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Case report 
Note: Failure to follow the prescribed format (including the 

number of words) results in a FAILURE mark (score between 0 

and 4) for the Case Report. 

Title: Two Sides of the Same Coin: A Paradox of Bleeding and Clotting 

Case history: 

 A 72-year-old woman was admitted for sudden-onset weakness over 

her left upper and lower limbs associated with numbness over the same 

area, drooling of saliva, and slurring of speech at around 1:15pm.  Her 

symptoms had resolved by the time she arrived at the Accident & 

Emergency Department for assessment at 2pm.  She had no fever, 

headache, visual disturbance, or vomiting.  There was no history of 

recent head trauma, and she had no prior history of similar symptoms.   

 Her medical history was notable for hypertension, hyperlipidemia, 

coronary artery disease, and endometrial polyps, for which she had 

undergone hysteroscopy and curettage (H&C) one week earlier.  

Medications included amlodipine, aspirin, atorvastatin, bisoprolol, and 

famotidine.  She had no known drug allergies.  She was a housewife 

who lived with her husband and two children.  She did not smoke or 

drink alcohol.   

 On examination, she was afebrile with blood pressure 136/72mmHg, 

pulse 80 beats per minute (bpm), respiratory rate 16 breaths per minute, 

and oxygen saturation 100% in ambient air.  Glasgow Coma Scale was 

full and there were no focal neurological deficits or meningeal signs.  
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There were no carotid bruits, and the chest, cardiovascular, and 

abdominal exams were unremarkable.  Bruises were noted over her left 

wrist and bilateral knees.  Per rectal examination was empty.   

 Further questioning revealed that she had experienced bruising over 

her limbs and trunk without noticeable trauma for the past month.  She 

had also had on-and-off vaginal bleeding since the H&C performed one 

week earlier.   

 Non-contrast computed tomography scan of the brain did not show 

any focal abnormalities.  Chest x-ray was unremarkable.  

Electrocardiography showed sinus rhythm at 64 bpm.  Blood tests 

demonstrated severe thrombocytopenia with a platelet level of 18 x 109/L 

and mild anemia with a hemoglobin level of 10 g/dL.  White cell count 

was normal, as were liver and renal function tests.  Urine dipstick was 

negative for red cells and protein.  Further tests revealed findings 

suggestive of hemolysis, including elevated lactate dehydrogenase (604 

U/L) and reticulocyte count (6.4%), undetectable haptoglobin (< 0.10 

g/L), and schistocytes in the peripheral smear.  Coomb’s test was 

negative.  Clotting profile and fibrinogen were normal (INR 1.0, APTT 22 

seconds, fibrinogen 2.57 g/L).   

 Aspirin was withheld on admission due to thrombocytopenia.  As the 

initial presentation was suspicious for thrombotic thrombocytopenic 

purpura (TTP) with PLASMIC score of 6 (figure 1), hematology team was 

consulted and she was started on empirical steroids with intravenous (IV) 

hydrocortisone 100mg every 6 hours while testing for ADAMTS-13 activity 

was underway.  Results of ADAMTS-13 testing showed markedly reduced 

activity (< 0.02%), which supported the diagnosis of immune TTP.   

 She subsequently underwent five sessions of therapeutic plasma 

exchange (TPE) with fresh frozen plasma in the intensive care unit, after 

which her platelet count rebounded to a peak of 307 x 109/L before 

dropping gradually again to 52 x 109/L.  Repeat testing of ADAMTS-13 

showed persistently low activity (< 0.02%).  Two additional sessions of 

TPE were performed, and she was given a cycle of Rituximab.  Platelet 

count rose again and remained stable between 160-300 x 109/L.  IV 

hydrocortisone was switched to oral prednisolone 40mg daily and tapered 

at a dose of 10mg per week.  She was discharged from hospital 28 days 

after initial admission. 

 After discharge, she received three more cycles of Rituximab.  After 

one week on Prednisolone 10mg daily, the dose was decreased to 5mg for 

one final week before steroid treatment was stopped completely 62 days 
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after the last TPE.  Her platelet count remained stable at around 200 x 

109/L.  She had no recurrence of any focal neurological deficits. 

 

Discussion and literature review 

 TTP is a rare but important hematological entity that can become 

rapidly fatal if unrecognized and untreated.  The classic pentad of TTP 

(fever, neurological deficit, thrombocytopenia, microangiopathic hemolytic 

anaemia, and renal impairment) is only present in its entirety in less than 

10% of patients [1].  However, an initial presentation with neurological 

symptoms, like in our patient, was not uncommon.  One study involving 

78 patients with TTP found that 67% presented with some form of 

neurological abnormality, including headache, dizziness, slurred speech, 

numbness, weakness, seizures, and even coma [2].  Although many 

neurological symptoms were fluctuating, like those found in our patient, 

another review involving 109 patients with TTP found that nearly one-

third of those with neurological symptoms were later found to have 

image-confirmed ischemic stroke, a finding which was associated with 

increased age and cardiovascular risk factors such as smoking and 

hypertension [1]. 

 The pathophysiology of TTP involves ADAMTS-13 deficiency, the vast 

majority of which is due to acquired inhibitors or auto-antibodies against 

ADAMTS-13 (known as immune TTP), such as in our patient.  A small 

proportion of TTP is due to genetic deficiency of the ADAMTS-13 protein 

(known as hereditary or congenital TTP).  ADAMTS-13 is responsible for 

the breakdown of von Willebrand factor (vWF).  Without ADAMTS-13, 

uncleaved vWF form ultra-large multimers, leading to unrestricted 

promotion of platelet adhesion and aggregation, which in turn leads to 

the unique dichotomy of simultaneous thrombotic (due to intraluminal 

thrombosis) and bleeding (due to platelet consumption and dysfunction) 

tendencies. 

 Diagnosis of TTP depends upon establishment of ADAMTS-13 

deficiency (with ADAMTS-13 activity < 10% being highly supportive of a 

diagnosis of TTP).  However, ADAMTS-13 testing is neither universally 

nor rapidly available.  As such, clinical risk assessment models such as 

the PLASMIC score have been established to aid in decision-making for 

treatment initiation before definitive ADAMTS-13 test results are available 

– a crucial element in identifying patients who are likely to have TTP in 

order to facilitate early treatment (especially therapeutic plasma 

exchange (TPE)), in order to reduce mortality and adverse outcomes.  A 
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systemic review including over 900 patients with a median TTP 

prevalence of 35% showed that PLASMIC score equal to or greater than 5 

was associated with high sensitivity and negative predictive value for TTP 

[3], making the PLASMIC score a useful screening tool for this disease.  

Our patient, whose PLASMIC score was 6, had a high pre-test probability 

for TTP, and in retrospect, we could have considered initiating TPE based 

on her PLASMIC score alone rather than waiting for the results of the 

ADAMTS-13 testing, which would have resulted in starting TPE one day 

earlier.   

 Treatment of TTP includes several modalities, namely, plasma 

exchange, immunosuppressive agents including glucocorticoids and 

rituximab, and newer specific therapies such as the anti-VWF monoclonal 

antibody, caplacizumab.  The mainstay of TTP treatment is therapeutic 

plasma exchange (TPE), which allows for the removal of the 

autoantibodies inhibiting ADAM-TS13 and the ultra-large VWF multimers 

promoting platelet aggregation with subsequent replacement by donor 

plasma containing functional ADAM-TS13 protein.  Glucocorticoids are 

also recommended for use as first-line therapy along with TPE for all 

patients with TTP for their immunosuppressive effect in reducing 

production of the ADAMTS-13 inhibitor autoantibody.  While Rituximab is 

also recommended by the ISTH guidelines as initial therapy for TTP 

confirmed by ADAMTS-13 testing, this is mainly based on findings from 

observational studies, such as one meta-analysis including 570 patients 

from nine different studies which found that the addition of Rituximab 

was able to prevent relapses and lower mortality rates compared to 

conventional therapy with TPE and glucocorticoids alone [5].  However, in 

the Hospital Authority, Rituximab for treatment of TTP is a self-financed 

item, which may be a limiting factor for its use as an initial treatment, as 

in our patient, where Rituximab was only added after the platelet count 

persistently declined despite initial treatment with TPE and 

glucocorticoids.  In 2019, a new specific treatment for TTP was approved 

by the US Food and Drug Administration – Caplacizumab, a monoclonal 

antibody against VWF, which targets the VWF domain that interacts with 

platelets and blocks platelet-VWF interactions.  It does not, however, 

correct the underlying ADAMTS-13 deficiency.  Addition of Caplacizumab 

to conventional therapy in a randomized trial involving 145 patients 

demonstrated impressive results including lower mortality, faster 

normalization of the platelet count (and hence fewer days of TPE), fewer 

exacerbations, and shorter hospitalizations, although it was also 
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associated with higher rates of bleeding [6].  Unfortunately, 

Caplacizumab is yet to be available in Hong Kong, and, as in our patient, 

it seems that we will have to rely on older therapies for now.    

 In conclusion, TTP is a rare but potentially fatal disease in which early 

diagnosis and treatment could mean the difference between near-certain 

mortality and near-certain survival.  Early use of clinical risk assessment 

models such as PLASMIC score can help to assess pre-test probability of 

TTP and guide decision-making on initiation of life-saving treatment while 

awaiting definitive ADAMTS-13 testing.  
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