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Background
• Moderatly severe or severe disease ‐> 35% of patients with acute pancreatitis

• Hypovolemia in AP can occur for many reasons, including third-space fluid loss

• Hypoperfusion of the pancreas and hypovolämie‐> Necrosis

In ourstudy, administrationofa 
smallamountoffluid duringthe
initial 24 h was not associated
witha pooroutcome. T



Controlledfluid resuscitationoffers
betterprognosisin patientswithsevere
volumedeficitwithin72 hoursofSAP onset

Early aggressive intravenoushydration
withLactatedRinger’ssolutionhastens
clinicalimprovementin patientswith
mild acutepancreatitis

Based on low-certainty evidence, moderate-rate fluid 
infusion should be preferred over high-rate infusion



WATERFALL‐Trial

• the Early Weight-Based Aggressive vs. Nonaggressive Goal-Directed Fluid 
Resuscitation in the Early Phase of Acute Pancreatitis: 

• Open-Label Multicenter Randomized Controlled Trial
• Investigation about the safety and efficacy of aggressive fluid resuscitation

as compared with moderate fluid resuscitation
• sample of patients with acute pancreatitis with a range of severity of

disease



What do the guidlelines say?

American Gastroenterological Association
5-10 ml/kg/h

American College of Gastroenterology
250-500 ml/h during the first 24 

h

Japanese Association of Gastroenterology
150-600 ml/H

Vege SS et all. Initial Medical Treatment of Acute Pancreatitis: 
American Gastroenterological Association Institute Technical 
Review. Gastroenterology. 2018 Mar



Methods

• multicenter, open-label, parallel-group, randomized, controlled, superiority trial, 
• 18 centers across four countries (India, Italy, Mexico and Spain)
• May 2020 – September 2021

• Inclusion‐Criteria
• >18 years of age
• Diagnosis of acute pancreatitis
• Pain onset <24 h
• Diagnosis 8 h before enrollemend

Foster BR et all. Revised Atlanta Classification for Acute Pancreatitis: A Pictorial Essay. 
Radiographics. 2016 : Radiographics. 



Methods: Exclusion Criteria
• Positive Criteria for moderately severe or severe disease
• Heart failure
• Uncontrolled hypertension or dyselectriemia
• Chronic disease like Cirrosis, Pancreatitis
• with life expectancy < 1 Jahr



Methods

Fluid resusitation with Ringer



Outcomes
• Primary outcome

• Moderately severe or severe
pancreatitis

• Secondary outcome
• organ failure and local

complications

• Main safety outcome
• Fluid overload

• the duration of hospital stay; 
• intensive care unit (ICU) admission; 
• the number of days in the ICU; 
• the use of nutritional support or invasive treat-

ment after randomization and during the hospi-
talization; t

• the presence of SIRS 
• persistent SIRS (lasting >48 hours within the first

72 hours after randomization)
• C-reactive protein levels in blood at 48 hours

and 72 hours
• death; a composite outcome of death, 



Statistical analysis

• Anticipated incidence of moderatly severe or severe pancreatitis –
35%

• Sample size of 744 Patients > 80% power to detect a between-
group difference

• Two interim analyses were planned (after one third and two
third of the patients)



Patients



Patients
7.8 l/48 h 5.5 l/48 h



Efficacy outcomes
Primary outcome
22 % vs 17.3%

ICU Admission  
8% vs. 2 %

Any organ failure
9% vs. 5%

Hospital stay
6 days vs 5 days

More complications in the
aggressive fluid 

resuscitation group

More invasive treatments
in the aggressive fluid 
resuscitation group

No significant between group difference in the
developement of a moderatly severe or severe AP



Safety outcomes

Time to fluid overload
34 h vs. 46 h

Therapy of Fluid overload:
• Decrased hydratation 12% 

vs. 0%
• Diuretica 88% vs. 100%
• Inotropica 8% vs 0%
• Intubation: 1 Patient of

aggressive Fluid group

Fluid overload
25% vs. 8%



Discussion

• Aggressive fluid resuscitation increases the risk of volume overload
• Increased harm without improvement ‐> trial was stopped

• Increased risk for Fluid overload
• Overall population
• Patient with SIRS at the baseline
• Patients with hypovolamia

• No significant between‐group difference in the risk of moderately
severe or severe pancreatitis



Discussion

• Agressive Fluid resuscitation
• higher intensity of symptoms
• Longer hospital stay
• Higher incidence of necrotizing pancreatitis

• Aggressive hydration is linked to worse outcomes in criticall ill
patients (?)

• Pancreatitis is associated with a higher intraabdominal pressure ‐> 
higher intensity of symptoms when given fluids



Limitations

• Underpowered: The Trial was terminated at the first interim analysis
• Bias due openlabel trial
• Even patients in the moderate-resuscitation group received a 

liberal volume of fluid -> to aggressive in the aggressive fluid 
resuscitation group?

• the exclusion of patients at high risk for volume overload -> 
Selection if patients with less severe disease

• Oral feeding



Remaining Questions

• Only patients with mild pancreatitis – what to do with severe ill
patients?

• What is happening to BUN, hemocrit, renal function?

Question of optimal fluid resuscitation still unanswered
‐ More studies about which patient needs which amout of

fluid (severity of disease, comorbidity)


