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OBJECTIVES: Severe acute pancreatitis (SAP) is still a big challenge. Accumulated data showed that overexpression

of cyclooxygenase-2 (COX-2) in acute pancreatitis and experimental pancreatitis could be attenuated

with COX-2 inhibitors. This study was aimed to evaluate whether the occurrence of SAP could be

prevented by selective COX-2 inhibitors.

METHODS: A total of 190 patients with predicted SAP were randomized into convention group or convention plus

COX-2 inhibitors (C1COX-2-Is) group. Besides conventional treatment to all patients in 2 groups,

parecoxib (40 mg/d intravenous injection for 3 days) and celecoxib (200 mg oral or tube feeding twice

daily for 7 days) were sequentially administrated to the patients in the C1COX-2-Is group. The primary

outcome was predefined as the occurrence of SAP. The serum levels of interleukin-6 (IL-6) and tumor

necrosis factor-a (TNF-a) for all of the patients were measured.

RESULTS: The occurrence of SAP in the C1COX-2-Is groupwas decreased 47.08%comparedwith the convention

group, 21.05% (20/95) vs 39.78% (37/93), P5 0.005. A reduction of late local complications was

also shown in the C1COX-2-Is group, 18.95% (18/93) vs 34.41% (32/95), P5 0.016. The serum

levels of IL-6 and TNF-awere significantly lower in the C1COX-2-Is group than those in the convention

group, P < 0.05. Parecoxib relieved abdominal pain more rapidly and decreased the consumption of

meperidine. An incremental reduction of cost for 1% decrease of SAP occurrence was RMB475.

DISCUSSION: Sequential administration of parecoxib and celecoxib in patients with predicted SAP obtained about

half-reduction of SAP occurrence through decreasing serum levels of TNF-a and IL-6. This regimen

presented good cost-effectiveness.
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INTRODUCTION
Severe acute pancreatitis (SAP) is characterized by persistent
organ failure (OF) lasting more than 48 hours (1). Although
much progress has been made in the management of SAP, the
miserable suffering, high mortality, and heavy financial burden
on health-care resources make SAP still a big challenge. Predicted
SAP is defined as a special type of acute pancreatitis (AP) at its
early stage with a score of acute physiology and chronic health
evaluation (APACHE) II over or equal to 8 (2–4). It has been
reported that about 70%–80% predicted SAP may progress into
SAP (3–5). Therefore, interception of the development from
predicted SAP to SAPmay be crucial to prevent the occurrence of
SAP and improve its prognosis.

The progression from onset of AP to SAP is driven by the
inflammatory cascade, which is initiated by toll-like receptor

(TLR)-nuclear factor kB (NF kB) activation and cytokine pro-
duction in acinar cells (6,7). During the early stage of AP, a variety
of proinflammatory mediators, including tumor necrosis factor
(TNF)-a, interleukin (IL)-1, IL-6, IL-8, and cyclooxygenase-2
(COX-2), are released into the blood circulation and amplify the
inflammatory response, consequently systemic inflammatory
response syndrome (SIRS) develops (8–12). Severe and persistent
SIRS inevitably result in multiple organs failure (13).

Previous studies indicate that somatostatin (SST) showed sig-
nificant anti-inflammatory effect on AP (14,15). The basic
researches of our group reported that octreotide, an analogue of
SST, could decrease the proinflammatory cytokines by suppressing
the TLR4-NF kB-cytokine pathway, inhibiting the activity of in-
testinal mucosal mast cells, and improving B-cell mature in mac-
aques (16–20). Our prospective randomized controlled trials have
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shown that octreotide may attenuate SAP of obese patients and
prevent the development of SAP in patients with high risk of SAP
through reverting plasma SST to a normal level and decreasing
TNF-a and IL-6 (5,21). SST and octreotide have been recom-
mended inAPguideline of theChinese Society ofGastroenterology
(22). Therefore, octreotide was used as a conventional treatment in
patients with predicted SAP in this study.

In experimental studies, overexpression of COX-2 was found
in rats with AP (23,24). Mice deficient in COX-2 genes showed
marked attenuation in the severity of pancreatitis and
pancreatitis-associated lung injury (25,26). Moreover, NF-kB
activation and the expression of messenger ribose nucleic acid of
TNF-a in the pancreas of rats with AP could be suppressed by
COX-2 inhibitors, leading to the decreased serum levels of TNF-
a, IL-1, and IL-6 (27,28). COX-2 inhibitors also attenuated the
severity of pancreatitis and improved renal and respiratory
function (25–27,29,30). Lornoxicam, a COX-1/COX-2 inhibitor,
could reduce TLRs expression and production of proin-
flammatory cytokines in AP patients (31). Those data implicate
that COX-2 inhibitorsmay effectively attenuate the inflammatory
process in AP. However, up to now, there is no clinical trial of
COX-2 inhibitors on AP in literature.

Parecoxib, an injective COX-2 inhibitor, is usually used to
alleviate postoperative pain (32,33) for no more than 3 days be-
cause there is limited clinical experience of usage for more than 3
days according to the instruction of parecoxib. Celecoxib, an oral
dosage form, has been widely used for osteoarthritis. The hy-
pothesis of this pioneering study was that the sequential admin-
istration of these 2 dosage forms of COX-2 inhibitors may
intercept the development of SAP from predicted SAP. Thus,
a prospective randomized controlled trial was designed and
conducted in our single center.

METHODS
Study design and registration

This prospective single-center randomized controlled trial was
designed and conducted in the Department of Gastroenterology,
West China Hospital, Sichuan University, PR China. Before initi-
ation of the trial, the study protocol was approved by China Ethics
Committee of Registering Clinical Trials (Number: ChiECRCT-
20140023) and registered at Chinese Clinical Trial Registry
(Number: ChiCTR-TRC-14005059). The clinical investigators had
the experiences of good clinical practice training, and all of them
took their special roles individually in this study.

Participants and randomization

On admission, each patient diagnosed as AP in the emergency
department was re-evaluated to confirm the diagnosis by the
Atlanta definitions in 2012 (1). A score of APACHE II was cal-
culated for each patient. The criteria for inclusion included (i)
either gender aged 18–70 years; (ii) a confirmed diagnosis of AP;
(iii) the time interval from the onset of symptoms to admission
was no more than 48 h; (iv) a score of APACHE II $ 8; and (v)
written informed consent was obtained from the patients or their
legal representatives.

Exclusion criteria included (i) pregnancy and breast feeding
mother; (ii) severe chronic diseases such as cardiac dysfunction,
chronic obstructive pulmonary disease, renal insufficiency, cir-
rhosis, inflammatory bowel diseases, and malignancies; (iii)
peptic ulcer; (iv) pancreatitis due to trauma; (v) drug allergy; and
(vi) drug abuse and psychosis.

The participants were randomized in a 1:1 ratio into con-
vention or convention 1 COX-2-inhibitors (C1COX-2-Is)
group by using computer-generated randomization numbers
(from SPSS version 18.0 forWindows). Two nurses whowere not
directly involved in medical care were assigned to allocate the
eligible patients into 2 groups with the sequence number con-
cealed in a container. Blindness of group assignments was
maintained for the investigators who involved specially in clinical
management and data collection, as well as the technicians who
measured cytokines, until all data collection and data queries had
been completed and the database was locked.

Intervention and follow-up

All enrolled patients received conventional management
according to AP guidelines of International Association of Pan-
creatology (34) and the Chinese Society of Gastroenterology (22),
including goal-directed fluid resuscitation, oxygen supply even
mechanical ventilation, and nutritional support if necessary.
Octreotide (Sandoz, Basel, Switzerland) was given routinely to all
of patients with intravenous infusion of 50 mg/hr for 3 days
(5,21,22). Meperidine 50–100 mg was injected intramuscularly if
the patients complained of severe abdominal pain with the in-
terval between 2 injections no less than 4 h. The patients started
oral or nasogastric/nasojejunal tube feeding as soon as possible
when abdominal pain alleviated or bowel sounds recovered.
Enteral nutrition emulsion Fresubin (FreseniusKabi SSPC,Wuxi,
PRChina) was feeding through oral or nasogastric tube. On day 5
after admission if the nutritional goals (25 kcal/kg/d) cannot be
reached with oral or tube feeding, parenteral nutrition was sup-
plemented by intravenous injection of fat emulsion, amino acids
(17), and glucose (11%) injection Kabiven PI (Fresenius Kabi
SSPC). Endoscopic retrograde cholangiopancreatography
(ERCP) and endoscopic papillotomywere performed for patients
with persistently obstructive jaundice or cholangitis. Imipenem
or meropenem was administered intravenously in the patients
with infected necrosis or suspected infection of necrotic
pancreatitis.

Besides the conventional treatment, selective COX-2 inhib-
itors, parecoxib and celecoxib, were given to the patients in the
C1COX-2-Is group as a sequential regimen: parecoxib (Kala-
mazooMI-49001; Pharmacia andUpjohnCompany, Kalamazoo,
MI) 40 mg per day intravenous injection for 3 days (first to third
day), then celecoxib (Pfizer Pharmaceuticals LLC, Vega Baja,
Puerto Rico) 200 mg oral or tube feeding twice daily for 7 days
(fourth to tenth day).

All the patients were evaluated daily by the scores of
APACHE-II, SIRS, and OF (1) for 8 days after the initiation of
treatment. OF was evaluated according to the modified Marshall
scoring system (35). The numeral rating scores of abdominal pain
were assessed by the patients themselves every 4 hours during the
first 3 days, ranging from 0 to 10 (0 score was painless, and 10
score was extreme pain). The serum of each patient was obtained
on admission and day 4, day 8 to analyze inflammatorymediators
at Department of Laboratory Medicine, West China Hospital of
Sichuan University. C-reaction protein (CRP) was measured by
scattering turbidimetric immunoassay with antibody against
CRP from Beckman Coulter, Carlsbad. IL-6 was assessed by
electrical chemiluminescent immunoassay with antibody against
IL-6 from Roche, Mannheim, Germany. TNF-a was determined
by microparticle chemiluminescence immunoassay with corre-
sponding antibodies from Siemens Healthcare Diagnostics
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Products Limited, Gwynedd, UK. On day 8, abdominal contrast-
enhanced computed tomography (CT) scanswere performed and
the modified CT severity index (36) was calculated. Patients were
discharged when they had significantly improved and could tol-
erate oral diet with no fever, no abdominal pain, and almost
normal blood routine and biochemical tests. During 6-month
observation, all the enrolled patients were kept follow-up through

outpatient interview or telephone connectionwith an interval of 2
weeks after discharge. On day 28–30, contrast-enhanced CT
scans were performed again to detect any late local complications.

Adverse events were monitored carefully, and the proper
managements were given as soon as possible to ensure the safety.
All data were collected and recorded in the case report form.

Efficacy outcomes and endpoints

The primary outcomes were predefined as the occurrence of SAP,
which is defined by the presence of persistent OF lasting more
than 48 h (1). The secondary outcomes included evolvement of
APACHE II and SIRS, scores of abdominal pain, the length of
hospitalization, cost, and the serum levels of CRP, TNF-a, and IL-
6. Late local complications include pancreatic pseudocyst and
walled-off necrosis detected by contrast-enhanced CT scans after
4 weeks of onset of AP.

The endpoints include death and a complete recovery which is
defined as almost normal state that the patients could tolerate oral
diet with no symptoms (such as fever, abdominal pain, and
vomiting), no abnormality of laboratory results (including blood/
urine/stool routine examinations and blood biochemical tests),
and no local complications on CT scans.

Statistical analysis

Our previous study showed that about 40% patients with pre-
dicted SAP developed into SAP (5). By using 2-sided calculations
with an a of 0.05 and a power of 90% on the basis of 20% re-
duction of SAP, a sample size of 90 in each group was sufficient to
detect the reduction caused by COX-2 inhibitors. Data were
entered into a database for analysis (SPSS version 18.0 for

Figure 1. Flow chart of recruitment and participants.

Table 1. Characteristics of the patients at baseline

Baseline characteristics Convention (n 5 93) C1COX-2-Is (n5 95) P

Sex (m/f) 53/40 56/39 0.786a

Age (y, mean 6 SD) 44.83 6 10.39 46.72 6 11.18 0.352b

BMI (kg/m2, mean 6 SD) 25.436 2.16 25.75 6 1.89 0.457b

Etiology: n (%) 0.968a

Biliary 39 (41.94%) 40 (42.11%)

Alcohol 20 (21.51%) 21 (22.10%)

Hypertriglyceridemia (.11.3 mmol/L) 13 (13.98%) 15 (15.79%)

Other 21 (22.57%) 19 (20.00%)

Disease severity

Apache II scores, median (range) 9 (8–15) 9 (8–15) 0.132c

OF scores, median (range) 1 (0–5) 1 (0–6) 0.653c

SIRS scores 3 (2–4) 3 (2–4) 0.679c

CRP in serum

Mean 6 SD 227.966 98.57 232.57 6 93.16 0.817b

$150 mg/L, n 54 56 0.833a

ERCP, n (%) 21 (22.58%) 23 (24.21%) 0.792a

APACHE II, acute physiology and chronic health evaluation II; BMI, body mass index; CRP, C-reaction protein; ERCP, endoscopic retrograde cholangiopancreatography;
OF, organ failure; SIRS, systemic inflammatory response syndrome.
ax2 test.
bIndependent-sample T test.
cMann-Whitney U test.
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Windows). Continuous variables were compared using the
independent-sample T test orMann-WhitneyUTest. Categorical
variables were compared with the x2 test or Fisher exact test. A P
value, 0.05 was considered statistically significant.

RESULTS
Participant characteristics

From August 2014 to July 2017, a total of 3,482 patients were
diagnosed as AP in West China Hospital. Among these patients,
199 patients with predicted SAPwere eligible for inclusion criteria,
in which 9 patients were excluded because they met exclusion
criteria. Then, 190 patients were enrolled and randomized into
either convention group (n5 94) orC1COX-2-Is group (n5 96).
A 68-year-old man in the C1 COX-2-Is group discontinued the
therapy because hewas obviously relieved at day 5 and requested to
be transferred to his local hospital. A 53-year-old woman in the
convention group was lost to follow-up after discharge from hos-
pital at day 12. Then, 188 patients (93 in the convention group and
95 in theC1COX-2-Is group)were included into thefinal analysis.
A patient flow chartwas shown inFigure 1. The baseline data in the
2 groups were comparable, P. 0.05 (Table 1).

Primary outcomes

During the study, totally 57 of 188 patients (30.32%) developed to
SAP. The occurrence of SAP in the C1COX-2-Is group was
significantly decreased compared with the convention group
(21.05% vs 39.78%, P5 0.005) (Table 2). The odds ratio (OR) for
SAP of the C1COX-2-Is group to convention group was 0.404
(95% CI: 0.212–0.769). Although there was no significant dif-
ference in the occurrence of OF between 2 groups (58.06% vs
53.68%, P5 0.545), more patients underwent transient OF in the
C1COX-2-Is group than the convention group (31/20 vs 17/37,

P 5 0.003). Accordingly, the scores of OF in the C1COX-2-Is
group were significantly lower on either day 4 or day 8. Death
occurred in 5 patients (2 died of OF and 3 died of infection)
during 6-month observation. There was no significant difference
in the mortality rate between 2 groups, 2.11% (2/95) vs 3.23%
(3/93), P 5 0.633 (Table 2).

Secondary outcomes

The scores of APACHE II and SIRSwere significantly lower in the
C1COX-2-Is group than the convention group on either day 4 or
day 8 (Table 3). The late local complications occurred in 18 of 93
(18.95%) patients in the C1COX-2-Is group and 32 of 95
(34.41%) patients in the convention group (P 5 0.016, Table 3).
There were 12 patients with infected walled-off necrosis who had
undergone catheter drainage or surgical necrosectomy. Percuta-
neous or endoscopic catheter drainage of pseudocysts had been
performed in 8 cases (Table 3). There was no difference on the
total amount of fluid in the first 72 hours and type of nutritional
support between 2 groups (Table 3).

On admission, the scores of abdominal pain were as high as
approximately 8.0 points in both groups. Then, the scores
dropped down more rapidly in the C1COX-2-Is group. The
interval time from admission to significant improvement of ab-
dominal pain (the score of 3.0) was 32 hours in the C1COX-2-Is
group and 60 hours in the convention group, respectively
(Figure 2). In addition, the consumption of meperidine was sig-
nificantly reduced in the C1COX-2-Is group (Table 3). In ad-
dition, the length of hospital stay of the C1COX-2-Is group was
significantly shorter than the convention group, P 5 0.017, and
the hospital costs of the C1COX-2-Is group were remarkably
reduced (Table 3). An incremental reduction of cost for 1% de-
crease of SAP occurrence was RMB475.

Table 2. The occurrence of SAP and organ failure in 2 groups

Variable Convention (n5 93) C1COX-2-Is (n 5 95) P

SAP, n (%) 37 (39.78%) 20 (21.05%) 0.005a

Death, n (%) 3 (3.23%) 2 (2.11%) 0.633a

Organ failure (OF)

Patient number, n (%) 54 (58.06%) 51 (53.68%) 0.545a

Duration, n (%) 0.003a

,48 hr 17 (31.48%) 31 (60.78%)

$48 hr 37 (68.52%) 20 (39.22%)

Single/multiple 45/9 44/7 0.675c

Organs involved, n (%) 0.595c

Respiratory 47 (87.04%) 45 (88.24)

Renal 12 (22.22%) 9 (17.65%)

Cardiovascular 5 (9.26%) 4 (7.84%)

Scores of OF, median (range)

Day 4 2 (0–7) 1 (0–6) 0.031b

Day 8 0 (0–6) 0 (0–5) 0.002b

OF, organ failure; SAP, severe acute pancreatitis.
ax2 test.
bMann-Whitney U test.
cFisher exact test.
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On admission, serum levels of CRP of all patients in this study
were increased sharply, and the levels over 150 mg/L occurred in
more than half of them. After treatment (On day 4 and day 8),
CRP levels decreased, more greatly in the C1COX-2-Is group
than the convention group. Serum levels of TNF-a and IL-6 in all
of enrolled patients were significantly higher over the upper limit
of normal (TNF-a , 8.1 pg/mL, IL-6 , 7.00 pg/mL) at enroll-
ment (day 0), and there was no difference between the 2 groups.
After treatment, the levels decreased in both groups on day 4 and
day 8, significantly in the C1COX-2-Is group compared with the
convention group, P , 0.05 (Figure 3).

Adverse event

No severe adverse events related to parecoxib or celecoxib were
observed. Scattered red maculopapule on chest and both upper

limbswas found in a 26-year-oldmanwith calculous cholecystitis
in the convention group at the second day after admission. It was
considered as allergic reaction to intravenous moxifloxacin. The
rash disappeared soon after intramuscular injection of 25-mg
promethazine hydrochloride.

DISCUSSION
Overexpression of COX-2 in rats with AP indicated that COX-2
may participate in the inflammatory reaction during AP, and
experiments further demonstrated that COX-2 inhibitors attenu-
ated the severity of pancreas and improved the renal and respiratory
function (24–27,29,30). However, there is no report of COX-2
inhibitors on the treatment of AP patients till now. This is the first
study to investigate the effects of COX-2 inhibitors on AP patients.
The results showed that COX-2 inhibitors significantly reduced the

Table 3. Part of secondary outcomes in 2 groups

Variable Convention (n 5 93) C1COX-2-Is (n5 95) P

APACHE II scores, median (range)

Day 4 5 (0–16) 3 (0–14) 0.009b

Day 8 3 (0–14) 2 (0–13) 0.016b

SIRS scores, median (range)

Day 4 2 (0–4) 1 (0–4) 0.014b

Day 8 1 (0–3) 0 (0–3) 0.027b

CRP in serum (mg/L)

Day 4

Mean 6 SD 205.37 6 55.36 178.35 6 41.36 0.013c

$150 mg/L, n 45 41 0.508a

Day 8

Mean 6 SD 176.23 6 43.71 113.58 6 36.59 0.006c

$150 mg/L, n 39 23 0.011a

Late local complications, n (%) 32 (34.41) 18 (18.95) 0.016a

Walled-off necrosis, n 23 12 0.040d

Sterile/infected, n 13/10 7/5 0.603d

Drainage or necrosectomy, n 8 4 0.247d

Pancreatic pseudocyst, n 9 6 0.432d

Drainage, n 5 3 0.495d

Total fluid in the first 72 hr (mL), mean 6 SD 13,872.15 6 3016.26 12,965.28 6 2873.39 0.719c

Ringer’s lactate (mL), mean 6 SD 4,337.37 6 275.37 4,110.36 6 281.30 0.328c

Colloid (mL), mean 6 SD 3,848.56 6 472.83 3,763.29 6 381.47 0.715c

The type of nutritional support 0.414a

Oral feeding, n 65 72

Nasogastric tube feeding, n 28 23

Meperidine injection, n (%) 62 (66.67%) 41 (43.16%) 0.002a

Hospital staying (d), mean 6 SD 21.39 6 4.57 13.21 6 3.38 0.017c

Hospital costs (¥RMB), mean 6 SD 36,271.19 6 1832.63 26,853.42 6 849.23 0.002c

APACHE II, acute physiology and chronic health evaluation II; CRP, C-reaction protein; SIRS, systemic inflammatory response syndrome.
ax2 test.
bMann-Whitney U test.
cIndependent-sample T test.
dFisher exact test.
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occurrence of SAP by 47.08% in patients with predicted SAP, and
the odds ratio for SAP of the C1COX-2-Is group to convention
group was 0.404. It indicated that the sequential regimen of
parecoxib/celecoxib may be effective on prevention of SAP.

Persistent OF has been demonstrated as the primary de-
terminant of outcome of AP in its early phase (37,38). In this
study, initially intravenous parecoxib quickly exerted its anti-
inflammatory effect and then oral celecoxib kept blocking the
inflammatory reaction in the C1COX-2-Is group. The data
showed great reduction in the serum levels of CRP, TNF-a, and
IL-6, as well as the scores of SIRS and APACHE II on day 4 and
day 8. These results were similar to the experiments of rats
treated with COX-2 inhibitors (26–28,39). Subsequently, more
patients in the C1COX-2-Is group manifested transient OF
(transient/persistent: 31/20 vs 17/37, P 5 0.003) and the in-
cidence of persistent OF was significantly decreased (21.05% vs
39.78%, P 5 0.005), although there were no difference in the
incidence of OF between the C1COX-2-Is group and con-
vention group in total (53.68% vs 58.06%, P 5 0.545). It was
indicated that COX-2 inhibitors may block the progression of
OF through anti-inflammation effect and made more patients
having transient OF. However, with regard to the prognosis, no
difference inmortality rate between 2 groups was shown. It may
be associated with the insufficient death cases in both groups.

Local complications, especially infected pancreatic necrosis,
are believed to be themain causes of bad prognosis in late phase of
SAP. In this study, COX-2 inhibitors significantly decreased late

local complications, 18.95% vs 34.41%, P 5 0.016. Infected
pancreatic necrosis occurred in 5 cases in the C1COX-2-Is group
and 10 cases in the convention group, respectively, with no dif-
ference between 2 groups (P 5 0.603). In literature, AP with
infected pancreatic necrosis and persistent OF was called as
critical AP (CAP) (40). It was reported that CAP patients had
poor prognosis, its mortality increased as high as 32% (41,42). In
this study, 12 patients could be diagnosed as CAP, in which 3
cases (25%) were died. However, insufficient CAP cases in this
trial could not show the benefits of COX-2 inhibitors. Further
studies with enough patients may be necessary to verify its effects.

Although it has been demonstrated that the excessive in-
flammatory reaction is the crucial mechanism of SAP, there is
a lack of effective anti-inflammatory strategy to block this mis-
erable cascade. Classical anti-inflammatory agents, such as glu-
cocorticoids and nonsteroidal anti-inflammatory drugs
(NSAIDs), have not been recommended forAPbecause of limited
studies and their potential adverse events. Recently, a number of
clinical studies and meta-analysis reported that rectal adminis-
tration of NSAIDs (indomethacin or diclofenac) significantly
reduce the incidence of AP after the procedure of ERCP (43–45),
and NSAIDs have been recommended to prevent post-ERCP
pancreatitis by the international guidelines (46,47). It indicates
that NSAIDs have good effectiveness and safety on prevention of
AP after ERCP. COX-2 inhibitors (parecoxib and celecoxib) be-
long to NSAIDs, selectively inhibiting on COX-2 receptors,
having similar anti-inflammatory effects and less adverse re-
action. This study firstly investigated the effects of COX-2
inhibitors on AP patients; the results showed good effectiveness
and safety on prevention of SAP in patients with predicted SAP.

Meperidine has been commonly used to relieve abdominal
pain in AP patients despite of its side-effects and dependence.
Enlightened from parecoxib widely used for postoperative pain
these years (32,33), we hypothesized the sequential regimen of
parecoxib/celecoxib in the management of AP in this study. The
results showed that abdominal pain was relieved effectively and
rapidly with 57% reduction of meperidine consumption. High
cost of SAP consumes a lot of health-care resources throughout
the world (48). This study showed that COX-2 inhibitors
markedly shortened the hospital staying and reduced the cost in
patients with predicted SAP. About 1% decrease of SAP oc-
currence with COX-2 inhibitors may save RMB475. The good
cost-effective regimenwould be of a great value in alleviating the
heavy financial burden.

There were some limitations in this clinical trial. The lack of
placebo to attain double blinding may affect the pain scoring

Figure 2. Abdominal pain scores in the C1COX-2-Is and conventional
treatment groups.

Figure 3. Serum levels of TNF-a and IL-6 in the C1COX-2-Is and conventional treatment groups. IL-6, interleukin-6; TNF-a, tumor necrosis factor-a.
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system since it is a patient-reported outcome. Being open and
conducted in a single center, there might be some data bias. The
Mann-Whitney U test used in this study might cut down the
power of the statistical tests. Although the results showed that
COX-2 inhibitors significantly reduced the occurrence of SAP, no
difference inmortality rate between 2 groupswas found. Itmay be
associated with insufficient patients, indicating the necessity of
a larger sample size for further evaluation.

In conclusion, sequential administration of COX-2 inhibitors
(parecoxib and celecoxib) in patients with predicted SAP
obtained about half-reduction of SAP occurrence through de-
creasing serum levels of TNF-a and IL-6. This regimen presented
good cost-effectiveness and relieved abdominal pain rapidly with
less meperidine consumption.
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WHAT IS KNOWN

3 SAP is still a big challenge.
3 The experimental pancreatitis could be attenuated with COX-

2 inhibitors.

WHAT IS NEW HERE
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patients with predicted SAP obtained about half-reduction of
SAP occurrence.

3 COX-2 inhibitors prevent SAP through decreasing serum
levels of TNF-a and IL-6.

3 This regimen presented good cost-effectiveness.
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