
Monitoring – in all patients

Pre-transplant risk
Identifying patients at risk

• Pre-existing endothelial damage/injury

• Genetic predisposition 

• Black race

• Conditioning regimen type

• ABO incompatibility

• HLA mismatch donor

• Primary immunodeficiency diagnosis (children)

Can be assessed by:

- EASIX (in adults only)
- ST2
- sC5b-9

If recipient DNA is 
available; routine 
genetic screening 
remains challenging

Post-transplant risk

Risk factors immediately after transplant

• Prophylactic use of CNIs and mTORIs – modification of 
CNI regimens requires detailed benefit/risk assessment

• Presence of GvHD 

• Infection (aspergillus, cytomegalovirus, adenovirus, 
parvovirus B19, human herpes virus-6, and BK virus)

Closely consider and monitor for HSCT-TMA in these patients

TMA diagnosis

CBC

Daily

LDH

Twice weekly

Urinalysis

Weekly

BP assessment

Regularly

Clinical suspicion should be elevated in conjunction with increased transfusion requirements before engraftment

Organ-specific TMA signs and symptoms

Renal GI CNS Cardio-pulmonary

• Proteinuria
• Hypertension
• Acute or chronic 

kidney injury

• Severe abdominal 
pain

• Intestinal bleeding
• Diarrhoea
• Vomiting 
• Ascites 

• Headache
• Seizures
• Confusion
• Hallucinations
• PRES

• Hypoxemia
• Pulmonary 

hypertension
• Pleural effusion
• Pericardial effusion, 

especially refractory 
to diuretic/steroid 
therapy

• Random urine 
protein/creatinine

• Urine and blood PCR 
for BK virus

• Liver ultrasound
• Coagulation studies
• Liver blood tests 
• Amylase, lipase
• Viral serologies
• Consider stool 

culture for STEC
• Consider bowel 

tissue biopsy for 
GVHD and TMA 
assessment

• Brain MRI
• Viral serologies
• Nutritional 

evaluation including 
thiamine

• Chest imaging
• Echocardiogram
• Bronchoscopy
• Pulmonary function 

testing
• ECG, troponin

Signs & 
Symptoms

Diagnostic 
& Screening 
Tests

Differential diagnoses

*Drug toxicities includes adverse reactions to drugs commonly used in the management/post-treatment care of patients who 
have undergone transplantation; examples include antibiotics and immunosuppressants

Earlier signs

Elevated LDH

Hypertension

Proteinuria

= high-risk markers

De novo thrombocytopenia 

De novo anaemia 

Schistocytes on peripheral blood smear 

sC5b-9 >ULN

If elevated, check 
free plasma 
hemoglobin and 
haptoglobin levels 
to confirm 
haemolysis

Urine protein ≥30 mg/dL or urine 
protein:creatinine ratio (UPCR) ≥1 
mg/mg; UPCR ≥2 mg/mg denotes 
severe nephrotic kidney damage

<18 years of age: BP at 95th 
percentile for age, sex and height

≥18 years of age: BP ≥140/90 
mmHg

Platelet count <50 x 109 /L, OR 
≥50% decrease in platelet count, 
OR unexplained increase in 
transfusion support requirements

Hemoglobin 
<LLN for age or 
requiring 
transfusion 
support Schistocytes might be absent due 

to high vascular permeability after 
HSCT and RBC extravasation into 
tissues

Later signs

Diagnosis: Biopsy confirmation OR ≥4 out of 7 markers of HSCT-TMA

Change in hypertension management

BP, blood pressure; CBC, complete blood count; CNI, calcineurin inhibitor; CNS, central nervous system; CV, cardiovascular; EASIX, Endothelial Activation and 
Stress Index; ECG, electrocardiogram; GI, gastrointestinal; GvHD, graft versus host disease; HLA, human leukocyte antigen; HSCT, hematopoietic stem cell 
transplant; INR, international normalized ratio; LDH, lactate dehydrogenase; LLN, lower limit of normal; mmHg, millimetres of mercury; MRI, magnetic 
resonance imaging; mTORi, mammalian target of rapamycin inhibitor; PCR, polymerase chain reaction; PRES, posterior reversible encephalopathy syndrome; 
PT, prothrombin time; pTT, partial thromboplastin time;  RBC, red blood cell; sC5b-9, soluble C5b-9; ST2, suppression of tumorigenicity 2; STEC, Shiga toxin 
Escherichia coli; TMA, thrombotic microangiopathy; ULN, upper limit of normal; UPCR, urine protein creatinine ratio. 
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Parameter HSCT-TMA SOS/VOD GvHD Drug toxicity* DIC
New onset kidney 
injury

Very Common (primary due 
to vascular injury)

Common 
(secondary to 
fluid overload)

Rare Common Common (secondary 
due to hypotension 
or shock)

New onset MAHA Very Common Rare Rare Uncommon Common

Rapidly progressing 
thrombocytopenia

Very Common
(destruction/consumption 
due to microangiopathy)

Common 
(due to platelet 
consumption)

Common Drug dependent Very Common

Hypertension Very Common Rare (typically 
hypotension)

Uncommon (Drug 
related)

Drug dependent Rare (typically 
hypotension)

Seizures/PRES/CNS 
involvement

Common Uncommon 
(encephalopathy 
with liver failure)

Uncommon (no CNS 
GVHD)

Drug dependent Uncommon

Icterus Rare Very Common Common with liver 
GVHD

Uncommon (Drug 
dependent)

Uncommon

Liver Common (transaminase 
elevation or indirect 
bilirubin) 

Very common 
(elevated direct 
bilirubin)

Very Common 
(secretory diarrhea) 

Common Uncommon

Bowel Common (injury and 
bleeding)

Uncommon Very Common Uncommon Uncommon

Skin rash/purpura Common
(advanced cases)

Rare Very Common Very Common Common

Elevated pTT/PT/INR Rare Very Common Rare Rare Very Common

CV/lung involvement Common 
(as primary vascular injury)

Common
(secondary due 
to fluid overload)

Common
(in cGVHD e.g., 
bronchiolitis 
obliterans)

Uncommon Common


