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Managing C-TMA in Singapore—Lip Leong Chong et al.

tion is considered in a routine practice setting, the  
patient should be monitored closely, and early restart 
of treatment must be guaranteed in the event of 
relapse. Data from France and the US indicate that 
prompt initiation of eculizumab and a genetics-based 
discontinuation strategy can reduce overall healthcare 
costs.14,34 

PLEX may be used in patients with TMA until iTTP  
has been ruled out, in patients with factor H antibodies, 
or when C5 inhibitors are not available.6,9 However,  
PLEX is not a preferred long-term solution and is 
associated with eventual renal deterioration, mortality, 
and other transfusion-related complications.4 Case 
1 illustrates the limitations of PLEX for achieving a  
durable response, and the importance of prompt  
C5 inhibitor therapy for salvaging kidney function.

The primary therapeutic strategy for drug-induced  
TMA is drug cessation.9,12 The pathophysiology of 
gemcitabine-associated TMA appears to relate in  
part to complement activation.20,35 Eculizumab may be 
beneficial in some patients.18-20 It can be considered 

particularly for severe cases or cases that do not  
resolve after drug cessation and supportive measures 
(Case 2).10,17,18,29 Short-duration eculizumab may be  
safe and feasible in such patients after removal of the 
culprit drug.14,16,20

Autoimmune diseases, such as SLE, can trigger TMA  
or occur concurrently.21,22,25,26 Complement overacti- 
vation by both classical and alternative pathways is 
often found in patients with LN.21,23 Given the increased  
incidence and severity of SLE in Asian populations,36-38 
physicians in Singapore should be aware of the 
possibility of SLE-associated TMA. The Kidney  
Disease: Improving Global Outcomes (KDIGO) 2024 
LN guideline recommends managing LN-associated 
TMA according to its underlying aetiology and lists 
eculizumab as a treatment to consider once iTTP and 
other causes have been excluded.39 Eculizumab can 
provide a favourable response in such patients, including 
Asian patients.24-26 Case 3 illustrates that, in appropriate 
patients, short-duration eculizumab induction therapy 
can improve thrombocytopenia and kidney function. 

Fig. 1. Workflow for suspected C-TMA.  

ADAMTS13: A Disintegrin and Metalloproteinase with Thrombospondin type 1 motif, member 13; ANA: antinuclear antibodies; APTT: 
activated partial thromboplastin time; C3: complement component 3; C4: complement component 4; C5: complement component 5;  
C-TMA: complement-mediated TMA; dsDNA: double-stranded DNA; eGFR: estimated glomerular filtration rate; ENA: extractable nuclear 
antigens; Hb: haemoglobin; HIV: human immunodeficiency virus; iTTP: immune thrombotic thrombocytopenic purpura; LAC: lupus 
anticoagulant; LDH: lactate dehydrogenase; MAHA: microangiopathic haemolytic anaemia; PBF: peripheral blood film; PCR: polymerase chain 
reaction; PT: prothrombin time; sCr: serum creatinine; STEC-HUS: Shiga toxin-producing Escherichia coli haemolytic-uraemic syndrome; TMA: 
thrombotic microangiopathy; ULN: upper limit of normal
a Paediatric cases: iTTP is very rare in children. Treatment for C-TMA can start before the results of tests to rule out iTTP become available.40

Note: The workflow is based on expert opinion and has been adapted from existing consensus guidance10,40 for applicability in Singapore.

C-TMA →→ Start C5 inhibitor treatment immediately
Administer appropriate vaccinations and prophylactic antibiotics

ADAMTS13 activity <10% and antibody present
Treat for iTTP: steroids and plasma exchange

≥10%Check ADAMTS13 activitya

Evaluate for primary causes
• Genetic screening for complement variant mutations
• Anti-factor H antibodies
Consider performing a kidney biopsyReferral to haematology (and/or nephrology)

Evaluate for secondary causes
• Stool for Shiga-toxin PCR → if positive, treat for STEC-HUS
• HIV screen
• Vitamin B12 and folate
• ANA, anti-dsDNA, C3, C4, and ENA panel
• LAC, anti-cardiolipin, and B2-glycoprotein I antibodies
• Myeloma panel and serum free light chain (if >50 years)
• Plasma homocysteine
• Urinalysis and protein:creatinine ratio
Address underlying aetiology of secondary TMA, if known.
C5 inhibitor can be considered in some cases of secondary TMA in 
consultation with experts

Clinical syndrome of thrombotic microangiopathy
• MAHA: Hb <10 g/dL, ↑ LDH, ↓ haptoglobin and presence of fragments in PBF
• Thrombocytopenia: platelets <150  109/L or >25% decrease from baseline
• End-organ damage: kidney, brain, heart, lung, etc.

- Kidney impairment demonstrated by ≥1 of the following:
o Decline in eGFR of >20% in a patient with pre-existing kidney impairment
o sCr >ULN in a patient with no history of pre-existing kidney impairment
o sCr >age-appropriate ULN in paediatric patients
o Kidney biopsy consistent with C-TMA

- Onset of TMA-related neurological impairment
- Onset of TMA-related cardiac impairment
- Onset of TMA-related gastrointestinal impairment
- Onset of TMA-related pulmonary impairment

Note: Normal PT/APTT/fibrinogen and negative direct Coombs test

Evaluate for treatment response
• Normalisation of haematological parameters for ≥2 of the following:
  platelet count; haptoglobin; LDH
• AND one of the following:
o Increase in eGFR of >25% from baseline (immediately prior to 

commencing treatment with C5 inhibitor)
o eGFR within +/- 25% from baseline
o Avoidance of dialysis-dependence but worsening of kidney function 

with a reduction in eGFR ≥25% from baseline




