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Abstract

“A 40-year-old woman with melanoma, under treatment with Dabrafenib and Trametinib, was 
evaluated in our hospital for rapidly progressive deterioration of renal function”. 

8 months before the current admission, the patient had been diagnosed with melanoma, and 
underwent radical surgery and subsequent therapy with Dabrafenib and Trametinib.

After 5 months of therapy, the patient was brought to this hospital for precordial pain, with a 
diagnosis of myopericarditis, therapy was started for heart failure with a good response. However, 
the patient developed a progressive impairment of renal function, associated with hemolytic 
anemia and thrombocytopenia. The peripheral smear showed the presence of schistocytes.

The suspicion of atypical Hemolytic Uremic Syndrome (aHUS) was confi rmed by the assay of 
C5B-9 induced by serum on endothelial cells, which showed a deposition of 331%, treatment with 
Eculizumab was initiated.

After 3 administrations the patient did not improve, with further worsening of the hemolytic 
condition, and progression of renal damage.

Due to the failure of Eculizumab, we considered the use of Ravulizumab. However, in Italy 
only can be administered to patients in Eculizumab stable treatment for at least three months. 
Nevertheless, faced with the catastrophic condition, it was decided to shift the therapy and use 
off -label Ravulizumab. After 10 days of the fi rst administration, the laboratory tests showed a 
continuous rise in the values of haptoglobin, platelets, and hemoglobin, and a decrease in LDH. 
The renal function failed to return to normal values but after 20 days of therapy with Ravulizumab, 
there was complete resolution of the hemolytic condition.

Introduction 

Hemolytic Uremic Syndrome (HUS) is a rare clinical 
entity distinguished by microangiopathic hemolytic anemia 
(MAHA), thrombocytopenia, and organ damage [1]. HUS 
is commonly classiϐied into two major subtypes: typical, 
caused by Shiga toxin-producing Escherichia Coli infection 
(STEC), predominantly affects children [2], and the atypical 
form (aHUS), which constitutes approximately 5% - 10% 
of HUS cases and arises due to dysregulation of the C3 
convertase within the alternative complement pathway, 
and secondary forms of HUS may manifest concomitantly 

with other underlying conditions, such as autoimmunity, 
transplantation, malignancy, infections, or the use of speciϐic 
cytotoxic agents, in which complement is involved in some 
cases, roughly 10% of afϐlicted individuals experience 
complications encompassing myocardial infarction, 
myocarditis, heart failure, cardiomyopathy, and occlusive 
coronary artery disease [3]. 

The blockade of complement component 5 (C5) has 
emerged as the cornerstone of the treatment of aHUS. 
In 2011, Eculizumab, a humanized monoclonal anti-C5 
antibody, was introduced as a pivotal intervention that 
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effectively inhibits terminal complement pathway activation. 
Eculizumab has demonstrated notable success in nearly all 
instances of aHUS and a favorable efϐicacy proϐile for many 
secondary forms [4]. Although the literature contains limited 
reports of Eculizumab therapy failure in patients with aHUS 
[5]. In December 2018, Ravulizumab, a long-acting inhibitor 
of complement component 5 (C5), garnered global approval 
for the treatment of aHUS, offering improved quality of life 
[6]. Nevertheless, in Italy, the utilization of Ravulizumab is 
selectively reserved for patients who have maintained a 
stable Eculizumab regimen for a minimum of three months 
due to ϐinancial considerations. 

We describe a clinical case of a young woman with 
a diagnosis of melanoma who underwent surgery and 
chemotherapy, and who developed a catastrophic form of 
atypical hemolytic uremic syndrome, in which the treatment 
with Eculizumab was unsuccessful. 

Case report 
A 40-year-old woman with a recent metastatic melanoma, 

under treatment with Dabrafenib and Trametinib, after 
radical surgery, was evaluated in our hospital for rapidly 
progressive deterioration of renal function.

Approximately 8 months before the current admission, 
the patient had been diagnosed with melanoma. She 
underwent surgery to resection the skin neoplasm with 
inguinal lymphadenectomy. Subsequently, she initiated 
treatment with Dabrafenib and Trametinib.

Three months before the current admission the patient 
presented an episode of precordial pain and was admitted to 
the cardiology department with a diagnosis of myocarditis, 
she stopped the therapy for melanoma and underwent 
myocardial treatment, after 1 month the patient was 
discharged from the hospital, and therapy for melanoma was 
resumed.

For the recurrence of the symptoms, the patient was 
brought to the cardiology department of this hospital, 
presenting with recurrent myopericarditis, she was admitted 
to the cardiology department. Transthoracic echocardiogram 
revealed a dilated left ventricle with widespread hypokinesia 
and reduced ejection fraction (EF: 46%) ; indirect signs of 
increased ϐilling pressures and enlarged inferior vena cava 
were also present at the echocardiography. She was treated 
with ibuprofen and colchicine for the pericarditis and with 
ACE-I, beta-blockers, and diuretics for the heart failure 
due to the myocardial involvement with good response 
to cardiologic function. However, the patient developed a 
progressive impairment of renal function, associated with 
hemolytic anemia with consumption thrombocytopenia 
(Table 1). 

 The peripheral smear showed the presence of schistocytes, 
consistent with microangiopathy. 

At the time of the diagnosis of microangiopathy, the aHUS 
had not been conϐirmed. Furthermore, eculizumab was not 
available in the hospital at that time, so according to the ASFA 
guidelines, which recommend: “before a diagnosis of aHUS 
is conϐirmed, the standard of care is to initiate Therapeutic 
Plasma Exchange (TPE)” [7]. The patient underwent TPE, 
which yielded a positive response. Subsequently, she was 
transferred to the nephrology department.

 The suspicion of atypical Hemolytic Uremic Syndrome 
(aHUS) was conϐirmed through an assay measuring C5B-
9 deposition induced by serum on endothelial cells, which 
revealed deposition of 331% (normal value < 150%). 

Testing for antibodies against factor H by ELISA was 
performed and yielded negative results. Subsequently, 
treatment with Eculizumab was initiated.

A renal biopsy was performed on the patient, revealing 
the following ϐindings: Expansion of the mesangial region 
with thickening of the basement membranes, displaying 
a “double contour” proϐile, indicative of a membranous 
proliferative pattern, evidence of microthrombosis in the 
afferent arterioles, presence of ϐibrin deposition and ϐibrinoid 
necrosis and in the interstitial area, a focal lymphocytic 
inϐiltrate was observed, with occasional involvement of the 
epithelium of the tubules.

After 3 administrations of Eculizumab, the plasma 
exchange was stopped. Unfortunately, the patient’s condition 
did not improve; instead, there was a further deterioration 
of hemolytic symptoms and progressive renal damage, 
necessitating hemodialysis. In an effort to address this critical 
situation, emergency therapy with plasma exchange was 
reinstated, albeit with only partial success. However, after 
the seventh plasma exchange session, the response became 
notably poor, with the potential for more risks than beneϐits. 

In an effort to address renal inϐlammation, as indicated by 
the biopsy ϐindings and potentially linked to chemotherapy 
drug toxicity, prednisone therapy was initiated at a dosage 
of 0.5 mg/kg/day. Despite these interventions, renal function 

Table 1: The patient provided written consent for the publication of this case. 
Laboratory Autoimmunity

Hb: 8.70 g/dL AMA Negative
MCV 68.4 fL ANA Positive
MCH 21.3 pg P-ANCA Negative

Reticulocyte 6.7% C-ANCA Negative 
Total bilirubin 1 mg/dc Anti Jo1 Negative 

PLT 89 x 10/3 uL RNP  Negative
LDH 483 U/L Scl 70 Positive

Creatinine 3.74 mg/dL Anti-SM Negative
Azotemia 55 mg/dL SS A/Ro Negative

Haptoglobin 59 mg/dL Anti SS B/La Negative
Coombs Negative ADAMST 13 Normal

C3 76 mg/dL
C4 8 mg/dL
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failed to improve, and the patient developed malignant 
hypertension (BP: 180/110 mmHg),  which exhibited a very 
poor response to antihypertensive therapy and exacerbated 
microangiopathic hemolysis. 

Due to the ineffectiveness of Eculizumab therapy and 
the persistent severe hemolysis that no longer responded to 
plasma exchange, we decided to shift the treatment and use 
Ravulizumab, which has demonstrated beneϐits comparable 
to Eculizumab [8]. Nevertheless, in Italy, due to ϐinancial 
constraints, the product’s label indicates that it can only 
be administered to patients who have maintained a stable 
Eculizumab regimen for at least three months. In light of the 
patient’s catastrophic condition and the imminent risk of 
death, the decision was made to proceed with the off-label 
use of Ravulizumab.

Following the initial administration of Ravulizumab, the 
patient did not exhibit an immediate response to hemolysis. 
However, ten days later, a second administration was 
performed, and within two days of this infusion, laboratory 
tests indicated a continuous increase in haptoglobin, platelet 
count, and hemoglobin levels, along with a decrease in lactate 
dehydrogenase (LDH) levels. After twenty days from the 
second administration, laboratory tests normalized, and the 
hemolytic condition was completely resolved. The response 
can be observed in the increase in haptoglobin levels, as 
illustrated in Figure 1. 

Renal function did not return to normal levels, resulting in 
End-Stage Chronic Kidney Disease (ESCKD), which required 
the initiation of dialysis therapy. The patient underwent 
dialysis with good tolerance and without complications.

At present, the patient is receiving Ravulizumab, with 
regular hemolysis assessments well under control, and she 
continues to tolerate the treatment effectively. 

Discussion
Atypical Hemolytic Uremic Syndrome (aHUS) is a 

rare multiorgan disorder associated with unfavorable 
outcomes if left untreated. Over the past decade, there 
has been signiϐicant progress in comprehending and 

managing aHUS. Consequently, prospective non-randomized 
studies and retrospective series have provided evidence 
of the effectiveness of treatments targeting complement 
component C5, which inhibits the formation of the C5b-
induced membrane attack complex. Nevertheless, the exact 
range of complement-mediated thrombotic microangiopathy 
remains a topic of ongoing debate.

We are in front of a case of a 44-year-old woman with 
severe heart and kidney involvement, hemolytic anemia, and 
consumption of the complement. Consequently, this case 
can be categorized as secondary atypical Hemolytic Uremic 
Syndrome (aHUS), in which the triggers can be countless. 
Upon evaluating the chronological sequence of events, it 
becomes evident that the clinical manifestations manifested 
following the administration of chemotherapy for melanoma 
(Dabrafenib and Trametinib). These therapeutic agents 
are known to be associated with various side effects, with 
cardiotoxicity being one of the most extensively studied in 
this context [9-11]. 

While cases of drug-induced Thrombotic Microangio-
pathy (TMA) secondary to tyrosine kinase inhibitor 
chemotherapy have been reported [12]. it is worth noting 
that microangiopathy could potentially be responsible for 
the cardiac damage observed in this patient. Individuals 
with mutations in CFH and C3 genes are known to have an 
elevated risk of coronary vasculature involvement [3]. It is 
possible that heart damage preceded kidney involvement. 
Consequently, during the patient’s ϐirst cardiac event, 
suspicion of microangiopathy was not raised, due to 
the absence of striking hemolytic manifestations, which 
only emerged later. Although the association between 
Dabrafenib/Trametinib and the development of TMA is still 
under investigation [6]. It can reasonably be inferred as a 
potential contributing factor in this case.

The delay in recognition of atypical hemolytic uremic 
syndrome (aUSS) may be attributed to the simultaneous 
appearance of several clinical factors. Notably, the patient 
had concomitant heart failure, possibly secondary to the 
administration of Dabrafenib and Trametinib, which led to 
an initial focus on addressing hypoperfusion and evaluating 
potential drug-related toxicity. Consequently, primary 
diagnostic consideration initially overlooked SEU as a 
possible etiology of the observed acute kidney injury.

At the time of the microangiopathy diagnosis, Eculizumab 
was unavailable in the hospital. Following ASFA guidelines, 
Therapeutic Plasma Exchange (TPE) was initiated as an 
alternative treatment. However, when Eculizumab failed to 
yield the expected results, we made the decision to urgently 
resume TPE, which led to a partial response.

The non-response to Eculizumab in the context of full-
blown atypical Hemolytic Uremic Syndrome (aHUS) is an 
uncommon and unexpected occurrence. In a database study 

Figure 1: Haptoglobin levels after the treatment.
PEX: Plasma Exchange; ECU: Eculizumab; RAV: Ravulizumab.
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covering the period from 2007 to 2019, involving 69 cases of 
drug-induced microangiopathy treated with Eculizumab, it 
was found that 80% achieved renal recovery, 59% were able 
to discontinue hemodialysis, and 74% attained complete 
hematologic recovery [14]. Nonetheless, there have been a 
few reported instances of poor response to Eculizumab in 
cases of microangiopathies [5]. 

Our patient exhibited persistent hemolysis following 
Eculizumab treatment, resulting in a catastrophic scenario 
with an imminent risk of death. Given that there is another 
monoclonal antibody, Ravulizumab, indicated for aHUS 
and demonstrating favorable responses [15]. we opted to 
transition to this treatment. Remarkably, after just 11 days 
of initiating Ravulizumab therapy, laboratory tests indicated 
a gradual resolution of hemolysis, ultimately achieving 
complete resolution, thus demonstrating the success of 
Ravulizumab treatment.

One hypothesis for this success is the differential 
blocking action of Eculizumab and Ravulizumab on factor 
C5. Eculizumab has been observed to incompletely block 
factor C5, while Ravulizumab achieves complete inhibition 
[16]. We initially considered the presence of a positive Scl70 
and complement consumption as potential manifestations 
of Systemic Lupus Erythematosus (SLE). However, given the 
absence of other diagnostic criteria and the evident positive 
response to Ravulizumab, we ruled out the SLE diagnosis 
[17].

Regrettably, the kidney damage did not regress, 
necessitating the initiation of dialysis therapy. Nonetheless, 
this intervention ultimately saved the patient’s life.

Conclusion
While we cannot deϐinitively identify the precise trigger 

for the onset of atypical Hemolytic Uremic Syndrome 
(aHUS), we present a noteworthy case of thrombotic 
microangiopathy that occurred following the administration 
of melanoma chemotherapy (Dabrafenib/Trametinib). 
Further investigations are warranted to validate this 
potential association.

This case represents a distinct and severe manifestation 
of aHUS, wherein Ravulizumab has demonstrated superior 
effectiveness in halting hemolysis when compared to the 
complete ineffectiveness of Eculizumab.
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