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Saline vs Lactated Ringers for 
Sepsis



What is IV drug compatibility?
Compatibility information is based on four ratings:

Compatible

• No change in visible or electronically 
determined particulates, haziness or 
turbidity, frank precipitation, color, or 
evolution of a gas

• Chemically stable: less than 10% loss 
of intact drug for at least 24 hours 
under the conditions being tested

Incompatible

• A change in visible or electronically 
(even if not visible) particulates, 
haziness, or turbidity, frank 
precipitation, color or gas evolution 
occurred.

Uncertain or 
Variable

Research results do not fit conventional 
guidelines, apply judgement in using 
these results

No data No data for administration methods 
chosen

Trissel's IV Compatibility Database in Facts and Comparisons. 2022.



Consequences of incompatibility

• Drug incompatibilities can lead to:
• Reduced drug activity or inactivity
• Formation of new toxic or nontoxic active ingredient
• Increased toxicity of one or more of the involved drugs
• Significant consequences including: multiorgan failure, 

severe liver dysfunction, toxic shock, local embolus, 
myocarditis, respiratory difficulties, systemic allergic 
reactions, local allergic reactions, thrombosis, 
thrombophlebitis, phlebitis, and local redness.

Marsilio. Drug incompatibilities in the adult intensive care unit of a university hospital. Rev Bras Ter Intensiva. 2016.
Braun B. Drug incompatibility risk prevention in infusion therapy. Eur J Clin Pharm. 2004;59:815–7.
Murney P. To mix or not to mix – Compatibilities of parenteral drug solutions. Aust Prescr. 2008;31:98–101.
Newton DW. Drug incompatibility chemistry. Am J Health Syst Pharm. 2009;66:348–57.
Trissel LA. Handbook on Injectable Drugs. Bethesda, Maryland: American Society of Hospital Pharmacists, Inc; 1994.
Lisa C. Compatibility of Commonly Used Intravenous Drugs. Pharmacy Practice News. 2011
Rosenthal K. One size doesn't fit all and other perils of IV administration. Nurs Made Incredibly Easy. 2006;4:18–21.
Morris ME. Compatibility and stability of diazepam injection following dilution with intravenous fluids. Am J Hosp Pharm. 1978;35:669–72.



Many challenges with IV drug 
compatibility data

IV drug compatibility and stability information is scarce, outdated, and 
inconsistent

•No consensus on which tests should be performed to check for incompa<bility

Different studies apply different methods, and the results are interpreted 
relative to their test set

•Observation with matt black panel, automatic particle count or turbidimetry, optic microscopy, 
spectrophotometry, turbidimetry, visual inspection, gas formation, pH change and measurements, 
precipitate formation, color change, light obscuration, dynamic light scattering, and MORE!

Variety of dosage forms and formulations

•Product availability varies depending on country of origin
•Need to consider drug concentration, duration of stability, condition studied in (ex. temperature), 

and inactive ingredients

Dave, et al. AAPS Formulation Design and Development. 2015.
Kanji, et al. Crit Care Med. 2010.
Lao, et al. Medicina intensiva. 2019.
Staven, et al. Nutrition Journal. 2015.

Multiple factors should be considered before concurrently administering two 
or more drugs



Ceftriaxone and LR

...But why?



Calcium and Ceftriaxone
• 2007 FDA warning 

• Ceftriaxone and calcium containing products should NOT be co-
administered to any patients due to risk of precipitation based on 
report of fatality in neonates.

•Removed alert from the OR at UW Medicine

• FDA retracted warning in 2009
• Based on in vitro studies assessing precipitation of ceftriaxone and 

calcium-containing products in vials and infusion lines of both neonatal 
and adult plasma

• New recommendation: ceftriaxone and calcium-containing 
products may be sequentially administered in patients older 
than 28 days if the infusion lines are flushed between 
infusions.



Ceftriaxone Package Insert
Interaction with Calcium-Containing Products
• Do not use diluents containing calcium to reconstitute Rocephin vials or to 

further dilute for IV administration because a precipitate can form.

• Precipitation of ceftriaxone-calcium can also occur when Rocephin is mixed 
with calcium-containing solutions in the same IV administration line.
• Rocephin must not be administered simultaneously with calcium-containing 

IV solutions, including continuous calcium-containing infusions such as 
parenteral nutrition via a Y-site.

• However, in patients other than neonates, Rocephin and calcium-containing 
solutions may be administered sequentially of one another if the infusion lines 
are thoroughly flushed between infusions with a compatible fluid.



What is in LR?

• Does ce'riaxone pose a compa/bility issue with LR 
given small amount of Ca+?



Pip/tazo and LR

...But why?



If pip/tazo has EDTA, then 
compatible with LR

Compatibility of piperacillin-tazobactam and lactated ringer's: dependent on 
whether the pip/tazo formulation contains the inactive ingredient edetate 
disodium dihydrate (EDTA) → stabilizing excipient

Conclusion: look at product specific Package Insert, ensure that 
formulations with EDTA are the only forms of the drug mixed with 
this diluent

Trissel's IV Compatibility Database in Facts and Comparisons. 2022.

NOTE: most generic products are marketed without EDTA, therefore, are 
incompaOble with LR.

NO EDTAEDTA



Drug Compatibility Chart for Code Sepsis Drugs | Infectious Diseases Management 
Program at UCSF

Check your 
product for 
EDTA!

https://idmp.ucsf.edu/content/drug-compatibility-chart-code-sepsis-drugs


Solu%on to the Solu%on
BE CREATIVE & INDIVIDUALIZE
üHold IVF until Antibiotics are done

üFlush before and after
üUse separate line for IVF and Antibiotics

üIf available
üChoose Antibiotic based compatibility
üChoose NS over LR

Could we change our practice?
üIV Push for antibiotics



Crit Care Med
2020 Aug;48(8):1175-1179.





UW Medicine approach- OB sepsis

Situation:
We have two campuses with OB services, we want 
align antibiotic choices for sepsis

Montlake Campus
Pip-tazo
Fluids: NS

NW Campus
Amp-sulbactam
Fluids: LR

High rate of 
MDROs



J Natl Compr Canc Netw. 2017 
Apr;15(4):457-464. doi: 

10.6004/jnccn.2017.0045.



Discussion

How is your site 
approaching compatibility 
issues for your septic 
patients?


