




Mr. Thomas is a 72yo gentleman who was 
admitted with a COPD exacerbation. He was 
started on IV steroids, scheduled nebs, and 
NS100cc/hr.

On day 2 of admission he is feeling better.

On day 3 of admission he notes worsening SOA 
and he had a tough night trying to sleeping flat.



 What do you think may be 
causing his now 
worsening SOA and what 
else would you look for to 
support your diagnosis? 



 He has bilateral lower extremity edema 

 Mild respiratory distress

 Bilateral crackles mid way up posterior lung 
fields 



 Do not run maintenance fluids because you 
will forget and over load your patient

 Even if you write for 2L, you have to ensure 
the RN d/cd the IVF or it will stay on

 If your patient needs fluid --- BOLUS

 KVO?



 Ms Wolak is a 30yo gentlewoman who 
presents with UTI. On admission she is 
febrile, tachycardic, and has a leukocytosis. 
His BP is 100/60 and HR 120. You 
appropriately start her on antibiotics and give 
her 1L of NS. She is feeling a bit better and 
her HR decreased to 100.

 As you are leaving for the night, you get a 
page that her HR is again in the 120s and BP 
100/60. What do you want to do next?



 Only bolus Normal Saline or LR
◦ NS – more acidic

 Na? Cl?

◦ LR – lactate turns 

to bicarbonate in the liver 

- Caution in patients with severe 
liver disease(Lactate)

◦ Na? Cl? 

◦ Also has 4meq of K and Ca.

➢What about Albumin?



 Volume Overload
◦ Heart, Liver, or Kidney Failure

◦ In this case you can give 250-500cc/boluses at a 
time

 No bolusing with anything with electrolytes, 
D5W, or anything other than LR/NS

 When is a continuous infusion appropriate?



 D5W or D10W – Sterile water with glucose
◦ Persistent Hypoglycemia

◦ Hypernatremia

◦ Over correction of hypernatremia?

 You combine 1/2NS with electrolytes or sugar
◦ I.e ½NS +D5W or D5W + 20 meqK

◦ You can use for an NPO pt for 12hrs

 But don’t have to for every NPO patient!



Saline vs Balanced Crystalloid (LR/Plasmalyte)



 SALT-ED trial
◦ cluster-randomized multiple-crossover study in the 

Vanderbilt ER. 

◦ Default resuscitation fluid changed monthly

◦ Secondary end point of Death or renal failure

◦ NNH of 111

◦ 111 x 25 cents= 28$

 SMART Trail
◦ Looked at critically ill patients



 Mild to Moderate Hyperkalemia is not a contraindication to LR.

 Cirrhosis or hepatic injury aren’t contraindications to LR (the liver 
needs to be really dead before it stops metabolizing lactate). 

 LR can never cause lactic acidosis, because it contains sodium 
lactate (not lactic acid). Sodium lactate functions as a metabolic 
fuel for the brain and heart, so if sodium lactate accumulated 
that would be potentially beneficial.

 Moderate neurologic injury: LR is slightly hypotonic, so 
theoretically it could increase intracranial pressure. However, 
rapid administration of large volumes of LR causes only small, 
transient changes in serum osmolality.

https://emcrit.org/pulmcrit/myth-busting-lactated-ringers-is-safe-in-hyperkalemia-and-is-superior-to-ns/
https://emcrit.org/pulmcrit/understanding-lactate-in-sepsis-using-it-to-our-advantage/


 4 – 2 – 1 Rule --- since all of our patients are 
more than 20 Kg we have a short cut!

 60cc + ( weight (in Kg) – 20)
◦ So 70Kg →70Kg – 20 =  50

◦ 50cc + 60cc = 110cc/hr

 Other simple rule – 75cc/hr if you have 
CKD/HF/Cirrhosis and 125cc if you are 
normal.




