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Standard operation procedure of diagnosis and treatment process for severe acute pancreatitis: clinical application

WEI Dong-po, JIANG Wei-wei, WANG Sheng-yun, HE Chao, LI Wen-fang"
Department of Emergency, Changzheng Hospital, Navy Medical University (Second Military Medical University), Shanghai
200003, China

[Abstract] Objective To develop an integrated standard operation procedure (SOP) for in-hospital emergency
care of severe acute pancreatitis (SAP), and to explore the clinical application value. Methods We designed an integrated
SOP for in-hospital emergency care of SAP by consulting some experts from emergency intensive care unit (ICU) quality
control centers in Shanghai, referencing relevant literature and SAP guidelines at home and abroad, and considering the
clinical practice and the experience gained in the integration of “emergency-ICU” contraction at Changzheng Hospital of
Navy Medical University (Second Military Medical University). Forty-two SAP patients meeting the SOP criteria, who
were admitted to Department of Emergency of Changzheng Hospital of Navy Medical University (Second Military Medical
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University) between Jul. 2015 and Jan. 2017, were included and set as optimization group. Forty SAP patients, who were admitted
to the Department of Emergency between Jan. 2014 and Jun. 2015, were set as routine group. Clinical data of the patients were
compared between the two groups, including treatment efficiency, white blood cell count, neutrophil ratio, C-reactive protein level,
procalcitonin level, blood amylase level, blood glucose level, blood lactic acid level, serum creatinine level, oxygenation index,
modified CT severity index (MCTSI) score, intra-abdominal pressure, urinary neutrophil gelatinase-associated lipocalin (NGAL)
level and acute physiology and chronic health evaluation Il (APACHE II') score on 72 h and 1 week after admission, complications
and survival. Results The proposed SOP mainly referred to the international standard for diagnosis and treatment of SAP in 2012.
The updates were mainly in the emergency first visit and comprehensive treatment scheme. In the former, the emergency surgery
doctor was changed to emergency green channel (resuscitation room). In the latter, several clinical protocols were added, such as
intrarenous injection of a large dose of ulinastatin, rapid infusion of human albumin (intravenous injection of furosemidum when
necessary), standardized full-thatch mirabilite external application and coloclysis of sterile solution of rheum officinale. Compared
with the routine group, the total rate of treatment efficiency was significantly better, and hospital stay, exhaust recovery time, bloating
relief time, ICU duration time, and continuous renal replacement therapy time were significantly shorter in the optimization group
(all P<<0.05). There were significant differences in the white blood cell count, neutrophil ratio, oxygenation index, MCTSI score
and intra-abdominal pressure and the levels of C-reactive protein, procalcitonin, blood glucose, lactic acid, serum creatinine, urinary
NGAL on 72 h and 1 week after admission between the two groups (all P<<0.05). The levels of blood amylase were significantly
different between the two groups on 72 h after admission (P<<0.01). The incidences of acute renal failure, acute respiratory distress
syndrome, ascites, abdominal compartment syndrome, pancreatic pseudocyst and pancreatic abscess were significantly lower
in the optimization group than those in the routine group (all #<<0.05). Compared with the routine group, the survival time
was significantly longer and the survival rate within two months was significantly higher in optimization group (P<<0.05).
Conclusion The proposed in-hospital integrated emergency SOP can standardize the diagnosis and treatment process of
SAP, improve the efficiency of treatment, and reduce mortality of patients.
[Key words] severe acute pancreatitis; standard operation procedure; cytokine storm; multiple organ dysfunction syndrome
[Acad J Sec Mil Med Univ, 2018, 39(4): 372-379]
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Acute pancreatitis

| Blood biochemistry, ultrasound

| Scoring system assessment, enhanced CT |

Severity assessment

SAP MAP

| Green channel rescue room treatment‘

| General medical support treatment

v T

|Shock‘

| Responsibility|

| Renal failure |

Complete fluid resuscitation within 6 h: infusion of at least
30 mL/kg fluid (crystal to colloid ratio of 2 : 1) in the first
3 h, maintenance of mean arterial pressure of 65 mmHg;
use of somatostatin (6 mg for 24 h), monitoring vital signs
and clinical indicators

Ventilator CRRT

ICU
v

the condition

On the basis of anti-inflammatory and rehydration therapy, ulinastatin was intravenously injected with 500 000 U (one time per 6 h), 20%
of human serum albumin was injected with 20 g (one time per 12 h), and total mirabilite was externally applied with a total dose of 3 kg
daily (two times with each time lasting 12 h); coloclysis of rhubarb sterilizing solution 100 mL with two times daily; use of somatostatin
(6 mg for 24 h), and monitoring infection indexes, intra-abdominal pressure, creatinine, oxygenation index, CT of pancreas, etc. Assess

B 1 SAPH SOPiZiRiiTE
Fig1 Diagnosis and treatment process of SOP in SAP

1 mmHg=0.133 kPa. SAP: Severe acute pancreatitis; SOP: Standard operation procedure; CT: Computed tomography; MAP: Mild

acute pancreatitis; CRRT: Continuous renal replacement therapy; ICU: Intensive care unit
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Tab 1 Comparison of general information of SAP patientsbetween optimization group and routine group

Optimization group

Routine group

Index N=42 N=40 ¥/t value P value

Age (year), x s 44.141+14.10 42.23+11.27 —0.029 0.98
Gender 71 (%) 0.023 0.88

Male 29 (69.05) 27 (67.50)

Female 13 (30.95) 13 (32.50)
Etiology n (%) 9.870 0.02

Trauma 20 (47.62) 18 (45.00)

Biliogenic 12 (28.57) 13 (32.50)

High cholesterol 10 (23.81) 3(7.50)

Others 0 (0.00) 6 (15.00)
WBC (L', X10%), Xx=*s 17.86+1.59 18.22+1.48 —1.061 0.29
Blood amylase z,/(U « L™ "), x£s 587.934+21.80 583.904-32.00 0.657 0.51
Creatinine cy/(umol « L™ '), X £ 477.10+54.51 496.231+32.32 —1.944 0.06
Lactate cy/(mmol « L™ "), X+ 4.18+0.65 4241043 —0.466 0.64
APACHE Il x=s 17.86+1.37 17.58+1.36 0.936 0.35
Temperature 6/°C, x+s 38.48+0.85 38.261+0.61 1.333 0.19
Pa0,/FiO, (mmHg), x +s 177.55+24.68 180.55+13.51 —0.679 0.50
BISAP x =+ 3.8740.69 3.66+0.85 —1.010 0.32

I mmHg=0.133 kPa. SAP: Severe acute pancreatitis; WBC: White blood cell; APACHE Il : Acute physiology and chronic

health evaluation II; PaO,/FiO,: Arterial oxygen tension/inspired oxygen fraction; BISAP: Bedside index for severity in acute

pancreatitis

22 WAEFWGRSTEE LA BHE B
O . A%k 30 B, L 3 B, WHARER
&9 Bl AL 20 B, TG 11 . Pifkdl A AL
RMFHMA, ZREGHIFE L (92.86% vs

72.50%, ¥’'=6.527, P<<0.05) . S MM,
DAL 67 5 B P BB i R) . A = HECRT
B, REAKZZMERTIR] . ICU {5 R E] . CRRT JAY7
[ ¥445% (P ¥9<<0.05, £2) .
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Tab 2 Changes of hospital stay and clinical symptoms of SAP patients in optimization group and routine group

xts

Index Optimization group n=42 Routine group n=40 t value P value
Hospital stay #/d 42.88+11.37 50.45+11.42 —3.008 <<0.01
Exhaust recovery time #/d 4.69+1.80 6.73+2.16 —4.641 <0.01
Bloating relief time #/d 5.74+2.49 7.505+2.90 —2.956 0.01
ICU duration time #/d 17.55+£6.39 26.55+7.59 —5.821 <0.01
CRRT time t/h 52.60+8.47 68.68+8.59 —8.530 <0.01

SAP: Severe acute pancreatitis; ICU: Intensive care unit; CRRT: Continuous renal replacement therapy

23 MAEBH LT IEWERIARLER i BE
ABE 72 h m(ﬂe%@@ﬂ(%ﬂi? FLAl, Wt
WERASIM¥E X [ (459.45+43.01) U/L
vs (521.73£52.44) U/L, P<0.01], 1 1 J&
J& PR AL i VE B B K T LR 2 R RS i B X
[ ( 93.46+14.90) U/Lvs (93.45+11.75) U/L,

P>0.05]; ABEa 72 h, 1 JEEE, PILHEE 40

Jit g, PRI L] . C-RON K. PCT
P N 17 G N 1 W7 N R . 7 S

BEC. MCTSI ¥4, BEEHNET . R NGAL
K. APACHEINI ¥ 2R WA G iTFE X
(P 1<0.05) . W33,
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Tab 3 Clinical indexes of SAP patients in optimization group and routine group

xts
Hospital stay for 72 h Hospital stay for 1 week

Index Opt:iifétion ioitj‘r(l)e tvalue P value Optriln;ii;;tion R:itiﬁ)e tvalue P value
Temperature 6/°C 37.434+0.51 37.8040.56 2.850  <<0.01 37.11£0.39 37.574+0.57 4.099 <0.01
WBC (L™, X10°%) 1436+1.15 15.83+1.51 4974 <0.01 12.25+0.91 15.44+0.86 16.203 <<0.01
Neutrophil 0.83940.055 0.8794+0.073 2.797  <0.01 0.78440.034  0.838+0.054 5424 <<0.01
CRP py/(ng L") 133.71+4.75 137.33+5.49 3200  <<0.01 104.81£12.72 131.61+£6.96 11910 <0.01
PCT py/(ug+ L7 10.02+1.93 12.65+4.04 3.736  <0.01 5.26+1.52 9.07+1.47 11.530 <<0.01
Blood amylase z,/(U « L") 459.45+43.01 521.73+£52.44 5892 <0.01 934611490 9345+11.75 1.722 0.09
Blood glucose cy/(mmol « L") 12.08+1.34 14.36+2.26 5518  <<0.01 7.824+0.95 1046+1.36 10.190 <<0.01
Lactate cp/(mmol « L™") 3.03%0.51 3.80+0.74 5464  <0.01 1.25+1.05 2.09+0.96 3773  <0.01
Creatinine cy/(umol « L") 297.43+87.58 378.53+£89.09 4.156 <<0.01 113.76+£51.47 183.23£70.52 5.130 <<0.01
Pa0O,/FiO, (mmHg) 286.194+21.00 264.93+30.65 —3.681  <<0.01 296.90+33.92 263.45+43.66 —3.890 <<0.01
MCTSI 7.381+0.80 8.05+1.13 2922  <0.01 494+1.10 7.43+0.71 12,128 <<0.01
IAP p/cmH,0O 11.76 £4.07 14.78 +3.04 3812  <0.01 6.95+1.63 9.73+2.56 5.808 <<0.01
Urinary NGAL py/(ng « L") 199.60+32.62 315.78+66.97 9.909  <<0.01 93.33+13.23 107.70£18.34 4.051 <<0.01
APACHE Il 14.194+2.50 15.284+2.08 2.131 0.04 9.4042.08 11.534+2.85 3.833 <0.01

1 mmHg=0.133 kPa; 1 cmH,0=0.098 kPa. SAP: Severe acute pancreatitis; WBC: White blood cell; CRP: C-reactive protein;
PCT: Procalcitonin; PaO,/FiO,: Arterial oxygen tension/inspired oxygen fraction; MCTSI: Modified computed tomography severity index;

IAP: Intra-abdominal pressure; NGAL: Neutrophil gelatinase-associated lipocalin; APACHE II : Acute physiology and chronic health evaluation Il

24 WMAEFFAEE HE 4T, A
BE M) ARF, ARDS., IR . EEHRELS
TIE o TR AR AR 25 ok 7R R e i 11 A 2 SR I T A
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WAL H A 2 P IR AE .

2.5 WUMEHGAEAFFILE  Kaplan-Meier A 17
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FERHEHE FH A (=444, P<0.05) ; A7
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Tab 4 Comparison of complications of SAP patients between optimization group and routine group

n (%)
Group N ARF ARDS Ascites ACS PPC Pancreatic abscess
Optimization 42 2 (4.76) 3(7.14) 3(7.14) 2 (4.76) 3(7.14) 2 (4.76)
Routine 40 8(20.00) 9(22.50) 8(20.00) 7(17.50) 10 (25.00) 10 (25.00)
¥’ value 4.443 3.868 2916 3.402 4.897 6.717
P value 0.01 0.01 0.03 0.02 <0.01 <0.01

SAP: Severe acute pancreatitis; ARF: Acute renal failure; ARDS: Acute respiratory distress syndrome; ACS: Abdominal

compartment syndrome; PPC: Pancreatic pseudocyst

LO e Optimization group
—Routine group
£ o8}
=
=
z 0.6
@
o
Z 041
<
=3
§ 0.2
0 1 1 1 1
20 40 60 80
Survival time #/d
B2 WHSAP BENEFHEFEFRILR

Fig2 Comparison of survival and survival rate of
SAP patients between two groups

SAP: Severe acute pancreatitis
3 #
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