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Abstract

Background: Acute pancreatitis is usually a mild and self-limiting disease. About 25 % of patients have severe episode with
mortality up to 30%. Early identification of these patients has potential advantages of aggressive treatment at intensive
care unit or transfer to higher centre. Several scoring systems are available to predict severity of acute pancreatitis but
are cumbersome, take 24 to 48 hours and are dependent on tests that are not universally available. Haematocrit has been
used as a predictor of severity of acute pancreatitis but some have doubted its role.

Objectives: To study the significance of haematocrit in prediction of severity of acute pancreatitis.

Methods: Patients admitted with first episode of acute pancreatitis from February 2014 to July 2014 were included.
Haematocrit at admission and 24 hours of admission were compared with severity of acute pancreatitis. Mean, analysis
of variance, chi square, pearson correlation and receiver operator characteristic curve were used for statistical analysis.
Results: Thirty one patients were included in the study with 16 (51.61%) male and 15 (48.4%) female. Haematocrit at 24
hours of admission was higher in severe acute pancreatitis (P value 0.003). Both haematocrit at admission and at 24 hours
had positive correlation with severity of acute pancreatitis (r: 0.387; P value 0.031 and r: 0.584; P value 0.001) respectively.
Area under receiver operator characteristic curve for haematocrit at admission and 24 hours were 0.713 (P value 0.175,
95% Cl 0.536 - 0.889) and 0.917 (P value 0.008, 95% Cl 0.813 — 1.00) respectively.

Conclusion: Haematocrit is a simple, cost effective and widely available test and can predict severity of acute pancreatitis.
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INTRODUCTION There are several clinical, biochemical and imaging
cute pancreatitis (AP) is an acute inflammatory systems and scores to predict the severity of AP like
disease of pancreas that frequently affects the Ranson’s criteria, Acute Physiology and Chronic Health

peripancreatic tissue and less frequently the systemic Evaluation (APACHE Il), Computerized Tomography (CT)

organs'. Severe form of disease is characterized by criteria, Bedside Index for Severity in Acute Pancreatitis
persistent organ failure, pancreatic necrosis and other (BISAP) score etc***. However most of these scoring
local and systemic complications with mortality up systems are cumbersome, take around 24 to 48 hours to
to 30%>°. Early identification of these patients has calculate or rely on diagnostic tests that are not available
advantages of early triage into severe group and hence, widely®. Therefore, the search of a simple, readily
early fluid resuscitation, early admission to intensive available, economical, non-invasive and reproducible
care unit or transfer to another centers with intensive tool is going on™. Studies have shown that haematocrit
care facility. at admission is a useful tool to evaluate the severity of

AP however some doubt the role of haematocrit as a
prognostic marker®''-'7. Hence, the role of haematocrit
in determination of severity of acute pancreatitis is still
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METHODS

Thirty one patients admitted in the Department of
Surgery, Kathmandu Medical College Teaching Hospital,
a tertiary level hospital, with diagnosis of first episode of
acute pancreatitis from February 2014 to June 2014 were
included in the study. Patients with chronic liver disease,
chronic kidney disease, and patient with systemic
disease which has effect on haematocrit estimation such
as anaemia or haematological malignancies and those
not giving consent were excluded. Patients referred
from other centre whose haematocrit level at admission
was not available were also excluded from the study
because fluid resuscitation at other centre can alter
the haemotocrit levels. Informed consent was taken
from each patient. Ethical clearance was taken from
Institutional Review Committee at Kathmandu Medical
College.

Diagnosis of AP was made if two of the following three
conditions were present (1) abdominal pain consistent
with AP; (2) serum amylase (or lipase) more than three
times the normal value; (3) characteristic findings
of AP on abdominal ultrasound, Contrast Enhanced
Computed Tomography (CECT) abdomen or Magnetic
Resonance Imaging (MRI)% Severity of pancreatitis was
classified as per Revised Atlanta Classification as mild
acute pancreatitis, moderately severe pancreatitis and
severe acute pancreatitis?.

Demographic data, history, relevant physical findings,
serum amylase, liver function test including haematocrit
at admission and at 24 hours of admission, abdominal
ultrasound, CECT abdomen and MRI abdomen (if done)
findings were noted. Haematocrit at admission and 24
hours of admission were compared with severity of AP
based on revised Atlanta classification.

Statistical Analysis

Categorical variables were expressed as absolute or
relative frequencies and continuous variables were
expressed as meanzSD. Analysis of Variance (ANOVA)
test was used to analyze continuous variables between

different groups while chi square test was used on
categorical variables. Pearson correlation was used
to test correlation of haematocrit with the severity of
pancreatitis. Receiver Operator Characteristic (ROC)
curve was plotted for range of haematocrit levels at
admission and at 24 hours of admission as prognostic
factor for severity of acute pancreatitis. Classification
of severity based on revised Atlanta classification was
used as gold standard of severity. p value of < 0.05 was
considered statistically significant. Statistical Package
for the Social Science (SPSS) version 20.0 was used for
analysis of data.

RESULTS

Thirty one patients with first episodes of acute
pancreatitis were included in the study. Seven patients
were excluded from the study out of them five patients
had associated liver disease and two patients had
chronic kidney disease. Mean age of the patients was
50.16 years (range 21 — 82 years) with 16 (51.6%) male
and 15 (48.4%) female. Biliary pathology was the cause
of AP in 16 (51.61%) patients, alcohol was the cause in
nine (29.03%) patients, one (3.23%) had post Endoscopic
Retrograde Cholangiopancreatography (ERCP) and five
(16.13%) had idiopathic pancreatitis.

There were 15 (48.4%) patients with mild AP, 12 (38.7%)
patients with moderately severe AP and four (12.9%)
patients with severe AP.

Both haematocrit at admission and haematocrit at 24
hours had positive correlation with severity of AP with
correlation coefficient of 0.387 (P value 0.031) and 0.584
(P value 0.001) respectively.

Area under ROC curve for haematocrit at admission
(figure 1) was 0.713 (P value 0.175, 95 % C1 0.536 - 0.889)
and that for haematocrit at 24 hours of admission
(figure 2) was 0.917 (P value 0.008, 95 % CI1 0.813 - 1.00).
Coordinates of ROC curve shows that cut-off value of 44
% is 100 % sensitive and 88.9 % specific in prediction of
severity of pancreatitis for haematocrit at 24 hours of
admission.

Table 1: Mean age and sex distribution according to the severity of AP

Severity of Acute Pancreatitis based on revised Atlanta classification p value
Mild Moderately Severe Severe
Mean Age in years (+ SD) 50.8 (+ 13.83) 49.17 (£ 19.25) 46 (+ 18.81) 0.874°
Sex
Male 6 (37.5 %) 8 (50.0%) 2 (25.0%) 0.386°
Female 9 (60.0%) 4 (26.7%) 2 (13.3%)

2Calculated by ANOVA
b Calculated by Chi square test
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Table 2: Haematocrit in different grades of severity

Severity of Acute Pancreatitis based on revised Atlanta

Mild
Mean of haematocrit in % at admission 40.57 (£ 6.29)
Mean of haematocrit in % at 24 hours of
admission 36.72 (+4.47)
2 P value calculated by ANOVA
ROC Curve
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Figure 1: Receiver Operator Characteristic (ROC) curve for
haematocrit at admission as prognostic factor for severity
of pancreatitis

DISCUSSION

Severe acute pancreatitis can occur in about 25% of
patients with AP with mortality up to 30%°. Severe
form of disease is characterized by persistent organ
failure, pancreatic necrosis and other local and systemic
complications?. Identification of patients at risk of severe
disease early in the course of disease allows early triage
of the patients, early fluid resuscitation, admission to a
high care or intensive care units and transfer of patients
to specialized tertiary centers if patient present to a
primary care centers. Similarly proper identification of
patients notatrisk of severe disease may be managed out
of intensive care units and at general hospitals. This can
help in judicial use of resources and avoid unnecessary
referral and overload at tertiary care hospital.

A case control study comparing haemoconcentration
in patients with necrotizing pancreatitis with that
in mild pancreatitis showed that the haematocrit at
admission of > 47% was seen in more patients with
necrotizing pancreatitis than mild pancreatitis (11/32 vs
3/32; P value 0.03). At 24 hours of admission failure of
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classification P
Moderately Severe Severe
4535 (+7.74) 4742 (£2.28) 0.090
41.12 (£5.55) 46.45 (£ 3.16) 0.003
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Figure 2: Receiver Operator Characteristic (ROC) curve for
haematocrit at 24 hours of admission as prognostic factor
for severity of pancreatitis

admission haematocrit to decrease was also significant
in necrotising pancreatitis group (26/32 vs 4/32; P
value < 0.001)". Another prospective study showed
that haematocrit at admission > 44% and/or failure
of haematocrit to decrease at 24 hours of admission
was associated with the development of necrotizing
pancreatitis and organ failure with negative predictable
value for necrotizing pancreatitis and organ failure of
96% and 97% respectively'>. However, Troche et al'®
studied association of hematocrit at admission or at 24
hours after admission with severe AP, organ failure, and
pancreatic necrosis and found that hematocrit was not
a good predictor of severity in AP. Their results showed
that the sensitivity, specificity and positive predictive
values for necrosis and organ failure were low but
negative predictive values was between 61% to 86%,
being highest for organ failure'. Current study showed
that the level of haemoconcentration as evidenced by
haematocrit level was higher as the grades of severity
increases both at admission and 24 hours of admission
but statistically significant difference was seen in the
level of haematocrit at 24 hours of admission (P value
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0.090 vs 0.003). Both haematocrit at admission and at
24 hours had positive correlation with severity of AP
with correlation coefficient of 0.387 (P value - .031) and
0.584 (P value .001) respectively which is statistically
significant. Current study also showed that the cut-off
value for haematocrit at 24 hours of admission at 44%
is 100% sensitive and 88.9% specific in prediction of
severity of pancreatitis similar to Brown et al'2.

A few studies have shown that haemoconcentration
predicts pancreatic necrosis and mortality only among
patient transferred to their hospital from other hospitals
and notin patients directly admitted to their hospital''.
However another study showed that among the patients
with haemoconcentration in AP who were directly
admitted to their hospital within 12 hours of pain had
severe pancreatitis'®. A study observed high negative
predictive value of haematocrit and suggested that in
the absence of hemoconcentration, contrast-enhanced
CT may be unnecessary on admission unless the patient
does not improve'™. The negative predictable value of
haematocrithasbeen usedinHarmless Acute Pancreatitis
Score (HAPS) in which absence of haemoconcentration
(Haematocrit< 43% for male and < 39.6% for female)
along with absence of rebound tenderness and serum
creatinine < 2 mg/dl has been found to be sensitive
and specific to predict non severe acute pancreatitis'®.
Similarly haematocrit has been used in panc 3 score to
predict severe pancreatitis on presentation and authors
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be used even in primary health care centre to predict
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specialists for early referral to concerned department
and intensive care units for optimal level of care.
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may not be generalized. A multicentre study with larger
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