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ABSTRACT
Background: Necrotizing pancreatitis is one of the severe complications associated with acute pancreatitis. Serum
creatinine has recently emerged as a reliable predictor of this severe complication associated with acute pancreatitis. Aims
and objectives: The aim of this study is to evaluate the sensitivity and specificity of this simple biochemical marker in
predicting the likelihood of developing pancreatic necrosis in any case of acute pancreatitis. Methods: A prospective study
was carried out in Victoria Hospital, Bangalore over a period of two years and a total of 200 patients who presented with
features suggestive of acute pancreatitis and further confirmed by computerized tomographic evaluation carried out within
96 hours of admission. Serum creatinine levels were documented at the time of admission, 24hrs and 48hrs after
admission to notice if an elevation in serum creatinine corresponded with the development of pancreatic necrosis. Results:
Out of the 200 test subjects, 26 (13%) patients developed pancreatic necrosis, which was confirmed by a contrast
enhanced CT scan performed within 96 hours of admission into our centre. The sensitivity of serum creatinine alone in
predicting the development of necrotizing pancreatitis was found to range between 75%-83% and the specificity varied
between 71%-79% in our study. The positive predictive value ranges between 11%-23% with a negative predictive value
ranging between 98%-99%. Conclusion: Serum creatinine though not highly sensitive is more specific and hence is a
valuable simple and inexpensive biochemical parameter for predicting the development of pancreatic necrosis in cases of
acute pancreatitis.
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INTRODUCTION
Acute pancreatitis is an inflammatory condition of
the glandular parenchyma leading to injury or
destruction of the acinar components with little or no
fibrosis and may or may not be associated with local
and/or systemic complications. In the acute form the
disease can be self- limiting with no further sequelae
or result in catastrophic autodigestive activity
resulting in complications such as pancreatic
necrosis or multi organ failure with a high risk of
mortality.[1]
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The worldwide incidence of acute pancreatitis
ranges from 5 to 80/100,000 population with the
highest incidence noted in Finland and US.[2] In 20%
of the patients the attack is quite severe, resulting in
an intense inflammatory response with a variety of
local and systemic complications associated with
significant morbidity and mortality. A crude

mortality rate of 1/100,000 ranks it as the 14th most
common fatal illness overall and the ninth most
common cause of non cancer gastrointestinal death.
Necrotizing pancreatitis is a local complication,
which may be associated with widespread systemic
complications. It is seen in about 10%-15% of the
patients and the mortality rates associated with this
condition are as high as 27%-86%.[3-12] Studies have
shown that pancreatic necrosis occurs within the first
2-4 days after an acute attack.[13]
Several approaches ranging from clinical estimation,
biochemical markers and various imaging modalities
to multivariable scoring systems involving all the
above have been developed to estimate the severity
of an acute episode, but a major setback of all these
tools is their inability to assess the extent of injury to
the pancreas and the peripancreatic tissue. Contrast
enhanced CT scan is considered to be the ideal
modality for diagnosing pancreatic necrosis.[14,15]
Since contrast enhanced CT is an expensive
diagnostic modality efforts are being made to
identify simple biochemical investigations such as
haematocrit, serum creatinine, blood urea nitrogen
and serum glucose, which may reliably point
towards the likelihood of developing pancreatic
necrosis in cases of acute pancreatitis. Our study was
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MATERIALS AND METHODS
This was a prospective study conducted in the
department of general surgery, Victoria hospital. The
study included a total of 200 subjects. Patients who
presented to the out- patient department or
emergency centre of our institution with acute
abdominal pain diagnosed to be secondary to an
attack of acute pancreatitis, which was inferred by a
threefold or more increase in serum amylase and
lipase and further confirmed by contrast enhanced
CT scan. Serum creatinine was estimated in all
patients at pre set time frames i.e., at the time of
admission and 24hrs and 48hrs after admission. All
patients were made to undergo a contrast enhanced
CT scan at any point of time between admission to
48hrs after. The sensitivity and specificity of serum
creatinine in predicting the precense of pancreatic
necrosis were evaluated based on the data collected.
The positive and negative predictive values were
also calculated utilizing the same data.

RESULTS
A total of 200 patients were included in the study.
Serum creatinine level of ≥2mg/dl on admission or
at 24 or 48hrs of admission was evaluated against
the presence or absence of pancreatic necrosis
confirmed by contrast enhanced CT scan.
At the time of admission (0hrs) a total of 45 patients
had serum creatinine ≥2mg/dl out of which 4
patients had evidence of pancreatic necrosis on

CECT. 2 patients had pancreatic necrosis, but their
serum creatinine values was <2mg/dl, which
remained so even on further follow up during the
stay in the hospital.
A second sample of serum creatinine was sent at
24hrs for 194 patients without pancreatic necrosis
previously and the results turned out to be as
follows. 8 patients were proven to have pancreatic
necrosis 24hrs after admission. 43 patients showed a
serum creatinine value ≥2mg/dl out of which 5 had
evidence of pancreatic necrosis on CECT. 3 patients,
however continued to have serum creatinine values
<2mg/dl during further follow up.
A third sample for serum creatinine estimation was
sent at 48hrs after admission for 186 patients out of
whom 12 had features suggestive of necrotizing
pancreatitis on CECT. 6 out of these 12 patients had
elevated serum creatinine and 34 who had elevated
serum creatinine did not show any evidence of
pancreatic necrosis.
Overall a total of 26(13%) patients developed
pancreatic necrosis over a time period of 48hrs out
of which 15(65%) had elevated serum creatinine
above the cut-off point of 2mg/dl and 113 patients
had serum creatinine levels of ≥2mg/dl but never
progressed to develop pancreatic necrosis during
their stay in our hospital.
The sensitivity of using serum creatinine as an
indicator for predicting pancreatic necrosis was
found to vary between 50%-66%, but the specificity
was found to be higher and was calculated to be
78%-80% [Table 1]. The positive predictive value of
using the same parameter was between 9%-15% and
the negative predictive value in our study was found
to be between 96%-98%.

Table 1: The sensitivity, specificity, positive/negative predictive value of using serum creatinine as an indicator for
predicting pancreatic necrosis.
Time

Sensitivity

Specificity

Positive predictive value

Negative predictive value

0hrs
24hrs
48hrs

66%
62.5%
50%

78%
79%
80%

9%
12%
15%

99%
98%
96%

DISCUSSION
Acute pancreatitis on its own has turned out to be a
major contributor to morbidity and mortality. The
development of pancreatic necrosis in a pre-existing
case of acute pancreatitis becomes a major
contributor to this morbidity and mortality especially
if the necrotic tissue undergoes infection.
Vascular compromise in the early phases of acute
pancreatitis is believed to be the initiating factor in
the development of pancreatic necrosis. Early
prediction of the development of pancreatic necrosis
will help in the better management of the patient and
will compel the treating clinician to have a high
degree of suspicion towards the development of

more devastating complications associated with this
condition such as development of infection in the
necrotic tissue which may further lead to systemic
complications such as multiple organ dysfunction or
even death.
Fluid sequestration in the third spaces is one of the
important steps in the pathophysiology of acute
pancreatitis. Earlier blood urea nitrogen (BUN)
which is one of the components of Ranson’s criteria
for assessing the severity of acute pancreatitis and
serum creatinine were used to estimate the fluid
status of the patient at the time of admission. BUN is
sensitive to small changes in the intravascular
volume, whereas severe volume depletion may cause
reduction in the visceral blood flow leading to
pancreatic necrosis, which may also affect the
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conducted with an intention of testing the accuracy
of elevated serum creatinine values in predicting the
development of necrotising pancreatitis.
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in the above mentioned scoring systems cannot be
routinely evaluated in all patients. Therefore, though
serum creatinine has a lower sensitivity but a higher
specificity and since it is an easily available
biochemical marker, it can serve as an alternative to
the more elaborate and expensive scoring systems.
Therefore, any patient presenting with serum
creatinine ≥2mg/dl should alert the clinician about
the possibility of developing pancreatic necrosis and
hence these patients have to be managed
aggressively to prevent the development of this fatal
complication. Furthermore, such patients should also
be followed up closely after their discharge from the
hospital.
Though serum creatinine has a very high specificity,
it is too early to advocate the use of only serum
creatinine as a marker for pancreatic necrosis. In our
study, serum, creatinine was evaluated in all patients
at 3 set time points so it does not take into account
those patients who might have had fluctuation in
serum creatinine in between those time frames and
who had evidence of necrosis on CECT. Serum
creatinine is also found to be increased in 4% of
subjects after contrast administration for CECT[18]
which was not taken into account in our study. In
spite of all these drawbacks in our study, we would
like to infer that serum creatinine can be utilized for
predicting the development of pancreatic necrosis,
however further studies are required to confirm the
accuracy of this parameter.

CONCLUSION
The authors would like to conclude that though not
highly sensitive serum creatinine, can be used to
predict the development of pancreatic necrosis as
early recognition of this complication is helpful in
the optimal management of patients with acute
pancreatitis.
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kidneys which will be reflected in the form of
elevated serum creatinine levels.
Several indicators such as haematocrit, BUN, Creactive protein, α-2 macroglobulin, polymorphonuclear elastase, human pancreas-specific
protein/ procarboxypeptidase and serum macrophage
migratory inhibitory factor have been evaluated as
potential markers of pancreatic necrosis. Out of these
C-reactive protein was considered to be the best
predictor of pancreatic necrosis at 72hrs following
admission.[16]
According to the Atlanta classification a serum
creatinine of ≥2mg/dl is considered as the cut off
point for acute renal failure. Hence in our study a
value of ≥2mg/dl at the time of admission, 24hrs or
48hrs after admission was taken as significant and
examined for the presence of pancreatic necrosis on
contrast enhanced CT.
In our study a total of 26(13%) of the patients
developed pancreatic necrosis out of whom 21
patients has serum creatinine ≥2mg/dl at varying
points during their stay in the hospital. 5 patients,
though they had evidence of pancreatic necrosis on
contrast enhanced CT never had serum creatinine
values ≥2mg/dl. The sensitivity of using serum
creatinine as an indicator for pancreatic necrosis in
our study was in the range of 50%-66%, but it
proved to be highly specific with specificity ranging
between 78%-80%. This is in consensus with the
study conducted by Muddanna et.al[17] who
conducted a study on 185 subjects and in those
patients apart from serum creatinine, haematocrit,
urea and nitrogen were also taken into consideration.
In the study conducted by Muddanna et. al[17] serum
creatinine was sent at the time of admission to the
hospital and a second sample was sent within 48hrs
of admission. In 76(58.9%) of patients CECT was
performed within 24hrs of admission and in 53
(41.1%) at a later time which was not specified in
the study. Out of the 129 patients who were
subjected to CECT 35 (27%) showed evidence of
pancreatic necrosis. So utilizing this data, Muddana
et.al have hypothesized that elevated serum
creatinine can be used as a marker for pancreatic
necrosis in acute pancreatitis. Similar to a study
conducted by Muddanna et. al the sensitivity of
elevated serum creatinine in predicting the
development of pancreatic necrosis was on the lower
end ranging between 50%-66% but the specifity was
slightly higher between 78%-80% thereby
supporting their hypothesis of using serum creatinine
as a marker for predicting pancreatic necrosis.
Muddanna et. al[17] also have evaluated the accuracy
of APACHE II and Ransons’s scoring system which
are considered to be the best predictors of severity of
acute pancreatitis but are not routinely used in
clinical practice . Although these methods show,
better performance characteristics than single
biochemical predictors like serum creatinine the
authors have pointed out that many of the parameters

Shashikala et al; Indicator for Pancreatic Necrosis

Section: Surgery

6. Uomo G, Visconti M, Manes G, Calise F, Laccetti M, Rabitti
PG. Nonsurgical treatment of acute necrotizing
pancreatitis. Pancreas. 1996;12:142–8.
7. Teerenhovi O, Nordback I, Isolauri J. Influence of pancreatic
resection on systemic complications in acute necrotizing
pancreatitis. Br J Surg. 1988;75:793–5.
8. Smadja C, Bismuth H. Pancreatic debridement in acute
necrotizing pancreatitis: an obsolete procedure? Br J
Surg. 1986;73:408–10.
9. Schroder T, Sainio V, Kivisaari L, Puolakkainen P, Kivilaakso
E, Lempinen M. Pancreatic resection versus peritoneal lavage
in acute necrotizing pancreatitis. A prospective randomized
trial. Ann Surg. 1991;214:663–6.
10. Stanten R, Frey CF. Comprehensive management of acute
necrotizing pancreatitis and pancreatic abscess. Arch
Surg. 1990; 125:1269–74; discussion 1274–5.
11. Mier J, Leon EL, Castillo A, Robledo F, Blanco R. Early
versus late necrosectomy in severe necrotizing
pancreatitis. Am J Surg. 1997;173:71–5.
12. Fugger R, Gotzinger P, Sautner T, et al. Necrosectomy and
laparostomy – a combined therapeutic concept in acute
necrotising pancreatitis. Eur J Surg. 1995;161:103–7.
13. BegerHG, Rau B, Mayer J et al. Natural course of acute
pancreatitis. World J Surg. 1997; 21: 130 – 5.
14. D. H. Kim and P. J. Pickhardt, “Radiologic assessment of
acute and chronic pancreatitis,” Surgical Clinics of North
America, vol. 87, no. 6, pp. 1341–1358, 2007.
15. A. Chishty, V. Bari, S. Pasha, D. Burhan, Z. Haider, and Z.
Rafique. Role of computed tomography in acute pancreatitis
and its complications among age groups. Journal of the
Pakistan Medical Association. 2005; 55(10): pp. 431–435.
16. Rau B , Cebulla M , Uhl W et al. Clinical value of human
pancreasspeci. c protein procarboxypeptidase B as an indicator
of necrosis in acute pancreatitis: comparison to CRP and
LDH. Pancreas. 1998; 17: 134– 9.
17. MuddanaV, Whitcomb DC, Khalid A et al. Elevated serum
creatinine as a marker of pancreatic necrosis in acute
pancreatitis . Am J Gastroenterol. 2009; 104: 164–70.
18. Rihal CS, eTxtor SC, Grill DE e t al. Incidence and prognostic
importance of acute renal failure a (er percutaneous coronary
intervention. Circulation. 2002; 105: 2259– 64.
How to cite this article: Shashikala CK, Kavya T, Kagwad
S. Serum Creatinine: A Reliable Indicator for Pancreatic
Necrosis in Acute Pancreatitis? Ann. Int. Med. Den. Res.
2016; 2(6):SG15-SG18.
Source of Support: Nil, Conﬂict of Interest: None declared

Annals of International Medical and Dental Research, Vol (2), Issue (6)

Page 18

