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Background

Thrombotic microangiopathies (TMAs) are a rare heterogeneous
group of diseases, affecting both children and adults, characterized
by microangiopathic hemolysis, thrombocytopenia, and thrombus
formation leading to tissue damage. The incidence in children is
estimated to be ~3.0 cases/106 population per year [1]. Endothelial
disorders are present, with thrombi formation enriched by
platelets and fibrin in small blood vessels [2]. When thrombi
form, microangiopathy leads to secondary consumption of
platelets and mechanical hemolysis, due to erythrocyte disruption,
causing the typical manifestations of TMA, thrombocytopenia
and microangiopathic hemolytic anemia (MAHA), marked by
reticulocytosis, negative Coombs test, schistocytes in blood
smear, low haptoglobin, unconjugated hyperbilirubinemia and
increased lactate dehydrogenase (LDH) [3]. Primary TMA forms
are classified as thrombotic thrombocytopenic purpura (TTP, or
Moscowitz’s disease), more common in adults, and hemolytic
uremic syndrome (HUS), more common in children. TTP often
presents with neurologic symptoms, abdominal pain (35%-39%),

proteinuria, hematuria, but rarely severe acute kidney injury
(AKI) [4]. TTP is caused by deficiency of plasma ADAMTS-13,
a specific von Willebrand factor (VWF)-cleavage protease,
which leads to accumulation of large VWF multimers, resulting
in occlusive microvascular thrombi [4]. TTP occurs either
congenitally (cTTP, autosomal recessive), or as an acquired event
(aTTP), due to development of anti-ADAMTS13 antibodies [5].
When the predominant feature at presentation is AKI, the disorder
can be classified as HUS. The most common form is typical-
HUS (T-HUS) associated with bloody diarrhea, due to a Shiga
toxin-producing enteropathogenic bacterial infection (especially
Escherichia coli, STEC-HUS). Approximately 50% these cases
present AKI requiring kidney replacement therapy [6], which may
evolve into chronic kidney disease in 20%-30% [7]. Atypical HUS
(aHUS) occurs less frequently, and it is caused by dysregulation of
the alternative complement pathway, of either acquired or genetic
origin [8]. Rapid differential diagnosis of TMAs is pivotal to allow
prompt lifesaving therapy and often distinguishes between TTP
and HUS. Therapeutic plasma exchange (TPE) remains highly
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effective treatment in aTTP (in conjunction with corticosteroids,
caplacizumab, and rituximab), whereas STEC-HUS may require
supportive care, including hydration and dialysis, to preserve renal
function. Delays in diagnosis and treatment can lead to irreversible
organ damage or death. Differential diagnosis is difficult, due to
the significant overlap in the clinical presentation of TTP and HUS
[2]. Diagnosis is performed by integrating clinical data and time-
consuming, costly laboratory tests. ADAMTS13 enzyme activity
levels <10% are considered diagnostic for TTP and the activity test
is preceded by a rapid and inexpensive clinical assessment tool
for predicting severe ADAMTS13 deficiency (plasmic score). The
plasmic score helps clinicians distinguish between TTP and other
conditions with similar symptoms, even without the ADAMTS13
test results. aHUS is a diagnosis “per exclusion” and STEC-HUS
is the first diagnosis to exclude [2].

Case Presentation

A 1-year-old girl, presenting with previous fever (3 days), diarrhea
(20 days), vomiting (5 days), associated with asthenia, in absence
of critical kidney injury, was admitted to the Pediatric Emergency
Department of “Annunziata” Hospital, Cosenza, (CS), Italy. Her
medical and family history was unremarkable, and all vaccinations
were up to date. Physical examination revealed no fever, skin
pallor, periorbital edema, clear chest, tender abdomen, negative

neurological examination, blood pressure 112/60 mmHg, pulse
130 beats/min, saturation 99%, weight 9.6 kg. A stool culture from
three days earlier was negative. Laboratory tests showed normal
white blood cell count, severe anemia, thrombocytopenia, and
high reticulocyte, indirect bilirubin, LDH, reduced haptoglobin
levels, creatinine <2 mg/dL; coagulation parameters were normal.
Proteinuria, hematuria and glycosuria were present. Peripheral
blood smear demonstrated a high number of schistocytes (13%)
(Table 1). Coombs tests were negative. TTP diagnosis was suspected
and the plasmic score for TTP risk prediction was calculated
as 6 (high risk) (Table 2). ADAMTSI3 activity was measured
within 25 minutes as >10% using the Technofluor ADAMTS13
Activity assay (Technoclone), excluding the TTP diagnosis.
Therefore, further investigations were requested. The following
day, polymerase chain reaction analysis of a stool sample collected
upon admission detected virulence genes encoding Shiga toxins |
and 2. Consequently, a presumptive diagnosis of STEC-HUS was
made. C3 and C4 plasma levels were normal. Blood culture was
negative. Diuretic therapy was administered, along with red blood
cell (RBC) transfusions and eculizumab (300 mg, days 1 and
8). Dialysis was not required. Successively, the patient received
diuretic and antibiotic therapy, and two more RBC transfusions,
until normalization of platelet count, hemoglobin, creatinine and
LDH values (Table 1).

Laboratory testing At admission (day 0) At discharge (day 15) Follow-up (day 22) Normal value or range
Hb (g/dL) 52 8.8 8.9 12-16 (g/dL)
PLT count (*10%mL) 47 274 351 150-450 (*10%mL)
WBC (*10%/mL) 9.9 7.4 6.7 4-11 (*10%mL)
Hematological
Schistocytes (%) 13% <0.5% <0.5% <0.5%
Haptoglobin (mg/dL) 0.6 20 30 30-200 (mg/dL)
LDH (U/L) 1207 469 424 50-248 (U/L)
Creatinine (mg/dL) 1.67 0.34 0.34 0.55-1.18 (mg/dL)
Kidney P :
Urine test Proteinuria, herpaturla, Mild hematuria Mild hematuria /
glycosuria
AST (U/L) 63 40 53 5-50 (U/L)
ALT (U/L) 24 33 27 5-50 (U/L)
Liver
GGT (U/L) 5 12 11 7-55 (U/L)
Total bilirubin (mg/dL) 1.57 0.41 0.52 0.1-1.2 (mg/dL)

Abbreviations: Hb, hemoglobin; PLT, platelets; WBC, white blood cells; LDH, lactate dehydrogenase; ALT, alanine transaminase; AST, aspartate
transaminase; GGT, gamma-glutamyl transferase.

Table 1: Biochemical parameters at admission, during hospitalization and follow up. Laboratory reference ranges are shown for

comparison.
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Clinical features and laboratory results Patient Points
Platelet count <30 x 10%/mL 47 *10%mL 0
Hemolysis (indirect bilirubin > 2 mg/dL, reticulocyte count > 2.5%, or undetectable haptoglobin) Reticulocyte count 4.6% 1
No active cancer in the previous year No 1
No history of solid organ or stem cell transplant No 1
MCV <90 fL 57.7fL 1
INR<1.5 1 1
Creatinine < 2 mg/dL 1.93 mg/dL 1
Total score: 6 (High risk of severe ADAMTS13 deficiency)

Abbreviations: MCV, mean corpuscular volume; INR, international normalized ratio.

Table 2: Plasmic score calculation for TTP risk prediction in our patient.

Discussion

We report the case of a 1-year-old girl presenting with persisting
fever, abdominal pain, gastrointestinal symptoms associated with
asthenia, severe anemia, and thrombocytopenia. STEC-HUS
was diagnosed. Therapy comprised diuretic treatment, RBC
transfusions, and eculizumab. Dialysis was not required. The
outcome was favorable, with no relapse, critical AKI or death. In
our case, establishment of the correct diagnosis was fundamental
for administering correct and life-saving therapy. In fact,
differential diagnosis among TMA syndromes reported in children
(HUS, aHUS, and TTP) is challenging, due to overlapping of
clinical and biological features.

For patients presenting with MAHA and thrombocytopenia, the
predictive plasmic score for TTP, using laboratory data, can guide
empirical treatment initiation for TTP before ADAMTS13 results
are accessible. When ADAMTSI13 test results are unavailable,
therapy should be initiated based on a high plasmic score (e.g.,
6-7). This score indicates a high probability of severe ADAMTS13
deficiency and justifies starting immediate treatment with TPE and
steroids, to avoid detrimental outcomes, as failure to treat promptly
can be fatal [9]. The time required to obtain the results of the
biological investigations (usually 48 h) should not delay plasma
therapy. In our case, the negative Coombs tests and the calculation
of the plasmic score (6, high-risk), in a context of severe hemolysis
and lack of critical renal dysfunction, pointed toward a probable
diagnosis of TTP, with TPE to be started as soon as possible.
ADAMTSI13 is the unique biological marker able to differentiate
TTP from other TMA syndromes. Unfortunately, ADAMTS13
testing is not available in all centers, and establishment of the
correct diagnosis is challenging in children and is of primary
importance, given that treatments for these disorders are different
and not all benefit from TPE. In our case, TPE would have been

inadequate. Instead, diuretic therapy, along with RBC transfusions
and eculizumab, proved effective.

The administration of eculizumab, a monoclonal antibody,
which targets complement protein C5, used in aHUS therapy,
despite the absence of established clinical guidelines, may be
considered appropriate in STEC-HUS cases as rescue therapy
[10]. In the presence of life-threatening conditions, eculizumab
represents a plausible therapeutic approach at the onset of HUS,
given the current absence of other treatments [10]. The early use
of eculizumab may have played an important role in the disease
remission of our patient, avoiding dialysis and severe AKI.

Conclusions

This case highlights the importance of rapid ADAMTS13 activity
testing: 1) to shorten diagnosis time, differentiating TTP from other
TMAs; 2) to optimize therapeutic outcomes with administration of
the lifesaving therapy in potentially fatal pathologies; and 3) to
avoid ineffective and expensive TPE sessions, given the limited
availability of blood products in clinical practice. It is hoped that
this laboratory test will become increasingly available for use in
authorized centers, accompanied by the potential update of all
international and local TTP guidelines indicating TPE only in
presence of a positive ADAMTS13 activity.
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