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Agenda

• What is meant by “other organ”? 

• How prevalent is it?

• Is it new? Any changes?

• Type of affection for each organ

• Variation with the types of HUS

• Conclusion



By other organ affection we mean either manifestations 

occurring in the acute stage of the disease or residual disease 

that may be permanent.



While the kidneys are the primary target in all forms of aHUS, 
extrarenal involvement is present in 20–50% of patients.
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Involvement of the central 

nervous system is the most life-

threatening complication in 

HUS, and it occurs in 10–25% of 

patients with STEC-HUS. The 

mortality rate, mainly attributed 

to neurological complications, 

has been reported to be 1–3%.



The presence of accompanying neurological symptoms was 

previously thought to distinguish between HUS and TTP, which is a 

common cause of TMA, especially in the adult population.



TTP and HUS appear to have similar clinical neurologic manifestations, 
though focal deficits appear more common in TTP and seizures occur more 
often in HUS. Neurologic involvement is overall rare in patients with aHUS. 
Importantly, patients with neurologic involvement in these TMA syndromes 
appear to have good functional recovery.



A 20-month-old infant had transient bilateral isolated abducens 

nerve palsies in association with D+ HUS. Abducens palsies have been 

reported in two previous papers but always in association with other 

neurological features.



A 4-year-old girl presented to our emergency department with acute-
onset bloody diarrhea, high-grade fever, severe dehydration, and 
decreased urine output. This was followed by episodes of 
unresponsiveness, generalized tonic-clonic seizures, and hypotonia.

Involvement of the dorsolateral lentiform nucleus, especially the 
putamen, is a characteristic feature of HUS with CNS manifestations.

The overall neurologic outcome of this illness is generally favorable in the 
pediatric age group



Two girls aged 11 and 6 years, developed aHUS and were treated 
immediately with plasma exchange (PE) and FFP infusion (PI). Although 
initial improvement in renal function was seen in both cases, the first 
patient showed progressing TMA and neurological manifestations 
(seizures, vision loss, loss of balance, and confusion) after 1 month. The 
2nd patient developed cerebral TMA (seizures, vision loss, and 
nystagmus) 6 days after initial presentation and remained unresponsive 
to PE/PI. Neurological symptoms were similar in both patients, even 
though they had different complement protein mutations. Treatment 
with eculizumab achieved complete control of neurological, 
hematological and renal symptoms within 24 h in both children.



Pediatric Nephrology (2019) 34:2495-2507



The neurological manifestations represent a combined effect of Stx-

induced vascular injury, endothelial dysfunction, hypertension, and 

electrolyte disorders.

Seizures can occur during the acute phase of aHUS, both in the presence 

and absence of hypertension.

In addition to obvious morbidity, such as stroke, hemiplegia, cortical 

blindness, and psychomotor retardation at the time of discharge after 

an acute episode of STEC-HUS, there may be milder, more subtle 

neuropsychological effects in children after they recover from the 

illness. 
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Pediatr Infect Dis J. 1993 Mar;12(3):257-8.

W L Robson, A K Leung, M D Lemay, R E Putnins

A 6.5-year-old girl with HUS starts to develop a non-suppurative 

parotid swelling. Bacterial and viral etiologies were excluded. This is 

the first reported case of parotitis associated with D+HUS.









Eur J Pediatr Surg 2007; 17: 328–334





A 3-year-old girl had HUS and persistent hyperglycemia. Autopsy 
revealed islet cell necrosis.





J Pediatr. 1987 May;110(5):816-7
Exocrine and endocrine pancreatic insufficiency and calcinosis after hemolytic uremic syndrome
S Andreoli, J Bergstein

15-year-old girl had end-stage renal disease, IDDM, and a chronic seizure 
disorder as a result of HUS. 

1st Tx at age 10 years à acute graft rejection treated à chronic rejection 
à the graft was removed at age 12 years à CAPD. 

2nd Tx at age 13 years à removed 6 months later because of chronic 
rejection. 

3rd Tx age 15 yearsà removed after 12 hours because of hyperacute 
rejection. 

Children who demonstrate pancreatic involvement during the acute 
phase of HUS should be monitored for the development of exocrine 
insufficiency so that pancreatic enzyme replacement therapy can be 
initiated when indicated.

https://pubmed.ncbi.nlm.nih.gov/?term=Andreoli+S&cauthor_id=3572639
https://pubmed.ncbi.nlm.nih.gov/?term=Bergstein+J&cauthor_id=3572639


RITA S. SURI, MD1; WILLIAM F. CLARK MD1; NICK BARROWMAN, PHD2; JEFFREY L. MAHON, MD, MSC3,4; 
HEATHER R. THIESSEN-PHILBROOK, MMATH1; M. PATRICIA ROSAS-ARELLANO, MD, PHD1; KELLY ZARNKE, MD, 
MSC3,5; JOCELYN S. GARLAND, MD6; AMIT X. GARG, MD, MA, PHD1,3.

Diabetes Care 28:2556–2562, 2005

CONCLUSIONS— Based on the 
available evidence, the incidence of 
diabetes (hyperglycemia requiring 
insulin) during acute DHUS in 
children 16 years of age ranged 
from 0-15%, with pooled incidence 
estimated at 3.2% (95% CI 1.3–5.1). 
This is in contrast to the reported 
general population incidence of 
childhood type 1 diabetes of 0.013–
0.040% .



A 17-year-old girl presented to the emergency department with 

complaints of abdominal pain, fever, and vomiting. Abdominal CT 

revealed multiple stones in the  hydropic gallbladder lumen and the 

pancreas was edematous. Acute kidney failure, cholestasis, anemia, 

and thrombocytopenia developed at the 2nd day of follow-up.





A previously healthy, 22-month-old girl presented with typical HUS 
and stool cultures positive for Escherichia coli O157:H7. She 
required dialysis, blood and platelet transfusions, and insulin for 
HUS-related diabetes mellitus. On the 6th hospital day she had 
sudden circulatory collapse with a blood pressure of 70/40 mmHg 
and an oxygen saturation of 88%. She responded rapidly to 
emergency resuscitation but had diminished left ventricular 
function (ejection fraction 18%).



It should not be concluded from this report that cTnI measurements are 
warranted in most HUS patients. However, measurements obtained in 
particularly severe cases of HUS with multiorgan involvement may be 
useful in providing a warning of impending cardiac injury.



This is the first report (43-year-old woman that ended fatally), to our 

knowledge, of a case of cardiac injury in aHUS due to genetic 

mutation in factor H gene with a poor outcome. 



Nat. Rev. Nephrol. 10, 174–180 (2014)

Acute and chronic CV events have been reported in 3–10% of patients 

with adult-onset or pediatric-onset complement-related aHUS. Patients 

with CFH mutations, anti-CFH antibodies, gain of function C3 or CFB 

mutations are particularly susceptible to CV disorders.



In summary, we report the early use of eculizumab as effective 
first-line therapy in pediatric aHUS (19-month-old girl) 
complicated by severe extrarenal involvement, with 
reversibility in cardiac (dilated cardiomyopathy), neurological 
and renal dysfunction.



Eur J Pediatr. 2016 Dec;175(12):1927-1931

4.5-year-old Swiss son had D+HUS but shiga toxin negative. 

Approximately 6 h after diagnosis, signs of severe hemodynamic 

compromise suddenly developed. An echocardiogram ruled out an 

effusion and disclosed a very severely impaired ventricular function. 

the child died approximately 90 min later.







Zivile D. Békássy1, Ann-Charlotte Kristoffersson1, Mats Cronqvist2, Lubka T. Roumenina3,4,5, Tania 
Rybkine3,4,5, Laura Vergoz3,5, Christophe Hue3,4,5, Veronique  Fremeaux-Bacchi3,6 and Diana 
Karpman1



Those 4 cases from France, Netherlands, Lithuania and Sweden 

suggest that aHUS with complement dysregulation, a disease of 

microvascularization, may also involve large arteries, especially  

when patients have to face long periods of dialysis when plasma 

therapy is not used.



Michal Malina, MD,a,b Ashima Gulati, MD,c Arvind Bagga, MD,c Mohammad A. Majid, MD,d Eva 
Simkova, MD,d and Franz Schaefer, MDa

PEDIATRICS Volume 131, Number 1, January 2013

aHUS can include thrombotic macroangiopathy of small peripheral 
arteries. Eculizumab appears effective in preserving tissue viability if 
administered before gangrene occurs and should be considered first-line 
rescue therapy in such cases.





A 35-year-old woman with aHUS complained of three painful leg skin 

lesions which progressed to ulcers, with some necrotic areas of the 

base and edges. Skin biopsy showed fibrin thrombi in the small blood 

vessels, with discrete inflammatory infiltrate of lymphocytes and 

plasma cells.





Am J Kidney Dis. 2014 Apr;63(4):652-5. 

We describe 3 cases of patients (32, 19 and 19-year-old) with complement 

factor H (CFH)-associated aHUS who developed persistent and otherwise 

unexplained skin lesions that were treated successfully by means of CFH-

specific treatment.

In conclusion, we describe what to our knowledge are the first cases of 

skin involvement associated with (and possibly caused by) CFH-associated 

aHUS.







• Pulmonary edema associated with cardiac dysfunction and/or 

systemic volume overload. 

• Pulmonary hemorrhage

• Pulmonary embolism

• Pulmonary arterial hypertension in a 6-month-old infant, who had 

anti-factor H antibody-associated disease and ended fatally.

• Respiratory failure requiring mechanical ventilation.





A 7-month-old boy with factor H deficiency HUS developed unilateral 
ocular pain and progressive visual deterioration. Ophthalmologic 
examination found vitreous bleeding and elevated IOP. Ultrasound 
biomicroscopy (UBM) revealed a choroidal hemorrhage; left retinal 
ischemia was seen on fluorescein angiography. He received daily PE 
with FFP for 10 days. Progressive reduction of ocular pain and 
improvement in visual acuity was noted after the 4th week. 
Ophthalmologic examination revealed progressive resorption of the 
vitreous hemorrhage, and funduscopic examination showed a retinal 
hemorrhagic spot localized to the retinal periphery.



We report HUS and acute 
rhabdomyolysis in a 3-year-old girl. 
Muscle biopsy demonstrated fibrin 
thrombi in the muscle 
microvasculature. She presented 
with generalized muscle 
tenderness, profound muscle 
weakness. CPK was 2665 IU/L; then 
3840 IU/L. Over the following 10 
days, muscle tenderness resolved 
and muscle strength improved.

The Journal of Pediatrics 1983; 103(1): 78



CFH antibody–positive patients had significantly less CNS 
involvement at disease onset compared with patients without CFH 
antibodies (P=0.02). No differences were found for oliguria/anuria, 
arterial hypertension, pancreatic involvement, cardiac involvement, 
hepatopathy, gastrointestinal tract involvement, or need for dialysis 
or erythrocyte or platelet infusions.

Clin J Am Soc Nephrol 8: 407–415, 2013



Pediatric Nephrology (2019) 34:2495-2507

Although the range of extrarenal organs affected in patients with 

aHUS closely overlaps with that reported for patients with STEC HUS, 

yet macrovascular, microvascular and cutaneous and pulmonary 

affection were reported in aHUS far more frequently.



Conclusions

• Other organ affection is now a part of HUS definition.

• Consider detecting affection in organs other than the kidney in every 

case of HUS particularly if the clinical context suggests.

• Little difference in the spectrum of organ affection exists between 

various HUS etiologies. 

• Genetic defect might have an impact on the spectrum of organ 

affection.

• Most cases respond to the specific treatment of HUS and have a 

relatively good prognosis.




