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Years ago, before I went to medical school 
and just after I graduated from UCLA, I 

worked in the Shock Research Lab at Holly-
wood Presbyterian Hospital in Los Angeles, run 
by a famous cardiologist, Dr. Max Harry Weil. 
He was known as the founder of the field of 
critical care medicine, and was the founder and 
chief of the Shock Research Lab. As a newbie 
technician, I was thrilled to be in what was 
a unique setting in all the medical world at 
that time. It was the first 2-bed intensive care 
unit (ICU) dedicated to the most critically 
ill patients in shock with early computerized 
systems to draw blood, and continuously 
monitor and record data inputs from all 

hemodynamic and laboratory measurements, 
body temperatures, urine output, respiratory 
functions, electrocardiogram (ECG) rhythms, 
etc. It was staffed 24/7 by cardiologist research 
fellows, technicians, and ICU nurses, and the 
ICU beds were adjacent to a chemistry and 
blood gas lab next door.  This is where I first 
cultivated my love for cardiology and found 
stimulus from Dr. Weil to move on to medical 
school and emulate my mentors in this lab.  The 
year was 1971 and I knew little about shock 
when I got there and much more when I left 
for medical school at the end of my first year 
of work. One thing I did take with me was that 
there was so much more to shock than mere 

low blood pressure, with often, but not always, 
the presence of elevated lactate.    

Over the ensuing 50 years since I was first ex-
posed to the management of the shock patient, 
the issues surrounding the pathophysiology, 
mechanisms, and metabolic derangements of 
shock have dramatically evolved, with each 
type of shock becoming a subspeciality of its 
own. Cardiogenic shock is clearly different than 
bacteremic, neurogenic, toxic, and traumatic 
(hypovolemic) shock. Significant research 
progress has been made just in arriving at 
a common language for shock, through the 
Society for Cardiovascular Angiography and 
Interventions (SCAI) Stages of Shock.1,2 I was 
unaware that lactate3 has become a “cause 
célèbre” to current shock devotees, as noted 
by the recent publication of the SCAI Door to 
Lactate Clearance Cardiogenic Shock Initiative: 
Definition, Hypothesis, and Call to Action, 
headed by our current SCAI president, Dr. 
Srihari Naidu.4 I had paid little attention to 
lactate other than when treating our ST-eleva-
tion myocardial infarction (STEMI) patients 
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Figure 1. Flowchart for how door to lactate clearance may be incorporated into cardiogenic shock care. Escalation options: reevaluation through 
additional imaging or invasive hemodynamics, vasopressors, inotropes, MCS, cardiac substrate intervention, or consider initiating palliative care. 
CS, cardiogenic shock; LC, lactate clearance; MCS, mechanical circulatory support; SCAI, Society for Cardiovascular Angiography & Interventions. 
Reprinted with permission from Naidu SS, Nathan S, Basir MB, et al.  SCAI Door to Lactate Clearance (SCAI DLC) Cardiogenic Shock Initiative: Definition, Hypothesis, and 
Call to Action. J Soc Cardiovasc Angiogr Interv. 2025 September 18.  https://doi.org/10.1016/j.jscai.2025.103996
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in stages A-C, where an elevated lactate seemed 
to push my pace of treatment to a higher level 
of care sooner. Like many others, I didn’t worry 
too much about which way the lactate was 
trending as long as the patient was improving 
clinically. Based on this new shock Initiative 
though, I thought this page would be a good 
place to provide a recap and share some insights.  

The Bottom Line Up Front
What did the SCAI DLC paper conclude? 

Presented at SCAI Shock 2025 summit, the 
clinical goal is to reduce or ‘clear’ lactate levels 
to <2 mmol/L within 24 hours of diagnosis of 
SCAI shock classification stage C/D/E.  

The document4 details the background and 
pathophysiology of lactate in cardiogenic shock, 
lactate elevation and clearance as marker of shock 
trajectory, care systems regarding use of lactate, 
literature review supporting the use of lactate for 
prognosis, and proposes a management strategy 
for incorporating lactate (both absolute and its 
trajectory) into practice. Naidu et al4 provide 
a flowchart for how door to lactate clearance 
may be incorporated into cardiogenic shock 
care (Figure). Based on the clinical course and 
lactate level, escalation of care would require 
reevaluation through additional imaging or 
invasive hemodynamics, and initiation of va-
sopressors, inotropes, mechanical circulatory 
support devices (MCS), cardiac intervention, 
or ultimately, initiating palliative care. 

The Case for Lactate Clearance and 
Prognosis

The evidence base for lactate clearance 
comes from multiple randomized, controlled 
trials (provided on the tables in Naidu et al4) 
including IABP-SHOCK II,5 in which lactate 
levels at 8 hours were the strongest predictor 
of mortality among all variables analyzed; 
VA-ECLS,6 in which lactate clearance was 
associated with survival across a variety of 
disease states, including cardiac arrest, sep-
sis, and cardiogenic shock; and the DOREMI 
trial,7 in which complete clearance of lactate, 
percentage lactate clearance, and percentage 
lactate clearance per hour were all independent 
predictors of survival in a shock population.

However, some consider the strength of 
the evidence insufficient to produce the same 

urgency as the door-to-balloon protocol for 
STEMI that we are all familiar with. While 
mortality may be tied to lactate as a marker, the 
multifactorial presentations and co-morbidities 
of shock patients complicate the linkage of 
the exact time to lactate clearance to survival. 
Earlier lactate clearance is likely better or at 
least showing better potential for survival.

Dr. Naidu’s 3 Keys for the Shock Team’s 
Door-to-Lactate Clearance

1.	Accurately and efficiently diagnose 
cardiogenic shock. It starts with stage 
A, which includes all patients likely 
to spiral into shock/patients at risk of 
developing shock. Check the lactate and 
confirm it is normal, and thus stage A 
or B. If the lactate is borderline, repeat 
it within 2 hours. 

2.	If the lactate is >2 mmol/L, indicating 
stage C or greater, initiate the shock 
team. Inform all allied members of the 
shock team of the situation. Include 
patients with lactate 1.5-1.9 mmol/L, 
which is stage B.  

3.	Repeat the lactate every 2 to 3 hours 
to observe the effects of your inter-
ventions. Escalate treatments if lactate 
is not down-trending. If the lactate is 
decreasing, then perfusion is improved 
less tissue loss complications occurring, 
including better renal perfusion. If lactate 
is not improving, then escalation of MCS 
or transfer protocols should be initiated.   

Dr. Seto’s Impressions
The call from SCAI’s President 
to study DLC as a potential qual-
ity improvement initiative is im-
portant for everyone in the com-
munity to consider. Similar to 
before “door-to-balloon” time 

goals became a quality measure to which our 
facilities were held accountable, there are delays 
in care delivery and escalation that probably 
contribute to excess mortality in shock patients. 
If “time is muscle” for STEMI, then time in 
uncorrected shock is brain, kidney, lung, and 
the rest of the body in cardiogenic shock.

We should all address shock as quickly as 
possible, and after improvement in blood 

pressure and heart rate, a Q2-3 hour lactate 
assessment makes sense to assess the adequacy 
of perfusion. A pulmonary artery catheter, 
if present, can also be useful. While not all 
cardiogenic shock can be successfully treated, 
the point of the document is that to improve 
shock outcomes we need to escalate care if what 
we are doing is not working (i.e., improving 
perfusion), or otherwise we need to consider 
palliative care and goals of care earlier. 

As many community facilities do not have 
shock teams, transplant options, or extracor-
poreal membrane oxygenation (ECMO), the 
major challenge becomes developing systems 
that are able to escalate care as needed. Should 
more facilities have Impella (Abiomed) or 
ECMO? Should patients with cardiac arrest 
bypass existing STEMI receiving centers and go 
to a regional shock center? These unanswered 
questions, as well as the absence of randomized 
evidence to date that DLC would save lives, are 
why DLC needs to be studied further as a goal. 

The Bottom Line
Currently, it appears the writing group 

strongly promotes the study of DLC from a 
large real-world registry to validate the hypoth-
esis. The SCAI also calls clinical investigators 
and registry organizers “to incorporate and 
evaluate serial lactate and DLC prospectively, 
to see whether this rather simple intervention 
translates to improved survival.” n
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