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CASE REPORTS

Novel complement factor H mutation, a case report of
atypical hemolytic uremic syndrome
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ABSTRACT

Atypical hemolytic uremic syndrome (aHUS) is a rare but catastrophic disease. It is characterized by a triad of microangiopathic
hemolytic anemia, thrombocytopenia and acute renal failure. When the aHUS is primary, the cause is due to mutations in proteins
that regulate the alternative pathway of complement, such as Factor H, Factor I, Factor B, C3, Membrane Co-Factor Protein and
Thrombomodulin. Usually primary aHUS is associated with other amplifiers complement factors. We present a case of aHUS in a
25-year-old female patient; she presented with malignant hypertension and severe renal failure. After a widespread study, the
etiology of the aHUS was a mutation in the complement factor H, not previously described in the literature (p.Tyr1177His). After
treatment with Eculizumab (C5 inhibitor monoclonal antibody), she recovered renal function with not hemodialysis requirements.
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1. INTRODUCTION

Hemolytic uremic syndrome (HUS) is characterized by a
triad of thrombocytopenia, microangiopathic hemolytic ane-
mia and acute renal failure. The main cause of HUS is the
infection by shiga toxin-producing Escherichia coli (STEC).
The principal serotypes associated with HUS are O157:H7,
O111:H8, O103:H2 and O104:H4.[1, 2] This infection is re-
sponsible for 90% of cases of HUS (HUS-STEC).[2–4] It
mainly affects children and has a good prognosis.[5] The
remaining 10% of cases has poor prognosis, are not associ-
ated with STEC and this clinical picture was called Atypical
Hemolytic Uremic Syndrome (aHUS).[6]

The aHUS is a rare disease with annual incidence of 0.5 to
2 cases per million populations.[5] It seems to have a higher
incidence in adults.[6] Its consequences can be catastrophic;
with 10%-25% mortality rate in the acute phase (higher in

child population).[1, 4] Its main problem is the development
of end stage renal disease (ESRD), 50% of patients will be
dialysis-dependent in acute phase[1, 4, 5] and this percentage
increasing over time.

The pathogenesis of aHUS corresponds to a thrombotic mi-
croangiopathy (TMA). TMA is characterized by microan-
giopathic hemolytic anemia, thrombocytopenia and organ
failure;[7] in HUS, the organic affectation is limited or pre-
dominant in the kidney.

Initially, all cases of HUS not associated with STEC were
classificated like aHUS. However, the etiology of microan-
giopathy in these cases can to be drugs, infections, cancer,
autoimmune disorders, organ transplantation, ischemia, but
the majority were idiopathic. Later, idiopathic cases were as-
sociated to alternative complement pathway mutations. The
primary aHUS is characterized by excessive activation of the
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complement alternative pathway, causing endothelial dam-
age with release of von Willebrand factor, tissue factor and
exposure of subendothelial collagen; this produces activation
of primary and secondary hemostasis. Currently, primary
aHUS is defined by the presence of genetic alternative com-
plement pathway mutation. Conversely, secondary TMA
is associated with an external factor that triggers the mi-
croangiopathy. Secondary causes of TMA can be the cause
themselves and/or acts as complement amplifiers factors on
a genetic vulnerability.[7, 8]

2. CASE PRESENTATION

A 25-year-old female, with history of eating behavior disor-
der, obesity and hypertension (diagnosed at age 22). After
bariatric surgery (24-year-old), hypertension was cured. She
smokes 4 pack-years index, occasionally consume alcohol
and not use of illicit drugs. The only medication was oral
contraceptives. No history of allergies and no history of
family kidney disease.

At the age of 25-year-old, her blood pressures started to
increase and restart antihypertensive therapy. Secondary
hypertension etiologies were studied: serum creatinine

0.8 mg/dl, normal urinalysis, urinary metanephrines and
thyroid tests were normal. CT-angiography ruled out kidney
anatomic defect and renal artery stenosis. However, plasma
renin activity was 22.8 ng/ml/h (normal: 1.3 to 4 ng/ml/h)
and plasma aldosterone concentration was 60 ng/dl (normal:
1.8 to 23.2 ng/dl).

Later, she consulted in emergency room because of abdom-
inal pain of 3 days evolution and headache. She never had
diarrhea, nausea, vomiting or fever.

She was found to have acute kidney injury (serum creati-
nine 2.99 mg/dl), thrombocytopenia (platelets 83,000/mm3),
and microangiopathic hemolytic anemia evidenced by
hemoglobin 9.7 g/dl and schistocytes on peripheral blood
smear. Treatment for presumed Thrombotic Thrombocy-
topenic Purpura (TTP) was initiated at an outside institution
with high-dose intravenous steroids and plasmapheresis. Dur-
ing this treatment, her renal function continued decline.

Hemodialysis was initiated. Her ADAMTS13 activity was
found normal (85%). Quantitative assessments of comple-
ment levels were normal, including C3 and C4 at 78 and
14.6 mg/dl, respectively. However complement levels were
measured after plasmapheresis.

Figure 1. Evolution parameters associated with microangiopathy. LDH: lactate dehydrogenase; Yellow Zone: Eculizumab
administration

Previous to her transfer a percutaneous kidney biopsy was
done, revealing “Thrombotic angiopathy with arteriolar and
capillary thrombosis plus acute tubular necrosis. No immune

deposits were detected”. With this background, the diagnosis
of aHUS was suspected and the patient was transferred to
our institution.

14 ISSN 2332-7243 E-ISSN 2332-7251



http://crim.sciedupress.com Case Reports in Internal Medicine 2017, Vol. 4, No. 2

After transfer, etiologic study of aHUS was completed: fecal,
blood and urine cultures, viral tests (HIV, HBV, HCV and
viral respiratory panel) were negative. Immunological tests
(antinuclear antibodies, anti-DNA antibodies, anti-neutrophil
cytoplasmic antibody, anti-streptolysin-O, antiphospholipid
antibodies) were negative. It was not possible to measure
anti-factor H antibodies due to plasmapheresis. Pregnancy
and other diseases that could cause secondary TMA were
ruled out.

A diagnosis of primary aHUS was made, plasmapheresis was
discontinued and eculizumab therapy was initiated. Prior to
Eculizumab administration she was immunized against N.
Meningitidis.

Genetic study was performed in Centogene AG laboratory
(Rostock, Germany). The DNA sequencing include: Com-
plement factor H (CFH), Factor I (CFI), Factor B (CFB),
C3, Factor H-Related protein (CFHR), Membrane Cofac-
tor Protein (MCP), Thrombomodulin (THBD). Furthermore,
deletion or duplication of CFHR was studied by MLPA (mul-
tiplex ligation-dependent probe amplification). This study
showed a heterozygous variant of uncertain significance for
CFH, with a change of thymine by cytosine in the nucleic
acid 3529; which determines an amino acid change at posi-
tion 1,177 of the primary polypeptide: tyrosine by histidine
(p.Tyr1177His).

The patient was discharged with chronic hemodialysis treat-
ment three times per week and Eculizumab therapy. She
showed early hematological remission and slow renal func-
tion improvement (see Figure 1). Three months after
Eculizumab treatment, hemodialysis was discontinued and
the creatinine clearance improved to 30 ml/min.

The patient has remained clinically stable for 12 months to
date with maintenance Eculizumab dosing of 1,200 mg IV
every 2 weeks. Currently her serum creatinine is 1.48 mg/dl
(MDRD-4: 42 ml/min/1.73 m2).

3. DISCUSSION

The patient has a TMA with predilection by kidneys and
negative study for TTP and HUS-STEC. This is in line with
aHUS. Other causes that may produce a predominant kidney
affectation by TMA are infection by S. pneumoniae and In-
fluenza virus producer of neuraminidase, HIV and other viral
infection, chemotherapy, pregnancy, postpartum, cancer and
autoimmune disorders.[8] All these etiologies were discarded,
so secondary TMA was unlikely.

Then, the suspected diagnosis was a primary aHUS asso-
ciated with triggering factors. The condition of “primary”
implies an alternative complement pathway defect. It has

been described that 40%-70% of aHUS present a genetic mu-
tation[4, 8, 9] and approximate 50% have a triggering factor.[8]

Primary aHUS series describe that aHUS is more common
in young adult.[10]

In our patient, factors that may have triggered the disease
were oral contraceptive therapy,[4] gastrointestinal viral in-
fectious process[8] and development of malignant hyperten-
sion.[7]

Of all cases with alternative complement pathway defect
(primary aHUS); 47% have a mutation in CFH, 14% in MCP,
10% in THBD, 8% in CFI and 8% in C3. Only 6% have
anti-CFH antibodies.[4] Most of these mutations are heterozy-
gous.[4]

In the complement activation, the classical and lectin path-
way needs an external factor to its activation. However,
alternative pathway tends to spontaneous intravascular ac-
tivation by the generation of C3b. Then, C3b binds to the
cell surface, activates C5, and then, promotes membrane
attack complex formation.[11] The presence of fluid phase
and cell surface inhibitors prevent a massive activation of
complement in the normal state. CFH is the most important
alternative complement pathway inhibitor. The cells capture
CFH on their surface, to protect of C3b binding and com-
plement mediated injury. In fact, the function of C reactive
protein is to enhance CFH recruitment on cell surface.[11]

Malignant cells and various microorganisms bind CFH as a
mechanism to avoid complement mediated destruction.[11]

Our patient has a variation in CFH at position 1,177 of the
primary polypeptide. This variation is not described in the
literature and generates a change of amino acid tyrosine by
histidine.

If this variant of uncertain significance is a non-conservative
or conservative mutation is unknown. To answer this ques-
tion is necessary to evaluate if this protein variant can change
conformation structure and/or modify active site.

Tyrosine is a hydrophilic amino acid of aromatic neutral
nature; however histidine is a hydrophilic but basic nature.
Both amino acids are from different classes; therefore, this
amino acidic replacement may modify its structure and then
its function.[12] Histidine tends to be charged and exposed
to solvent in a higher degree than tyrosine. If this change
occurs in the active site of protein, it may affect its function.
For example, in cholesteryl ester storage disease exists the
same missense mutation.[13] Based on this first argument we
may say that the variant of our patient is able to change the
CFH properties.

The CFH gene is located in the long arm of chromosome
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1, in a region where a group of regulatory genes of com-
plement activation exist. It is characterized by expressing

specific domains: short consensus repeat (SCR) or control
unit complement proteins (CCP).[11, 14, 15] Factor H contains
20 of these domains (see Figure 2).

Figure 2. CFH and SCR domains. a) CFH scheme: shows its 20 SCR domains; SCR1-4 are essential to C3b inhibition by
binding in fluid phase, and SCR19-20 are essential to C3b inhibition in cell surface. b) SCR19-20 modeling: it shows “in
red” the site of our patient mutation. c) SCR20 scheme: shows polyanionic substances binding site (modified from
reference 17), our patient mutation is “in red”; CFH: complement factor H. SCR: short consensus repeat

Factor H defects and function alterations have been associ-
ated with diseases such as aHUS, age related macular degen-
eration and C3 glomerulopathy.[11] The domains SCR1-4
attach to C3b, inhibiting its function. The SCR19-20 region
of CFH, localized at carboxyl terminal portion, is essential
for its inhibitory action on cell surface and for its protective
action in the kidney by binding polyanionic substances.[16]

An alteration in carboxyl terminal portion of CFH is asso-
ciated with aHUS by a complement mediated endothelial
injury. By contrast, alteration in N-terminal portion of CFH
is associated with C3 glomerulopathy.[5]

The amino acid 1177 is located at the binding site of SCR20
factor H[17] (see Figure 2). More than 50% of mutations in
Factor H are produced in the SCR20 region.[4, 6] Familial
cases of aHUS are associated to SCR20 CFH mutation.[4] In-
terestingly, SCR20 domain has the main role in the inhibitory
action of Factor H in the alternative complement pathway.
Consequently, any SCR20 mutation could cause significant
risk for primary aHUS.[11]

In addition, Besbas et al. reported a variant in the same loca-
tion (p.Tyr1177Cys) that correspond a mutation associated
with primary aHUS in a neonate.[18]

Based on all these arguments, it is possible to conclude that
the heterozygote polymorphism p.Tyr1177His on Factor H
is a mutation, not reported in the literature, that may cause
primary aHUS due to SRC20 domain modification.

In general, Factor H mutation is responsible for 30% of cases
of aHUS. Most are heterozygous and have a penetrance of
48%. The prognosis of the Factor H mutation is bad; 30%
of infants and 4% of adults die in the acute episode.[19] Of
the survivors, 30% of infants and about 50% of adults are
dialysis dependent. After 5 years, 77% of patients have died
or are on dialysis.[19] It has a recurrence of 70%-85% in
renal transplantation, being higher if it affects the C-terminal
portion (site of patient variation).[20] Patients with Factor
H mutation have a high incidence of cardiovascular disease
and increased mortality.[1] 8% of cases of aHUS associated
with Factor H mutation are triggered by pregnancy or oral
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contraceptive drugs, like our patient.[1]

In conclusion, our patient has a CFH mutation (not previously
reported) associated with triggering factors that produced an
aHUS. Because CFH mutation confers poor prognosis, so
she will need treatment with Eculizumab for a long time.
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