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KEYWORDS Summary The kidney and brain are the two target organs in patients with Shiga toxin-
children; producing Escherichia coli-associated hemolytic—uremic syndrome (STEC-HUS). Activation of
eculizumab; the alternative complement pathway occurs in patients with STEC-HUS. A monoclonal antibody
neurologic (eculizumab) directed against C5 has been reported to be effective against severe neurologic
involvement; involvement in patients with STEC-HUS. We report on two STEC-HUS children with severe
renal disease; neurologic involvement treated with eculizumab. Despite prompt resolution of initial neuro-
Shiga toxin-producing logic findings upon treatment with eculizumab, proteinuria and hypertension persisted in these
Escherichia coli- patients. The persistence of these two risk factors is particularly emphasized to discuss the
associated long-term effects of eculizumab, especially on renal involvement.
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Introduction

The recent outbreak of Escherichia coli 0104:H4 (EHEC
0104:H4) in Germany in May 2011 provided a great deal of new
information for the management of Shiga toxin-producing E.
coli-associated hemolytic—uremic syndrome (STEC-HUS) pa-
tients, especially for severely infected cases.'* The prompt
resolution of neurologic findings in STEC-HUS patients upon
treatment with eculizumab right at the peak of that outbreak
had been reported from Canada.* A total of 328 patients and
13 children were treated with eculizumab during the outbreak
in Germany. " There was also a limited outbreak of diarrhea-
associated hemolytic—uremic syndrome (D + HUS) in Turkey
in 2011.°> We had some experience in treating patients with
eculizumab during that outbreak, and would like to discuss
two of them from our experience to demonstrate the effec-
tiveness of the drug and its safety.

Case reports
Case 1

A 9.5-year-old girl presented with visual hallucinations, leth-
argy, vomiting, and abdominal pain 3 days after experiencing
watery diarrhea. The patient had watery diarrhea with vom-
iting that lasted for 2 days. Her urine output was decreased in
the past 2 days and she was apathetic and hallucinating since
that morning. On physical examination she had tremor in her
hands, altered consciousness, and confusion with normal
blood pressure (100/60 mmHg, <95 percentile). Based on
low platelet count (88.2 x 10°/pL), low haptoglobin level
(<8mg/dL), fragmented erythrocytes in the blood smear, and
high creatinine (5.02 mg/dL) and lactate dehydrogenase
(LDH; 2902 U/L) levels, D + HUS was diagnosed. Leukocytosis
was also present (21.6 x 10°/puL). Complement C; level was
normal (93 mg/dL). E. coli O157:H7 serotype was isolated
from her stool culture and polymerase chain reaction (PCR)
detected Shiga toxin 2. The patient received plasma exchange
(PE) therapy with a dose of 60 mL/kg fresh frozen plas-
ma—five times initially on a daily basis and five times/week
for the following 2 weeks together with hemodialysis. How-
ever, neurological disturbance including somnolence and
hallucinations persisted. Because magnetic resonance imag-
ing (MRI) device was temporarily unavailable at that time,
noncontrast tomography was performed for cranial imaging
and the result was normal. On the 19" day of hospitalization
during the 15" PE session, the patient complained of blind-
ness and then developed a generalized tonic—clonic convul-
sion and became unconscious. Her blood pressure, plasma
calcium level (9.6 mg/dL), and electrolytes were within
normal limits. Because of extreme agitation, midazolam
infusion together with 2 L/minute oxygen was administered.
She was vaccinated immediately against Neisseria meningi-
tidis, Haemophilus influenzae, and Streptococcus pneumo-
niae infections (all at the same time) and a prophylactic
antibiotic was prescribed. Eculizumab therapy (Soliris; Alex-
ion Pharmaceuticals, Cheshire, CT, USA) was initiated imme-
diately on the day of convulsion at a weekly dose of 600 mg for
3 weeks. Just before the eculizumab infusion was started, her
hemoglobin level (9.05 g/dL), platelet count (246 x 103/uL),
and LDH level (280 IU/L) were stable but she was still anuric.

Following the first dose of eculizumab, the patient’s neuro-
logical condition improved dramatically within 48 hours;
however, anuria slowly resolved over 6 days after the first
eculizumab infusion. The course of the laboratory findings are
shown in Fig. 1 (Case 1). Nephrotic-range proteinuria
(45.78 mg/m?/hour) and diminished renal functions
[estimated glomerular filtration rate (eGFR):
44.93 mL/minute/1.73 m?] persisted on the 90'"-day visit. The
patient was hypertensive, and thus required treatment with
ramipril. At the end of 1% year of treatment, her serum
creatinine level was still above the normal limits (1.08 mg/dL,
eGFR: 63.65 mL/minute/1.73 m?) and mild proteinuria was
recorded (13.82 mg/m?/hour). The patient’s blood pressure
was under control with ramipril treatment. An analysis of
factor I, H, and MCP genes did not identify any mutation.

Case 2

A 20-month-old girl was admitted with altered consciousness.
She had a history of watery diarrhea for 4 days, which was
treated with ceftriaxone. On the 4™ day, the patient devel-
oped altered consciousness, weakness, and convulsion. An
initial examination revealed an unconscious and pale child
with normal blood pressure (90/60 mmHg, <95 percentile).
Based on low platelet count (89.10 x 103/uL), fragmented
red blood cells in the blood smear, low hemoglobin (8.84 g/
dL), low haptoglobin (<8 mg/dL), high creatinine (6.46 g/dL),
and high LDH (2934 U/L) levels, D + HUS was diagnosed.
Complement C; level was 75 mg/dL (90—180). During
admission in the emergency department, her serum sodium
level was 120 mEq/L and she was treated with 3% NaCl to
control convulsions. In 48 hours, her serum sodium level was
increased to 135 mEq/L and her consciousness was normal.
Peritoneal dialysis (PD) was initiated on the day of admission.
Neither Shiga toxins 1 and 2 could be shown with PCR nor
could enterohemorrhagic E. coli be isolated from the stool,
possibly because of the previous ceftriaxone treatment. On
the 4" day of hospitalization while her serum sodium level
was 137 mEq/L and blood pressure was normal, she presented
with altered consciousness and dystonic movements. MRI
revealed diffusion restriction in the right hemisphere. Labo-
ratory evaluation on that day revealed the following mea-
surements: hemoglobin, 7.79 g/dL; platelets, 95.20 x 103/
uL; LDH, 3254 U/L; creatinine, 7.83 mg/dL; and haptoglobin
level <8 mg/dL. The course of the laboratory findings is
shown in Fig. 1 (Case 2). She was still anuric and thus PD was
continued. Because of the difficulties involved in initiating PE
therapy for infants and a previous report demonstrating the
effectiveness of eculizumab in STEC-HUS patients with
neurologic involvement, treatment with eculizumab was
initiated at a dose of 600 mg/week for the 1°* week on the day
of altered consciousness and dystonic movements. The
treatment was continued at a dose of 300 mg/week for the
2" week and 300 mg every 2 weeks from the 3" week on-
ward. Vaccination against H. influenzae and S. pneumoniae
infections was performed as previously described. Vaccina-
tion against N. meningitidis infections was performed
immediately prior to treatment with eculizumab and pro-
phylactic antibiotics were prescribed. Recovery of con-
sciousness and dystonic movements were observed after 48
hours. Platelets increased immediately on the 15t day.
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