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Abstract

Öz

Hemolytic uremic syndrome (HUS) is a thrombotic
microangiopathy characterized by intravascular
hemolysis, thrombocytopenia and acute kidney injury.
HUS is generally classified into two types. While typical
HUS follows a gastrointestinal infection with shigatoxin producing E. coli (STEC), atypical HUS (aHUS) is
associated with autoantibodies or mutations that lead to
irregular complement activation. However, according to
some recent studies, it was observed that diarrhea and
multisystem involvement were seen in both HUS types.
STEC positivity was also detected in a little percent of
aHUS cases. Histopathological findings compatible with
myocarditis were found in postmortem examinations
in some cases. Although our case was diagnosed with
atypical HUS, typical HUS symptoms such as bloody
diarrhea and Shiga toxin 2 positivity were reported
and myocardial involvement was observed as a rare
complication.

Hemolitik üremik sendrom (HÜS), intravasküler hemoliz,
trombositopeni ve akut böbrek yetmezliği ile karakterize
trombotik bir mikroanjiyopatidir. Hastalık genellikle shigatoksin üreten E. coli (STEC) enfeksiyonu ile birliktelik gösteren
tipik HÜS ve kontrolsüz kompleman aktivasyonu ile ortaya
çıkan atipik HÜS (aHÜS) olarak sınıflandırılmaktadır. Ancak
son zamanlarda yapılan bazı çalışmalara göre diyarenin
her iki HÜS tipinde de görüldüğü, aHÜS olgularında da
STEC pozitifliği ile karşılaşıldığı ve her iki HÜS tipinde
de multisistemik tutulumun olduğu görülmüştür. Bazı
postmortem incelemelerde miyokardit ile uyumlu
histopatolojik bulgular saptanmıştır. Bu raporda kanlı ishal
ile başvuran, Shiga toksin 2 pozitifliği göstermesine rağmen
aHÜS olarak değerlendirilen ve nadiren görülen miyokard
tutulumu gözlenen bir olgu sunulmuştur.
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INTRODUCTION
Hemolytic uremic syndrome (HUS) is one of the most
common causes of acute kidney failure in children
and infants. Infections, drugs, systemic diseases,
genetic mutations have been accused in ethiology.
The pathophysiology involves irregular complement
activation due to genetic mutations or external factors
which helps to determine the type of the disease (1).
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While typical HUS follows a gastrointestinal infection with
shiga-toxin producing E. coli (STEC), atypical HUS (aHUS)
is associated with autoantibodies or mutations that
lead to irregular complement activation. Intravascular
hemolysis, trombosis, trombocytopenia and renal failure
presents and multisystemic involvement is reported in
both types (1). Although typical cases are thought to
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be starting with STEC infections and bloody diarrhea,
and atypical cases being younger than 6 months,
having family history or recurrent hemolytic attacks,
classification according to clinical conditions is quite
difficult. Because the treatment protocols are different,
it is important to be careful when diagnosing the type of
the disease. It was found that STEC positivity may present
in cases that do not describe diarrhea. Although STEC
positivity is common in the typical HUS, it was observed
in 30% of aHUS cases in studies, either. Multisystemic
involvement were also seen in both types (2,3).
Histopathological findings compatible with myocarditis
were found in postmortem examinations in some typical
HUS cases (4,5). Although our case was diagnosed with
aHUS, it started with typical HUS symptoms such as
bloody diarrhea, Shiga toxin 2 positivity, and myocardial
involvement was observed as a rare complication.

CASE REPORT
A six months old boy was admitted to emergency
department for convulsions. Diarrehea, bloody stool
and decrease in urine output was also added to the
symptoms 3 days ago. His skin was pale and extremities
were edematous in the physical examination.
Biochemical analysis revealed elevated serum creatinine
of 2.9 mg / dL, urea of 39 mg / dL, lactate dehydrogenase
(LDH) of 2828 IU / L. Complete blood count revealed a
hemoglobin of 6.9 gr / dL, leukopenia (3900 / mm3) and
thrombocytopenia (44000 / mm3). Schistocytes (5%),
helmet cells, fragmented erythrocytes were detected in
blood smear in several areas.
When the case was evaluated with clinical findings
and workup results showing acute kidney injury
hemolytic anemia and thrombocytopenia, hemolytic
uremic syndrome was considered as diagnosis. Kidney
replacement therapy as started for the patient with an
anuric course in Pediatric Intensive Care Unit. Eculizumab
treatment was given to the patient at the 24th hour of
hospitalization with a pre-diagnosis of atypical HUS,
considering history of seizures and age of 8 months.
Tachycardia and hypotension developed at the 48th hour
of continuous veno-venous hemodiafiltration (CVVHDF)
therapy. Pericardial effusion was revealed and ejection
fraction was calculated as 50% in the echocardiography.
Cardiac markers were high in Troponin: 7.5-17.5ng /
ml, in CK-MB: 60.3ng / ml. Myocarditis was diagnosed
with echocardiographic findings. On the 20th day of
the total treatment, plasmapheresis treatment was
performed for 3 days in the patient whose hemolysis
findings continued. On the 3rd day of plasmapheresis
treatment, hemolysis findings stopped and urine output
started. ADAMTS 13 activity was normal and Shiga Toxin
2 was detected in tests before treatment. Genetic results
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revealed p.Glu566AIa (heterozygous) mutations in the
CFB gene and p.His402Tyr (homozygous) mutations in
the CFH gene. Based on the genetic work-up of CFB, he
was diagnosed as a likely aHUS and has given eculizumab.

DISCUSSION
It has been shown in studies that mutations affecting
the alternative complement pathway were detected
in half of the patients with atypical HUS (6). Although
the most common mutations are seen in the CFH gene
20-30%, more than one mutation may also occur. In
our case, mutations in Complement factor B (CFB) and
Complement factor H (CFH) genes were detected. There
are studies in which the types of mutations are associated
with the effectiveness of treatment. In the case report of
Galvanuso et al, it was stated that long-term response to
Eculizumab treatment of a case diagnosed with atypical
HUS may be related to Complement factor I (CFI) and
Thrombomodulin (THBD) gene mutations (6).
Although 2 of 3 patients diagnosed with HUS require
renal replacement therapy, patients with mild renal
involvement have been reported, especially in the group
with typical HUS (7). In some patients diagnosed with
atypical HUS, which is rarely seen in adults, the clinical
picture did not show renal involvement at the beginning,
became distinctive later and kidney biopsy was required
to clarify the diagnosis (8). Considering the importance
of kidney involvement in prognosis, physicians should
be careful in the diagnosis stage. In a patient reported in
Sri Lanka in 2020, hypertension, sepsis and appendicitis
were observed at the onset of the disease, and it was
reported that the atypical HUS table developed and
treated with long-term plasma exchange treatments (9).
Cardiac complications are rare in patients with HUS and
may occur during or after the course of the disease (5). The
frequency of cardiomyopathy characterized by atypical
HUS-related systolic dysfunction can be up to 10%. The
pathophysiology of cardiac involvement is explained by
microvascular coagulation and necrosis developing in
the heart muscles, or infectious myocarditis developed
by infectious verotoxins. In the case reported by
Campbell et al. in 2020, a cardiac biopsy was performed
on a patient who was diagnosed with atypical HUS and
heart failure. Thrombotic microangiopathy characterized
by obliterations in intramyocardial arterioles and
fragmanted erythrocytes rolled up in subintimal region
were observed in pathology. It was reported that cardiac
functions improved in the controls after months of
eculizumab treatment (10).
Myocarditis was detected in our patient in the early
period of aHUS, which was complicated by renal failure
and convulsions. Accordingly, even if it is rarely seen,
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cardiac complications should be taken into consideration
and echocardiographic examinations should be routine
in HUS patients.
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10. Campbell CM, Cassol C, Cataland SR, Kahwash R. (2020) Atypical
hemolytic uremic syndrome: a case report of a rare cause of
reversible cardiomyopathy. Eur Heart J Case Rep. Mar 12;4(2):1-6.

CONCLUSIONS
In atypical HUS cases, shiga toxin can be a triggering
factor. Therefore, it should be remembered that cases
with STEC positivity may be aHUS. In addition to the
typical organ and system involvement of HUS, it can also
go with different systemic findings and myocarditis, a
rare condition.
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