH, et al. Clinical
usefulness of C-reactive protein to
albumin ratio in predicting 30-day
mortality in critically ill patients: A
retrospective analysis. Scientific reports.
2018 Oct 8;8(1):1-6.

Yang WM, Zhang WH, Ying HQ, Xu
YM, Zhang J, Min QH, Huang B, Lin J,

e-ISSN: 0975-1556, p-ISSN: 2820-2643

Chen JJ, Wang XZ, et al. Two new
inflammatory markers associated with
disease activity score-28 in patients with
rtheumatoid  arthritis:  albumin  to
fibrinogen ratio and C-reactive protein to
albumin ratio. International
immunopharmacology. 2018 Sep 1;62:
293-8.

International Journal of Pharmaceutical and Clinical Research

437



