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ABSTRACT

The atypical hemolytic uremic syndrome (aHUS) 
is characterized by thrombocytopenia, microangiopathic 
hemolytic anemia and acute kidney injury (AKI), which 
can exhibit a poor prognosis. Complement factor H 
(CFH) gene mutations play a key role in this disease, 
which may be sporadic or familial. We studied 13 people 
from the same family, investigated for gene mutations 
of the familial aHUS after a family member presented 
to our emergency clinic with the aHUS and reported a 
family history of chronic renal failure. The p.S1191L mu-
tation on the CFH gene was heterozygous in six people 
from the patient’s family with the aHUS. One of these 
family members is our patient with acute kidney injury, 
and the other two are followed at the Nephrology Clinic, 
Medeniyat University, Goztepe Training and Research 
Hospital, Istanbul, Turkey, due to chronic renal failure. 
The other three family members showed no evidence of 
renal failure. The index case had a history of six sibling 
deaths; three died of chronic renal failure. Plasmapheresis 
and fresh frozen plasma treatment were administered to 
our patient. When the patient showed no response to this 
treatment, eculizumab (ECZ) therapy was started. The 
study demonstrated that thorough family history should 
be taken in patients with the aHUS. These patients may 

have the familial type of the disease, and they should be 
screened genetically. Eculizumab should be the first choice 
in the treatment with plasmapheresis. It should be kept in 
mind that the use of ECZ as prophylaxis in posttransplant 
therapy is extremely important for preventing rejection.

Keywords: Complement factor H (CFH) gene; 
Eculizumab (ECZ); Familial atypical hemolytic uremic 
syndrome (aHUS); Plasmapheresis; p.S1191L mutation.

INTRODUCTION

Hemolytic uremic syndrome (HUS) is a type of 
thrombotic microangiopathy (TMA) characterized by 
thrombocytopenia, acute kidney injury (AKI), and mi-
croangiopathic hemolytic anemia [1-3]. Atypical HUS 
(aHUS) comprises around 5.010.0% of all HUS cases 
and frequently leads to irreversible kidney injury, often 
with a worse prognosis [1,2,4]. Atypical HUS is a disease 
complex characterized by the uncontrolled over-activation 
of the alternative pathway of the complement system. 
Activation has been linked to mutations in complement 
factors in 50.060.0% of cases [3]. Atypical HUS cases 
can be categorized as sporadic or familial. Familial aHUS 
requires diagnosing at least two aHUS cases in the same 
family over the past 6 months. Twenty percent of all aHUS 
patients are familial aHUS cases [5].

Genetic disorders such as gene mutations, rare vari-
ants, and risk haplotypes in familial aHUS and sporadic 
aHUS cases and developmental anomalies such as factor 
H against autoantibodies are found in 70.0% of patients 
[6]. The regulator of complement activation gene cluster 
on human chromosome 1q32 spans over a total of 21.45 
cM and contains more than 60 gene codes, 15 of which 
are complement regulators. This code plays a vital role 
for both soluble and transmembrane proteins in regulat-
ing complement activity. These complement genes are 
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arranged in tandem within two groups. Gene mutations 
usually occur in complementary genes such as factor H 
(CFH), factor I (CFI), factor B (CFB), complement 3 (C3) 
and membrane cofactor protein (MCP or CD46). Although 
not all these gene mutations are detectable in the aHUS, 
they are the most frequently detected ones.

Data obtained from familial studies demonstrate that, 
due to a high level of incomplete penetrance of aHUS, 
50.0% of persons carrying CFH or MCP mutations do not 
develop the disease. The genes for CFH and five CFH
related proteins, CFHR1, CFHR2, CFHR3, CFHR4 and 
CFHR5, lie in a centromeric 360 kb segment [711]. Gene 
mutations and related proteins encoded by these genes 
play an important role in the course of the disease. Genetic 
studies in these patients do not include large series [12]. 
Venables et al. [13] previously showed, in a family with 
aHUS that non allelic homologous recombination results 
in the formation of a hybrid gene derived from exons 1-21 
of CFH and exons 56 of CFHR1. The protein product of 
this hybrid gene is identical to the aHUS associated CFH 
mutant S1191L/V1197A, which arises through gene con-
version [14]. We present a study on an aHUS patient where 
genetic screening was performed on family members to 
diagnose familial aHUS due to family history of chronic 
renal failure (CRF).

MATERIALS AND METHODS

Subject and Family Details. The study was carried 
out at the Department of Hematology and Nephrology, 
Medeniyet University, Goztepe Training and Research 
Hospital, Istanbul, Turkey. After the index case was detect-
ed, it was learned that there were other patients with CRF 
in the family history. After the family pedigree was gener-
ated, the CFH gene mutation analyses were performed for 
the family (Figure 1). Accordingly, 13 individuals from 
the same family, father and mother of the index case, his 
five siblings, as well as wives and children of two of the 
siblings, were included in the study. The first patient pre-
sented to our emergency clinic with AKI. The patient was 
diagnosed with aHUS as a result of clinical and laboratory 
evaluations. The patient reported a history of CRF cases 
in other family members; two of his siblings developed 
recurrent CRF after they received a renal transplant; six 
of his siblings died, three from CRF, and one of his uncles 
also died from CRF; therefore, gene mutation screening of 
this family was performed. These results from the patient 
files were examined and recorded.

Previous test results of the family members including 
the values of leukocytes, hemoglobin (Hb), packed cell 
volume (PCV), platelets, glucose, blood urea nitrogen 
(BUN), creatinine (Cr), total protein, albumin, aspartate 

aminotransferase (AST), alanine aminotransferase (ALT), 
γ-glutamyl transferase, alkaline phosphatase, lactate de-
hydrogenase (LDH), total bilirubin, peripheral smear, 
complement 3 (C3), complement 4 (C4), urine, protein in 
urine and Cr, haptoglobin, ADAMTS13 activity, and gene 
mutation analysis (CFH, CFI and CD46 gene sequence 
analysis) were obtained and recorded from the patient files.

Gene Mutation Screening. DNA was extracted from 
a whole blood sample using the QIA amp DNA Blood 
Mini Kit (Qiagen GmbH, Hilden, Germany), as previ-
ously described [15]. Exonintron junctions of the genes 
CFH [16], CFI [17], CD46 [18] and CFB [19], mutations 
of which are responsible for aHUS, were sequenced us-
ing next-generation sequencing (NGS). A heterozygous 
p.S1191L (c.3572C>T) mutation, which has previously 
been described as a disease-associated mutation in Human 
Gene Mutation Database (HGMD), was found on the CFH 
gene.

Ethics and Data Handling. The study was approved 
by the Medeniyet University Faculty of Medicine local 
Ethics Committee, Istanbul, Turkey. Before the study, 
in compliance with the principles of the World Medical 
Association Helsinki Declaration, written informed con-
sent for publication was obtained from each family mem-
ber after they were given a detailed explanation about the 
aims and scope of the study. In the case of children, written 
informed consent for publication was obtained from their 
parent or legal guardian. In the case of deceased family 
members, written informed consent for publication was 
obtained from their next of kin. Data were handled with 
respect for patient confidentiality and anonymity.

RESULTS

The laboratory findings of 13 patients included in the 
study are presented in Table 1. The test results of our index 
case at the time of admission were as follows: Hb 7.8 g/
dL, PCV 0.23 L/L, platelets 56000.0 mm3, widespread 
schistocytes in peripheral blood smear, BUN 126.0 mg/dL, 
Cr 7.8 mg/dL, ADAMTS13 activity 99.2%, LDH 2350.0 
IU/L and haptoglobin <10.0 mg/dL. Based on these results, 
the patient was diagnosed with aHUS. Of the 13 patients 
who were screened, three were diagnosed with CRF, one 
being our index patient and the other two his siblings. 
The patient also reported six sibling deaths; three of them 
died of CRF. Besides, genetic screening results showed 
that the CFH: p.S1191L mutation from the same family 
was heterozygous. The same mutation was also detected 
by Sanger sequencing in his mother (DT), three brothers 
(NT, CT, MT) and nephew (MUT) of the index case (AT), 
while the sister (SA) and one brother (MNT) did not have 
any mutations (Figure 1 and Table 1).
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The family members showing gene mutations in-
cluded the mother of the index case, three of his brothers, 
and one of his nephews. The laboratory results of these six 
cases and seven other family members are shown in Table 
1. While all clinical and laboratory findings of the mother 
(DT), one sibling (NT) and this sibling’s son (MUT), were 
normal, our index (AT) patient with the heterozygous gene 
mutation had AKI, and his two siblings (CT and MT) had 
CRF. These two siblings developed recurrent CRF after 
they received a renal transplant.

Sibling 1 (MT) developed AKI due to an unknown 
etiology at the age of 7. He applied to another hospital. 
His initial symptom was shortness of breath, and he was 
found to have severe hypertension, AKI with a serum Cr 
of 8.4 mg/dL, anemia with Hb of 7.8 g/dL, and proteinuria. 
He underwent a kidney biopsy that revealed non specific 
findings. As there is a crescent in some areas in renal bi-
opsy, it was thought that there might be rapidly progres-
sive glo-merulonephritis. He received six high-dose pulse 

Table 1. Demographic data and laboratory findings of the family members.

Parameters ST DT MNT NT FT MUT SA AA ŞA FA AT CT MT Ref. Ranges
Relationship Father Mother Brother Brother AT’s  

Aunt
AT’s 
Nephew

Sister SA’s 
Husband

AT’s 
Nephew

AT’s 
Nephew

Index Brother Brother

Sex-Age (years) M78 F66 M-38 M26 F26 M-2 F30 M-48 M-12 F9 M-28 M-18 M-23
WBC (mm3) 8900.0 7600.0 10500.0 5670.0 7400.0 19110.0 6600.0 8200.0 5800.0 7630.0 10300.0 5900.0 7870.0 4000.010000.0
Hb (g/dL) 14.5 12.7 14.2 13.7 14.6 9.1 13.0 13.2 12.6 12.8 7.8 11.9 10.7 13.017.0
PCV (L/fL) 0.43 0.38 0.43 0.41 0.44 0.29 0.39 0.40 0.38 0.39 0.23 0.36 0.32 0.370.54
Platelet count (109/L) 256.0 368.0 210.0 162.0 432.0 450.0 282.0 342.0 323.0 410.0 56.0 173.0 120.0 150.0500.0
BUN (mg/dL) 32.0 58.0 36.0 19.0 25.0 23.0 21.0 24.0 26.0 21.0 126.0 113.0 122.0 18.055.0
Cr (mg/dL) 0.78 0.92 0.84 0.82 0.67 0.25 0.76 0.48 0.64 0.72 7.80 7.67 7.60 0.721.25
Total protein (g/dL) 6.80 8.20 8.10 8.20 8.20 8.20 7.90 7.80 7.20 7.50 8.10 9.13 8.60 6.408.30
Albumin (g/dL) 4.20 4.30 4.40 4.70 4.80 4.29 4.60 4.10 4.00 4.30 4.40 5.10 4.40 3.505.520
AST (IU/L) 26.0 38.0 35.0 25.0 31.0 38.0 29.0 36.0 27.0 25.0 450.0 20.0 24.0 <37.0
ALT (IU/L) 24.0 36.0 29.0 15.0 36.0 18.0 33.0 28.0 18.0 21.0 630.0 6.0 11.0 <42.0
GGT (IU/L) 8.0 12.0 17.0 14.0 16.0 13.0 29.0 14.0 12.0 17.0 14.0 9.0 28.0 <64.0
ALP (IU/L) 68.0 58.0 59.0 75.0 120.0 198.0 48.0 110.0 86.0 84.0 65.0 82.0 123.0 <150.0
LDH (IU/L) 243.0 289.0 320.0 213.0 245.0 299.0 252.0 262.0 246.0 219.0 2350.0 248.0 259.0 125.0220.0
Glucose (mg/dL) 86.0 78.0 96.0 84.0 78.0 108.0 89.0 82.0 89.0 74.0 86.0 99.0 82.0 70.0105.0
Total bilirubin (mg/dL) 0.56 0.79 0.96 0.64 0.34 0.55 0.62 0.79 0.67 0.64 1.58 0.56 0.76 0.01.2
Schistocyte [–] [+] [–] [–] [–] [–] [–] [–] [–] [–] [+] [+] [+] –
C3 (mg/dL) 134.0 124.0 124.2 158.0 112.0 186.0 154.0 134.0 142.0 132.0 98.0 95.4 136.0 90.010.0
C4 (mg/dL) 26.2 28.2 26.4 29.5 22.0 34.6 26.3 24.2 23.4 21.3 7.7 27.3 38.3 10.040.0

Proteinuria [–] [+] [–] [–] [–] [+] [–] [–] [–] [–] [+++] anuric anuric –
Hematuria [–] [+] [–] [–] [–] [+] [–] [–] [–] [–] [+++] anuric anuric –
Protein/Cr (mg/mg) <0.2 <0.2 <0.2 <0.2 <0.2 0.70 <0.2 <0.2 <0.2 <0.2 5.6 anuric anuric <0.2
ADAMTS-12 
activity (%) 97.00 96.00 84.20 77.11 94.30 120.40 67.00 88.50 92.60 102.00 99.27 98.40 83.11 40.00130.00

Haptoglobin (mg/dL) 16.0 17.3 16.0 18.0 19.1 18.3 17.2 18.2 19.7 18.7 <10.0 17.0 19.0 14.058.0
CHF: p.S1191L NM H NM H NM H NM NM NM NM H H H –
Outcome healthy healthy healthy healthy healthy healthy healthy healthy healthy healthy AKI CRF CRF –

WBC: white blood cell count; Hb: hemoglobin; PCV: packed cell volume; BUN: blood urea nitrogen; Cr: creatinine;  
AST: aspartate aminotransferase; ALT: alanine aminotransferase, GGT: γglutamyl transferase; ALP: alkaline phosphatase;  
LDH: lactate dehydrogenase; C3: complement 3; C4: complement 4; CFH: complement factor H gene; NM: no mutataion;  
H: heterozygous; AKI: acute kidney injury; CRF: chronic renal failure.

Figure 1. Pedigree of the studied family. Squares represent 
males and circles represent females. The filled black squares/
circles represent affected individuals, while white squares/circles 
represent unaffected individuals. Struckthrough white squares/
circles represent those who died of unknown causes; those who 
died from CRF are struckthrough and grey.
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steroids and continued with oral steroids and 10 sessions 
of plas-mapheresis. Despite therapy, the disease progress 
to CRF, and the patient became hemodialysisdependent. 
At that time, aHUS was not considered in this patient. The 
patient received hemodialysis treatment for 6 months, and 
then renal transplantation was performed from the father. 
Renal rejection developed 4 months after transplantation. 
Hemodialysis treatment was started again. The patient was 
diagnosed with familial aHUS after the diagnosis of our 
index case. The patient was taken back to the eculizumab 
(ECZ) treatment and transplantation program.

Sibling 2 (CT), a 18yearold male, developed AKI 
due to an unknown etiology. He was admitted to another 
hospital with signs of AKI, like his brother. His initial symp-
tom was shortness of breath, and he was found to have 
severe hypertension, AKI with a serum Cr of 9.1 mg/dL, 
anemia with Hb of 8.8 g/dL, and proteinuria. Like his broth-
er, he received steroid and plasmapheresis therapy. Despite 
therapy, the disease progress to the CRF, and the patient 
became hemodialysis-dependent. After the patient received 
hemodialysis treatment for 11 months, he underwent a renal 
transplant (from a 35yearold male patient who died of a 
cerebral hemorrhage). Renal rejection developed 3 months 
after transplantation. Hemodialysis treatment was started 
again. The patient was diagnosed with familial aHUS after 
the diagnosis of our index case. The patient was taken back 
to the transplantation program and eculizumab treatment.

Our index (AT) patient was treated with a total 20 
sessions of plasmapheresis (initially, five sessions of plas
mapheresis were performed, and then 15 more sessions 
were performed until the start of ECZ treatment) for 6 
weeks and daily fresh frozen plasma therapy. However, 
upon insufficient response to this treatment, ECZ therapy 
was initiated. The patient showed a dramatic improvement 
after treatment with ECZ. The patient’s serum Cr level was 
reduced to 0.8 mg/dL. Moreover, when the patient became 
unable to receive ECZ treatment for a while, he once again 
developed AKI, with his blood Cr level increasing to 6.8 
mg/dL. However, the patient’s Hb level decreased to 6.4 
g/dL and platelet count to 78000 mm3. Furthermore, the 
patient developed dilated cardiomyopathy as in some cases 
reported in the literature [20]. Once the patient received 
regular ECZ therapy, his AKI symptoms and cardiomyo-
pathy began to improve. The test results on the patient’s 
last admission were as follows: Hb 13.6 g/dL, PCV 0.40 
L/L, platelet 345000.0 mm3, BUN 48 mg/dL, Cr 1.8 mg/
dL, LDH 210.0 IU/L, and haptoglobin 18.2 mg/dL. Long
term followup over 1 year showed stable renal function 
with no relapse. The patient is still being followed by the 
Departments of Hematology and Nephrology, Medeniyet 
University, Goztepe Training and Research Hospital, 
Istanbul, Turkey.

DISCUSSION

This study reports scanned results of a family who 
presented at our center. In six of 13 family members, the 
p.S1191L mutation on the CFH gene was heterozygous. 
While three of these six family members (AT, CT and MT) 
had clinical and laboratory findings of the p.S1191L muta-
tion on the CFH gene, two members (DT, NT and MUT) 
did not. There was no gene mutation or aHUS finding in 
the other seven family members. However, a total of six 
siblings of our index patient died. It was found that the 
cause of death of three was CRF, and the cause of death 
of the other three siblings was not known. In addition, one 
uncle of our index patient died from CRF. These findings 
show that the phenotype and penetrance of the CFH gene 
mutations differ from person to person.

Some cases with the CFH: p.S1191L gene mutation 
have been reported in the literature [2123]. In the first of 
these articles, it was reported that a gene mutation [c.3572 
(C>T), Ser1191Leu] was detected in a 12yearold female 
patient. A renal transplant was performed on this patient 
after she developed chronic renal failure. Recurrence of 
aHUS has been reported after renal transplantation. The 
same gene mutation was detected in the younger twin 
sisters of this girl, but clinical and laboratory findings of 
aHUS did not develop [21]. The history of these cases is 
very similar to our cases. In another publication [24], a 
7monthold female baby who presented with aHUS as-
sociated with combined de novo CFH mutations (p.s1191L 
and V1197A), whose relapses could be treated with plas-
mapheresis at that time, but no information on ECZ treat-
ment was provided. No results about the deaths of a mother 
and daughter were reported in another publication [16]. 
Therefore, it can be concluded that the appearance of this 
mutation is discouraging. However, as shown in our index 
case, positive results can be obtained with ECZ therapy. 
The significance of our study is that there were cases 
who are affected and not affected by the gene detected in 
the same family. This reflects the penetrance of the gene 
mutation in the literature. Another important result is the 
demonstration of the effectiveness of the ECZ therapy.

In aHUS, patients may be identified as familial or 
sporadic cases. In inherited cases, genetic mutations in 
CFH, CFI, C3 convertases, C3 and factor B, thrombo-
modulin, CD46 and MCP can lead to complementrelated 
HUS. Other factors such as deficiency of metalloprotease 
activity that cleaves von Willebrand factor (VWFCP 
or ADAMTS13), CFI deficiency, and auto antibodies 
against CFH may also cause aHUS [25]. These mutations 
in complement components or regulatory proteins plays an 
important role in the pathogenesis of aHUS in 50.060.0% 
of patients. These mutations cause mis regulation of the 
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complementary alternative pathway in the endothelium, 
triggering attacks of thrombotic microangiopathy in the 
renal microvasculature and other vital organs [2628]. A 
gene mutation in CFH (p.S1191L mutation in the CFH 
gene) was found in the studied family. This gene encodes 
factor H, which competitively binds to C3b to inhibit the 
production of C3 convertase, accelerates decay of C3 con-
vertase, and acts as a cofactor of factor I to cleave C3b [29]. 
The CFH mutations, chiefly affecting the Cterminal, ac-
count for 15.020.0% of mutations in patients with aHUS. 
Antibodies against FH attach chiefly to the Cterminal, 
decrease FH binding to C3b, and increase alternative 
pathwaydependent cell lysis [30].

The history of CRF and renal transplantation result-
ing in rejection in two patients was also associated with 
aHUS that might have occurred as a result of a mutation in 
this gene. No pathologies were detected in the other three 
family members with gene mutation, including the mother 
and a 2-year-old child. Therefore, the question arises as 
to whether factors such as female gender, not having ex-
perienced a triggering event, and young age could serve 
as protective features in the disease. The absence of any 
pathological findings in the third family member may have 
resulted from a mechanism that we cannot explain. There 
exist studies describing this phenomenon in the literature. 
Despite heterozygous pathogenic variants in complement 
genes often identified in diseased and healthy parents, 
the disease is often sporadic, which indicates that genetic 
mutations give rise to sensitivity, but they do not cause 
disease [31]. The disease occurred in approximately 50.0% 
of the family members affected by the gene mutation by 
the time they reach 45 [32]. Arjona et al. [33] found that, 
in addition to the complement pathogenic mutation, carry-
ing the MCPggaac haplotype or both the MCPggaac and 
the CFHH3 haplotypes, raises the aHUS penetrance to 
9.4 and 14.5%, respectively, by the age of 35 years, and 
the maximum aHUS penetrance to 15.0% (48 years) and 
18.8% (37 years). In studies conducted on this subject, 
the results of genetic mutations were examined. These 
studies showed that the C3 mutation induces increased C3 
convertase formation, thereby enhancing the alternative 
pathway [34]. The homozygous IVSII+2 (T>G) mutation 
on the CD46 gene may be clinically silent, especially in 
childhood, similar to the heterozygous mutation [35]. In 
this study, the presence of an aHUS-related progressive 
decline in renal function, microangiopathic hemolytic ane-
mia, and thrombocytopenia in one person in the family 
was attributed to the heterozygous p.S1191L mutation on 
the CFH gene. This wellestablished feature of the disease 
has also been confirmed by our study. In the present study, 
three (50.0%) of six patients with the heterozygous gene 
mutation developed the disease.

In addition to our index patient, the CFH: p.S1191L 
mutation was heterozygous in his two siblings with CRF. 
These two patients had a kidney transplant history, but 
both developed acute rejections shortly after their trans-
plant surgeries. Both of these patients still receive regular 
hemodialysis treatment 3 days a week. Other laboratory 
findings are normal in these patients, indicating that no 
triggering events of aHUS have so far occurred in their 
lives. The diagnosis of aHUS in his siblings and the de-
tection of mutations on the CFH gene in the same gene 
with his siblings suggest that the presence of CRF and 
rejection after renal transplant in these patients might be 
associated with their aHUS, but they are not yet in the 
period of aHUS episodes.

In the treatment of atypical HUS, ECZ, a monoclonal 
antibody that inhibits complement protein C5, has been 
demonstrated to be an effective treatment option. In recent 
years, multicenter studies have shown that ECZ therapy 
rapidly improves the platelet count and renal functions in 
most patients after the first dose, eliminating the need for 
dialysis and plasma treatment. Eculizumab has been re-
ported to be a fast, effective, and lifesaving option in treat-
ing aHUS [3639]. In the present study, our index patient 
with the CFH: p.S1191L mutation was treated with ECZ, 
and he had a good response and survived. In a clinical trial 
of ECZ, a shorter interval between the clinical manifesta-
tion of aHUS and treatment initiation was associated with 
greater improvement in the estimated glomerular filtration 
rate [40]. Accordingly, we administered ECZ therapy to 
our index patient following plasmapheresis after the first 
admission. After ECZ treatment, the patient improved and 
his clinical and laboratory findings and returned to normal.

Limitations and Strengths. First of all, in our study, 
we should have performed genetic analysis on more family 
members, and secondly, we had to determine the causes 
of death of the deceased individuals of the family more 
clearly, but we could not.

Conclusions. This study identified six people who 
were heterozygous for the p.S1191L mutation on the CFH 
gene in a family of 13 individuals who were genetically 
screened. While three of these cases showed no aHUS find-
ings, we detected aHUS and CRF in the other three cases, 
which indicated that the genes affect the disease penetrance 
by about 50.0%. A more thorough screening of all family 
relatives could detect a higher incidence of the gene in this 
family. Failure to diagnose aHUS as a cause of CRF in 
two individuals of this family during previous followup 
appointments and performing renal transplants before ECZ 
therapy prophylaxis may have caused renal transplant re-
jection in both patients. Therefore, this study has revealed 
that these family members should be closely monitored for 
early signs and symptoms of aHUS. The administration of 
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ECZ is recommended for genetic variation carriers with a 
familial history or multiple relapses of aHUS. The avail-
ability of ECZ has fundamentally improved the outlook 
for patients with aHUS. This prospective study confirmed 
that ECZ inhibits complementmediated thrombotic mi-
croangiopathy. Prevention of hemolysis and renal function 
improvement during ECZ therapy, without the need for 
plasma exchange/plasma infusion, represents an important 
clinical benefit. The ongoing extension treatment phase 
and a global aHUS registry study will provide further 
insights regarding the longterm use of ECZ in patients 
with familial aHUS.
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