
© 2016 Mayo Foundation for Medical Education and Research

Panagiotis Kompotiatis1, Khaled Shawwa1, Brandon Wiley2, Jacob Jentzer2, Kianoush Kashani1,3
1Division of Nephrology and Hypertension, Department of Medicine, Mayo Clinic, Rochester, MN, USA

2Department of Cardiovascular Medicine, Mayo Clinic, Rochester, MN USA
3Division of Pulmonary and Critical Care Medicine, Department of Medicine, Mayo Clinic, Rochester, MN, USA

• In this large retrospective cohort study we showed that 
hypotension was independently associated with MAKE90 even 
after adjusting for statistically significant and clinically relevant 
known confounders.

•Possible underlying mechanism of this association is the link 
between hypotension and new ischemic renal injuries that has 
been shown in patients with AKI undergoing IHD.

• Because of the retrospective nature of this study we can only 
show the association between hypotension and MAKE90 but 
we cannot prove causation.

Discussion

• Hypotension is a significant independent risk factor for 
mortality and renal recovery in patients with AKI receiving 
CRRT. 

• Further studies are required to help understand this 
phenomenon given its implications on short and long-term 
outcomes 

Conclusions

• Continuous renal replacement therapy (CRRT) is the modality 
of choice for hemodynamically unstable patients with acute 
kidney injury (AKI). 

• Hemodynamic instability in patients with AKI undergoing 
intermittent hemodialysis (IHD) has been associated with new 
acute tubular injury and decreased likelihood of renal 
recovery. 

• The impact of hemodynamic instability in patients with AKI 
undergoing CRRT on mortality and renal recovery remains 
poorly described.

• Objective:

• Assess the association between hypotension in ICU 
patients with AKI during the first hour of CRRT and the 
Major Acute Kidney Events (MAKE) at 90 day (i.e., 
composite outcome of death, new dialysis, and 
worsened renal function 90 days after CRRT initiation). 

Background

• Retrospective cohort study of 1,398 patients with AKI who 
received CRRT between Jan 1st, 2007 and Dec 31st, 2014 at 
Mayo Clinic, Rochester, MN.

• Univariate and Multivariate logistic regression was performed 
to assess the association of hypotension and MAKE90 (Table 
2.)

• Hypotension during the first hour of CRRT initiation was 
defined as:
• MAP <60 mm Hg
• SBP <90 mm Hg
• Decline in SBP >40 mm Hg from baseline
• Positive fluid balance more than 500 ml 
• Increased vasopressor requirement

Study design

Early-onset hypotension after CRRT initiation in 
patients with AKI predicts MAKE90 outcome.
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Table 2. Predictors of MAKE90

Table 1. Patient 
characteristics

 Unadjusted 
OR (95% CI) 

P-
value 

Adjusted a 

OR (95% CI) 
P-
value 

SOFA score (per 1 unit) 1.11 (1.07; 1.14) <.001 1.12 
(1.09,1.16) 

<.001 

Age (per 1 year) 1.02 (1.01, 1.02) <.001 1.02 (1.01, 
1.03) 

<.001 

CRRT initiation day (per 1 
day delay)  

1.05 (1.01, 1.09) .005 1.09 (1.04, 
1.13) 

<.001 

Mechanical ventilation 1. 16 (0.83; 1.63) .383 1.48 (1.01, 
2.1) 

.05 

Hypotension in the first 
hour of CRRT initiation 

1.48 (1.18-1.86) <.001 1.36 
(1.07,1.74) 

.011 

Use of high bicarbonate 
replacement fluid (32 vs 22 
meq/L) 

1.61 (1.24, 2.07) <.001 1.51 (1.15, 
1.98) 

.002 

	
a  Model adjusted for age, SOFA score, mechanical ventilation, fluid 
balance between ICU admission and CRRT initiation, Charlson 
Comorbidity Index, AKI vs ESRD, use of high bicarbonate 
replacement fluid at the start of CRRT, baseline serum creatinine and 
timing of CRRT initiation (as ICU day number when CRRT was 
initiated)

Hypotension was independently associated with MAKE90
in multivariate analysis

	

Demographics		

1,398	ICU	patients	with	AKI	on	CRRT	

Age,	years	 63	(IQR	52-72)	

Sex,	female	 571	(41%)		

Severity	of	illness	and	comorbidity	

SOFA	score	on	day	of	
CRRT	initiation	

12	(IQR	10-15).		

	

Charlson	score	 5	(IQR	3-7)	

Hypotension	one	
hour	after	CRRT	
initiation	

894	(64%)	

MAKE90	 913 (65.3%)	

Figure 1. Study flow 
chart


