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Case Scenario 1

• 2 yrs old male child  K/C/O Nephrotic syndrome 

• Diagnosed at 15 months of age-on regular follow up. 

• He behaved as steroid resistant NS  

• Underwent renal biopsy &  histopathology report was suggesti

ve of  FSGS

• On steroids along with calcineurin inhibitors(tacrolimus) and 

ACEI

• Diuretics on and off as a part of edema control 



• Currently  presented  to Emergency department with 

• H/o poor feeding and vomiting-2days

• Decreased urine output

• Periorbital puffiness

• Abdominal distension



Examination 

• Dull, signs of dehydration + 

• Wt- 12kg ,Ht- 78cm

• HR 110/min, RR 38/min

• CRT prolonged 

• BP 80/ 40mmHg

• Peripheral pulses-suboptimal 

• Edematous

• RS,CVS- Normal

• P/A- distended, Genitals- Scrotal edema +



• What is your initial assessment? 
• Compensated shock

• Connected to cardiac monitor

• Management:
• Stabilize ABC

• Start on oxygen

• Correction of shock with fluid resuscitation(10ml/kg over 20m

in)

• Sampling for further evaluation



Labs on admission
Biochemical    Parameters

BUN 40 45

S.creatinine

1.8 2.1

S.Sodium 134 135 

S.pottasium 6.4 6.8

S.Chloride 104 104

S.HCO3 24 26

S.Albumin 1.5 1.4

S.Calcium 7.2 7.1

Urine Routine 

Urine Albu

min

3+ 4+

Glucose NIL NIL

RBC 4-6 2-4

PC

8-10 6-8

CBC

Hb-9.2

PCV-38

TC-14,800



Hyperkalemia 

Definition: Potassium > 5.5mEq/L                     Normal serum  K+

•Mild – 5.5-6 mEq/L

•Moderate - 6 to 7 mEq/L (Index child)

•Severe - > 7mEq/L

Age Range (mEq/L)

Premature infant 4 to 6.5

Newborn 3.7 to 5.9

Infant 4.1 to 5.3

Child >1 year 3.5 to 5



In ED

• One of the reversible cause of cardiac arrest

• Stabilize ABC

• Stop all K containing fluids and drugs 

• 12 lead ECG –Normal



Moderate hyperkalemia without ECG chan
ges

• Bicarbonate -Only in metabolic acidosis

• Membrane stabilization- Calcium gluconate

• ECG -Not all children with hyperkalemia will manifest ECG c

hanges, and the absence of ECG change does not preclude the 

need for potential therapy for significant potassium elevation

Index child:

Salbutamol nebulisation

Insulin + dextrose 

K binders 



• Not correlate with the serum level of Potassium

• ECG changes are more common when rate of increase in Potassium is faster



Questions

• 1.What is your diagnosis?

• 2. What are the probable causes of hyperkalemia in this child?

• 3. How do you manage this child and what are the preventive 

measures you should take to prevent hyperkalemia ?



Question-1

What is your diagnosis?



• Nephrotic syndrome-Relapse

• AKI-

Primary Glomerular disease 

Dehydration

Drugs



BUN 22 20

S.creatinine 1.3 0.9

S.Sodium 138 137

S.pottasium 5.2 4.5

S.Chloride 104 103

S.HCO3 23 24

• Course in Hospital
 Received:

• Steroids

• IV Albumin

• On follow up
 Restarted :

• CNI s after complete resolution 

of AKI



Question-2

• What are the probable causes of    hyperk

alemia in this child?



• Multifactorial:

 Volume depletion

 Drugs:Tacrolimus,ACEI,Diuretics

• Tacrolimus leads to hyperkalemia from inhibiting basolateral 

Na-K ATPase at the collecting duct causing impaired transepit

helial potassium secretion from decreased sodium uptake



In Nephrotic syndrome

IJKD 2013;7:326-34 www.ijkd.org



• Correction of hypovolemia seems to be the mainstay of  treatment when it i

s associated with hyperkalemia. 

• This also might explain patients’ response to volume expansion with album

in, which induces inhibition or downregulation of ROMK by hypovolemia 

or proteinuria

In NS  diuretic treatment can worsen hypovolemia- so furosemide s

hould not be used in case of hyperkalemia as first choice of treatme

nt

IJKD 2013;7:326-34 www.ijkd.org



Question -3

How do you manage this child & what are t

he preventive measures you should take    

to prevent hyperkalemia?



Treatment strategies in Hyperkalemia

 Membrane stabilization:-

Calcium gluconate

 Transcellular shift:-

Insulin with Dextrose

Salbutamol 

Sodium Bicarbonate

 Removal of Potassium:-

K+ binding resins(Ca polystrene sulphonate)

Dialysis

Diuretics



In Our index child

• Withhold  medication

 ACE Inhibitor

 Calcineurin inhibitors

 Diuretics

• Avoid combination of drugs

• Volume resuscitation (monitor pulse volume and BP)



AKI-NS

• Children with nephrotic syndrome can have reduced GFR beca

use of one or more of the following mechanisms

• Although uncommon
Metabolic  Complication

 Hyperkalemia

 Metabolic acidosis

 Hyponatremia 

 Hypocalcemia 

 Hyperphosphatemia 



• May occur as a complication of :

 Infection

 Acute tubular necrosis (secondary to significant hypovolemia)

 Allergic interstitial nephritis ( antibiotics or NSAIDS)

 Drug toxicity- calcineurin-inhibitor , ACE inhibitors

• Underlying glomerular pathology/disease progression 



Red flags which should trigger awareness for t
he potential presence of hyperkalemia

 Red flags for causes/risk factors for hyperkalemia 

 Chronic kidney disease G4-G5

 Acute kidney injury

 Heart failure

 Diabetes mellitus

 Severe tissue breakdown

 Renin-angiotensin-aldosterone system inhibitors

 Nonsteroidal anti-inflammatory drugs

 Potassium-sparing diuretics

European Journal of Emergency Medicine 2020, 27:329–337 



Indication of KRT  

• Failed conservative management

• Patients with uncontrolled or ongoing cause of Hyperkalemia s

uch as Rhabdomyolysis or Severe TLS

• CKD children with GFR<15 mL/1.73m2

• PD is least preferred in acute hyperkalemic emergency.But mo

de of choice in neonates.



Learning point from our index child

• In hyperkalemia-Emergent treatment take precedence over dia

gnostic evaluation  

• Care of ABC ,Anti potassium measures and cardiac stability 

must

• Factors that could contribute to AKI in patients with Nephrotic 

syndrome, such as infection, should be treated appropriately. 

• Nephrotoxic medications (NSAIDs, ACE inhibitors) or drugs t

hat could contribute to functional azotemia and hyperkalemia s

hould be discontinued.

• Volume replacement is appropriate in patients who have devel

oped a decline in kidney function that is temporally related to 

diuretic-induced fluid removal.



Case Scenario 2

• 10 yr old boy referred from peripheral hospital. Presented else 

where with with leg ulcer-20 days and  fever -10 days. Fever 

was high grade with chills and rigor. He had swelling over the 

right leg with pain-10 days. 

• H/O dysentery, hematuria and melena for 5 days.

• Abdominal pain,petechiae all over body-3 days

• Breathlessness and decreased urine output-1 day



Investigations

• Urea-132mg/dl; cr-3.3mg/dL; 

• Na/K/Cl/Hco3-130/ 8/92/14

• Bilirubin <1, SGPT-341 u/L; SGOT-117u/L; ALP-133u/L

• Total Protein-5.4g/dL; Alb-2.8;Globulin-2.6g

• PT-15/13.7; PTT-23.5/28.8

• HIV,HBsAg, HCV- negative

• CBC-Anemia, thrombocytopenia; Smear –awaited.

• Referred as ?HUS



In Hospital

• Drowsy, Afebrile,

• Petechiae all over the body, pale, no icterus, no lymphadenopa

thy, no clubbing

• Hemic murmur; liverspan-9cm

• L/E: ulcer over the right calf-9.1cm, mild pedal edema

• CBG-183mg.

• Anuric for>6 hours.



In Hospital

Airway-stable

Breathing-RR 54/min; WOB-N

AE-equal;bilateral basal creps

HR 124/min,no gallop,no 

muffling, systolic murmur

+;+++/++; warm extremiti

es; CRT<2sec;BP-100/60 

mmHg; LS-9cm

Drowsy,tone and p

osture-N;PERL;

EOM full



What intervention?

• Oxygen by NRM 10L/min

• Restrict fluids to insensible water loss

• ECG- normal

• Severe hyperkalemia management (K-8)

• Calcium gluconate

• Insulin with Dextrose(Volume overload)

• Salbutamol 

• Sodium Bicarbonate

 Removal of Potassium:-

K+ binding resins(Ca polystrene sulphonate)

Dialysis planned



Investigations 

• CBC- WBC-50,000; Hb-8g/dL; Pl-20,000

• Smear showed blasts(AML) confirmed by BMA.

• Uric acid- 12.3 mg/dl 

• LDH- 4233 IU/l.

• Phosphorus- 8.5mg/dl

• Calcium- 6.7mg/dl



Tumor lysis syndrome (TLS)



Cairo-Bishop definition of laboratory TLS

Element Value
Change from 

baseline

Uric acid 8 mg/dL 25 % increase

Potassium 6 mEq/L 25% increase

Phosphorus

6.5 mg/dL for ch

ildren or

4.5 mg/dL for ad

ults

25% increase

Calcium 7 mg/dL 25% decrease

Guidelines for the management of pediatric and adult tumor lysis syndrome: an evidence-based review. J Clin Oncol 2008; 

26:2767. American Society of Clinical Oncology



Hyperkalemia in TLS

• Hyperkalemia :

• Renal dysfunction

• Pseudohyperkalemia- Serum  K increased but plasma K-norma

l



Tumor lysis syndrome (TLS) prophylaxis reco
mmendations based on TLS risk

Low risk disease (LRD)

AML and WBC <25 x 109/L and LDH <2 x 

ULN

Intermediate risk disease (IRD)

AML with WBC 25 to 100 x 109/L

AML & WBC <25 x 109/L and LDH ≥2 x U

LN

High risk disease (HRD)

AML and WBC ≥100 x 109/L

Prophylaxis recommendations

Monitoring

Hydration

±Allopurinol

Monitoring

Hydration

Allopurinol

Monitoring

Hydration

Rasburicase*



Indications of KRT (index)  

• Our index child was anuric hence the scope of giving routine a

ntipotassium measures is limited  

• Severe renal dysfunction:

 Anuria

 High urea and creatinine

 Dyselectrolytemia

• TLS

• On going cause of hyperkalemia



Index child

• Received  Rasburicase

• Initiated on Hemodialysis

• Was able to establish better hydration support with Dialysis

• Prolonged intermittent renal replacement therapy (PIRRT) has 

been shown to have similar hemodynamic effects and provides 

similar metabolic control as CRRT in an ongoing cause as in T

LS  

• PD not an ideal modality -in rhabdomyolysis, tumor lysis synd

rome, or hypercatabolic states.



Thank you!


