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Research Questions 

1. What is the clinical effectiveness of the infusion of normal saline solution compared with 
Ringer’s lactate for patients with sepsis? 

2. What are the evidence-based guidelines regarding the use of normal saline compared 
with Ringer’s lactate for patients with sepsis? 

Key Findings 

One non-randomized study was identified regarding the clinical effectiveness of the infusion 

of normal saline solution compared with Ringer’s lactate for patients with sepsis. In addition, 

one evidence-based guideline was identified regarding the use of normal saline compared 

with Ringer’s lactate for patients with sepsis. 

Methods 

A limited literature search was conducted by an information specialist on key resources 

including PubMed, the Cochrane Library, the University of York Centre for Reviews and 

Dissemination (CRD) databases, the websites of Canadian and major international health 

technology agencies, as well as a focused Internet search. The search strategy was 

comprised of both controlled vocabulary, such as the National Library of Medicine’s MeSH 

(Medical Subject Headings), and keywords. The main search concepts were Ringer’s 

lactate or normal saline and sepsis. No filters were applied to limit the retrieval by study 

type. The search was also limited to English language documents published between 

January 1, 2015 and February 24, 2020. Internet links were provided, where available.  

Selection Criteria 

One reviewer screened citations and selected studies based on the inclusion criteria 

presented in Table 1. 

Table 1: Selection Criteria 

Population Any patient with sepsis in any setting 

Intervention Q1-2: Normal saline (NS): may be known as isotonic solution, 0.9% saline, sodium chloride 

Comparator Q1-2: Ringer’s lactate (a mixture of sodium chloride, sodium lactate, potassium chloride, and calcium 
chloride in water): may be known as sodium lactate solution and Hartmann’s solution 

Outcomes Q1: Clinical effectiveness (e.g., survival, adverse events, disease progression) 
Q2: Recommendations regarding the use of normal saline compared with Ringer’s lactate for patients 
with sepsis  

Study Designs Health technology assessments, systematic reviews, randomized controlled trials, non-randomized 
studies, evidence-based guidelines 

 

Results 

Rapid Response reports are organized so that the higher quality evidence is presented first. 

Therefore, health technology assessment reports and systematic reviews are presented 

first. These are followed by randomized controlled trials, non-randomized studies and 

evidence-based guidelines.  
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One non-randomized study1 was identified regarding the clinical effectiveness of the 

infusion of normal saline solution compared with Ringer’s lactate for patients with sepsis. In 

addition, one evidence-based guideline2 was identified regarding the use of normal saline 

compared with Ringer’s lactate for patients with sepsis. 

Additional references of potential interest are provided in the appendix. 

Overall Summary of Findings 

One non-randomized study1 was identified regarding the clinical effectiveness of the 

infusion of normal saline solution compared with Ringer’s lactate for patients with sepsis.  

The non-randomized study by Weiss et al.1 was a matched retrospective cohort study 

aimed at determining if resuscitation with Ringer’s lactate improved outcomes such as 30-

day hospital mortality, acute kidney injury, new dialysis, and length of stay, compared to 

normal saline in pediatric patients with sepsis. Pediatric patients with sepsis who received 

any or only Ringer’s lactate were matched 1:1 to patients who received normal saline 

alone.1 The authors found no differences in outcomes between those who received any or 

only Ringer’s lactate and those who received normal saline.1  

In addition, one evidence-based guideline2 was identified regarding the use of normal saline 

compared with Ringer’s lactate for patients with sepsis. The Surviving Sepsis Campaign 

guideline2 suggests the use of balanced or buffered crystalloids (e.g., Ringer’s lactate), 

rather than normal saline, for the fluid resuscitation of pediatric patients with septic shock or 

other sepsis-associated organ dysfunction.  

References Summarized 

Health Technology Assessments  

No literature identified. 

Systematic Reviews and Meta-analyses  

No literature identified. 

Randomized Controlled Trials  

No literature identified. 

Non-Randomized Studies  

1. Weiss SL, Keele L, Balamuth F, et al. Crystalloid fluid choice and clinical outcomes in 

pediatric sepsis: a matched retrospective cohort study. J Pediatr. 2017;182:304-

310.e10. 

PubMed: PM28063688 

Guidelines and Recommendations  

2. Weiss SL, Peters MJ, Alhazzani W, et al. Surviving Sepsis Campaign international 

guidelines for the management of septic shock and sepsis-associated organ 

dysfunction in children. Pediatr Crit Care Med. 2020 Feb;21(2):e52-e106. 

PubMed: PM32032273 

Full-text: 

http://www.ncbi.nlm.nih.gov/pubmed/28063688
https://pubmed.ncbi.nlm.nih.gov/32032273-surviving-sepsis-campaign-international-guidelines-for-the-management-of-septic-shock-and-sepsis-associated-organ-dysfunction-in-children/?from_single_result=32032273
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https://journals.lww.com/pccmjournal/FullText/2020/02000/Surviving_Sepsis_Campaig

n_International_Guidelines.20.aspx 

See Fluid Therapy, page e68 

Accessed 2020 Mar 02. 

  

https://journals.lww.com/pccmjournal/FullText/2020/02000/Surviving_Sepsis_Campaign_International_Guidelines.20.aspx
https://journals.lww.com/pccmjournal/FullText/2020/02000/Surviving_Sepsis_Campaign_International_Guidelines.20.aspx
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Appendix — Further Information 

Systematic Reviews and Meta-analyses  

Ringer’s Lactate Not Specified 

3. Li B, Zhao H, Zhang J, Yan Q, Li T, Liu L. Resuscitation fluids in septic shock: a 

network meta-analysis of randomized controlled trials. Shock. 2019 Nov;10. 

PubMed: PM31693630  

4. Xue M, Zhang X, Liu F, et al. Effects of chloride content of intravenous crystalloid 

solutions in critically ill adult patients: a meta-analysis with trial sequential analysis of 

randomized trials. Ann Intensive Care. 2019;9(1):30-30. 

PubMed: PM30758680 

Randomized Controlled Trials  

Ringer’s Lactate Not Specified 

5. Brown RM, Wang L, Coston TD, et al. Balanced crystalloids versus saline in sepsis. a 

secondary analysis of the SMART clinical trial. Am J Respir Crit Care Med. 

2019;200(12):1487-1495. 

PubMed: PM31454263 

Non-Randomized Studies  

Published in a Different Language 

6. Mao XQ, Lou BH, Wu DJ. [Efficacy of lactated Ringer's versus normal saline in treating 

patients with septic shock] (article in Chinese – abstract in English). Zhongguo Yi Xue 

Ke Xue Yuan Xue Bao. 2018 Jun;40(3):349-355. 

PubMed: PM29978791 

Mixed Intervention 

7. Sethi M, Owyang CG, Meyers C, Parekh R, Shah KH, Manini AF. Choice of 

resuscitative fluids and mortality in emergency department patients with sepsis. Am J 

Emerg Med. 2018;36(4):625-629. 

PubMed: PM29198517 

Clinical Practice Guidelines and Recommendations  

8. Winters ME, Sherwin R. AAEM clinical practice statement: what is the preferred 

resuscitation fluid for patients with sepsis and septic shock? American Academy of 

Emergency Medicine (AAEM). Milwaukee (WI): AAEM; 2017 Mar: 

https://www.aaem.org/UserFiles/WhatisthePreferredResuscitationFluidforPatientswithS

epsisandSepticShock_.pdf   Accessed 2020 Mar 02.  

Ringer’s Lactate Not Specified 

9. National Institute for Health Care and Excellence. Sepsis: recognition, diagnosis and 

early management (NICE guideline NG51); 2017 Sep; 

https://www.nice.org.uk/guidance/ng51/resources/sepsis-recognition-diagnosis-and-

early-management-pdf-1837508256709 

http://www.ncbi.nlm.nih.gov/pubmed/31693630
http://www.ncbi.nlm.nih.gov/pubmed/30758680
http://www.ncbi.nlm.nih.gov/pubmed/31454263
https://pubmed.ncbi.nlm.nih.gov/29978791-efficacy-of-lactated-ringers-versus-normal-saline-in-treating-patients-with-septic-shock/
http://www.ncbi.nlm.nih.gov/pubmed/29198517
https://www.aaem.org/UserFiles/WhatisthePreferredResuscitationFluidforPatientswithSepsisandSepticShock_.pdf
https://www.aaem.org/UserFiles/WhatisthePreferredResuscitationFluidforPatientswithSepsisandSepticShock_.pdf
https://www.nice.org.uk/guidance/ng51/resources/sepsis-recognition-diagnosis-and-early-management-pdf-1837508256709
https://www.nice.org.uk/guidance/ng51/resources/sepsis-recognition-diagnosis-and-early-management-pdf-1837508256709
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Accessed 2020 Mar 02.  

See Section 1.8- Intravenous fluids in people with suspected sepsis 

10. Rhodes A, Evans LE, Alhazzani W, et al. Surviving Sepsis Campaign: international 

guidelines for management of sepsis and septic shock: 2016. Crit Care Med. 2017 

Mar;45(3):486-552; 

https://journals.lww.com/ccmjournal/Fulltext/2017/03000/Surviving_Sepsis_Campaign_

__International.15.aspx 

Accessed 2020 Mar 02.  

See Pages 491-492- Initial Resuscitation 

Review Articles 

11. Winters ME, Sherwin R, Vilke GM, Wardi G. What is the preferred resuscitation fluid for 

patients with severe sepsis and septic shock? J Emerg Med. 2017;53(6):928-939. 

PubMed: PM29079487 

12. Chang R, Holcomb JB. Choice of fluid therapy in the initial management of sepsis, 

severe sepsis, and septic shock. Shock. 2016;46(1):17-26. 

PubMed: PM26844975 

https://journals.lww.com/ccmjournal/Fulltext/2017/03000/Surviving_Sepsis_Campaign___International.15.aspx
https://journals.lww.com/ccmjournal/Fulltext/2017/03000/Surviving_Sepsis_Campaign___International.15.aspx
http://www.ncbi.nlm.nih.gov/pubmed/29079487
http://www.ncbi.nlm.nih.gov/pubmed/26844975

