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ABSTRACT 

Mounting evidence supports a strong association between fluid management and outcomes among 

individuals receiving maintenance hemodialysis. The speed of fluid removal during dialysis 

(ultrafiltration, UF) is a modifiable aspect of fluid management that has attracted recent attention as a 

potential performance measure for facility fluid management practices. Observational data support an 

association between higher UF rates and adverse outcomes. This association is supported by the 

plausible pathophysiologic rationale of hypoperfusion-induced ischemic injury to the heart and other 

end-organs. However, no published clinical trial has studied the impact of lowering UF rates on clinical 

and patient-centered outcomes. Lowering UF rates requires interdialytic weigh gain reduction and/or 

extension of dialysis time. Weight gain reduction has proven difficult despite nutritional programs 

focused on salt and fluid restrictions, and patients are generally averse to longer treatment times. Thus, 

imposition of UF rate limitations may lead to failed target weight achievement and volume expansion 

over time. Despite these potential unintended consequences, the National Quality Forum endorsed an 

UF rate clinical performance measure in 2015. Prior to implementation of quality measure-imposed UF 

rate limitations, prospective studies of UF rates and outcomes are needed. 

COMMENTS 

Dialysis adequacy defined exclusively by urea kinetics has become less relevant in today's world of 

high-efficiency dialyzers and large surface area membranes. Nephrologists have come to recognize 

“adequate” dialysis as a treatment regimen leading to optimized iron and bone mineral indices, volume 

status, nutritional and functional status, and overall quality of life. This multidimensional concept of 

adequacy cannot be captured by a single biochemical test and is difficult to objectively measure.  

Fluid removal during dialysis, ultrafiltration (UF), is a modifiable aspect of fluid management that has 

attracted recent attention as a potential quality metric for evaluating facility fluid management practices. 

Observational studies demonstrate an association between higher UF rates and increased mortality 

and suggest that rapid fluid removal may contribute to patient discomfort via its association with 

intradialytic hypotension. Ultrafiltration-related harm occurs when the pace of fluid removal exceeds the 

pace of vascular refill from the extravascular space, leading to end-organ hypoperfusion. Ultrafiltration 



 

 

rates are quantifiable and can be adjusted treatment-to-treatment, making fluid removal practices an 

attractive metric of facility fluid management. 

The objectives of this review are to:  

(i) summarize the evidence linking UF rates and outcomes, 

(ii) discuss the potential underlying pathophysiology of the observed associations,  

(iii)  review potential strategies to reduce UF rates,  

(iv)  describe the NQF-endorsed UF rate performance measure, and  

(v)  identify areas of uncertainty. 

Observational data support an association between higher UF rates and adverse outcomes. Reducing 

UF rates may improve outcomes; however, no prospective studies in this area have been undertaken. 

Prior to implementation of a UF rate clinical performance measure, prospective studies investigating 

UF rates and clinical and patient-reported outcomes, behavioral interventions for IDWG reduction, and 

methods for extracellular volume status determination are needed. 
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