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ABSTRACT

Atypical hemolytic uremic syndrome (aHUS) is a rare, life-threatening disease characterized by uncontrolled

activation of the complement system. The introduction of eculizumab, a monoclonal antibody that blocks

the complement protein C5, has significantly improved patient prognosis. However, eculizumab treatment

is associated with a risk of adverse effects. We report a severe and complex case of aHUS in a 4-year-old

boy, triggered by viral infections (influenza A and parvovirus B19) and influenced by genetic predisposition.

An unexpected complication - a severe rash following eculizumab administration — necessitated discontinu-

ation of the drug. Given the patient’s genetic risk factors, crovalimab was planned as an alternative treatment

in case of recurrence. At the one-year follow-up, the patient’s kidney function remained stable, indicating

a favorable outcome. This case underscores the complexity of aHUS management, the importance of genetic

screening, and the need for vigilance in monitoring adverse drug reactions.
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INTRODUCTION

Atypical hemolytic uremic syndrome (aHUS) is
a rare, life-threatening form of thrombotic microangi-
opathy (TMA) characterized by the triad of microangio-
pathic hemolytic anemia, thrombocytopenia, and acute
kidney injury, in the absence of Shiga toxin-producing
Escherichia coli (STEC) infection. aHUS is caused by
dysregulation and uncontrolled activation of the alter-
native complement pathway. It is often linked to patho-
genic variants affecting complement regulatory proteins.
The introduction of eculizumab, a monoclonal antibody
that blocks the complement protein C5, has significantly
improved patient prognosis. However, despite its efficacy,
eculizumab is associated with a risk of adverse effects. We
present the case of a 4-year-old boy with a multifactorial
presentation of aHUS, preceded by viral infections and

ADDRESS FOR CORRESPONDENCE:

complicated by a severe and unexpected cutaneous reac-
tion to eculizumab.

CASE PRESENTATION

A 4-year-old Caucasian boy was referred to the pe-
diatric nephrology department with suspected hemo-
lytic uremic syndrome (HUS). He presented with fever
up to 39.6°C, cough, and hematuria. The patient vom-
ited twice and experienced numerous episodes of diar-
rhea without blood. Symptom onset occurred two days
prior to admission. Upon arrival, the patient appeared
pale, dehydrated, with small petechiae on the skin and
mild edema of the lower extremities. Initially, diure-
sis was present at 3 mL/kg/hour. Blood tests showed
the following results: hemoglobin (Hb) level of 10.4 g/dl,
schistocytes present (count 105%o), raised lactate de-
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TABLE 1. Progression of laboratory parameters

Normal Admission

value

Parameters Day2 Dayé6 Day 9 Day 23 Day 34

(severe rash)

(2" day of CVVHDF)

Urea [mmol/I] 2.5-6.0 10.6 175 | 32 7.7 16.4 83 147 | 6.5
Creatinine [pmol/I] 13.3-57.0 68 1393 | 670 132 233 157 59.1 | 42.5
eGFR [ml/min/1.73 m?] 60.6 294 | 6.1 31 17.5 26 69.8 | 102
Hemoglobin [g/dI] 11.0-14.0 10.4 8.6 7.7 9.0 11.2 9.5 11.8 | 12.7
Hematocrit (%) 31.0-37.7 27.8 23.1 20 243 30.7 28.1 33.8 | 36.1
Platelet count [10%/pl] 150-450 8.0 24 15 115 463 132 557 | 359
LDH [1U/1] 145-345 4565 4831 | 4548 4353 438 415 375 | 298
Albumin [g/1] 35-52 35.9 28 25 25.1 40 29.5 503 | 48
AST [U/1] 15-50 282 327 | 214 139 33 17 84 | 363
CRP [mg/1] <10 40 20 <5 51 31 66 <5 | <5
Procalcitonin [ng/ml] <05 23.8 31 255 14.6 0.8 26 0.27

Proteinuria [g/1] <03 45 52 26 0.8 0.8 1.0 | 0.1

AST — aspartate aminotransferase, CRP — C-reactive protein, CVVHD — continuous venovenous hemodiafiltration, eGFR — estimated glomerular filtration rate, LDH — lactate dehydrogenase

hydrogenase (LDH) at 4565 IU/I, negative direct
Coombs test, thrombocytopenia (platelet count 8.0 x
10°/ul), and acute kidney injury, as indicated by an
elevated serum creatinine of 68 pmol/l and an esti-
mated glomerular filtration rate (eGFR) of 60 ml/
min/1.73 m?. Additional laboratory findings included
a pH of 7.43, bicarbonate 13.8 mmol/l, BE -8.4 mmol/I,
sodium 133 mmol/l, potassium 4.06 mmol/l, total biliru-
bin 41 umol/l, AST 282 U/I, ALT 32 U/L. Table 1 shows
the changes in the parameters over the following days.
Ultrasound revealed increased echogenicity of the kid-
neys. Stool tests for Shiga toxin and a PCR gastrointesti-
nal pathogen panel, including STEC, were both negative.
The activity of ADAMTS13 (a disintegrin and metallo-
proteinase with thrombospondin motifs 13) was 107%.
Complement analysis results were as follows: complement
factor C3 0.84 g/1, complement factor C4 0.18 g/1, factor
H 196.5 pg/ml (within normal range), anti-factor H anti-
bodies — negative, C5b-9 (membrane attack complex)
163.6 ng/ml (slightly below normal), CH50 47.0 U/ml
(within normal range). Levels of membrane cofactor
protein (MCP) on the surface of peripheral blood leuco-
cytes were also normal. Initial management included fresh
frozen plasma (FFP) therapy, with one unit transfused.
The patient was subsequently started on the C5 inhib-
itor eculizumab. Blood culture was positive for Staphy-
lococcus warneri, and antibiotic therapy with ceftriaxone
and vancomycin was initiated and continued for 14 days.
Moreover, infections with influenza A and parvovirus B19
were diagnosed. Oseltamivir was administered. Due to
further deterioration of renal function and a significant
reduction in diuresis (anuria since day 4), continuous am-
bulatory peritoneal dialysis (CAPD) was started. The boy
later developed aspiration pneumonia and hypertension
(blood pressure 150/90 mm Hg despite receiving three
antihypertensive drugs), requiring transfer to the inten-
sive care unit (ICU) for respiratory support and blood

pressure management. Vital signs included: heart rate
70 beats/minute, oxygen saturation 95% (on 5 1 oxygen
via face mask), and blood pressure 135/80 mm Hg. Pul-
monary examination revealed massive crackles on the left
side. The patient was given RBC and albumin transfu-
sions in addition to antibiotic therapy with metronida-
zole and a continuous infusion of intravenous bumeta-
nide. Multiple antihypertensive agents were required,
including amlodipine, metoprolol, doxazosin, clonidine,
urapidil, and dihydralazine. Parenteral nutrition was also
necessary for 17 days. A significant decrease in ultrafil-
tration was observed due to a malfunction of the Tenck-
hoff catheter. Given the inadequacy of CAPD, contin-
uous renal replacement therapy (CRRT) was initiated.
The boy was also diagnosed with cholelithiasis. After
seven days of CRRT, the Tenckhoff catheter was repo-
sitioned, and the patient was switched back to CAPD.
Diuresis resumed after 12 days of anuria. Three doses
of eculizumab were administered (on the 2", 9 and
23" days of hospitalization), along with prophylaxis-ini-
tially with ciprofloxacin, which was replaced by penicillin
after the third dose. The day after the third dose of ecu-
lizumab, an itchy, macular rash appeared on the upper
and lower extremities. The boy appeared somnolent and
weak. Over the next few days, the rash worsened signifi-
cantly, with the development of papules, vesicles, petechi-
ae, and erosions, as shown in Figures 1 and 2. Numerous
lesions covered the extremities and partially the face and
trunk. The patient also developed a high fever, general-
ized edema, effusions into body cavities, and low blood
pressure. He became anxious and agitated. Vancomycin
and meropenem therapy were resumed. Treatment for
the skin lesions included hydrocortisone and oxytetra-
cycline ointments, along with emollients. Additionally,
antihistamines such as cetirizine were administered, fol-
lowed by hydroxyzine. A dermatology and allergology
evaluation confirmed the suspicion of a drug-induced
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FIGURE 1. Eighth day of skin lesions

rash. After 10 days, gradual improvement was observed,
without the appearance of new lesions. The blood culture
was negative; PCR tests for HSV-1, HSV-2, and VZV were
negative; anti-EBV IgM and IgG tests were also negative.
The eosinophil count was mildly elevated (1.1 x 10°/1), ob-
served on the 6th day of the rash. Over the following days,
the eosinophil count normalized, measuring 0.1x 10°/1 by
the 11" day of the rash. Given the severe adverse event,
a consultation with the national coordination team led to
the decision to discontinue eculizumab, and the fourth
dose was not administered. Diuresis remained stable, and
kidney function improved, leading to the discontinuation
of dialysis after 30 days. In the following days, significant
clinical and laboratory improvement was observed, allow-
ing for the gradual discontinuation of diuretics and anti-
hypertensive drugs. The patient recovered well and was
discharged in good condition after 42 days in the hospital.
At discharge, his serum creatinine was 59 pmol/l, eGFR
69.3 ml/min/1.73 m? blood pressure 104/61 mm Hg, and
diuresis 3.7 ml/kg/hour. Genetic testing revealed risk fac-
tors associated with a less favorable disease course and
an increased likelihood of disease recurrence, including
TGTGT haplotype variants in the CFH gene and GGAAC
haplotype variants in the CD46 (MCP) gene. Additionally,
the variants rs2301612 and rs2285489 were identified in
the ADAMTS13 gene. These variants are associated with
familial thrombotic thrombocytopenic purpura. One-year
follow-up revealed stable kidney function (serum creati-
nine 42.5 umol/l, eGFR 102 ml/min/1.73 m?), well-con-
trolled hypertension (with ramipril therapy), and no lab-
oratory evidence of hemolysis.

DISCUSSION

This case report describes a complex and severe
presentation of HUS in a 4-year-old boy, highlighting

FIGURE 2. Tenth day of skin lesions

the multifactorial nature of the disease and the challenges
in its management. The presence of severe thrombocyto-
penia, microangiopathic hemolytic anemia (as evidenced
by schistocytes), and acute kidney injury confirmed
the diagnosis of HUS. The patient’s clinical presentation
was preceded by viral infections, including influenza
A and parvovirus B19. These infections may have trig-
gered complement system activation, leading to TMA.
The pathogenic role of the influenza virus is also linked to
its production of neuraminidase (NA), similarly to Strep-
tococcus pneumoniae. Additionally, next-generation se-
quencing (NGS) revealed risk factors, including the hap-
lotypes CFH-H3 (CFH tgtgt) and MCP ggaac, which have
been previously associated with aHUS [1]. Approximately
40-60% of patients with aHUS have identifiable patho-
genic variants in complement-related genes. The CFH-H3
risk haplotype (CFH-tgtgt), which includes rs3753394 in
the promoter region and rs800292, rs1061170, rs3753396,
and rs1065489 in the coding region, is associated with
aHUS [2]. Moreover, the ADAMTS]I3 variants rs2301612
and rs2285489, linked to thrombotic thrombocyto-
penic purpura (TTP), were also identified. Although
ADAMTSI13 activity was normal, these genetic findings
suggest an underlying predisposition to microangiopathic
events. Due to the absence of STEC, the diagnosis was
classified as aHUS. The patient required treatment with
eculizumab, a first-line therapy for aHUS. Eculizumab
inhibits the cleavage of C5 into C5a and C5b, thereby
preventing the formation of the membrane attack com-
plex (C5b-9). It is also used to treat other rare diseases,
including paroxysmal nocturnal hemoglobinuria (PNH),
generalized myasthenia gravis (gMG), and neuromyelitis
optica spectrum disorder (NMOSD). The introduction
of eculizumab in aHUS has significantly improved pa-
tient prognosis. However, despite its efficacy, eculizumab
is associated with a risk of adverse effects. An unexpected

378

Pediatria Polska — Polish Journal of Paediatrics 2025; 100



A rare complication of eculizumab treatment for atypical hemolytic uremic syndrome

complication was the occurrence of a severe rash follow-
ing eculizumab administration, a reaction not common-
ly reported, which required discontinuation of the drug.
The timing of the rash suggests a possible link to eculi-
zumab, as cutaneous adverse drug reactions usually oc-
cur within 12-24 hours of exposure [3]. Although other
factors, such as concurrent infections or medications,
could contribute, blood culture and virological tests were
negative. The DRESS syndrome (drug rash with eosin-
ophilia and systemic symptoms) was also considered;
however, there was no evidence of lymphadenopathy or
hepatic involvement. The diagnostic criteria proposed by
the Japanese consensus group - including eosinophilia
exceeding 1.5 x 10°/1 — were not fulfilled [4]. Therefore, it
is impossible to determine whether the reported adverse
event was specifically related to medication exposure or
underlying disease-related morbidity. The median time to
onset of eculizumab adverse events is 159 days (range 11-
738 days) [5]. Infections appear to be the most common
adverse event among patients < 25 years old treated with
eculizumab for aHUS [6, 7]. The most commonly reported
noninfectious adverse events were nausea and abdominal
pain, followed by infusion reactions (fever, chills, skin
rashes, itching, flushing, shortness of breath), hyperten-
sion, headache, vomiting, back pain, diarrhea, and ane-
mia [6]. Skin and subcutaneous tissue disorders account
for 1.99% of adverse events associated with eculizumab
[5]. A severe, potentially life-threatening rash following
eculizumab treatment is an unexpected complication,
not commonly reported in standard side effect profiles.
Only a few cases of skin reactions associated with eculi-
zumab have been described. A cutaneous drug reaction
was reported as a side effect of eculizumab in a patient
treated for antibody-positive neuromyelitis optica [8]. In
this case, the rash appeared also after the third infusion,
the characteristics of the skin lesions were similar, and dis-
continuation of eculizumab was also required. Addition-
ally, a life-threatening desquamating rash and hyperam-
monemia following the administration of eculizumab for
PNH were reported [9]. These cases illustrate the need for
vigilant monitoring during eculizumab therapy. The ge-
netic predisposition identified in this patient raises con-
cerns regarding the risk of disease recurrence. aHUS is
known for its relapsing nature, especially in individuals
with complement dysregulation. The identified CFH and
CD46 gene variants suggest a higher susceptibility to fu-
ture episodes, warranting long-term follow-up. In the case
of disease relapse, it was planned to administer crovalimab
treatment. Crovalimab is used for the treatment of PNH.
It was approved for use in the United States in June 2024
and in the European Union in August 2024. Crovalimab
is a novel anti-C5 sequential monoclonal antibody recy-
cling technology (SMART), allowing it to bind to C5 mul-
tiple times. This enables less frequent dosing and reduces
the treatment burden [10]. A one-year follow-up revealed

FIGURE 3. Twelfth day of skin lesions

stable kidney function, suggesting a favorable long-term
outcome despite the initial severity and treatment chal-
lenges. This case underscores the potential for severe com-
plications in aHUS, including infections, hypertension,
dialysis, intensive care unit management, and multiple
pharmacological interventions, and highlights the com-
plexity of managing aHUS. In particular, the unexpected
occurrence of a severe rash, likely related to the adminis-
tration of eculizumab, posed a major management chal-
lenge. Our understanding of drug reactions associated
with eculizumab is limited; therefore, it is crucial to report
potential life-threatening adverse effects, such as an acute,
severe skin rash. In conclusion, the patient’s complex med-
ical history, involving atypical triggers, genetic predisposi-
tions, and treatment-related complications, offers valuable
insights into the diagnosis and management of aHUS.
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