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Abstract: Background: Atypical hemolytic uremic syndrome (aHUS) is a relatively rare disorder characterized by 

microangiopathic hemolytic anemia, thrombocytopenia, and renal dysfunction due to gene mutation of complement factors 

leading to dysregulated activation of the alternative complement pathway. Mutation of CD46 or membrane cofactor protein 

accounts for 5-20 percent of cases of atypical HUS. Clinical description: Here we report a 7-year-old boy with recurrent episodes 

of acute kidney injury and thrombocytopenia associated with diarrheal episode who was subsequently found to be having CD46 

mutation. He was negative for anti-complement factor H (20AU/ml, ref 0-100 AU/ml). Renal ultrasonography showed normal 

kidney size with increased echogenicity. With a diagnosis of HUS with AKI and stage 1 hypertension, the patient was managed 

with amlodipine with monitoring of fluid and electrolyte status. The child underwent three sessions of hemodialysis. After one 

and half months of the episode, the patient got admitted for the third time with complaints of abdominal pain, hematuria, and 

oliguria. This episode was not associated with diarrhoea. His whole exome sequencing tested for mutation implicated in atypical 

HUS revealed a homozygous deletion (77bp) variant in Exon 14 of the CD46 gene. Patient was finally diagnosed with atypical 

HUS due to CD46 (MCP) mutation. Conclusion: HUS presenting in the context of a diarrhoeal episode should not always be 

assumed to be diarrhoea-associated HUS and in the recurrence of such episodes, screening for the genetic cause/complement 

mutation is crucial to establish underlying etiology and deciding therapeutic strategies. 
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1. Introduction 

Hemolytic uremic syndrome (HUS), an important cause of 

acute kidney injury (AKI) in children is characterized by the 

clinical trials of microangiopathic haemolytic anemia 

(MAHA), thrombocytopenia, and renal involvement [1]. HUS 

occurs in three different clinical settings. Typical or 

post-diarrheal HUS, the most frequent form in children, is 

caused by infection with Shiga toxin-producing Escherichia 

coli (STEC), particularly serotype 0157:H7. Non–STEC 

associated HUS have a variety of triggers such as 

Streptococcus pneumonia, various non-enteric infections, 

viruses, drugs, malignancies, transplantation, or autoimmune 

disease. The less frequent form of the disease, in the absence 

of any identified preceding illness, is known as atypical HUS 

(aHUS). aHUS can occur at any age, from the neonatal period 

to adult age, with familial and sporadic cases [2, 3]. 

Complement pathway dysregulation accounts for the majority 

of the non-STEC cause of HUS [4]. So far, at least 70 

complement genetic abnormalities have been reported in 

adults and children with aHUS [2]. Homozygous or 

heterozygous mutations of complement factor H (CFH), 

Complement factor I (CFI), complement factor B (CFB), 

complement C3, membrane cofactor protein (MCP, also 

known as CD46), thrombomodulin gene (THBD), or 
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diacylglycerol kinase- ε (DGKE) account for at least 50-60% of 

non STEC cases [2, 4, 5]. CD46 is a cofactor for complement 

factor I (CFI) in mediating C3b and C4b degradation [6]. 

CD46 mutation accounts for 5-20 percent of children with 

aHUS [7]. Treatment for aHUS in paediatric patients involves 

various therapeutic approaches, and eculizumab is one of the 

effective treatment options [8, 9]. It acts by inhibiting the 

terminal pathway of the complement system. Additionally, it 

can restore platelet counts to a normal range, enhance 

hemoglobin levels, and prevent the ongoing destruction of red 

blood cells. Though CD46 mutation experience natural 

recovery without any specific therapy including plasma 

exchange (PE), recently anti-complement therapy with 

eculizumab has been tried. 

2. Case 

A seven-year-old male child born out of 

non-consanguineous marriage presented with 5 days history 

of abdominal pain, loose motion, vomiting, hematuria, and 

decreased urination to our hospital. He was afebrile, without 

any breathing difficulty, jaundice, or rash. His weight (26 kg) 

and height (123 cm) were in the range of 50th – 85th centile. 

His blood pressure was 116/70 mmHg (95th - 95th +12 mm of 

Hg). He had pallor and mild facial puffiness. None of the 

family members had similar history. 

He had a previous history of similar episodes at two and 

half years of age. At that time, the patient was admitted with 

acute gastroenteritis and AKI but a normal Total Platelet 

Count (TPC). Investigations showed Hb 11 gm/dl, with TPC 

1.8 lac/mm3, raised serum urea 188mg/dl (reference 15-40 

mg/dl), and serum creatinine 5.3 mg/dl (reference 0.7-1.5 

mg/dl). The patient improved with conservative management 

and AKI got resolved. 

After hospitalization, relevant investigations were sent 

which showed Hemoglobin - 7.9 gm/dl, total leucocyte count 

– 5470/ mm3, TPC 41000/mm3 (reference 1.5- 4 

lakhs/mm3). Blood urea was 233.7 mg/dl (reference 15-40) 

and serum creatinine was 7.1 mg/dl (reference 0.7-1.5). 

Peripheral blood smear showing normocytic normochromic 

RBCs with schistocytes, fragmented cells, and helmet cells. 

The reticulocyte count was 4%. Urine examination showed 

plenty of RBC with 2+ albumin. Stool routine examination 

showed no RBC with 6-10 pus cells/HPF but no growth on 

culture. Malaria Parasite Immunochromatographic Test (MP 

ICT) and dengue NS1 antigen tests were negative. The 

Direct Coombs test and sickling test were also found to be 

negative. Glucose-6-phosphate dehydrogenase (G-6-PD) 

activity was present. Lactate dehydrogenase (LDH) was 

raised by 2730 units/l (ref 313-618 units/l) and haptoglobin 

was low <40 mg/dl (ref 40-280 mg/dl) suggestive of 

intravascular hemolysis. His coagulation parameters were 

within normal range PT (prothrombin time) - 13 sec (ref 

9.6-17.6), APTT (activated partial thromboplastin clotting 

time) – 32.3 sec (ref 21.5- 35.5), INR- 1.04. Liver function 

test showed ALT = 34 U/L (Ref 0-40), AST = 70 U/L (Ref 

0-40), total serum bilirubin/ direct fraction (TSB D)- 1.3 mg/ 

dl (0.1) (Ref 0.2-1.2), Serum Albumin - 3 gm/dl (Ref 3.5-5.5). 

C3 was normal 111.6 mg/dl (ref 90-180 mg/dl) and ANA 

was negative 2.66 IU/ml (ref <20 IU/ml). He was negative 

for anti-complement factor H (20AU/ml, ref 0-100 AU/ml). 

Renal ultrasonography showed normal kidney size with 

increased echogenicity. With a diagnosis of HUS with AKI 

and stage 1 hypertension, the patient was managed with 

amlodipine with monitoring of fluid and electrolyte status. 

The child underwent three sessions of hemodialysis. 

 

Figure 1. Light microscopy finding on renal biopsy showing mesangiolysis 

and deposition of thrombin (H & E). 

Because of persisting oliguria and gross hematuria renal 

biopsy was planned. Renal histopathology study showed 

widespread ischemic glomerular changes including 

mesangiolysis, retracted tufts, wrinkled/pseudo-thickened 

capillary basement membrane, and RBC fragmentation with 

severe acute tubular injury (Figure 1). These features were 

suggestive of thrombotic microangiopathy with 

predominantly glomerular involvement. 

Gradually AKI resolved. Serum urea (26.4mg/dl) and 

serum creatinine (0.79mg/dl) became normal after a week. 

Anemia and thrombocytopenia improved. Hematuria also 

subsided. The patient got discharged in hemodynamically 

stable condition in a normotensive state. 

After one and half months of the episode, the patient got 

admitted for the third time with complaints of abdominal pain, 

hematuria, and oliguria. This episode was not associated with 

diarrhoea. He had pallor, no edema, and BP within normal 

range. Further evaluation showed Hb 9.7 gm/dl, TPC- 1.6 

lakh/mm3, blood urea 158.9 mg/dl, and serum creatinine- 2.7 

mg/dl. Urine analysis showed plenty of RBC/HPF. Having 

recurrent gross hematuria, flow cytometry for paroxysmal 

nocturnal hemoglobinuria (PNH) clone was sent to rule out 

PNH which came out to be negative. The patient improved 

gradually, hematuria and AKI resolved with conservative 

management. 

Our patient had three similar episodes. The first episode 

was diarrhoea associated with AKI without anemia or 

thrombocytopenia, the second episode with typical features of 

diarrhoea associated HUS, and the third episode was not 
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associated with diarrhoea, there was no thrombocytopenia but 

the child had only anemia and AKI. Because of these recurrent 

episodes of AKI, suspecting genetic/inherited causes of HUS, 

a genetic study was planned to identify the probable causal 

mutations. 

His whole exome sequencing tested for mutation implicated 

in atypical HUS revealed a homozygous deletion (77bp) 

variant in Exon 14 of the CD46 gene (NM_002389.4). Patient 

was finally diagnosed with atypical HUS due to CD46 (MCP) 

mutation. He is on regular follow-up. Now he is asymptomatic 

and relapse-free for the last 3 months. He was normotensive, 

with normal haemoglobin, platelet count, renal function test, 

and LDH level during the last visit. 

3. Discussion 

Atypical HUS is a relatively rare disorder characterized by 

microangiopathic haemolytic anaemia, thrombocytopenia, 

and renal dysfunction due to gene mutation of complement 

factors leading to dysregulated activation of the alternative 

complement pathway. This results in the formation of the 

Membrane Attack Complex (MAC), renal endothelial damage, 

coagulation cascade activation, and thrombotic 

microangiopathy [10-12]. 

The exact frequency of CD46 mutation is not known, it 

accounts for almost 5-20% of all paediatric atypical HUS 

cases [7]. It usually affects younger children. The diagnosis of 

aHUS usually relies on - absolute or relative 

thrombocytopenia (platelet count below 150,000/mL or a 25% 

decline from the baseline), microangiopathic hemolytic 

anemia, and end-organ damage. Microbiologic tests for 

toxin-producing bacteria are negative [12]. High LDH and 

undetectable haptoglobin levels confirm intravascular 

hemolysis. TMA is histologically characterized by the 

thickening of arteriole and capillary walls, with prominent 

endothelial damage, accumulation of proteins and cell debris 

in subendothelial space, and fibrin and platelet-rich thrombi 

obstructing vessel lumina. TMA predominantly affects the 

renal microvasculature. Most of the children don’t require 

plasma therapy. As CD46 is a transmembrane protein, plasma 

therapy usually does not provide additional benefits [2, 13, 

15-17]. Although it has a relapsing course, few children with 

this mutation progress to end-stage renal disease (ESRD). It 

has a favorable outcome with a lower risk of recurrence in 

kidney allograft [2, 7, 13, 17]. 

Interestingly, the prognosis of aHUS varies according to 

genotype. The worst prognosis is in patients with CFH 

mutation and the best in patients with MCP mutation [17]. 

Reports mention zero mortality at the first episode in MCP- 

mutated children as compared to 20-30% mortality in 

CFH-mutated children. Besides, evolution to ESRD at the first 

episode was reported as high as 20-40% in survivors of 

CFH-mutated children whereas no ESRD has been reported in 

MCP-mutated children. At three to five years, approximately 

75% of CFH-mutated patients and 50-60% of CFI-mutated 

patients had died or reached ESRD. While 38% of 

MCP-mutated children in the French pediatric cohort had 

reached ESRD at 5 years follow-up after several relapses, only 

6% of MCP-mutated patients in the Italian registry had 

developed ESRD at that stage, varying from 0% in children to 

25% in adults [2, 15, 17]. 

In almost 70-80 percent of cases of complement-mediated 

HUS, an antecedent trigger event in the form of upper 

respiratory tract infection, diarrhoeal episode, and pregnancy 

is thought to play a role in complement activation [2, 12]. Our 

case highlights the importance of genetic testing for screening 

underlying complement defects in the recurrent presentation 

of diarrhoeal-associated HUS. Further diagnosing the genetic 

mutation in these children is important because of the 

implication for the further management of the disease, and 

detection in their siblings and parents. 

4. Conclusion 

In conclusion, HUS patient present in the context of a 

diarrhoeal episode should not always be assumed to be 

diarrhoea-associated HUS and in the recurrence of such 

episodes, screening for the genetic cause/complement mutation 

is crucial to establish underlying etiology and deciding 

therapeutic strategies. Currently, there is no proven therapy 

available for treating HUS patients with CD46 mutation to 

prevent its relapsing course. Despite spontaneous recovery in 

our patient, regular follow-up and continued monitoring are 

essential in tracking the patient's progress and ensuring the 

persistence of these positive outcomes over the long term as a 

small percentage of children may progress to ESRD. 
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