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AKI in cancer patients



1-year risk : 17.5% (17.1-17.9%)
5-years risk : 27% (26.5-27.5%)

Prevalence and Consequences

Christiansen et al. Eur J Intern Med 2011



ICU Admission between Jan 2010 and May 2011

1011 Critically-Ill Hematological Patients

671 Patients with AKI

RRT: 37.8%

Hospital mortality : 44.3%

258 Patients with AKI stage 1

RRT : 20.5%

Hospital mortality : 36.0%

75 Patients with AKI stage 2

RRT : 36.0%

Hospital mortality : 49.3%

338 Patients with AKI stage 3

RRT : 51.5%

Hospital mortality : 49.6%

338 Patients without AKI 

RRT : 5.0%

Hospital mortality : 25.4%

Studied population : 1009 Patients

Hospital mortality 38.3%

2 Patients with missing data

ICU Admission between Jan 2010 and May 2011

1011 Critically-Ill Hematological Patients

671 Patients with AKI

RRT: 37.8%

Hospital mortality : 44.3%

258 Patients with AKI stage 1

RRT : 20.5%

Hospital mortality : 36.0%

75 Patients with AKI stage 2

RRT : 36.0%

Hospital mortality : 49.3%

338 Patients with AKI stage 3

RRT : 51.5%

Hospital mortality : 49.6%

338 Patients without AKI 

RRT : 5.0%

Hospital mortality : 25.4%

Studied population : 1009 Patients

Hospital mortality 38.3%

2 Patients with missing data

Prevalence and Consequences

Darmon et al. Nephrol Dial Transplant 2015



Odds ratio 95% CI P

value

Age (/year) 1.02 1.006-1.027 0.001

Chronic Kidney Disease 1.99 0.96-4.16 0.07

History of hypertension 1.65 1.11-2.44 0.02

Tumor lysis syndrome 4.18 2.12-11.2 <0.000

1

Nephrotoxic agents 5.25 2.46-11.20 <0.000

1

Myeloma 1.89 1.10-2.85 0.02

SOFA score at admission (per 

point)*

1.15 1.10-1.21 <0.000

1

Risk factors of AKI in ICU cancer patients

Darmon et al. Nephrol Dial Transplant 2015



AKI and probability to achieve complete remission

Munker et al. Haematologica 1998



AKI and probability to achieve complete remission

Canet et al. Plos One 2015



Evolution du pronostic des POH

Darmon et al. Intensive Care Med 2019



Evolution du pronostic des POH

Darmon et al. Intensive Care Med 2019



When to start, which technique ?



Which technique ?
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Nanotech tea bag creates safe drinking water

instantly, for less than a penny
Alasdair Wilkins

8/13/10 3:00pm

A n ew " t ea  bag"  u ses  n an o- fiber s  t o su ck con t am in an t s  an d  bact er ia  ou t  of

wat er , p rovid in g a  despera t ely- n eeded , ch eap  solu t ion  for  t h e billion s  of peop le

wit h ou t  clean  d r in kin g wa t er .

Research ers  a t  Sou t h  Afr ica ' s  St ellen bosch  Un iver s it y m ade t h e device from  t h e

sam e m at er ia l u sed  for  t h e bags  of t h e cou n t ry' s  popu la r  rooibos  t ea . In s ide t h e

sach et s  a re t wo t in y des t royers  of a ll t h in gs  u n safe: u lt r a - t h in  n an osca le fiber s ,

wh ich  filt er  h a rm fu l con t am in an t s , an d  bact er ia - killin g gra in s  of ca rbon .
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IHD or CRRT 



Which technique ?

Vinsonneau et al. Lancet 2007

Eligibility 
AKI and at least another organ dysf. 
- MV: n= 345 (97%)
- Vasopressors: n=313 (87%)

IHD vs. CVVHDF
6 switch from IHD to CVVHDF
31 switch from CVVHDF to IHD

Hypotension (PAS<80 mmHg)
HDI 72 (39%) vs. CVVHDF 61 (35%)



Which technique ?

Rabindranath et al. Cochrane Database of Systematic Reviews 2007

Analysis 1.1. Comparison 1 CRRT versus IRRT, Outcome 1 Mortality.

Review: Intermittent versuscontinuousrenal replacement therapy for acute renal failure in adults

Comparison: 1 CRRT versus IRRT

Outcome: 1 Mortality

Study or subgroup CRRT IRRT Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

1 In-hospital mortality

Augustine 2004 27/40 28/40 7.9 % 0.96 [ 0.72, 1.30 ]

Gasparovic 2003 37/52 31/52 8.6 % 1.19 [ 0.90, 1.58 ]

Mehta2001 55/84 39/82 9.1 % 1.38 [ 1.05, 1.81 ]

Noble 2006 43/54 34/40 18.6 % 0.94 [ 0.78, 1.13 ]

SHARF2005 100/172 90/144 20.2 % 0.93 [ 0.78, 1.11 ]

Uehlinger 2005 33/70 28/55 5.4 % 0.93 [ 0.65, 1.33 ]

Vinsonneau 2006 118/176 126/184 30.2 % 0.98 [ 0.85, 1.13 ]

Subtotal (95% CI) 648 597 100.0 % 1.01 [ 0.92, 1.12 ]

Total events: 413 (CRRT), 376 (IRRT)

Heterogeneity: Tau2 = 0.00; Chi2 = 8.19, df = 6 (P= 0.22); I2 =27%

Test for overall effect: Z = 0.22 (P = 0.83)

2 ICU mortality

John 2001 14/20 7/10 8.5 % 1.00 [ 0.61, 1.64 ]

Kierdorf 1994 29/48 34/52 22.4 % 0.92 [ 0.68, 1.25 ]

Mehta2001 50/84 34/82 21.2 % 1.44 [ 1.05, 1.96 ]

Noble 2006 42/54 30/40 38.2 % 1.04 [ 0.82, 1.30 ]

Uehlinger 2005 24/70 21/55 9.6 % 0.90 [ 0.56, 1.43 ]

Subtotal (95% CI) 276 239 100.0 % 1.06 [ 0.90, 1.26 ]

Total events: 159 (CRRT), 126 (IRRT)

Heterogeneity: Tau2 = 0.01; Chi2 = 5.06, df = 4 (P= 0.28); I2 =21%

Test for overall effect: Z = 0.72 (P = 0.47)

3 In-hospital mortality (excludingMehta2001)

Augustine 2004 27/40 28/40 8.7 % 0.96 [ 0.72, 1.30 ]

Gasparovic 2003 37/52 31/52 9.5 % 1.19 [ 0.90, 1.58 ]

Noble 2006 43/54 34/40 20.5 % 0.94 [ 0.78, 1.13 ]

SHARF2005 100/172 90/144 22.2 % 0.93 [ 0.78, 1.11 ]

Uehlinger 2005 33/70 28/55 6.0 % 0.93 [ 0.65, 1.33 ]

0.5 0.7 1 1.5 2

Favours CRRT Favours IRRT

(Continued . . . )

38Intermittent versus continuousrenal replacement therapy for acute renal failure in adults (Review)

Copyright © 2008 The Cochrane Collaboration. Published by John W iley & Sons, Ltd.



Which technique ?

Schneider et al. Intensive Care Med 2013



Which technique ?

Schneider et al. Intensive Care Med 2013



Two settings in which in do not use IHD

Ko et al. Neurology 2012



Two settings in which in do not use IHD

Truche et al. Intensive Care Med 2016

dialysis dependency when CRRT was chosen as initial 

modality (HR 0.54, 95 % CI 0.29–0.99;  p =  0.05). Con-

versely, the use of CRRT as initial modality in patients 

without hemodynamic instability was associated with a 

higher mortality (HR 2. 24, 95 % CI 1.24–4.04; p =  0.01) 

(Supplementary Table  S5). T e results of the final 

model were robust (Supplementary Tables S6 and S7).

T e 30-day mortality model did not show differences 

between techniques for the global population (Supple-

mentary Table S8 and Fig. S5).

Six-month mortality/persistent renal dysfunction

A total of 295 patients were alive and required RRT at 

ICU discharge. In this subgroup of patients, the 6-month 

mortality was 18.6 % (16.4 % in the IHD group and 25.4 % 

in the CRRT group). Among survivors, 126 (52.5  %) 

patients had a persistent renal dysfunction: 108 (57.1 %) 

in the IHD group and 18 (35.3 %) in the CRRT group. 

When confounding factors were taken into account, no 

significant difference was noted between the two treat-

ment groups (OR 0.70, 95 % CI 0.36–1.37; p =  0.29). T e 

weighted survival curve is presented in Fig. 3.

Discussion
In a high-quality large multicenter database using an 

innovative statistical approach, we were not able to dem-

onstrate any benefit of RRT modality in terms of 30-day 

mortality and dialysis dependency, even in patients with 

Fig. 2 30-day mortality and dialysis dependency according to renal replacement therapy technique received, in the global population and 

subgroups analyses. a At first RRT session. b Between ICU entrance and inclusion. CI confidence interval, IMV invasive mechanical ventilation, SOFA 

sequential organ failure assessment, RRT renal replacement therapy, IHD intermittent hemodialysis, CRRT continuous renal replacement therapy



When to start?

Perinel et al. Crit Care Med 2015

Two intricated questions…

When to start RRT
In whom should we start RRT



STAART-AKI (feasibility) – AKIKI – IDEAL-ICU  

Wald et al. Kidney International 2015; Gaudry et al. N Engl J Med 2016; Barbar et al. N Engl J Med 2018

Cumulative survival Proportion of patients free for RRT



Except in patients with fluid overload

Zarbock et al. JAMA 2016

Cumulative mortality

Late Early

RRT 91% 100%

HR/OR (95%CI) early vs. delayed

Day-90 mortality HR 0.66 (0.45-0.97)

Coag dysfunction OR 0.57 (0.33-0.99)

Free of RRT at day 90 OR 0.55 (0.32-0.93)

Hospital stay HR 0.34 (0.22-0.52)

Fluid overload at study inclusion +7kg [4-10]



RRT and TLS



High risk of TLS patients: 

1/3 will develop TLS

1/3 of spontaneous TLS

Biological TLS: 

1/3 will remain free from AKI

1/3 will require RRT

1/3 : 3-month mortality 

Mnemonic to recall risk of TLS : 1/3 ratio

Darmon Brit J Haematol 2013 



Tumor Lysis Syndrome



Management and need for RRT



Optimal RRT modality?

Severe metabolic disturbances

- Hyperkaliemia
- Hyperphosphatemia 
- Tumor lysis syndrome

IHD is the modality of choice
Beware to post-IHD rebound

IHD CVVH
n=52 n=253

6 hours Phosphate changes 
during TLS requiring RRT (%)



RRT in myeloma patients



Pathophysiology of cast nephropathy



No benefit of plasma exchange

Clark WF, Ann Intern Med 2005



High cut-off membrane RRT in cast nephropathy

Bridoux et al. JAMA 2017



High cut-off membrane : renal survival

Bridoux et al. JAMA 2017

Primary endpoint: Difference 8% (-12%- +27.9%)

Secondary endpoint: Difference 21% (1%- 41%)



High cut-off membrane : overall survival

Bridoux et al. JAMA 2017



High cut-off membrane RRT in cast nephropathy

Hutchinson et al. Lancet Hematol 2019



High cut-off membrane : renal survival

Hutchinson et al. Lancet Hematol 2019



High cut-off membrane : overall survival

Hutchinson et al. Lancet Hematol 2019



High CO membrane : changes in LC concentrations

Hutchinson et al. Lancet Hematol 2019



Best available evidence suggest first line treatment of myeloma specific nephropathy
should be based upon Bortezomib based chemotherapy

It is recommended to start such therapy whatever the severity of renal dysfunction

Conflits d’intérêts



Efficacy of Bortezomib based therapy in AKI

Heinz et al. J Clin Oncol 2010



Protides 160g/L – Myeloma IgG k

Some specific complications may require TPE

Dumas et al. Intensive Care 2013



Take home message



RRT in CICP 
• Only few specifics in cancer patients

• Use CVVH or IHD according to your expertise and expertise of your team

• Avoid IHD in patients with cerebral injury or massive fluid overload

• Shock probably do not influence RRT tolerance

• Early or late: I would not advocate early except in patients with fluid 

overload



RRT in CICP 
• Two specific context in onco-hematological patients

• TLS: I do start early RRT and am absolutely not sure I am right to do so

• When running RRT during TLS I would advocate HF or multiple daily IHD to 

avoid phosphate rebound

• Myeloma: RRT is less important than Bortezomib based therapy



Last but not least …

Bruchen et al. Br J Cancer 2005

• If you think RRT when discussing MTX toxicity… 



Evolution du pronostic des POH

Darmon et al. Intensive Care Med 2019



Merci de votre attention


