
Honore et al. Critical Care          (2023) 27:159  
https://doi.org/10.1186/s13054-023-04438-1

CORRESPONDENCE Open Access

© The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/. The Creative Commons Public Domain Dedication waiver (http:// creat iveco 
mmons. org/ publi cdoma in/ zero/1. 0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Critical Care

Is prolonged intermittent renal replacement 
therapy actually safe for hemodynamically 
unstable patients
Patrick M. Honore1*, Sydney Blackman2, Emily Perriens2, Ibrahim Bousbiat2 and Min‑Min Wang3* 

Keywords PIRRT , Hemodynamic stability, Controversy, Small amount of acetate

Routine use of prolonged intermittent renal replacement 
therapy (PIRRT) in New Zealand and Canada is long 
established [1]. According to Clark et al. [1], it is a cost-
effective technique when compared to continuous renal 
replacement therapy (CRRT) and safely provides RRT for 
hemodynamically unstable patients. However, outcomes 
from other studies concerning hemodynamic stability 
tend to differ. Sustained low efficiency dialysis (SLED) (A 
form of PIRRT) is an effective treatment for acute kid-
ney injury (AKI) [2]. However, its hemodynamic safety 
is controversial [2]. An high frequency of hypotension 
during SLED has been reported, leading to dialysis ter-
mination in up to 11% of cases [2]. Cardiovascular insta-
bility during intermittent hemodialysis (IHD) or SLED 
may be due to the acetate used as the pH-stabilizing fac-
tor in standard bicarbonate dialysate (SBD) (3–7  mM) 
[2]. Studies in patients with end-stage renal disease 
(ESRD) have shown that even quantities as low as 3 mM 
of acetate in SBD can cause considerable intradialytic 
acetatemia with blood acetate accumulation (BAA) as 

high as 12 times normal values [2]. Thus, IHD with SBD 
is associated with more frequent hypotension than IHD 
with acetate-free dialysate (AFD) [2]. Researchers have 
established that half of the patients had pre-dialysis BAA 
[2]. However, during SLED with AFD, patients’ levels of 
acetate did not change significantly [2]. This may explain 
the decreased of acetate metabolism in certain catego-
ries of AKI after cardiovascular surgery (CS) [2]. Their 
results are generally consistent with existing evidence 
obtained in patients with  ESRD  during IHD with SBD, 
where acetate increased levels were reported [3]. Cardiac 
depression induced by acetate has been studied in ESRD. 
It is assumed that BAA induces hypoxia, with the activa-
tion of proinflammatory cytokines [4]. Acetate also activates 
nitric oxide which causes vasodilatation [4]. The clinical 
manifestation of the BAA is an arterial pressure decrease and 
a heart rate increase [5]. Their study has shown that certain 
categories of patients with AKI after CS have lower rates of 
acetate metabolism [2]. Clearly PIRRT is not completely safe, 
especially in the context of SLED using SBD leading to high 
values of acetatemia and risks of hemodynamic complica-
tions [2]. Replacing acetate by hydrochloric acid in SBD is a 
promising alternative; however, it is only done in a minority 
of cases [2]. Acetate is widely used as a weak acid acting as a 
dialysate buffer, thus avoiding this precipitation [5]. Even at 
the low concentrations (3–4 mmol/L) used, it reaches blood 
levels higher than physiological [5], leading to undesirable 
outcomes by poorly understood mechanisms [5].
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Abbreviations
PIRRT   Prolonged intermittent renal replacement therapy
CRRT   Continuous renal replacement therapy
SLED  Sustained low efficiency dialysis
AKI  Acute kidney injury
IHD  Intermittent hemodialysis
ESRD  End‑stage renal disease
SBD  Standard bicarbonate dialysate
AFD  Acetate‑free dialysate
BAA  Blood acetate accumulation
CS  Cardiovascular surgery

Acknowledgements
None.

Author contributions
PMH designed the paper. PMH, EP, IB, SB & MMW participated in drafting and 
reviewing. PMH, EP, IB, SB & MMW read and approved the final version of the 
revised manuscript.

Funding
None.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing Interests
MMW declares to have competing interests. PMH, SB, EP & IB declare to have 
no competing interests.

Received: 17 March 2023   Accepted: 11 April 2023

References
 1. Clark EG, Vijayan A. How I prescribe prolonged intermittent renal replace‑

ment therapy. Crit Care. 2023;27(1):88. https:// doi. org/ 10. 1186/ s13054‑ 
023‑ 04389‑7. PMID: 36882 851.

 2. Unarokov ZM, Mukhoedova TV, Shuvaeva OV. Comparison of sustained 
low‑efficiency dialysis with acetate‑free and acetate‑containing bicar‑
bonate dialysate in unstable patients. Artif Organs. 2014;38(10):883–8. 
https:// doi. org/ 10. 1111/ aor. 12251.

 3. Pizzarelli F, Cerrai T, Dattolo P, et al. On‑line haemodiafiltration with and 
without acetate. Nephrol Dial Transplant. 2006;21:1648–51.

 4. Amore A, Cirina P, Mitola S, et al. Acetate intolerance is mediated by 
enhanced synthesis of nitric oxide by endothelial cells. J Am Soc Nephrol. 
1997;9:1431–6.

 5. Broseta JJ, Roca M, Rodríguez‑Espinosa D, et al. Impact of acetate versus 
citrate dialysates on intermediary metabolism—a targeted metabolomics 
approach. Int J Mol Sci. 2022;23(19):11693. https:// doi. org/ 10. 3390/ ijms2 
31911 693.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://doi.org/10.1186/s13054-023-04389-7.PMID:36882851
https://doi.org/10.1186/s13054-023-04389-7.PMID:36882851
https://doi.org/10.1111/aor.12251
https://doi.org/10.3390/ijms231911693
https://doi.org/10.3390/ijms231911693

	Is prolonged intermittent renal replacement therapy actually safe for hemodynamically unstable patients
	Acknowledgements
	References


