


Principles of neonatal kidney 
support in AKI

Ihab El-Hakim
Professor of Pediatric Nephrology

Ain Shams University



Agenda

• When to start RRT in neonates with AKI?
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• What about the outcome?
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Three hundred and seventy-five physicians 

(244 neonatologists and 131 pediatric nephrologists).





An important finding of this survey was that neonatologists and

nephrologists significantly differed in their view of the indications for

dialysis and the relative importance of fluid overload. Fluid overload

currently represents the most common indication for initiation of

dialysis in critically ill children. Furthermore, the degree of fluid 

overload has been shown to adversely impact outcomes. At this time, 

little is known about the impact of fluid overload on outcomes in 

neonates, and further study is warranted to understand its 

contribution to outcomes and as a therapeutic target.
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Indications for RRT in AKI 
• Fluid overload ≥ 10-15 percent
• Non-obstructive oliguria not responsive to diuretics
• Uremic organ involvement (pericarditis, encephalopathy)
• Escalating ventilatory requirements, especially if related to volume status
• Overdose with a dialyzable drug
• Need for adequate nutrition, especially when compromised by fluid 

restriction or electrolyte abnormalities
• Need for provision of large volumes of medications or blood products in a 

patient already >10 percent fluid overloaded
• BUN 80-100 mg/dL (lower than children due to muscle mass)
• Life-threatening metabolic derangements refractory to medical 

management (hyperkalemia, acidosis, dysnatremia  or hyperammonemia).
• Refractory edema not responding to high-dose diuretics.
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The indications to initiate RRT are not absolute and take into consideration:

• The cause of kidney injury

• The rapidity of the onset of kidney injury

• The severity of fluid and electrolyte abnormalities

• The nutritional needs of the neonate





Figure 1 
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To summarize, we found the following cut-offs for neonatal AKI prediction:

• STARZ score > 31.5 predicts high probability of AKI

• STARZ score > 59 predicts high probability of severe AKI

• STARZ score > 66 predicts high probability of severe AKI with the need 

for PD.
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• When to start RRT in neonates with AKI?

• How to choose the suitable technique?

• When to stop?





Dialysis modality in AKI



PD













Prescription:
• Fill volume 5-10 mL/kg body weight then gradually increased as 

needed.
• Use commercially available 1.5% or 4.25% glucose solutions 

warmed to body temperature. 







Relative contraindications:

• recent abdominal surgery

• massive organomegaly

• intraabdominal masses

• Ostomies





Survival 20%.







A female infant was born at 24 weeks with a birth weight of 460 grams.

A neonatal, straight 10Fr single-cuff Tenckhoff catheter (Cook Medical 

Bloomington, USA) with a length of 8 cm was inserted with a left 

paramedian entry site above the umbilicus at the bedside by a pediatric 

surgeon.

In conclusion PD is a relatively safe, effective and a feasible therapy in 

the neonatal population even in the smallest infants. This also suggests 

that PD may be a live-saving procedure in ELBW infants with severe AKI.



iHD



• Vascular access in newborns can be provided by umbilical vessels.

• To avoid hypotension, the total volume of the dialysis circuit 

should not exceed 10% of the infant blood volume. 

• Blood flow rates 1.5-3.0 mL/kg/min.

• frequent hemodialysis (as often as daily) may be needed in 

neonates.





Double lumen 7F, 10 cm





Pediatric line PV 117 mL



Neonatal line PV 56 mL



SA 0.2m2, PV 18 mL

Total extracorporeal circuit volume = 18+56 = 74 mL
A full-term neonate 3 Kg has a total blood volume  = 3 x 85 = 255 mL





CRRT



Prescription:
• The blood flow rate: start at 6 mL/kg/min and may reach 8 to 12.
• The combined dialysis and replacement rate is 2000-3000 

mL/hour/1.73 m2. 
• Anti-coagulation: regional citrate or heparin (bolus of 10 U/kg then 

infusion 5-20 U/kg/hour)

Advantages:
• continuous procedure
• Hemodynamic stability is not a requirement
• Allow good control of fluid, electrolyte, and acid-base balance
• Can be performed in neonates on ECMO

Disadvantages:
• Need for vascular access
• Need for anticoagulation
• potential for severe fluid and electrolyte abnormalities







The total extra-
corporeal blood 
volume is 72 mL 
AV paed set (54 mL)  
+ Ultraflux® AV Paed 
(18 mL, SA 0.2 m2).





Newcastle, Allmed Ronco, Medtronic







Potential Complications of Infant CRRT

• Volume related problems

• Biochemical and nutritional problems

• Hemorrhage, infection

• Thermic loss

• Technical problems

• Logistical problems

Fahad Gadi, MD. www.slideshare.net
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Conclusions
RRT in the form of CRRT and PD is feasible in neonates, even in those
weighing less than 2 kg. CRRT appears to have high efficacy in neonates with
non-AKI etiologies, and its associated complications are mostly reversible 
with no severe clinical consequences. Both PD and CRRT are associated with
high mortality rates in neonates with AKI. The recommendation of the RRT 
modality and timing of  therapy in such cases must be verified by further 
studies in larger patient populations.
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The probability of death was greater in:

• Infants born at ≤32 weeks of gestation

• Black infants

• NEC

• Dialysis within the first 7 days of life

• Vasopressor exposure.

• Absence of kidney anomalies.



Most pediatric kidney transplant recipients are teenagers, but the surgery

can be done on children as young as a year old and as small as 22 pounds.

Babies who are below those benchmarks may be considered for 

transplants case by case, or they may receive kidney dialysis until they 

grow a bit more.





The best PD access recommended by the ISPD for pediatric patients is:

A. Rigid acute PD catheter introduced blindly with a stylet

B. Tenckhoff catheter introduced by radiologist under screen

C. Tenckhoff catheter surgically introduced

D. A single lumen vascular femoral catheter



Which of the following is NOT an indication for RRT in a neonate with AKI:

A. Hypernatremia refractory to medical management

B. Fluid overload ≥ 5 percent

C. Non-obstructive oliguria not responsive to diuretics

D. Uremic organ involvement (pericarditis, encephalopathy)



Which of the following is a true statement concerning neonatal iHD?

A. Vascular access in newborns can be provided by umbilical 

vessels.

B. To avoid hypotension, the total volume of the dialysis circuit 

should not exceed 3% of the infant blood volume. 

C. Blood flow rates 15-30 mL/kg/min.

D. Frequent hemodialysis (as often as daily) is not recommended in 

neonates.




