43

Original Article
Clinical Characteristics and Outcomes of Thrombotic Thrombocytopenic
Purpura with Severe ADAMTS13 Deficiency at the King Chulalongkorn

Memorial Hospital

Natsuda Aumpan’, Benjaporn Akkawat’, Ponlapat Rojnuckarin’, Darintr Sosothikul® and

Noppacharn Uaprasert3

Department of 'Pharmacology; ‘Hematology Laboratory; ‘Internal Medicine; “Pediatrics, Faculty of Medicine, Chulalongkorn University

Abstract

Introduction: Thrombotic thrombocytopenic purpura (TTP) is a rare but potentially fatal hematologic disorder.
Published studies and clinical data of TTP patients in Thailand are still lacking. Objective: The purpose of this
study is to review the clinical characteristics, laboratory data, therapeutic interventions and treatment outcomes
of patients diagnosed TTP at the King Chulalongkorn Memorial Hospital (KCMH). Patients and Methods: Patients
who were diagnosed with TTP and had severe (< 10%) deficiency of ADAMTS13 levels at the KCMH between
July 2004 and November 2013 were retrospectively reviewed. Results: Of 16 documented TTP (14 adults and
2 children) with severe ADAMTS13 deficiency, the mean age of patients was 46.1 years. Fourteen were classified
as Idiopathic (87.56%), while two were HIV-associated TTP (12.5%). Neurologic abnormalities were the most
common clinical symptoms, presented in 14 patients (87.5%). Their laboratory results such as hemoglobin levels
and platelet counts were comparable with those of patients with severe ADAMTS13 deficiency from other studies.
At the time of first diagnosis, all 14 adult patients received plasma exchange therapy but varied in the doses and
types of immunosuppressive drugs. The median interval of symptom-to-plasma exchange was 9.5 days. The
complete remission (CR) rate and the overall survival of TTP patients were similar at 68.8%, whereas the survival
rate in the idiopathic subgroup was 78.6%. The recurrence rate was 45.5% in the first year. Of b first relapsed
patients, 4 achieved CR with immunosuppressive therapy without plasma exchange. Conclusion: Our study
demonstrated comparable clinical and laboratory characteristics of TTP patients to other studies. However, the
CR rate and the survival rate were lower. Immunosuppressive drugs play an important role in treating idiopathic
TTP in our cohort.

Keywords : @ Thrombotic thrombocytopenic purpura ® Severe ADAMTS 13 deficiency @ Treatment outcomes
J Hematol Transfus Med 2015;25:43-53.

Received 7 September 2014 Accepted 23 December 2014
Requests for reprints should be addressed to Dr. Natsuda Aumpan, Department of Pharmacology, Faculty of Medicine, Chulalongkorn University,

Rama 4 Road, Wangmai, Pathumwan, Bangkok 10330, Thailand. Email: giggcity@hotmail.com

Msdslaiadineazgemdasusmslaia 07 25 atiufl 1 anTiesN-Snas 2558



44 Natsuda Aumpan, et.al.

Introduction

Thrombotic thrombocytopenic purpura (TTP) is a rare
but potentially fatal hematologic disorder characterized
by a pentad of microangiopathic hemolytic anemia,
thrombocytopenia, fever, neurologic and renal involvements.
TTP results from the deficiency of a disintegrin-like and
metalloproteinase with thrombospondin type 1 motif,
member 13 (ADAMTS13) enzyme, which normally
cleaves large von Willebrand’s factor (vWF) multimers
into smaller appropriate sizes with reduced vWF activity.
Therefore, uncleaved large vWF multimers lead to platelet
microthrombi formation and mechanical injury of red
cells causing microvascular thrombosis and subsequent
organ ischemia, especially in the central nervous system
and kidneys.

The diagnosis of TTP is based on clinical features
and basic laboratory investigations such as complete
blood count and peripheral blood smear. However,
the diagnosis of TTP remains challenging as it usually
presents without the full classic pentad." Neurologic
involvement, renal abnormalities and fever are unremark-
able in some cases. As a result, it is recommended that
the presence of unexplained microangiopathic hemolytic
anemia and thrombocytopenia is sufficient to consider
the diagnosis of TTP.

ADAMTS13 activity is the most helpful laboratory
test for the diagnosis of TTP. A previous study demon-
strated the promising specificity of severe deficiency
of ADAMTS13 (< 5-10%) in the diagnosis of TTP as
other thrombocytopenic conditions such as disseminated
intravascular coagulation (DIC) and heparin-induced
thrombocytopenia (HIT) generally have a mild to moderate
decrease in ADAMTS13 activity.” In addition, severely
deficient ADAMTS13 levels were associated with
increased relapse in TTP survivors.” Nevertheless, the data
from many other studies suggested the variability between
the clinical outcomes and the severity of ADAMTS13
deficiency. Clinical presentations of patients with
severe ADAMTS13 deficiency were not different from
those who were less severe.”® Consequently, ADAMTS13

level should not affect a decision to initiate plasma

exchange, which was proven to improve survival and
had become the standard treatment of T'TP for several
decades.”®

Until now, there are few studies of this potentially
fatal disorder published in Thailand. The purpose of this
retrospective study is to review the clinical characteristics,
laboratory data, therapeutic intervention and treatment

outcomes of patients diagnosed TTP in our institute.

Patients and Methods

Clinical and laboratory data of patients diagnosed
with TTP at the King Chulalongkorn Memorial Hospital
(KCMH) between July 2004 and November 2013 were
retrospectively reviewed. The study was approved by the
Ethics Committee of Faculty of Medicine, Chulalongkorn
University. The inclusion criteria were patients with TTP
who had severe deficiency of ADAMTS13 levels (< 10%).
All patients’ data including demographic data, underlying
diseases, clinical presentations, relevant laboratory profiles,
such as complete blood count, peripheral blood smear,
ADAMTS13 levels, serum creatinine, serum lactate
dehydrogenase (LDH), antinuclear antibodies (ANA),
HIV serology, and coagulation studies were extracted
from medical records. Treatment details, including
the interval between the beginning of symptoms and
initiating plasma exchange, immunosuppressive drugs
and treatment response were also retrieved from the
medical records. All data were analyzed and presented
using descriptive statistics.
ADAMTS13 assay

The ADAMTS13 assay was performed using an
enzyme immunoassay technique to detect residual vWF
collagen binding activity as previously described.” Briefly,
plasma samples from patients suspected TTP were
collected into a sodium citrate tube and was prepared
for platelet-poor plasma by double centrifugation. The
test plasma was then added into pooled normal human
plasma, in which protease activity had been neutralized.
vWEF were digested by vIWF-cleaving protease in the test
plasma. The residual vWF was quantified using vWF

collagen binding activity. The ADAMTS13 activity of
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the test sample was then read from a dose-response
curve obtained from the serial dilutions of the reference
plasma.’

Definitions

Treatment response was defined as an increase in
platelet count to the level of > 150 x 10°/L and a decrease
in LDH to a normal level.

Complete remission (CR) was defined as an achievement
of treatment response for 30 days or more without plasma
exchange.

Relapse was defined as a recurrence of T'TP after a
patient previously achieved a CR.

Symptom-to-plasma exchange interval was the interval
time between the beginning of TTP-related symptoms
and the initiation of the plasma exchange.

Relapse-free interval was the time between achieving
CR and experiencing relapse.

Event-free interval was the time between achieving
CR and death or relapse.

Plasma exchange

Plasma exchange was an exchange of 1-1.5 plasma
volumes with fresh frozen plasma or cryo-removed plasma
using the automatic apheresis machine (Spectra Optia,
Terumo BCT, Japan). The procedure was performed
daily until the platelet count increased to the level
> 150 x 10°/L and LDH decreased to a normal level.
Plasma exchange was gradually reduced in frequency
and discontinued later on.

Steroid administration

High dose steroid was given at the time of diagnosis
and subsequently tapered when a patient showed a
response.

Statistical analysis

All data were analyzed by SPSS for Windows version
13.0 (SPSS Inc., Chicago, IL, USA) and presented as
frequency, mean, median, standard deviation (SD),

percentage, maximal and minimal values as appropriate.

Results
Demographic data

Between 2004 and 2013, there were 16 cases

diagnosed TTP with severe deficiency of ADAMTS13
levels (< 10%). Ten were females (62.5%), and six were
males (37.5%). The mean age and SD of patients was
46.1 + 244 (range 14-93) years.

Clinical characteristics

Of 16 documented TTP, 14 were idiopathic (87.5%),
whereas two were HIV-associated TTP (12.5%). One
(patient number 7) was found to be HIV positive at the
time of admission, and he had never received antiretroviral
therapy. The other (patient number 8) had HIV infection
one year prior to the diagnosis of TTP, and he was
noncompliant with antiretroviral medications. Of the
two cases with HIV-associated TTP, three months before
admission, CD4 count of patient number 8 was 136
cells/puL.

Neurologic abnormalities were the most common
clinical symptoms presented in 14 patients (87.5%).
Alteration of consciousness was the most frequent
neurological manifestation (8 patients) followed by
seizures (4 patients), hemiplegia (1 patient) and paresthesia
(1 patient). Bleeding was the second most common
presentation accounting for 81.3% of patients. Petechiae
and/or ecchymoses were noted in ten patients (62.5%),
while hematuria were documented in two and subarachnoid
hemorrhage in one patient, respectively. Fever was
observed in seven patients (43.75%), whereas renal
abnormalities were documented in four patients (256%).
There was only one patient with the complete pentad.
Laboratory investigation and imaging

The laboratory data were presented as mean + SD
(range) as follows: hemoglobin 8.5 + 1.5 (5.9-11.1) g/dL:
white blood cell count 7.3 + 2.2 x 10° (3.1-12.6 x 10°)/L;
platelet count 20.8 + 23.8 x 10° (6-81 x 10°)/L; ADAMTS13
level 4.3 + 2 (2.4-9.0)%; serum creatinine 1.27 + 0.94
(0.5-3.6) mg/dL; LDH 2,071 + 1,340 (503-4,716) U/L;
prothrombin time (PT) 11.8 £ 0.9 (10.8-13.7) second;
activated partial thromboplastin time (APTT) 25.8 = 3.0
(21.4-32.0) second. Peripheral blood examination revealed
microangiopathic hemolytic anemia with numerous
schistocytes and low number of platelets in all cases.

To investigate secondary causes of TTP, two patients

a a 6 a a A A o A A
'J']‘Sﬂ'\‘iiﬁﬂ@nﬂinLl»ﬁzlﬂ‘ﬂﬁ']ﬂ@lﬁll‘iﬂ']‘iiﬁ‘lﬂﬁ I 25 alun 1 NNMNAN-AINAN 2558



46 Natsuda Aumpan, et.al.

were diagnosed with HIV infection, while five females
had positive ANA without any autoimmune-related
symptoms such as rashes and arthritis. Their clinical
characteristics and laboratory parameters did not fit into
any specific autoimmune or connective tissue diseases.
Therefore, idiopathic TTP was diagnosed in 14 (87.5%)
patients, while two (12.5%) were HIV-associated TTP.

Computed tomography of brain was performed in 12
patients with neurologic abnormalities. Eight patients
had negative results, while four patients had abnormal
findings: one with subarachnoid hemorrhage at the left
high parietal cortex and left side of suprasellar cistern;
one with left frontal and insular lobe hypodensity; one
with generalized brain edema and one with brain atrophy.

The clinical characteristics and laboratory profile of
each individual were summarized in Table 1.
Treatment

TTP patients at the KCMH were classified by age
into two groups. Patients under the age of 15 years
were admitted to the Department of Pediatrics, while
those with the age over 15 years were admitted to
the Department of Medicine. The two pediatric cases
(number 15 and 16) did not undergo plasma exchange
but received prednisolone of 1 mg/kg/day. Patient
number 15 also received plasma infusion. All adult
cases received plasma exchange but varied in doses
and types of immunosuppressive drugs (Table 2).

The median of symptom-to-plasma exchange interval
was 9.5 (1-33) days. Patient number 7 and 13 were
rapidly diagnosed with TTP and received plasma
exchange within 2 days after the presentation of their
symptoms. However, patient number 7 received only
one cycle of plasma exchange and expired shortly
due to very aggressive course of the disease. The
most common cause of delay was attributed to the
delay in seeking medical attention and referral process
to the KCMH (8 patients, 57.1%, patients number 2,
3,5 6,9 10, 12 and 14) followed by misdiagnoses
(3 patients, 21.4%, number 4, 8 and 11). Patient number

4 was misdiagnosed as dengue hemorrhagic fever and

later as immune thrombocytopenia purpura (ITP), then
referred to the KCMH on day 21 after ITP treatment
had failed. Patients number 8 and 11 were also initially
misdiagnosed as ITP. Patient number 1 was diagnosed
with TTP with mild clinical bleeding symptoms without
fever, neurologic and renal involvements. She received
cryo-removed and fresh frozen plasma transfusion with
a transient response. When her platelet count declined
to 20 x 10°/L at the third week of the treatment, plasma
exchange was performed. All but one patient (number
3) received immunosuppressive drugs.

Clinical outcomes

A complete remission (CR) was achieved in 11
patients (68.8%) while five patients died. Five of 11
(45.5%) patients experienced their first relapse within
the first year. Four relapsed cases (patients number 1,
2,12 and 15) achieved a second CR by plasma infusion
and an immunosuppressive drug. The outcome of one
remaining patient is not known as she was treated at
another hospital. Three patients had a second relapse,
and all later achieved CR. Patient number 12 was the
only one that achieved third CR by plasma exchange and
an immunosuppressive drug while the other two were
treated by only an immunosuppressive drug. Only one
young female patient had a third relapse but achieved
CR. The overall survival of TTP patients at the KCMH
was 68.8%. Both patients with HIV-associated TTP died
before CR. The overall survival of idiopathic TTP was
78.6%.

Of five deaths, two (patients number 8 and 9) were
unresponsive to treatment, two (patients number 7
and 10) had a delay in initiating plasma exchange
and one from invasive aspergillosis due to prolonged
corticosteroid use (patients number 5). In this patient,
the platelet count decreased from 12 x 10°/L to 6 x 10°/L
despite plasma exchange after discontinuation of pulse
dexamethasone. Therefore, pulse dexamethasone was
resumed for 10 days, then reduced to 30 mg/day for
15 days then changed to prednisolone 60 mg/day and

tapered. Plasma exchange was continued daily for
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Table 2 Treatment and outcome

Follow-up time

Outcome

Relapse free

Immunosuppressive drugs

Number of PEX

Symptom-to PEX

No.

(years)

interval(days)

interval (days)

Did not come to

CR — pneumonia (4 months after

240

Dexamethasone 20 mg/days for 2 days followed by dexamethasone

14

13

Dx) — 1% relapse (treated at another KCMH since 1%

15 mg/day for 4 days

relapse

hospital)

CR

No relapse

Pulse dexamethasone 40 mg/day for 4 days

27

14

14

CR — 1% relapse — CR

240

1% diagnosis: Prednisolone 1 mg/kg/d and FFP infusion for 26 days

No PEX

No PEX

156

— 2" relapse — CR — 3"

relapse — CR

1* relapse: Prednisolone 1.3 mg/kg/d and FFP infusion

TTP with Severe ADAMTS 13 Deficiency 49

2" relapse: Prednisolone 1.4 mg/kg/d and FFP infusion

3" relapse: Prednisolone 1 mg/kg/d (50 mg/day)

CR

No relapse

Prednisolone 1 mg/kg/d

No PEX

No PEX

16

*PEX, plasma exchange; CR, complete remission; FFP, fresh frozen plasma

about one month without response. Unfortunately, the
patient had invasive pulmonary aspergillosis and expired.

Patient number 11 was initially refractory to plasma
exchange and pulse dexamethasone. Thrombocytopenia
persisted after one month of plasma exchange. Pulse
dexamethasone was repeated, and weekly intravenous
vincristine was added for 3 weeks as the second line
treatment but failed to improve platelet count. Chlorambucil
and pulse dexamethasone were initiated as the third line
immunosuppressive therapy. His platelet count and LDH
returned to normal within a week. The b5-day course
of chlorambucil combined with pulse dexamethasone
were given every 4 weeks for 6 cycles and the patient
remained in CR.

The event-free interval and relapse-free interval
were 208 £ 102 (120-365) and 232 + 89 (120-365) days,
respectively. Patient number 1 had lacunar infarction 2
years before she was diagnosed with TTP. Approximately
6 months after CR, she had TTP-related symptoms and
recurrent lacunar infarction with right hemiparesis. Pulse
dexamethasone and cryo-removed FFP transfusion were
given, and she finally achieved CR. Patient number 13
had a community-acquired pneumonia 4 months after
attaining CR. Complications of plasma exchange were
seen in three patients: one with catheter obstruction,
one with hypotension and the other with catheter-
related blood stream infection (CRBSI). Hemoculture
of the patient with CRBSI grew Methicillin-resistant
Staphylococcus aureus (MRSA), but the catheter tip

culture yielded no growth.

Discussion

In our series, the preponderance of females and
the median age were comparable to the other studies
of TTP.*"" Most of the cases were idiopathic TTP.
The HIV-associated TTP patients in our study had a
much higher mortality rate (100%) than those in Hart
et. al. study (4%), which accentuated the importance
of initiation of HAART along with plasma exchange

in treating HIV-associated TTP patients.”" Therefore,
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an effective antiretroviral therapy as well as plasma
exchange should be initiated promptly in patients with
HIV-associated TTP.

Neurologic symptoms were the most common
manifestations followed by bleeding and fever, respectively.
This finding was similar to the regional UK TTP study."”
Apart from neurologic manifestations, most patients
exhibited mild mucocutaneous bleeding, but a minority
of patients had more severe bleeding events such as
hematuria or subarachnoid hemorrhage. Only one case
had a full pentad.

In our study, the mean hemoglobin level (8.5 g/dL)
and platelet count (20.8 x 10°/L) of the patients were
comparable with those of patients with severe ADAMTS13
deficiency from other studies, which showed mean
hemoglobin level of 7.68 g/dL", hematocrit of 21%" and
25%’ and platelet count of 11-12 x10°%/L.*""° The mean
serum creatinine in our study (1.27 mg/dL) was also
comparable to those of other studies ranging from 1.1-
1.6 mg/dL.*""°

TTP is an autoimmune disorder characterized by
autoantibodies binding to ADAMTS13 resulting in
substantially decreased ADAMTS13 activity. Several
autoimmune diseases are associated with secondary TTP
such as SLE, rtheumatoid arthritis, Sjogren’s syndrome
and mixed connective tissue disease.”" There were
five female patients with positive ANA only without
specific autoimmune diseases. Other cohort showed
that idiopathic TTP patients with positive ANA never
developed SLE during a mean follow-up period of 21.3
months.”® Another study of TTP in association with
autoimmune manifestations reported 22 cases with
positive ANA among 31 cases with severe ADAMTS13
deficiency (< 5%), and one in ten of this cohort with
positive ANA was later diagnosed with SLE.® In a
review of TTP in association with SLE, there were 30
cases (73.2%) with TTP after SLE diagnosis, six (14.6%)
with TTP before SLE diagnosis and five (12.2%) with TTP
presented simultaneously with SLE. Of the six cases

with TTP prior to SLE, the diagnosis of SLE was made

at a median of 2 years (2 weeks to 9 years) following
TTP.” As autoimmune diseases may develop after TTP,
follow-up is essential.

Plasma exchange should be immediately performed
when a patient is diagnosed with TTP. Most adult
patients received plasma exchange therapy as well as
immunosuppressive drugs, while only one adult patient
was treated solely by plasma exchange. Interestingly,
the two pediatric cases, who were treated with oral
prednisolone with or without plasma infusion, can
achieve CR without plasma exchange. Four adult
patients with first relapse could also achieved CR by
plasma infusion and immunosuppressive drug. Adjuvant
corticosteroid treatment may benefit patients with severe
ADAMTS13 deficiency by suppression of autoantibodies
binding to ADAMTS13.” We previously demonstrated
that two protracted TTP patients (case 1 and 2) with
severe ADAMTS13 deficiency rapidly responded to the
administration of pulse dexamethasone alone without
plasma exchange.”” We also observed that low dose
steroid was not effective in normalizing the platelet count.™
In this cohort, we found that one patient (case 11) was
refractory to plasma exchange and pulse dexamethasone
with or without vincristine achieving CR by a combination
of pulse dexamethasone and chlorambucil. Therefore,
immunosuppressive drugs can shorten the course of
disease and reduce exposure to blood products in TTP
with severe ADAMTS13 deficiency. However, prolonged
administration of high-dose steroid increases the risk
of fatal fungal infection. Therefore, shorter course
immunosuppressive therapy is preferred.

Apart from guiding treatment, a severe deficiency
of ADAMTS13 also gives us information about survival
and an increased relapse rate.” Another TTP study
in Thailand from Chiang Mai University (CMU)” was
almost similar in baseline characteristics to our study,
but ADAMTS13 levels were not determined and a higher
mortality rate (60%) was reported. The inferior outcomes
from the CMU series might be partly explained by different
treatment protocols. Due to the unknown ADAMTS13
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status, the CMU cohort might include patients with TTP-
mimicking disorders, which do not respond to plasma
exchange and/or immunosuppressive therapy.

Of all adult cases undergoing plasma exchange,
the CR rate (64.3%) was lower than other studies (80-
85%).°" Furthermore, the overall survival rate of 68.8%
was also lower than other studies (80-89%).*°""° When
HIV-associated TTP was excluded, the survival rate in
the idiopathic subgroup was 78.6%. The relapse rate
(45.5%) in our study was comparable to other studies.
Besides rapid recognition and immediate initiation of
plasma exchange, the plasma protocol itself should be
re-evaluated. Additional immunosuppressive drugs
such as vincristine and chlorambucil were used in two
patients who showed no response to combination of
plasma exchange and pulse dexamethasone. However,
one patient had severe symptoms and expired one day
after receiving vincristine, whereas the other achieved
CR rapidly after the initiation of chlorambucil combined
with dexamethasone.

Limitation of this study is that the study is a retro-
spective analysis of TTP patients, resulting in some

missing data. Additionally, the sample size was small.

Conclusion
Our study demonstrated clinical and laboratory
characteristics of TTP patients with low ADAMTS13
levels, which were comparable to other studies. However,
several clinical outcomes, especially CR rate and survival
rate, were lower. Immunosuppressive drugs played an

important role in treating idiopathic TTP in our cohort.
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