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A B S T R A C T   

Introduction and importance: Thrombotic thrombocytopenic purpura (TTP) is a rare disease due to deficiency of 
ADAMTS13 which can present with anemia and thrombocytopenia. The study highlights the role of PLASMIC 
score in diagnosis and rituximab in the treatment of this condition. 
Case presentation: Herein, we report a case of 38 years old female who had presented with fever, irritability, and 
altered sensorium. On investigations, she had hemolytic anemia, and thrombocytopenia with peripheral blood 
smear showing occasional schistocytes and managed with steroids and plasma exchange. As her platelet, LDH, 
and a few other lab parameters failed to normalize and met the criteria of refractory TTP, hence she was started 
on 5 cycles of rituximab and her condition improved. 
Clinical discussion: Thrombotic thrombocytopenic purpura can be presumed based upon PLASMIC score where if 
the score is 5 or more while ADAMTS13 assay is required for confirmation. It is a life-threatening condition 
where treatment options include therapeutic plasma exchange (PEX), glucocorticoids, Rituximab, and caplaci-
zumab. Rituximab is considered particularly in refractory cases. 
Conclusion: Thrombotic thrombocytopenic purpura can lead to complications due to low platelet counts. Hence, 
early diagnosis and intervention are crucial to prevent such complications.   

1. Introduction 

Thrombotic Thrombocytopenic Purpura (TTP) is rare thrombotic 
microangiopathy caused by deficiency of ADAMTS13 (a disintegrin and 
metalloproteinase with a thrombospondin type 1 motif, member 13) 
resulting in the formation of microvascular platelet-rich thrombi [1,2]. 
It can be inherited (genetic mutation) or acquired (anti-ADAMTS13 
autoantibodies). The latter is further classified into primary with no 
apparent cause identified and secondary when it is associated with in-
fections, drugs, and autoimmune conditions [1–3]. 

Thrombocytopenia and microangiopathic hemolytic anemia are 
consistent features of TTP during presentation whereas clinical mani-
festations of organ ischemia/injury can be variable. Earlier on, pentad of 
anemia, thrombocytopenia, fever, and neurological and renal 

dysfunction was required for the definition of TTP [4]. However, < 10% 
has all the five features simultaneously and the presence of only anemia 
and thrombocytopenia should raise high suspicion for TTP(1) [5] [6]. 

Herein, we have presented a case of TTP in a 38-year-old female, who 
had a clinical improvement following 8 days of daily therapeutic plasma 
exchange (PEX) and steroids. However, her platelet, LDH, and a few 
other lab parameters failed to normalize. Thereafter 5 cycles of Ritux-
imab were initiated which later normalized her lab parameters. The 
study also highlights the role of PLASMIC scores in making a presump-
tive diagnosis of TTP where ADAMTS13 assay is not available as well as 
starting Rituximab therapy to treat this life-threatening condition. The 
case has been reported as per SCARE guidelines [7]. 
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2. Case presentation 

38 years female, a known case of diabetes mellites, presented to the 
emergency department via ambulance with complaints of altered level 
of consciousness, abdominal pain, fever, vomiting, and irritability for 3 
days. 

On examination, she looked ill and icteric and had mucosal pallor. 
Her blood pressure was elevated (150/80 mm Hg) with a temperature of 
99 F. At presentation, her findings were Hb 9.3, platelets 25,000 with 
normal leucocytes count. Random blood sugar was 263 mg/dl and renal 
function showed urea and creatinine to be 95/1.33 respectively. Routine 
urine examination showed plenty of RBCs most likely due to menstru-
ation. Arterial blood gas analysis was non-revealing. D-dimer level was 
normal. She was started on empiric therapy with Inj piperacillin/tazo-
bactam, paracetamol, and iv fluids. Therein, her condition deteriorated 
soon with GCS 9 (E2, V1, M6) with SpO2 in the range of 80–90% in room 
air. So, with oxygen therapy, she was transferred to ICU. Medical and 
hematology consultations were done and her cause for bicytopenia was 
evaluated. 

The following day, her temperature reached 104F and she developed 
one episode of generalized tonic-clonic seizures. Lots of petechiae were 
scattered and noticeable over her bilateral upper limbs as shown in 
Fig. 1. Her GCS was still 9/15 while platelet counts decreased to 7000. 
ANA level to look for autoimmune disease was >500, liver function test 
revealed increased bilirubin levels (Total bilirubin-6.47, direct bilirubin- 
1.24), and peripheral blood smear revealed occasional schistocytes with 
mild polychromasia. Her LDH level was 294 IU/l and her INR was 1.4. 
Based on clinical and laboratory parameters a diagnosis of thrombotic 
thrombocytopenic purpura (TTP) was made. Differentials included im-
mune thrombocytopenia and disseminated intravascular coagulation, 
however her D-dimers and bicytopenia ruled them out. 

On the 3rd day of admission, her GCS deteriorated to 3/15 with 
episodes of nasal and oral bleeding. She was transfused with III pints of 
packed RBCs and II pints of platelet-rich platelet for her decreasing 
hemoglobin and platelets levels respectively. In addition, PEX along 
with methylprednisolone was started and continued daily for 8 days. 

Gradually her GCS started to improve and she was started on oral 
feed. At that time CT scan of the head revealed calcified granuloma in 
the left frontal lobe. Her platelet level began to rise (75,0000 and her 
hemoglobin level gradually improved however, they never reached a 
satisfactory level. Owing to sub-optimal response to therapies during her 
hospital stay, she was labeled as refractory TTP as well as to prevent 
recurrence of the condition, Rituximab was planned for five cycles (total 
calculated dose of 660mg IV). 

After her 5 cycles, there was a significant improvement in her blood 
parameters. Currently, her hemoglobin level is 9, and her platelet count 

is 152,000. Renal function and ANA levels reached baseline values and 
petechiae disappeared. Thus, Rituximab helped her in achieving 
remission, and through her follow-up a month later or in between, she 
will be observed whether she develops recurrence in terms of clinical or 
laboratory parameters or not. 

3. Clinical discussion 

Rituximab is a monoclonal antibody that binds CD20 on B-cells [8]. 
Although initially developed for the treatment of lymphoma, it is now 
being more widely used for the treatment of autoimmune diseases like 
systemic lupus erythematosus, antiphospholipid syndrome, rheumatoid 
arthritis, granulomatosis with polyangiitis and other antineutrophil 
cytoplasmic antibody-associated vasculitides [8]. Further, it has also 
been used in the treatment of TTP [2,8,9]. About TTP, it is used in the 
treatment of acute and severe cases of TTP [10], along with refractory 
cases of TTP [11] and TTP that have shown a suboptimal response [5, 
12]. It has also been shown to hasten the recovery process and decrease 
the frequency of relapses. 

TTP is a life-threatening disease and timely intervention even with 
PEX can improve survival from about 10 to 80–90%. Therapies available 
for TTP include therapeutic plasma exchange(PEX), glucocorticoids, 
Rituximab, and caplacizumab [2]. For a suspected TTP, ADAMTS13 is 
the recommended next step in the diagnosis [1]. However, due to the 
unavailability of the ADAMTS 13 activity assay in our region, a pre-
sumptive diagnosis of TTP with a PLASMIC score was made in our TTP 
case. 

PLASMIC Score incorporates clinical and laboratory testing results 
and is calculated by summating 1 point each for the following criteria: 
thrombocytopenia, anemia, lack of cancer, organ or hematopoietic stem 
cell transplant, macrocytosis, coagulopathy, and renal failure [13]. 
PLASMIC Score also indirectly measures ADAMTS13 activity with a 
higher score associated with a higher probability of TTP (ADAMTS 13 
activity, 10%). A PLASMIC score of ≥5 has a sensitivity of 99% and a 
specificity of 57% whereas a score of ≥6 has a sensitivity of 85% and 
specificity of 89% [13]. In our case, the patient had anemia with raised 
indirect bilirubin, thrombocytopenia, INR of 1.4, creatinine of 1.33, and 
no history of active cancer or organ transplant. Thus, the diagnosis of 
TTP was made in our patient based on the PLASMIC score. 

Plasma exchange therapy with steroids was soon initiated and 
continued for a month. Although the patient made a gradual clinical 
improvement, her platelet count and LDH failed to reach a normal level. 
A decision was then made to start a rituximab therapy since a complete 
clinical response was not seen. A clinical response is achieved when 
platelet count normalizes to greater than 1,50,000 per microliter and 
LDH level falls to <1.5 × the upper limit of normal. In contrast, re-
fractory TTP is defined when there is persistent thrombocytopenia (<50 
× 109/L) and elevated LDH level even after 5 cycles of PEX and 
glucocorticoid treatment [1,3]. 

4. Conclusions 

Thrombotic thrombocytopenic purpura can present with various 
complications and hence early diagnosis and treatment are crucial. 
Rituximab can be considered in cases when they are refractory to plasma 
exchange therapy and steroids. 
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Fig. 1. Multiple petechiae and ecchymosis noted over bilateral upper limbs.  
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