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A positive fluid balance is associated with a worse outcome

In patients with acute renal failure
Critical Care 2008, 12:R74

Hazard ratios: results of multivariate Cox regression analysis for 60-day mortality in critically ill patients with acute renal failure

Charactenstic Hazard ratio 950 Cl P value

Age 1.02 1.01-1.03 <0.001
SAPS |l (per point) 1.03 1.02-1.04 <0.001
Heart failure 1.38 1.05-1.81 0.02

Medical admission 1.68 1.35-2.08 <0.001
Mean fluid balance, L/24 hours 1.21 1.13-1.28 <70.001

Mechanical ventilation 1.55 1.14-2.11 <20.001
Liver cirrhosis 2,783 1.88-3.95 =20.001

Cl, confidence interval; SAPS Il, Simplified Acute Physiology Score Il

Mean fluid balance was significantly more positive in patients with early and late ARF than in patients
without ARF throughout the first 7 days of the ICU stay.

Mean fluid balance was retained as an independent predictor of mortality.




Comparison of two fluid-management strategies in ALI
ARDS Network Clinical Trials

Proportion of Patients

H\-_:__.:____ Alive, liberal strategy

Breathing
without
assistance, )
conservative J_,-"'
strate g:,r’,/

N Engl J Med. 2006; 354(24):2564-2575

_____ Alive, conservative strategy

- Breathing without assistance,

liberal strategy

A randomized study of comparing
conservative and liberal fluid
management for 1000 ALI patients.

The conservative strategy of fluid
management improved lung function,
but did not increase the use of dialysis.




Effect of diuretic use on 30-day postdialysis
mortality in critically ill patients receiving acute

dialysis
prospective, multicenter, observational study, 572 patients with postsurgical acute
kidney injury receiving hemodialysis

Accumulated diuretics dose predicts post dialysis 30 days mortality

2
=]
o
o
-
L _
o

Accumulation 3 days furosemide equivalent (g)

PL0S One. 2012;7(3):e30836




Meta-analysis of frusemide to prevent or treat acute renal

failure
9 RCTs totalling 849 patients with or at risk of acute renal failure

No with event/No in group

Study or subeategory Frusemide  Placeho Relative risk glandnm Weight Relative risk grandn
) ) effect) (95% Cl) (%) effect) (95% CI)
Inhospital mortality

Frusemide to prevent acute deterioration in renal function
Hager*? / L 1.80 (0.50 to 7.26)
2
7.25)

10 (frusemide), 4 (placebe
20,31, df=1,
46, P=0.15

a e Frusemide is not associated with any significant
{ clinical benefits in the prevention and
agd treatment of AKI.

125 (frusemide), 109 (placebo)

RERE  Frusemide is not associated with improved
Vi mortality or rate of independence from RRT

Requirement for renal replacement therapy or dialysis

Frusemide to prevent acute deterioration in renal function
Not estimable

oibsd  High doses may be associated with an increased

Subtotal (95% CI) 7 4 6 10 35.

T-:-tjlm he,‘ 3 1r’ll?8ﬂ1\d€W ?Hu.‘:ce ‘- - r i S k Of OtOtOX i C i ty

tfor c

Frusemide to treat acute renal failure
Brown"® / 04 (097 to 1.11)
nnopoulos™® A . 02 to 0.96)
einknecht™®
Shilliday™

100.00 9 (0.80 t0 1.22)

BMJ. 2006; 26;333(7565):420

Favours
control




 RRTPAN F /BRI E 750

e A= LB, E & LRI B[R] ,
EEENRZZ R 7K AR
% ﬂw&ﬁﬂ%%ﬁm—




JAH/ACS Management:
Consider Hemofiltration

Fluid Overloaded Post CVVH

"overhydrated patient” patient after "aggressive" CVVH (-17 1)
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Impaired Gut Acute pancreatitis

Barrier Function ﬂ

Oedema, “third place”

Pancrealic g ; ia === Splanchnic
Cascade of pathophysiclogic processes triggered by shock. ; fluid loss, hypovolemia, i
pathophy gic p g9 ¥ necrosis altered microcirculation vasoconstriction

! !

inflammatory -lintestinal Relative Intestinal
cytokines motility Ischemia

- bacterial

l overgrowth l
Infected - malnutrition
SIRS/MODS | pancreatic Ischemia /reperfusion

necrosis injury

~ |

Bacterial translocation | GUT barrier failure ‘
Endotoxemia —
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Table 3. Comparisons of LPS and L/M ratio between two groups
(mean + SD)
Variables On admission  Day 1 Day 3 Day 5 Day 7
LM
Study (n=20) 0.47£0.17 042+0.18 0.2620.18 0.1520.20
Control (n=20) 0.50+0.23 0.48+0.24 0.40+0.26 0.34+0.27
P values 0.665 0.456 0.076 0.001
LPS (EU/ml)
Study (n=20) 0.61£0.19 0.49+0.24 0.33+0.22 0.19+0.22 0.1240.2}
Control (n=20)  0.58+0.24 0.5520.24 0.45+0.26 0.35+0.27 (0.26+0.29
P values 0.665 0.473 0.129 0.006 0.008

Table 4. Comparisons of CRP, IL-6 and TNF-a between two
groups (mean + SD)

Variables On admission  Day 1 Day 3 Day 5 Day 7
CRP (mg/dl)
Study (n=20) 11.83+4.55 15424482 13.81+445 9.14+4.34 6.0284.65
Control (n=20) 1066424 14.11£3.80 15864360 13.16¢431 9.16+6.29
P values 0402 0499 0.053 0.002 0038
[L-6 (pg/ml)
Study (n=20) 44.22424.52 33.68+22.04 2097+1747 13.20:14.55 8.14+12.68
Control (n=20) 40.58+30.32 35.24+30.67 29.00+28.23 21.98+2543 17.39+2294
P values 0.358 0.685 0.387 0.194 0.034
TNF-at (pg/ml)
Study (n=20) 107.52£51.49 89.74+57.89 63.20+55.09 43.43+54.11 30.861+54.51
Control (r=20) 88.10£63.04 77.70£61.03 67.33+61.51 64.13+70.21 55.51+66.16
P values 0.126 0.365 — 0.871 0.330 0.086

Chin Med J 2010:123(12):1537-42
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THE SYSTEMIC EFFECTS OF IAP

Pulmonary
« TPIP, Paw
1 Qsp/Qt, VdIVt
\ compliance
_ : _ atelectasis
Cardiovascular A Dy hypoxia
» hypovolemia 1/ R hypercarbia
4 venous return — N L'
4 CO

NS
. TICcP
. L CPP

. TSVR X — Thoracoabdominal

1 PAOP, CVP i S * elevated diaphragm
o « T intrathoracic pressure
« |VC distortion

. | portal blood flow ' + { wall compliance

Hepatic

. J, lactate clearance - J' abd wall blood flow

Gastrointestinal Renal
« { celiac / SMA blood flow « | renal blood flow
« { mucosal blood flow I « L UOP

ik - LGFR
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Improve abdominal wall
compliance

Ensure Adequate sedation and analgesia




IJAH/ACS Management :
Evacuate Bowel, Peritoneal
Fluids

v,
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Evacuate Extraluminal space
occupying lesions

Use bedside ultrasound to identify lesions/fluid
that might be removable

=

Liver
.— Free Fluid in

Morrison's
.. = Pouch
__RightKidney

o =3
- -~




CASE PRESENTATION

* 900 mL milky ascites aspirated
using a central venous catheter
placed above the liver

* 1 hour post-paracentesis
—BP 150/80, HR 110
-Sa0, 0.93, FiO, 0.70
—UOP: 35 mL/hr
— ABG: 7.27/70/64/3.9
— AP 14 mmHg
— Decompression was avoided

2014-4-14 chenhong 48




Evacuate Intraluminal contents

Initiate gastro/colonic prokinetic agents

Erythromycin 200 mg 1V q 8 h
Metoclopramide 10 mg IV g 6 h

Neostigmine 1-2 mg IV slow infusion
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« Avoid overresuscitation

Target Range & : 2 2o
L mwT— Fluid resuscitation volume should be carefully
monitored to avoid over-resuscitation in patients at

8cmH:0 risk for IAH/ACS (Grade 1B)

Hypertonic crystalloid and colloid-based
resuscitation should be considered in patients with
i IAH to decrease the progression to secondary ACS
(Grade 1C)

Central Venous Pressure

inear doepandon t organ blood flow on
Bolus 1 Bolus 3 of

Adapted from Intensive Care Medicine 2006;32(11):1722-1732 & 2007;33(6):951-962
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SURGICAL TREATMENT OPTIONS

* Immediate decompressive laparotomy reduces IAP and
restores systemic perfusion

» Appropriate for patients with ACS refractory to less
Invasive treatments

- Should not be delayed until organ failure is irreversible

2014-4-14 chenhong
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(severe acute pancreatitis, SAP)

o« RIERMER (<2f8)

% SIRS>MODS—ZET- (15<20%)

» JRARBHS (>2-3F)D

< Sepsis>MODS —»FET (5>80%)

AR, YR

Ann Surg 2007;245:674-683
Pancreatology 2007;7:63—66




SR 2 (acute pancreatitis, AP)

» JEEBER

< 80-90% AR (JKih) — B MR
% 10-20% HER (IRH) ——MODS. BK+— KL ZE10-30%

= 10-35% R AR IR AL It = By (2-3J)
o FERRIAILRY:. BEERAT-ARER

SIRIER: LTHEIRIE: 5-25%; IRFERELYL: 40-50%

Am J Gastroenterol 2006;101:2379-2400
Gastroenterology 2007;133:e1-e25
Am J Surgery 2007:194: S39-544




iR R G2 I

o FR MR
“CT: JRIRAIE, “<IEAE”
o B TC T ARG PR IR
< CTEGEE T T 4EFR (FNA)
o B 22 QYL S 5
o HERE. WTEE. 22
U E88%, FiFPE90%
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Gut 2005; 54 Suppl 3:iii1-9
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Summary of isolated pathogens in infected
pancreatic necrosis

Pathogens Approximate
frequency

Gram-negative rods J0=-T0%
Enterobacteriaceae (Escherichia coll,
Klebsiella spp., Proteus spp.)
Pseudomonas aeruginosa

(Gram-positive coccl 20-40%
Staphyloccus aureus, coagulase-negative
staphylococcl, Enterococcus spp.

Anaerobes = 1%
Bacteroides spp.

Fungi 1 0—40%
Candida spp.
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¢ quinolones (ciprofloxacin, ofloxacin)

¢ carbapenem, imipenem

Pancreatology 2007;7:531-538
Scand J Gastroenterol 2007:;42:771-776
Am J Gastroenterol 2008:103:104-110




PUERVIT

1nnbionc Efficacy factor

minoglycosides
Netilmicin 0.14
Tobramycin 0.12
Acvlureidopenicilling
Mezlocillin 0.71
Piperacillin 0.72
_ephalosporins
Cetotiam 0.75
Ceftizoxime 0.76
Ceforaxime 0.78
Ceftriaxone .79
Juinolones
Ciprofloxacin (.86
Ofloxacin 0.87
arbapenems
Imipenem

-

JRARH T B+ 78 o LIRS

Br J Surg 1998; 85:582-587



Prophylaxis Control Risk Ratie Risk Ratio
Study or Subgroup Events Total Events Total Wealght M-H, Fixed, 95% CI M-H, Fixad, 95% C
Barmada et al 08 24
Dalcensario ot al 96 1
Deallinger gt al 07 50
Garcia-Barrasa 09 22
Isenmann et al 04 58
Mordback et al 01 %
Pederzoli et al 93 41
Rokke et al 07 ae
Salnlo ot al 95 30
Schwarz ot al 97 12
Spicak et al 02 33
Spicak et al 03 20
Xue at al 09 29
Yang ot al 09 28

Prophylaxis  Control 5

Study or Subgroup Eventz Tolal Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% Ci

Barreda et al 08 2 1.8% 2.13[0.38, 11.76) ———*

Delcansarie ot al 96 37% 045[001,270) ¢

1.11[0.49, 2.50) Dellinger et al 07 6.6% 1.50[0.58,3.90] -

1.73[0.35, 8.41] Garcia-Barrasa 09 9.4% 0.86[0.40, 1.85] —

0.72[0.17, 3.08] Isenmann et al 04 S6% 1.35[0.46,4.01] —

0.53[0.11,2,50] Nardback et al 01 5.7% 0.22(003,1.71)+—

0.60 [0.15, 2.51] Pedorzoli ot al 93 122% 0.40[0.15, 1.06] w;

077 [0.19, 3.20) Rokke et al 07 65% 051[0.14,190) ——=—
.
-

(=]

Mot eslimable
036004, 300

Sainio et al 95 132% 0.75[0.37,1.51

00'1;0[%%21' 13'22; Schwarz et al 97 77% 114 10.59, 2.22F

2019.0712, Spicak et al 02 0.6% 2.74(0.12, 64.69)

1.52 [0.40, 5.81] Spicak et al 03 64% 053(0.15,1.82]

0.84 [0.26, 2.69] Xue ot al 09 114% 074 [0.35, 1.61]

0.70[0.17, 2.84] — Yang ot al 09 9.1%  0.70[028,1.74]
062[0.11,341] —————————————

P L N I R g e
L N Ry P
BHNECEREERES

Total (95% €I) 421 100.0%  0.78 [0.60, 1.02]
Total (95% CI) 420 421 0.74 [0.50, 1.07] L = Total events 1| 89 ) )
Total évants a1 56 Helerogeneity: Chf = 11.39, di = 13 (p = 0.58); " = 0% u'z e L o é
Heterogenalty: Chit = 7.25, df = 12 {p = 0.84); FF = 0% ; ; ; Test for overal effect: Z = 1,81 (p = 0.07) e B rE | il st Cant
Test for overall eflect Z = 1,58 (p=0.11) 02 05 1 5 ;

Favours Exparimental  Favours Control

. Forest plot of relative risk; [95% confidence intervals): infected pancreatic necrosis.

Figure 3. Forest phot of relative risk; [95% confidence intervals]: mortality,

Prophylaxis Contral Rizk Ratlo Rizk Ratio
Prophylaxis Control Risk Ratio Risk Ratio Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H. Fixed. 95% CI
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI Barreda ot al 09 4 34 1.8% 283058, 14.24] §

Delcenserie et al 96 0 12 7% 0.15[0.01, 2.70]
Barreda et al 09 24 5 9.7% 1.98[0.71,5.51] - Dellinger et al 07 13 50 A% 1.30 [0.63, 2.68]

Delcenserie et al 96 11 4 X 0.12[0.01, 2.01] | Garcla-Barrasa 09 18 6% 1.19[0.61, 2.33]
Dellinger et al 07 50 gk 0.67[0.41,1.10] T Isenmann &t al 04 56 ¥ 1.61 [0.63, 4.13]
Garcia-Barrasa 09 22 . 0.65 [0.27, 1.53] - Nordback et al 01 33 A9 0.53[0.11, 2.50]
|senmann et al 04 58 0.97 [0.49. 1.90] I Pederzall et al 83 33 136%  0.88[0.45 1.73]
Pederzoli et al 93 41 } 0.30[0.13, 0.68] Folde et al 07 87 33% 103(0.22,4.76)
Rokke et al 07 %6 } 0.26 [0.08, 0.84] S 0161 03 2 dabs  Ofend 104

' Spicak et al 02 30 % 0.78[0.29, 2.06]
Schwarz et al 97 13 : 0.67 [0.24, 1.82] Spicak et al 03 21 54% 084026 2.69]
Yang et al 09 28 14.6% 1.34[0.69, 2.60] Xue et al 09 37 10, 0.93 (0,44, 1.99]
Yang el al 09 28 8% 0.74 [0.22, 2.47]

Total (95% CI) 283 100.0% 0.70 [0.46, 1.06]
Total events 68 97 Total (95% CI) 408 100.0%  0.93[0.72,1.20]
H . 7 _ ORI _ _ 12 _ Eno, | } | Total events Bs ]

eterogeneity: Tau® = 0.20; Chi® = 17.12, df = 8 (p= 0.03); I = 53% Helerogeneity: Chif = 0,42, df = 12 (p = 0.67}; I = 09%
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igure 5. Forest plot of relative risk; [95% confidence intervals]: non-pancreatic infections. re 6. Forest plot of relative risk; [95% i, ls): surgical

The use of antibiotic prophylaxis was not associated with a
statistically significant reduction in mortality, in the incidence of
Infected pancreatic necrosis, in the incidence of non-pancreatic
Infections, and in surgical interventions.

Scandinavian Journal of Gastroenterology, 2011; 46: 261-270
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