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Abstract  
Acute Kidney Injury (AKI) is a common complication in sick neonates admitted to the Neonatal 

Intensive care Unit (NICU). On the management of neonates with AKI often we try only con-

servative management due to a shortage of experience in peritoneal dialysis in this group of 

patients. Here we report a neonate who had AKI secondary to neonatal hypernatremic dehy-

dration. We used a 6Fr feeding tube as a PD catheter, mixed IV fluids as dialysate and IV per-

fuser to quantify and regulate the inflow. After 4 days of the PD, the neonates started to have 

urine output, and PD was discontinued. Neonate was discharged home improved and was 

thriving well with normal renal function tests on follow up. In conclusion, improvised peritone-

al dialysis can be an option for management in neonatal AKI when medical management fails 

in low-resource settings. 
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Introduction 

Neonatal AKI is a common complication in 

critically sick neonates admitted to the neo-

natal intensive care unit (NICU). The com-

monest causes are pre-renal (85%): neonatal 

dehydration, non-steroidal anti-inflammatory 

drugs (NSAID), and angiotensin converting 

enzyme inhibitors (ACE) inhibitors.  Intrinsic 

renal (11%) constitutes the second group, 

which includes sepsis, perinatal asphyxia, 

prematurity and nephrotoxic medication such 

as gentamicin.  

Post renal causes include posterior urethral 

valve (PUV), bilateral uretero-pelvic junction 

obstruction (UPJ), triad syndrome, and a uni-

lateral obstructed kidney. Usually, the causes 

are multifactorial in neonatal AKI (1). 

Diagnosis and staging of neonatal Acute Kid-

ney Injury (AKI) has been continuously 

evolving. The currently modified neonatal 

AKI definition is being used world wide. Us-

ing a multicenter study (AWAKEN) involving 

2022 incidence of AKI newborns was 30% of 

all neonatal ICU admissions.  
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 The incidence differed across the gestational 

age in a “U” distribution with incidence being 

high in the age <29 weeks and > 36 weeks.  

(2). 

There are peculiarities on neonatal AKI stag-

ing compared to older children. The lowest 

serum creatinine level before the raise is used 

as a reference. This is because the serum creat-

inine could be high because of maternal serum 

creatinine, which later drops. If we can esti-

mate urine output by catheterization or accu-

rately measure wet diapers, 24-hour urine out-

put is used to quantify urine in ml/kg/hr. Un-

like older age groups where 6hours or 12 hours 

urine could be used.  

Case report  

We report a female neonate admitted at the age 

of 8 days( on 09/07/25) from Addis Ababa, 

who was born at Tikur Anbessa Specialized 

Hospital to 25 year old para I mother via emer-

gency cesarean section for the indication ceph-

alo-pelvic disproportion (CPD) at GA of 37 

weeks. Birth weight was 3600 gm, APGAR 

scores at 1-min and 5-minutes were 8 and 9, 

respectively. The neonate was discharged 

home after 48 hours with no illness. The moth-

er is literate up to 10th grade. The parents were 

not related by blood. 

The mother had inadequate breast milk and the 
neonate was seldom satisfied and/or sleeping 
between breastfeeding. She presented with 

poor feeding and inconsolable crying at the 
age of 6 days. Associated she had fever, a re-
duction in urine amount, finally had no urine 

for 1 day before admission. She had a gener-
alized tonic seizure after admission to the 

hospital. 

The neonate was lethargic and in respiratory 

distress. RR= 55-65breaths/min, PR 180 

beats per minute, T=38.9℃.There was weight 

reduction from birth weight 3600g  to 3000g

(16% dehydration), Capillary refill time was 

2 sec and had warm extremities. Bilateral 

lungs had good air entry, and normal heart 

sounds were heard. The abdomen was flat 

and moved with respiration, no organomeg-

aly, no signs of ascites. She had normal fe-

male-type external genitalia, no flank mass. 

No sign of spinal dyraphism. There was no 

edema, and there was no tenting of the skin 

pinch. She looked lethargic, and the Moro 

reflex was incomplete, suckling was unsus-

tained, and grasp was weak.  

Investigations are summarized on the tables 

and charts. Blood culture was negative 2 

times. Chest X-ray was normal. Renal ultra-

sound showed bilaterally normally sized kid-

neys with normal echogenicity and normal 

Doppler flow through the renal vein and ar-

tery. Arterial blood gas analysis was not 

available.  

The neonate was admitted with a diagnosis of 

term, normal birth weight (NBW), appropri-

ate for gestation (AGA), stage 3 AKI second-

ary to hypernatremic dehydration with com-

plications, Hyperkalemia, uremic encephalo-

pathy, early-onset neonatal sepsis. 
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 The neonate was initially treated with support 

care: She was put on  CPAP with FIO2 60%, 

loaded with phenobarbital 60mg with a naso-

gastric tube, Put on maintenance fluid and defi-

cit therapy for hypernatremic dehydration, 

which added up to 500ml with 10% DW in 

0.45NS. After 6 hours of rehydration, she was 

challenged with IV furosemide 10mg (4mg/

kg), but, not have urine output. She was started 

on K shifting therapy with calcium gluconate 

2.5ml in 5ml NS 6 hourly, Salbutamol  2 puff  

6 hourly,15ml of 10% DW and 0.3IU regular 

insulin was given 6 hourly, She was started on 

IV Ampicillin and Cefotaxime. 

Despite supportive care patient remained 

anuric, and the patient was started on impro-

vised peritoneal dialysis (PD) using locally 

mixed fluid (lactated Ringer’s solution and 

dextrose) on day 2. Procedure was conducted 

under possible aseptic technique and we gave 

prophylactic antibiotic an hour before the pro-

cedure. Small surgical incision was made mid-

way between the umbilicus and the anterior 

superior iliac spine done on the left side. A 

feeding tube 6fr was inserted into the peritone-

al cavity and stitch was applied to fix it. The 

exit site  was dressed with sterile gauze and 

secured with zinc oxide plaster. It was connect-

ed to a 3-way tap to regulate the direction of 

fluid flow.  
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Serum 
Chemistries 

  Dates 

9/7 
/25 

11
/7/
25 

12
/7/
25 

13/
7/2
5 

14
/7/
25 

16
/7/
25 

17
/7/
25 

18
/7/
25 

19
/7/
25 

22
/7/
25 

24
/7/
25 

Serum creati-
nine (mg/dl) 

11.8 12.4 10.8 9.3 7.3 4.4 3.4 2.1 1.8 0.3 0.3 

Serum urea 
mg/dL) 

393 442 395 339 342 215 196 151 119 38 27 

Serum Sodi-
um(mmol/L) 

180.9 179.
3 

168.
7 

167.4 154 136 132.
8 

139.
9 

142.
6 

143 143 

Serum Potas-
sium (mmol/
L) 

8.8 8.9 6.97 6.9 5.5 5.05 5.88 3.27 5.44 3.49 3.39 

Ca(T) (mg/
dL) 

  8               10   

Mg(mg/dL)   1.6                   

P (mg/dL)   6.7                   

Albumin (g/
dL) 

  3.6                   

CRP (mg/dL)   18               9.7   

Table 1. Serum electrolyte, renal function test and other laboratory analysis finding patterns 

across the dates  



 

 The dialysate collection bag and PD fluid were 

connected to the other ends of the tap (figure 

1). Inflow was regulated by infuser with similar 

pressure used for IV infusion.  

The infuser was set for every cycle for the in-

flow volume over 15min.   Lactated Ringer’s 

solution was used with 16gm dextrose (2 vials 

of 40% dextrose added) to approximate 1.6% 

PD fluid. To enhance the buffering capacity of 

PD fluid and prevent fast drop in serum sodium 

which may lead to cerebral edema, 40ml of 

8.4% NaHCO3 was added to raise the dialysate 

sodium content to 170meq/L ( the dialysate to 

10mmol/L lower than the serum Sodium). As 

the Sodium start drop we also dropped the dia-

lysate sodium accordingly. Improvised PD has 

been practiced in older children in the hospital 

and has been proven safe and effective. This 

was the first time we used it in neonates. 

Dwell volume was started at 50ml (15ml/kg) to 

be infused over 15min with a perfuser. The 

dwell volume was gradually escalated to 

100ml (33ml/kg). The dwell time was set to 

45minutes. The outflow time was set to 30 

minutes. The inflow, outflow, and net volume 

were recorded for each session 1 hourly. The 

patient was monitored with vital sign sheet 

every 2 hours and resident physician followed 

the patient respiratory condition and menta-

tion 6 hourly. We did not use heparin as the 

patient was thrombocytopenic and there was 

catheter obstruction. 20 sessions were done 

over 60 hours. The procedure was held at 

night for fear of fault due to lack of one-to-

one nurse to patient ratio on duty hours. The 

cumulative balance was positive 250ml at the 

end of the PD and was associated with dehy-

dration at the start of PD. The serum chemis-

try, blood count and urinalysis was followed 

according to table 1 and figure 1.  
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Figure 1: Pattern of Urea, Sodium and Creatinine across the dates. 



 

 The urea and serum creatinine initially stabi-

lized and started to decrease; the serum Sodium 

and potassium were also decreasing.  

The patient was challenged with IV Lasix after 

60 hours. Urine output resumed. Finally, the 

PD was stopped and the catheter was removed 

on the 4th day. No complications such as para 

PD catheter leak or peritonitis occurred. Feed-

ing was continued with nasogastric feeding 

tube. 

Discussion  

Hypernatremic neonatal dehydration is a com-

plication of insufficient or unsuccessful breast-

feeding. It has been reported that 35% of new-

borns with weight loss greater than 10% and 

fed exclusively with breast milk, develop hy-

pernatremic dehydration. (3) In our setting, ex-

clusive breastfeeding is the primary option for 

newborns, and the practice was 59 %( 4).The 

magnitude of hypernatremic dehydration is ex-

pected to be high. Prolonged hypovolemia can 

lead to renal hypo perfusion and intrinsic renal 

injury. 

A retrospective study in Turkey, including 

4136 admitted neonates, found that hyper-

natremic dehydration affected 4.1%. Studies 

have shown increased breast milk sodium 23m-

mol/L (compared to 7mmol/L in breast milk, 7-

14mmol/L Na in formula milk) and inversely 

related to volume of breast milk intake (5). 

 Management of neonatal AKI starts with con-

servative management, which includes, fluid 

bolus for neonates with no sign of fluid over-

load, use of vasopressor (Dopamine ) and trial 

of diuretics, monitoring fluid input and urine 

output, management of electrolyte imbalances 

and acidosis, avoidance of nephron-toxins and 

nutritional support. General indications for 

dialysis include: Severe hyperkalemia, uncor-

rectable acidosis, uremia, fluid overload, and 

inability to provide nutrition due to concern 

for fluid overload. In patient with AKI sec-

ondary to hypernatremic dehydration PD has 

been proved to be effective method of therapy 

(6).  

In big centers, all options of dialysis, includ-

ing continuous renal replacement therapies 

(CRRT), acute hemodialysis, and peritoneal 

dialysis, are being conducted. PD is generally 

the most common form of renal replacement 

therapy (RRT) in young children, including 

neonates, the advantage being relative ease of 

access and technical simplicity.  

Locally prepared PD solutions at the bedside 

adapted from intravenous solutions can be 

used safely and effectively. This has important 

relevance for centers in less well-resourced 

countries, where commercially produced PD 

fluid is not available for the management of 

AKI. (7)  

Locally-prepared PD fluid when applied with 

the right expertise and technique is safe and as 

effective as the commercially-prepared dialy-

sate (8).This has been used in children and 

neonates.  
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 A 2400gm neonate was treated with impro-

vised peritoneal dialysis in Zimbabwe (9).In 

our setup up we usually depend on conserva-

tive treatment of AKI alone. On this patient we 

used improvised techniques to do peritoneal 

dialysis in a newborn and we found it as an im-

portant alternative for neonates with dialysis 

requiring AKI were commercially prepared PD 

fluids and catheters are not readily available. 

Family fully consented for the procedure after 

explaining the possible procedural complica-

tion. They were happy on the treatment they 

received and finally patient was discharged 

home to be followed at outpatient department. 

On follow up at 4 month of age renal function 

remained normal and another follow up 8 

month the infant could sit unsupported and 

started crawling. 

Conclusion 

In a low-resource setting where neonates can 

develop dialysis requiring AKI secondary to 

neonatal hypernatremic dehydration. Patients 

can be managed by improvised PD using fluids 

mixed (Lactated Ringer and 40% DW) and a 

locally available plastic tube, such as a feeding 

tube within the hospital. Using perfuser may be 

used for quantifying the inflow volume. 

Limitations 

This is single case and should be tested again in 

neonates needing peritoneal dialysis. We 

couldn’t do blood gas analysis due to lack of 

the cartridges during that period and we didn’t 

use commercially prepared PD fluids. The long 

term neurodevelopment of this infant is also 

not included.  
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