
1539 

 International Journal of Medicine and Public Health, Vol 16, Issue 4, October-December 2026 (www.ijmedph.org) 
 

 

 
 

 

 
 
 

 
 
 

Systematic Review Article 

 

FLUID RESUSCITATION STRATEGIES IN ACUTE 
PANCREATITIS: A SYSTEMATIC REVIEW 
 

Aboo Manazir1, Margi Patadia2, Tigran Petrosyan3 

1Medical Student, Yerevan State Haybusak University, Armenia 
2Tutor, Department of physiology, Dr Kiran Patel Medical College and Research Institute, Bharuch, India 
3Medical Institute, Yerevan Haybusak University, Armenia 

 

Background: Acute pancreatitis (AP) is a common gastrointestinal emergency with 

clinical severity ranging from mild, self-limiting disease to severe pancreatitis 

associated with organ failure and increased mortality. Early fluid resuscitation is a 

cornerstone of management, aiming to restore intravascular volume, improve 

pancreatic perfusion, and reduce complications. However, the optimal fluid 

resuscitation strategy, including the type, volume, rate, and timing of fluid 

administration, remains controversial. While aggressive hydration was traditionally 

recommended, recent evidence supports a more individualized, goal-directed 

approach to minimize the risk of fluid overload and related complications. 

Therefore, this systematic review aims to evaluate the current evidence on fluid 

resuscitation strategies and their effects on clinical outcomes in patients with acute 

pancreatitis. The objective is to compare the effectiveness and safety of different 

fluid resuscitation strategies and intravenous fluid types in acute pancreatitis, and to 

assess their impact on disease severity, organ failure, pancreatic necrosis, length of 

hospital stay, mortality, and fluid-related adverse events. 

Materials and Methods: This systematic review was conducted in accordance with 

the Preferred Reporting Items for Systematic Reviews and Meta-Analyses 

(PRISMA) guidelines. A comprehensive literature search was performed in 

PubMed, Scopus, Web of Science, Embase, and the Cochrane Library using relevant 

keywords acute pancreatitis, fluid resuscitation, fluid resuscitation strategies and 

clinical outcome. Article published from year 2002 included. Eligible studies were 

screened independently by two reviewers based on predefined inclusion and 

exclusion criteria. Data on study characteristics, fluid resuscitation strategies, 

disease severity, organ failure, pancreatic necrosis, length of hospital stay, mortality, 

and fluid-related adverse events were extracted using a standardized data collection 

form. The methodological quality of the included studies was assessed using 

appropriate risk-of-bias tools, and the findings were synthesized qualitatively. 

Results: Evidence suggests that early, individualized fluid resuscitation improves 

outcomes in acute pancreatitis. Lactated Ringer’s solution generally reduced 

systemic inflammatory response syndrome (SIRS) and C-reactive protein (CRP) 

more effectively than normal saline. However, excessive fluid administration (>4.1 

L/24 h) and rapid hemodilution were associated with increased organ failure, sepsis, 

and mortality. Hydroxyethyl starch (HES) and adjunctive therapies showed limited 

or inconsistent clinical benefits. Overall, early, goal-directed fluid therapy with 

preference for Lactated Ringer’s solution while avoiding fluid overload appears 

most appropriate. 

Conclusion: Early, individualized fluid resuscitation, particularly with Lactated 

Ringer’s solution, may improve inflammatory outcomes in acute pancreatitis. 

However, excessive or rapid fluid administration may worsen complications. 

Further high-quality randomized trials are needed to define optimal fluid strategies 

and clarify the role of adjunctive therapies. 
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INTRODUCTION 
 

Acute pancreatitis (AP) is a common gastrointestinal 

emergency and a major cause of hospitalization 

worldwide. Its clinical presentation ranges from mild, 

self-limiting inflammation to severe disease 

characterized by pancreatic necrosis, organ failure, 

and increased mortality. Early identification and 

appropriate management are essential to prevent 

disease progression and improve patient outcomes. 

Fluid resuscitation is the cornerstone of early 

treatment in acute pancreatitis, aiming to restore 

intravascular volume, improve pancreatic perfusion, 

and prevent complications resulting from 

hypovolemia and systemic inflammation. However, 

the optimal fluid resuscitation strategy remains 

uncertain. While aggressive hydration was 

traditionally recommended, recent evidence suggests 

that excessive fluid administration may increase the 

risk of fluid overload, respiratory complications, and 

abdominal compartment syndrome. Consequently, 

current guidelines increasingly favor individualized, 

goal-directed fluid therapy using balanced 

crystalloids, particularly Lactated Ringer's solution, 

when appropriate. 

Compared with Normal Saline (NS), Lactated 

Ringer's (LR) significantly reduced the risk of 

moderately severe/severe acute pancreatitis (Odds 

Ratio [OR] 0.49; 95% Confidence Interval [CI] 0.25–

0.97), ICU admission (OR 0.33; 95% CI 0.13–0.81), 

and local complications (OR 0.42; 95% CI 0.20–

0.88), with no significant differences in SIRS, organ 

failure, or hospital stay (Zhou S et al.,2021).[1] 

Fluid therapy remains a fundamental component of 

early acute pancreatitis management; however, the 

supporting clinical evidence is limited and generally 

of low quality (Haydock MD et al., 2013).[2] 

Aggarwal A et al. (2014) concluded that while early 

fluid resuscitation is fundamental in acute 

pancreatitis, the optimal type, rate, and volume of 

fluid therapy remain uncertain, highlighting the need 

for evidence-based fluid management strategies.[3] 

Li XW et al. (2023) analyzed 9 Randomized 

Controlled Trials (RCTs) (953 patients) and found 

that aggressive intravenous hydration increased 

mortality in severe acute pancreatitis (Risk Ratio 

[RR] 2.45; 95% CI 1.37–4.40) and fluid-related 

complications in both severe and non-severe disease, 

supporting conservative fluid resuscitation.[4] 

Despite numerous clinical trials and updated 

recommendations, there is ongoing debate regarding 

the ideal type, volume, rate, and timing of fluid 

administration in acute pancreatitis. Therefore, this 

systematic review aims to evaluate the current 

evidence on fluid resuscitation strategies and their 

impact on clinical outcomes, including disease 

severity, organ failure, complications, length of 

hospital stay, and mortality, to support evidence-

based management of patients with acute 

pancreatitis. 

Objectives: To compare the efficacy and safety of 

various fluid resuscitation strategies and intravenous 

fluid types in the management of acute pancreatitis, 

and to evaluate their effects on disease severity, organ 

failure, pancreatic necrosis, length of hospital stay, 

mortality, and fluid-related adverse events. 

 

MATERIALS AND METHODS 
 

This systematic review was conducted in accordance 

with the Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses (PRISMA) guidelines. 

A comprehensive literature search was performed in 

PubMed, Scopus, Web of Science, Embase, and the 

Cochrane Library using relevant key words acute 

pancreatitis, fluid resuscitation, fluid resuscitation 

strategies and clinical outcome. Article published 

from year 2002 included. Original research studies 

including, case-control studies, longitudinal studies, 

cohort studies, randomized controlled trials, 

observational studies, case study evaluating fluid 

resuscitation strategies in acute pancreatitis included. 

Studies not reporting relevant outcomes, lacking 

extractable data, editorials, conference abstracts were 

excluded. Titles, abstracts, and full-text articles were 

independently screened by two reviewers, with 

disagreements resolved through discussion. Data 

extraction and quality assessment were performed 

independently using standardized tools appropriate 

for each study design. Due to heterogeneity in study 

designs and outcome reporting, the findings were 

synthesized narratively. 

 

 
Figure: PRISMA Flow chart of Study Selection Process 

 

RESULTS 

 

A randomized controlled trial involving 40 patients 

with acute pancreatitis compared goal-directed and 

standard fluid resuscitation using either Lactated 

Ringer's solution (LR) or normal saline (NS). The 

mean fluid volume administered over 24 hours was 

similar between the goal-directed and standard 
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groups (4300 mL vs. 4600 mL; P = 0.87). Goal-

directed therapy did not significantly reduce the 

incidence of systemic inflammatory response 

syndrome (SIRS) (11.8% vs. 13.0%; P = 0.85) or C-

reactive protein (CRP) levels after 24 hours (87.1 vs. 

69.2 mg/dL; P = 0.75) compared with standard 

resuscitation. In contrast, patients receiving Lactated 

Ringer's solution demonstrated a significantly greater 

reduction in SIRS (84% vs. 0%; P = 0.035) and lower 

CRP levels (51.5 vs. 104 mg/dL; P = 0.02) than those 

receiving normal saline, suggesting that LR is more 

effective in reducing systemic inflammation in acute 

pancreatitis (Wu BU et al., 2011).[5] 

de-Madaria E et al. (2018) conducted a triple-blind, 

randomized controlled trial comparing Lactated 

Ringer's solution (LR) with normal saline (NS) in 

adults with acute pancreatitis (19 LR; 21 NS). At 48 

hours, the median number of SIRS criteria was 1 (0–

1) in the LR group versus 1 (1–2) in the NS group (p 

= 0.060). CRP levels were significantly lower with 

LR at 48 hours (28 [3–124] vs. 166 [78–281] mg/L; 

p = 0.037) and 72 hours (25 [3–169] vs. 217 [59–323] 

mg/L; p = 0.043). In vitro, LR inhibited macrophage 

inflammatory activation and Nuclear Factor Kappa B 

(NF-κB) signaling, supporting a direct anti-

inflammatory effect of lactate. These findings 

suggest that Lactated Ringer's solution reduces 

systemic inflammation more effectively than normal 

saline in acute pancreatitis.[6] 

Choosakul S et al. (2018) conducted a randomized 

controlled trial involving 47 patients with acute 

pancreatitis (24 received normal saline solution 

[NSS] and 23 received Lactated Ringer's solution 

[LRS]) using a goal-directed fluid resuscitation 

protocol. LRS was associated with a significantly 

greater reduction in SIRS at 24 hours (26.1% vs. 

4.2%; P = 0.02), whereas SIRS at 48 hours was 

similar between the LRS and NSS groups (26.1% vs. 

33.4%; P = 0.88). Mortality was 0% with LRS and 

4.2% with NSS (P = 1.00). No significant differences 

were observed in CRP, Erythrocyte Sedimentation 

Rate (ESR), procalcitonin, local complications 

(21.7% vs. 29.2%; P = 0.74), or median hospital stay 

(6 vs. 5.5 days; P = 0.915). These findings suggest 

that LRS provides an early reduction in systemic 

inflammation during the first 24 hours, with no 

significant differences in later outcomes compared 

with NSS.[7] 

Kayhan S et al. (2021) conducted a prospective 

randomized single-center study, 142 patients with 

acute pancreatitis received either Normal Saline 

Solution (NSS, n = 65) or Lactated Ringer's Solution 

(LRS, n = 77). The LRS group had a significantly 

lower incidence of moderate acute pancreatitis (p = 

0.011), lower CRP levels at 48 hours (p = 0.010), and 

higher serum pH and bicarbonate levels (p < 0.001) 

than the NSS group, indicating reduced inflammation 

and disease severity with LRS.[8] 

Lee A et al. (2021) conducted a double-blind 

randomized controlled trial involving 121 patients 

with acute pancreatitis, comparing Lactated Ringer's 

solution (LR) with Normal Saline (NS). Most 

participants had mild pancreatitis, and baseline SIRS 

prevalence was similar between the LR (27.9%) and 

NS (23.3%) groups. The primary outcome assessed 

changes in SIRS at 24 hours, with additional 

evaluation at 48 and 72 hours, disease severity, 

Intensive Care Unit (ICU) admission, hospital stay, 

and adverse events.[9] 

Mao EQ et al. (2010) conducted a randomized study 

involving 115 patients with severe acute pancreatitis, 

comparing rapid (n = 56) and slow (n = 59) 

hemodilution. Rapid hemodilution was associated 

with a shorter time to sepsis (7.4 ± 1.9 vs. 10.2 ± 2.3 

days), a higher 28-day sepsis incidence (78.6% vs. 

57.6%), and lower in-hospital survival (66.1% vs. 

84.7%, P < 0.05). The authors concluded that rapid 

hemodilution increased sepsis and mortality, 

recommending maintenance of hematocrit between 

30% and 40% during the acute phase.[10] 

Gardner TB et al. (2010) retrospectively evaluated 45 

patients with severe acute pancreatitis, comparing 

early (≥33% of the 72-hour fluid volume 

administered within the first 24 hours; n = 17) and 

late (<33%; n = 28) fluid resuscitation. The late 

resuscitation group had significantly higher mortality 

(18% vs. 0%, p < 0.04) and a higher, though non-

significant, rate of persistent organ failure (43% vs. 

35%, p = 0.31). There was no difference in the total 

fluid volume administered over 72 hours.[11] 

Brown A et al. (2002) evaluated 39 patients with 

acute pancreatitis, including 28 with necrotizing and 

11 with interstitial pancreatitis. Patients with 

necrotizing pancreatitis presented earlier (18 vs. 38 

hours, p = 0.005). Persistent hemoconcentration at 24 

hours was observed only in patients with necrotizing 

pancreatitis (12/28 vs. 0/11, p = 0.009), despite 

similar fluid resuscitation volumes (4.0, 4.5, and 4.1 

L, p = 0.81), suggesting that persistent 

hemoconcentration is associated with pancreatic 

necrosis.[12] 

de-Madaria E et al. (2011) prospectively studied 247 

patients with acute pancreatitis and found that 

receiving >4.1 L of fluid within the first 24 hours was 

independently associated with persistent organ 

failure, acute fluid collections, respiratory 

insufficiency, and renal insufficiency. In contrast, 

<3.1 L was not associated with organ failure, local 

complications, or mortality, while 3.1–4.1 L was 

associated with favorable outcomes.[13] 

Warndorf MG et al. (2011) retrospectively studied 

434 patients with acute pancreatitis and found that 

early fluid resuscitation reduced SIRS at 24 hr (15% 

vs 32%, P=0.001), 48 hr (14% vs 33%, P=0.001), and 

72 hr (10% vs 23%, P=0.01), organ failure at 72 hr 

(5% vs 10%, P<0.05), ICU admission (6% vs 17%, 

P<0.001), and hospital stay (8 vs 11 days, P=0.01), 

with greater benefits in interstitial pancreatitis.[14] 

Wall I et al. (2011) found that increased hydration in 

acute pancreatitis was associated with reduced 

pancreatic necrosis (15% vs 4%) and mortality (12% 

vs 3.5%, P=0.03). Hydration rates increased from 184 

to 284 mL/hr during the first 6 hours and from 188 to 

221 mL/hr during the first 12 hours (P=0.02), 
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suggesting improved outcomes with more aggressive 

fluid therapy.[15] 

Kuwabara K et al. (2011) analyzed 9,489 adults with 

acute pancreatitis (AP) and found that 1.1% required 

ventilation, 1.7% hemodialysis, and 1.0% both. 

Higher fluid volume during the first 48 hours was 

associated with increased mortality in severe AP, 

whereas a higher Fluid Volume (FV) ratio, Total fluid 

volume given during the first 48 hours/ Fluid volume 

given during the first hour (FV48/FVH) was 

associated with lower mortality. The findings support 

severity-based, continuous monitoring and 

adjustment of fluid therapy.[16] 

Eckerwall G et al. (2006) retrospectively studied 99 

patients with severe acute pancreatitis, with 17% 

hospital mortality. Admission hypovolemia occurred 

in 13% (13/99) and was associated with increased 

mortality (P=0.009). During the first 3 days, patients 

received 11,000±4,100 mL fluids and 1,470±820 

kcal, indicating potential areas for improving fluid 

and nutritional management.[17] 

Du XJ et al. (2011) randomized 41 patients with 

severe acute pancreatitis to 6% Hydroxyethyl Starch 

(HES) 130/0.4 (n=20) or Ringer’s Lactate (n=21). 

HES significantly reduced intra-abdominal pressure 

during days 2–7, decreased mechanical ventilation 

use (15.0% vs 47.6%), and achieved earlier negative 

fluid balance (2.5±2.2 vs 4.0±2.5 days), suggesting 

potential benefits in early severe AP resuscitation.[18] 

Costea NC et al. (2025) randomized 108 patients with 

mild-to-moderate acute pancreatitis to dextran 40 

plus Ringer’s Lactate or Ringer’s Lactate alone. 

Dextran significantly reduced CRP, while SIRS, 

organ failure, mortality, and complications were 

comparable. Hospital stay was 5 vs 6 days (P=0.1), 

with similar mild adverse events.[19] 

Shu W et al. (2025) randomized 60 ICU patients with 

acute pancreatitis to 5% albumin plus crystalloids or 

crystalloids alone. Albumin did not improve SIRS 

remission or 60-day mortality, but reduced sepsis 

incidence (10% vs 36.7%, P=0.01).[20] 

Futier E et al. (2020) conducted a multicenter 

randomized trial of 775 patients undergoing major 

abdominal surgery, comparing 6% HES 130/0.4 with 

0.9% saline. Death or major complications at 14 days 

occurred in 36% vs 32% (RR 1.10, 95% CI 0.91–

1.34; P=0.33), with no significant differences in 

secondary outcomes. Mortality at 28 days was 4.1% 

vs 2.3% (RR 1.76, 95% CI 0.79–3.94; P=0.17), 

providing no support for HES use.[21] 

Zhao G et al. (2013) randomized 120 patients with 

severe acute pancreatitis to normal saline (NS), NS + 

HES, or NS + HES + glutamine. Compared with NS, 

the HES groups reached the endpoint earlier (3.9 ± 

0.23 and 4.1 ± 0.21 vs. 5.8 ± 0.25 days; P < 0.05) and 

required less fluid (67.26 ± 28.53 and 61.79 ± 27.61 

vs. 85.23 ± 21.27 mL/kg/day; P < 0.05). Renal 

dysfunction, Acute Respiratory Distress Syndrome 

(ARDS), Multiple Organ Dysfunction Syndrome 

(MODS), Abdominal Compartment Syndrome 

(ACS), infections, Intra-Abdominal Pressure (IAP), 

inflammatory markers, urinary Lactulose/Mannitol 

ratio (L/M ratio), and endotoxin levels were reduced, 

while mortality was not significantly different. The 

findings suggest that HES-based resuscitation, 

particularly with glutamine, may improve 

inflammation and intestinal barrier function in severe 

AP.[22] 

Lipinski M et al. (2015) retrospectively studied 103 

patients with acute pancreatitis treated with Ringer’s 

lactate (RL) or normal saline (NS). No significant 

differences were found in pancreatic necrosis (25% 

vs. 19%; P = 0.637), enteral nutrition requirement (23 

vs. 17; P = 0.534), mortality, or hospital stay (9 days 

in both groups; P = 0.776). RL did not improve 

clinical outcomes compared with NS.[23] 

Wang ZF et al. (2004) reported that in 32 patients 

with severe acute pancreatitis, dexamethasone and 

dextran 40 improved abdominal pain within 4–8 

hours; 27 recovered without surgery, while 5 required 

surgery and 4 died. The combination may reduce 

inflammation and improve microcirculation.[24] 

 

Table: Studies Included and Key Findings on Fluid Resuscitation Strategies in Acute Pancreatitis 

Author (Year) Key findings 

Wu BU et al., 2011 Lactated Ringer's significantly reduced SIRS and CRP levels compared with normal saline. 

de-Madaria E et al., 
2018 

Lactated Ringer's solution may reduce systemic inflammation more effectively than normal saline in acute 
pancreatitis. 

Choosakul S et al., 2018 LRS reduced early systemic inflammation but showed no significant advantage over NSS in later clinical 

outcomes. 

Kayhan S et al., 2021 LRS significantly reduced moderate acute pancreatitis, CRP, and improved acid–base status compared with 

NSS. 

Lee A et al., 2021 Compared LR with NS; primary outcome was changes in SIRS at 24 hours, with evaluation of disease severity, 

ICU admission, hospital stay, and adverse events. 

Mao EQ et al., 2010 Rapid hemodilution increased sepsis and mortality, supporting a target hematocrit of 30%–40% during the 

acute phase. 

Gardner TB et al., 2010 Early aggressive fluid resuscitation during the first 24 hours was associated with reduced mortality in severe 

acute pancreatitis. 

Brown A et al., 2002 Persistent hemoconcentration at 24 hours was associated with the development of necrotizing pancreatitis, 

despite similar fluid resuscitation volumes. 

de-Madaria E et al., 

2011 

>4.1 L fluid in 24 hr increased organ failure and complications, where as 3.1–4.1 L had favorable outcomes. 

Warndorf MG et al., 

2011 

Early fluid resuscitation reduced SIRS and organ failure at 72 hours, with greatest benefit in interstitial 

pancreatitis. 

Wall I et al., 2011 More aggressive fluid hydration may have contributed to reduced mortality by preventing pancreatic necrosis. 
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Kuwabara K et al. 
(2011) 

Higher 48-hr fluid volume increased mortality in severe AP, while a higher FV48/FVH ratio was associated 
with lower mortality. 

Eckerwall G et al., 2006 Admission hypovolemia was associated with increased mortality, highlighting the importance of adequate 

early fluid resuscitation. 

Du XJ et al., 2011 Early HES-based fluid resuscitation may reduce intra-abdominal pressure and the need for mechanical 
ventilation. 

Costea NC et al., 2025 Dextran 40 plus Ringer’s Lactate improved early CRP response. 

Shu W et al., 2025 Albumin supplementation did not significantly improve SIRS resolution or 60-day mortality, but reduced 

sepsis incidence. 

Futier E et al., 2020 HES showed no clinical benefit over saline and provided no support for its use in fluid resuscitation. 

Zhao G et al., 2013 Normal saline combined with HES and glutamine improved resuscitation in severe acute pancreatitis by 

reducing inflammation. 

Lipinski M et al., 2015 Administration of Ringer’s Lactate did not provide a significant clinical benefit over normal saline in acute 
pancreatitis. 

Wang ZF et al., 2004 Dexamethasone and dextran 40 may attenuate severe acute pancreatitis by suppressing inflammatory mediators 

and improving microcirculation. 

 

DISCUSSION & CONCLUSION 

 

Wu BU et al. (2011) reported that Lactated Ringer's 

significantly reduced SIRS and CRP levels compared 

with normal saline.[5] 

de-Madaria E et al. (2018) concluded that Lactated 

Ringer's solution may reduce systemic inflammation 

more effectively than normal saline in acute 

pancreatitis, although the overall evidence remains 

limited.[6] 

Choosakul S et al. (2018) reported that LRS reduced 

early systemic inflammation but showed no 

significant advantage over NSS in later clinical 

outcomes.[7] 

Kayhan S et al. (2021) found that LRS significantly 

reduced moderate acute pancreatitis, CRP, and 

improved acid–base status compared with NSS.[8] 

Mao EQ et al. (2010) reported that rapid 

hemodilution increased sepsis and mortality, 

supporting a target hematocrit of 30%–40% during 

the acute phase.[10] 

Gardner TB et al. (2010) reported that early 

aggressive fluid resuscitation during the first 24 hours 

was associated with reduced mortality in severe acute 

pancreatitis.[11] 

Brown A et al. (2002) concluded that persistent 

hemoconcentration at 24 hours, indicating inadequate 

fluid resuscitation, was associated with the 

development of necrotizing pancreatitis, whereas 

adequate fluid resuscitation did not prevent 

pancreatic necrosis.[12] 

de-Madaria E et al. (2011) reported that lower fluid 

administration during the first 24 hours was not 

associated with adverse outcomes, whereas higher 

fluid requirements were linked to poorer outcomes 

and required close monitoring.[13] 

Warndorf MG et al. (2011) concluded that early fluid 

resuscitation reduced SIRS and organ failure at 72 

hours, with the greatest benefit observed in patients 

with interstitial rather than severe pancreatitis.[14] 

Wall I et al. (2011) suggested that more aggressive 

fluid hydration may have contributed to reduced 

mortality by preventing pancreatic necrosis in acute 

pancreatitis.[15] 

Eckerwall G et al. (2006) reported that moderate fluid 

resuscitation, nutritional support, and less stringent 

glucose control in severe acute pancreatitis were 

associated with 17% mortality, highlighting 

opportunities to improve outcomes.[17] 

Du XJ et al. (2011) concluded that early HES-based 

fluid resuscitation in severe acute pancreatitis may 

reduce intra-abdominal hypertension and the need for 

mechanical ventilation.[18] 

Costea NC et al. (2025) reported that dextran 40 plus 

Ringer’s Lactate improved early CRP response 

without increasing complications, although medium-

term outcomes were comparable.[19] 

Shu W et al. (2025) found that albumin 

supplementation did not significantly improve SIRS 

resolution or 60-day mortality in patients with acute 

pancreatitis.[20] 

Futier E et al. (2020) found no significant difference 

in death or major postoperative complications with 

HES versus 0.9% saline at 14 days (36% vs 32%; RR 

1.10, 95% CI 0.91–1.34; P=0.33). These findings do 

not support HES for volume replacement in high-risk 

surgical patients.[21] 

Zhao G et al. (2013) concluded that normal saline 

combined with HES and glutamine improved 

resuscitation in severe acute pancreatitis by reducing 

inflammation and preserving intestinal barrier 

function.[22] 

Lipinski M et al. (2015) concluded that early 

administration of Ringer’s Lactate did not provide a 

significant clinical benefit over normal saline in acute 

pancreatitis.[23] 

Wang ZF et al. (2004) concluded that dexamethasone 

and dextran 40 may attenuate severe acute 

pancreatitis by suppressing inflammatory mediators 

and improving microcirculation.[24] 

Overall, the evidence suggests that early, 

individualized fluid resuscitation is important in 

acute pancreatitis. Lactated Ringer’s solution 

generally reduced SIRS and CRP more effectively 

than normal saline, although clinical benefits were 

inconsistent. Excessive fluid administration and rapid 

hemodilution were associated with increased organ 

failure, sepsis, and mortality. HES-based and 

adjunctive therapies showed potential benefits in 

selected patients, but evidence regarding their safety 

and clinical effectiveness remains limited. Further 

large, well-designed randomized controlled trials are 

needed to establish optimal fluid type, volume, and 
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timing, and to determine the safety and clinical 

benefits of adjunctive therapies in acute pancreatitis. 

ACKNOWLEDGMENT 

The authors sincerely thank their supervisor and 

colleagues for their valuable guidance, 

encouragement, and support throughout the 

preparation of this systematic review and gratefully 

acknowledge the researchers whose published work 

contributed to the evidence synthesized in this 

manuscript. No external funding was received for this 

study, and the authors declares no conflicts of interest 

related to this work. 

 

REFERENCES 
 

1. Zhou S, Buitrago C, Foong A, Lee V, Dawit L, Hiramoto B, 

Chang P, Schilperoort H, Lee A, de-Madaria E, Buxbaum J. 
Comprehensive meta-analysis of randomized controlled 

trials of Lactated Ringer's versus Normal Saline for acute 

pancreatitis. Pancreatology. 2021 Dec;21(8):1405-1410. doi: 
10.1016/j.pan.2021.07.003. Epub 2021 Jul 26. PMID: 

34332907. 

2. Haydock MD, Mittal A, Wilms HR, Phillips A, Petrov MS, 
Windsor JA. Fluid therapy in acute pancreatitis: anybody's 

guess. Ann Surg. 2013 Feb;257(2):182-8. doi: 

10.1097/SLA.0b013e31827773ff. PMID: 23207241. 
3. Aggarwal A, Manrai M, Kochhar R. Fluid resuscitation in 

acute pancreatitis. World J Gastroenterol. 2014 Dec 
28;20(48):18092-103. doi: 10.3748/wjg.v20.i48.18092. 

PMID: 25561779; PMCID: PMC4277949. 

4. Li XW, Wang CH, Dai JW, Tsao SH, Wang PH, Tai CC, 
Chien RN, Shao SC, Lai EC. Comparison of clinical 

outcomes between aggressive and non-aggressive 

intravenous hydration for acute pancreatitis: a systematic 
review and meta-analysis. Crit Care. 2023 Mar 22;27(1):122. 

doi: 10.1186/s13054-023-04401-0. PMID: 36949459; 

PMCID: PMC10035244. 
5. Wu BU, Hwang JQ, Gardner TH, Repas K, Delee R, Yu S, 

Smith B, Banks PA, Conwell DL. Lactated Ringer's solution 

reduces systemic inflammation compared with saline in 
patients with acute pancreatitis. Clin Gastroenterol Hepatol. 

2011 Aug;9(8):710-717.e1. doi: 10.1016/j.cgh.2011.04.026. 

Epub 2011 May 12. PMID: 21645639. 
6. de-Madaria E, Herrera-Marante I, González-Camacho V, 

Bonjoch L, Quesada-Vázquez N, Almenta-Saavedra I, 

Miralles-Maciá C, Acevedo-Piedra NG, Roger-Ibáñez M, 
Sánchez-Marin C, Osuna-Ligero R, Gracia Á, Llorens P, 

Zapater P, Singh VK, Moreu-Martín R, Closa D. Fluid 

resuscitation with lactated Ringer's solution vs normal saline 
in acute pancreatitis: A triple-blind, randomized, controlled 

trial. United European Gastroenterol J. 2018 Feb;6(1):63-72. 

doi: 10.1177/2050640617707864. Epub 2017 Apr 27. PMID: 
29435315; PMCID: PMC5802674. 

7. Choosakul S, Harinwan K, Chirapongsathorn S, Opuchar K, 

Sanpajit T, Piyanirun W, Puttapitakpong C. Comparison of 
normal saline versus Lactated Ringer's solution for fluid 

resuscitation in patients with mild acute pancreatitis, A 

randomized controlled trial. Pancreatology. 2018 
Jul;18(5):507-512. doi: 10.1016/j.pan.2018.04.016. Epub 

2018 May 7. PMID: 29754857. 

8. Kayhan S, Selcan Akyol B, Ergul M, Baysan C. The effect 
of type of fluid on disease severity in acute pancreatitis 

treatment. Eur Rev Med Pharmacol Sci. 2021 

Dec;25(23):7460-7467. doi: 
10.26355/eurrev_202112_27443. PMID: 34919248. 

9. Lee A, Ko C, Buitrago C, Hiramoto B, Hilson L, Buxbaum 

J; NS-LR Study Group. Lactated Ringers vs Normal Saline 
Resuscitation for Mild Acute Pancreatitis: A Randomized 

Trial. Gastroenterology. 2021 Feb;160(3):955-957.e4. doi: 

10.1053/j.gastro.2020.10.044. Epub 2020 Nov 4. PMID: 
33159924. 

10. Mao EQ, Fei J, Peng YB, Huang J, Tang YQ, Zhang SD. 

Rapid hemodilution is associated with increased sepsis and 

mortality among patients with severe acute pancreatitis. Chin 
Med J (Engl). 2010 Jul;123(13):1639-44. PMID: 20819621. 

11. Gardner TB, Vege SS, Chari ST, Petersen BT, Topazian MD, 

Clain JE, Pearson RK, Levy MJ, Sarr MG. Faster rate of 
initial fluid resuscitation in severe acute pancreatitis 

diminishes in-hospital mortality. Pancreatology. 

2009;9(6):770-6. doi: 10.1159/000210022. Epub 2010 Jan 
21. PMID: 20110744. 

12. Brown A, Baillargeon JD, Hughes MD, Banks PA. Can fluid 

resuscitation prevent pancreatic necrosis in severe acute 
pancreatitis? Pancreatology. 2002;2(2):104-7. doi: 

10.1159/000055899. PMID: 12123089. 

13. de-Madaria E, Soler-Sala G, Sánchez-Payá J, Lopez-Font I, 
Martínez J, Gómez-Escolar L, Sempere L, Sánchez-Fortún 

C, Pérez-Mateo M. Influence of fluid therapy on the 

prognosis of acute pancreatitis: a prospective cohort study. 
Am J Gastroenterol. 2011 Oct;106(10):1843-50. doi: 

10.1038/ajg.2011.236. Epub 2011 Aug 30. PMID: 

21876561. 
14. Warndorf MG, Kurtzman JT, Bartel MJ, Cox M, Mackenzie 

T, Robinson S, Burchard PR, Gordon SR, Gardner TB. Early 

fluid resuscitation reduces morbidity among patients with 

acute pancreatitis. Clin Gastroenterol Hepatol. 2011 

Aug;9(8):705-9. doi: 10.1016/j.cgh.2011.03.032. Epub 2011 

Apr 8. PMID: 21554987; PMCID: PMC3143229. 
15. Wall I, Badalov N, Baradarian R, Iswara K, Li JJ, Tenner S. 

Decreased mortality in acute pancreatitis related to early 

aggressive hydration. Pancreas. 2011 May;40(4):547-50. 
doi: 10.1097/MPA.0b013e318215368d. PMID: 21499208. 

16. Kuwabara K, Matsuda S, Fushimi K, Ishikawa KB, 

Horiguchi H, Fujimori K. Early crystalloid fluid volume 
management in acute pancreatitis: association with mortality 

and organ failure. Pancreatology. 2011;11(3):351-61. doi: 

10.1159/000328965. Epub 2011 Jul 14. PMID: 21757973. 
17. Eckerwall G, Olin H, Andersson B, Andersson R. Fluid 

resuscitation and nutritional support during severe acute 

pancreatitis in the past: what have we learned and how can 
we do better? Clin Nutr. 2006 Jun;25(3):497-504. doi: 

10.1016/j.clnu.2005.10.012. Epub 2005 Dec 5. PMID: 

16337067. 
18. Du XJ, Hu WM, Xia Q, Huang ZW, Chen GY, Jin XD, Xue 

P, Lu HM, Ke NW, Zhang ZD, Li QS. Hydroxyethyl starch 

resuscitation reduces the risk of intra-abdominal 
hypertension in severe acute pancreatitis. Pancreas. 2011 

Nov;40(8):1220-5. doi: 10.1097/MPA.0b013e3182217f17. 

PMID: 21775917. 
19. Costea NC, Vesa S, Toma M, Pojoga C, Seicean A. Fluid 

therapy strategies in acute pancreatitis: Randomized 

controlled trial comparing dextran and Ringer's lactate. 
World J Gastrointest Surg. 2025 Nov 27;17(11):109869. doi: 

10.4240/wjgs.v17.i11.109869. PMID: 41357631; PMCID: 
PMC12679006. 

20. Shu W, Wan J, Xu H, Liu F, Zeng Z, Zhu Y, Lu N, Xia L. 

Effect of albumin infusion in patients with predicted severe 
acute pancreatitis: A randomized controlled trial. 

Pancreatology. 2025 Sep;25(6):817-822. doi: 

10.1016/j.pan.2025.08.012. Epub 2025 Aug 14. PMID: 
40885608. 

21. Futier E, Garot M, Godet T, Biais M, Verzilli D, Ouattara A, 

Huet O, Lescot T, Lebuffe G, Dewitte A, Cadic A, Restoux 
A, Asehnoune K, Paugam-Burtz C, Cuvillon P, Faucher M, 

Vaisse C, El Amine Y, Beloeil H, Leone M, Noll E, Piriou 

V, Lasocki S, Bazin JE, Pereira B, Jaber S; FLASH Trial 
Group; Lasocki S, Huet O, Cadic A, Jacob C, Paugam-Burtz 

C, Restoux A, Ouattara A, Feitita I, Deloge E, Defaye M, 

Joannes-Boyau O, Carles P, Napolitano G, Monziols S, 
Futier E, Vignaud M, Paul S, Gahbiche K, Fayon J, Laroche 

E, Bazin JE, Brandely A, Le Moal C, Lebuffe G, Garot M, 

Piriou V, Jaber S, Chanques G, Verzilli D, De Jong A, Millot 
A, Castagnoli A, Leone M, Pastene B, Castelli C, Medam S, 

Velly L, Vaisse C, Faucher M, Asehnoune K, Samba E, 

Roquilly A, Le Penndu M, Cuvillon P, Yves Lefrant J, Wira 
O, Dubout E, Mfam WS, Lescot T, Begneu E, Burey J, 

Cirilovic T, Beloeil H, Allo G, Pottecher J, Lebas B, Venot 

C, Rameau JP, Dimache F, Léger PS, El Amine Y. Effect of 



1545 

 International Journal of Medicine and Public Health, Vol 16, Issue 4, October-December 2026 (www.ijmedph.org) 
 

Hydroxyethyl Starch vs Saline for Volume Replacement 

Therapy on Death or Postoperative Complications Among 

High-Risk Patients Undergoing Major Abdominal Surgery: 
The FLASH Randomized Clinical Trial. JAMA. 2020 Jan 

21;323(3):225-236. doi: 10.1001/jama.2019.20833. PMID: 

31961418; PMCID: PMC6990683. 
22. Zhao G, Zhang JG, Wu HS, Tao J, Qin Q, Deng SC, Liu Y, 

Liu L, Wang B, Tian K, Li X, Zhu S, Wang CY. Effects of 

different resuscitation fluid on severe acute pancreatitis. 
World J Gastroenterol. 2013 Apr 7;19(13):2044-52. doi: 

10.3748/wjg.v19.i13.2044. PMID: 23599623; PMCID: 

PMC3623981. 

23. Lipinski M, Rydzewska-Rosolowska A, Rydzewski A, 

Rydzewska G. Fluid resuscitation in acute pancreatitis: 

Normal saline or lactated Ringer's solution? World J 
Gastroenterol. 2015 Aug 21;21(31):9367-72. doi: 

10.3748/wjg.v21.i31.9367. PMID: 26309362; PMCID: 

PMC4541388. 
24. Wang ZF, Liu C, Lu Y, Dong R, Xu J, Yu L, Yao YM, Liu 

QG, Pan CE. Dexamethasone and dextran 40 treatment of 32 

patients with severe acute pancreatitis. World J 
Gastroenterol. 2004 May 1;10(9):1333-6. doi: 

10.3748/wjg.v10.i9.1333. PMID: 15112353; PMCID: 

PMC4622777..
 


