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Abstract

Background and Objective Thrombotic thrombocytopenic purpura is a rare, life-threatening disorder characterized by micro-
angiopathic hemolytic anemia and thrombocytopenia, with variable clinical manifestations (e.g., central nervous system,
renal, gastrointestinal, and cardiac effects). This study’s objective was to gain an in-depth understanding of patients’ experi-
ences with the congenital form of thrombotic thrombocytopenic purpura, including the most salient symptoms and impacts
associated with congenital thrombotic thrombocytopenic purpura and its treatment.

Methods An initial conceptual model of thrombotic thrombocytopenic purpura symptoms and impacts was derived from a
targeted literature review, refined by interviews with expert hematologists, and further refined by concept elicitation telephone
interviews with adults with congenital thrombotic thrombocytopenic purpura in the USA. Patients reported the duration,
frequency, and severity experienced for each concept, and rated level of disturbance on a minimum to maximum scale of 0-10.
Results Interviews were conducted with 11 patients (mean age, 38.2 years; range 21-52 years) in three waves (n=4, n=4,
n=3). The most salient symptoms (reported most frequently and rated by patients as most disturbing) were fatigue, headache,
bruising, joint pain, muscular pain, forgetfulness, and difficulty communicating. The most salient impacts included diminished
ability to work/study, financial distress, feeling depressed, feeling anxious, and mood swings. Patients’ comments reflected
the pervasive nature of congenital thrombotic thrombocytopenic purpura symptoms and impacts, and unmet treatment needs.
Conclusions The final conceptual model, which includes salient symptoms and impacts of congenital thrombotic throm-
bocytopenic purpura and reflects the disease burden, was derived by integrating inputs from the literature review, expert
opinion, and patient interviews, and will be used to develop a congenital thrombotic thrombocytopenic purpura—specific,
patient-reported outcome instrument.

1 Introduction million per year and can be congenital (cTTP) or acquired
(aTTP, also referred to as immune-mediated TTP), with

Thrombotic thrombocytopenic purpura (TTP) is a rare, cTTP accounting for 5-10% of cases [1-3]. The prevalence
life-threatening disorder of the blood coagulation system. ~ ©f CTTP is less than one case per million [3].

The incidence of TTP is approximately two to ten cases per Patients with cTTP experience enhanced platelet aggrega-
tion, partial vessel occlusion by platelet-rich thrombi [1, 4],

. . . . . thrombocytopenia, and multi-organ dysfunction as a result
Electronic supplementary material The online version of this . ) . .
article (https://doi.org/10.1007/540271-019-00365-y) contains of widespread microvascular ischemia [1, 4, 5]. If untreated,
supplementary material, which is available to authorized users. acute TTP episodes are associated with high morbidity and
mortality, necessitating prompt diagnosis and treatment.
Potential disease-related complications include stroke and
persistent renal or neurologic abnormalities [6]. It is rec-
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Key Points for Decision Makers

The symptoms and impacts of congenital thrombotic
thrombocytopenic purpura were evaluated by a literature
review and interviews with hematologists and patients
through a process in accordance with industry and
research best practice guidelines.

The most salient symptoms of congenital thrombotic
thrombocytopenic purpura were fatigue, headache, bruis-
ing, pain in joints, muscular pain, forgetfulness, and dif-
ficulty communicating; the most salient impacts included
diminished ability to work/study, financial distress, feel-
ing depressed, feeling anxious, and mood swings.

These findings will be used to develop a congenital
thrombotic thrombocytopenic purpura—specific, patient-
reported outcome instrument that may be useful to assess
outcomes of treatment in clinical practice or in future
clinical trials.

Many patients with cTTP require ongoing prophylactic
treatment with plasma infusion (e.g., every 2-3 weeks or
before triggering situations) [1, 8]. Prophylaxis schedules
are determined empirically, with the intensity of treatment
depending on symptoms, the presence of triggering factors,
and patient preference [1, 9]. Once initiated, most patients
require prophylactic plasma infusions for life, which entail
intravenous access and travel to a facility at regular inter-
vals [9]. In addition, other treatment-related adverse events
and limitations may further contribute to patient discomfort
and distress, and for patients who do not live close to infu-
sion centers, the need to travel regularly for treatment is an
inconvenience to them and their caregivers and contributes
to the overall disease burden [6, 10]. Currently, direct patient
reports of the impacts of cTTP are lacking, especially as they
relate to patients’ experiences of living with the disease.
Given this is a rare disease, little is known about the overall
disease burden and impacts of cTTP, including the effects
on mood and health-related quality of life.

The objective of this study was to gain an in-depth under-
standing of the patient experience with cTTP, including the
most salient symptoms of cTTP and the words and phrases
patients use to describe the disorder. We hypothesized that
the symptoms of cTTP would have a profound effect on
patients’ quality of life. The goal was to develop a final con-
ceptual model capturing the symptoms and impacts of cTTP
that may be useful when evaluating treatment outcomes, and
in the development of a patient-reported outcome (PRO)
instrument that reflects the experience of patients with the
disorder.

A\ Adis

2 Methods
2.1 Literature Review

A targeted literature review was first conducted to con-
struct a preliminary conceptual model of the symptoms and
impacts of cTTP. Database searches for English-language
articles were conducted in PubMed, Cochrane, PsychlInfo,
ScienceDirect, American Society of Clinical Oncology,
American Society of Hematology, and Access Medicine
from the inception of each database through March 2016.
Search strategy terms included thrombocytopenic purpura,
TTP, cTTP, hTTP, aTTP, Upshaw—Schulman Syndrome,
USS, symptoms, quality of life, and review. The searches
were intended to be broad and all-inclusive in terms of the
types of articles. Google searches were also performed to
identify experiences reported by adult patients or patient
groups with TTP (including patient blogs) based on the
above search terms AND/OR “patient(s’) experience.” An
initial conceptual model was derived from the literature
review, accounting for signs, symptoms, immediate (direct)
impacts, and general (indirect) impacts.

2.2 Clinician Interviews

Five experts in providing clinical management of patients
with ¢cTTP in the USA, the UK, and Austria, were inter-
viewed to understand clinician perspectives and to test the
initial conceptual model derived from the literature review.
Interviews were conducted (July 2016) by telephone and
screen sharing, and guides were used to ensure all clinicians
were asked the same questions. Clinicians were first asked
open-ended questions about their perspectives on the signs,
symptoms, and impacts of cTTP, before providing input into
how the model generated from the literature review could be
modified and improved.

2.3 Patient Interviews

In a rare disease such as cTTP, obtaining a sample of
patients who are a representative subset of the larger patient
population can be quite challenging. Two recruiting sources
were employed to identify as many of these rare patients as
possible to serve the specific needs of this research. First,
a third-party vendor specialized in recruiting patients with
rare diseases solicited patients through non-profit organiza-
tions and by direct contact through the vendor’s proprietary
networking process. All ten patients identified by this ven-
dor were accepted as possible candidates for inclusion in
the study and were subsequently interviewed. In addition, a
patient advocacy organization (Answering T.T.P.—Throm-
botic Thrombocytopenic Purpura Foundation) was engaged
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and posted information about the study on its website and
Facebook page. The organization’s request yielded three
interested patients, one of whom was interviewed, one who
declined at the time of interview because of an exacerbat-
ing illness, and one who did not respond to scheduling after
repeated attempts.

The study was performed in accordance with International
Society for Pharmacoeconomics and Outcomes Research
Good Research Practice guidance for eliciting concepts
for PRO instruments: (1) determine the context of use; (2)
develop the research protocol for qualitative concept elicita-
tion and analysis; (3) conduct the concept elicitation inter-
views or focus groups; (4) analyze the qualitative data; and
(5) document concept development and elicitation [11, 12].
This aligned with the US Food and Drug Administration guid-
ance for industry on PRO measures (2009) [13]. The protocol,
informed consent language, and relevant supporting infor-
mation were approved by a local institutional review board.
Participants provided written informed consent with verbal
confirmation of consent before initiation of each interview.

2.4 Patient Concept Elicitation

Inclusion criteria for patient eligibility included a diagno-
sis of cTTP, residence in continental USA, ability to speak
English, and a willingness and ability to sign an informed
consent form. Patients were excluded from the study if they
had a history of either significant neurological events (such
as major stroke) or a mental health condition rendering them
unable to understand the nature, scope, and possible conse-
quences of the study.

Patient concept elicitation interviews were conducted
by two of the authors, one was male (RNK) and one was
female (SEB). Interview duration was 60 min, on average.
The interview guide consisted of a standard set of open-
ended and probing questions to assess participant experi-
ences of cTTP. Probes were used to confirm or disconfirm
the experience of symptoms and impacts in the conceptual
model that were not contributed by the patient during the
open-ended questioning.

Patients were asked about their first experience with
cTTP, changes over time, and current signs, symptoms,
and impacts of the condition and its treatments. Patients
described the duration, frequency, and severity of currently
occurring symptoms and impacts, and rated the levels of dis-
turbance on a 0 (not at all) to 10 (greatly) scale. In eight of
the 11 interviews when the respondent permitted sufficient
time for deeper probing to augment understanding of the
cTTP patient profile, patients were also asked to describe
other aspects of their experience with cTTP, including
body part(s) affected by symptoms (as appropriate), time
of day when symptoms were most bothersome, factors that
contributed to improvement or worsening of symptoms,

and possible relationships between specific symptoms and
impacts.

The interview schedule was designed to allow the guide
to be updated and to assess concept saturation after a deter-
mined number of interviews were completed. Saturation is
defined as the point after which no additional relevant con-
cepts are elicited as interviews progress over time. In accord-
ance with guidance for managing concepts originating late in
the process, scientific judgment based on knowledge of the
field was used to determine whether additional data collec-
tion was warranted after a determined number of interviews
had been completed. Repeat interviews were not performed.

2.5 Analysis of Data

Content analysis was selected to apply an objective, system-
atic, and quantitative description of content communication.
Coding was performed by a single data coder to identify
and categorize concepts (signs, symptoms, and impacts) that
are most important and relevant to patients. No formal cod-
ing tree was defined and no specific themes were defined in
advance. However, the symptoms and impacts listened for
and probed on were driven by the conceptual model derived
from the initial literature review and interviews with clini-
cians (i.e., they were hypotheses for testing with patients).

As part of this process, patient statements reflecting
similar concepts were grouped under the same theme at the
analyst’s discretion. In cases in which this categorization
was unclear, the research team decided whether the symp-
tom or impact should be counted separately, grouped within
an existing theme, or if the wording of the existing theme
should be changed. A distinction was made between con-
cepts (symptoms and impacts) considered most salient by
patients and those that are reported less frequently and/or
are less disturbing to their lives. ATLAS.ti qualitative data
analysis software was employed to assist with the content
analysis of interview transcripts [14]. Once the coding pro-
cess was completed, ATLAS.ti output listing the number of
occurrences of each code was generated and served as the
basis for summary tables of results.

3 Results
3.1 Literature Review

The literature review revealed articles that included general
disease background references, diagnostic and treatment
guidelines, as well as the development and clinical use of
clinical outcome assessment instruments (typically PROs)
used to measure symptoms and impacts of TTP and its vari-
ants. In general, the reviewed literature did not distinguish
between symptoms of cTTP and aTTP.
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The most common signs of adult TTP discovered in the
published literature (12 articles) [4, 9, 10, 15-23] included
thrombocytopenia, microangiopathic hemolytic anemia,
neurologic symptoms, renal failure, and fever. Key symp-
toms included bruising, chest pain, confusion, fatigue, gen-
eral malaise, headache, jaundice, pallor, partial paralysis/
muscular weakness, red/purple spots on the skin, and vision
problems. Headaches and abdominal pain were reported
more often in association with cTTP, whereas tiredness was
reported more often in patients with aTTP. Treatment-related
effects included rash or hives, injection-site pain or discom-
fort, and side effects associated with steroid treatment (for
patients with aTTP).

Thrombotic thrombocytopenic purpura impacts were
grouped into one of two categories: immediate or general.
Immediate impacts were defined as consequences of one
or more disease symptoms that developed in close chrono-
logical proximity to symptom onset or rapid progression, or
as consequences of treatment of those symptoms. General
impacts were those more distal to the signs and symptoms,
or their treatment, and considered to be less directly related;
these resulted from accumulated experience with one or
more symptoms over time. The most common immediate
impacts included heart failure, seizure, and stroke. Other
reported immediate impacts included blood in urine, coma,
coughing up blood, gastrointestinal bleeding, menorrhagia,
and retinal hemorrhage. The most commonly reported gen-
eral impacts were travel burden and treatment burden, which
included intravenous access and frequent travel to a facility
[9]. The initial conceptual model of TTP that resulted from
the literature review is shown in Fig. 1.

3.2 Clinician Interviews

Expert clinician interviews largely confirmed the initial lit-
erature-based conceptual model. Experts identified the most
salient symptoms of cTTP affecting patients as fatigue, head-
ache, general malaise, and difficulty in verbal expression.
The most prominent general impacts noted were treatment
and travel burden, and emotional consequences of cTTP
(e.g., anxiety and depression). Expert interviews also sug-
gested the deletion of some effects that were identified dur-
ing the literature review but were viewed as less common
by these clinicians, including partial paralysis and hypoten-
sion. In addition, the expert clinicians acknowledged the
occurrence of heart failure, gastrointestinal bleeding, and
coughing up blood, but suggested these were relatively less
common experiences. These clinicians also noted that symp-
toms and impacts differ between cTTP and aTTP to a modest
degree. They indicated that patients with aTTP experience
symptoms in sudden acute episodes and face short-term
treatment impacts, while those with cTTP experience more
chronic effects. The more chronic nature of cTTP elevates
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the symptom of headaches as more relevant and salient than
in aTTP, while the more frequent need for treatment elevates
the impacts of travel and treatment burden as more salient
for cTTP.

Clinicians also considered the signs, symptoms, and
impacts of cTTP to be largely similar across adult and ado-
lescent populations. Minor differences in the impacts associ-
ated with cTTP may reflect different lifestyles of adolescents
and adults. For example, “financial stress” may be less pro-
nounced among adolescent patients, who are more likely to
attend school and to live with adult family members who are
largely responsible for their financial well-being.

3.3 Domains and Themes Identified by Patient
Interviews

Concept elicitation interviews were conducted during
August—September 2016 with 11 adult patients (> 18 years
of age) diagnosed with cTTP. The interviews were designed
to confirm the symptoms and impacts that are most fre-
quently occurring and most disturbing to the lives of
patients with cTTP, characterize the patient experience, and
further develop the conceptual model. Patients were inter-
viewed individually by telephone; in one case, a patient’s
husband joined the interview at the patient’s request. Par-
ticipants were aware of the interviewer’s name, affiliation
with IQVIA, and role as a researcher acting on behalf of a
pharmaceutical client. Interviews were performed in three
waves (n=4,n=4,n=3).

Characteristics of the patient sample were as fol-
lows: eight were female, three were male; age range was
21-52 years, mean age was 38.2 years; and mean age at
diagnosis was 27.5 years (ranged from “early teens” to age
40 years). The relatively late mean age at diagnosis appears
to reflect several factors, most prominently including years
of misdiagnosis. At the time of the interview, five of the
11 patients were undergoing continuous treatment regi-
mens with prophylactic plasma infusion, while six patients
received plasma as needed. Patient demographics for the
interviewed sample were consistent with demographic
characteristics of adult patients with cTTP described in the
published literature [24, 25]. Based on commonly reported
aspects of their experience, a composite vignette is provided
in Box 1 of the Online Appendix.

For the purposes of organizing the data and possibly pro-
viding a framework for future instrument design and scor-
ing, symptoms of cTTP were grouped into eight categories:
energy, vision, blood pressure, pain, cognitive effects, side
effects, treatment-related effects, and other. Mapping fre-
quency of occurrence against degree of life disturbance,
symptoms with relatively high frequency (mentioned by at
least half of the patients interviewed) and high disturbance
scores (rated by patients on average above “5” on a scale
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Fig.1 Preliminary conceptual
model for adult thrombotic
thrombocytopenic purpura
(TTP) developed following a

Patient Population

Adult patients
with TTP

comprehensive literature review

Disease Process

Systemic platelet clumping in the microvascular and
small arterioles, resulting in thrombocytopenia and
microangiopathic hemolytic anemia

¢ Thrombocytopenia
* MAHA

* Neurologic symptoms
¢ Renal failure

* Fever

¢ Bruising

* Chest pain

¢ Confusion

¢ Fatigue*

¢ General malaise

¢ Headachet

¢ Jaundice

¢ Pallor

Signs and Symptoms of the Disease

Treatment-Related

Effects

¢ Rash/hives

¢ Pain/discomfort at
injection site

¢ Steroid side effects

Red/purple spots
on the skin

* Vision problems
Abdominal pain®

¢ Aphasia

¢ Arthralgia

¢ Dyspnea

* Hypotension

* Hypertension

* Myalgia

* Nausea/vomiting

v

Immediate Impact

¢ Heart failure

¢ Seizure

* Stroke

¢ Blood in urine

e Coma

* Coughing blood

» Gastrointestinal bleeding
* Menorrhagia

¢ Retinal hemorrhage

General Impact

* Travel burden

¢ Treatment burden

* Reduced ability to work/study

* Anxiety

¢ Depression

* Financial distress

* Mood swings

* Negative physical perception by others
* Negative physical self-perception

ltems inboldface indicate the most salient symptoms and impacts
MAHA = microangiopathic hemolytic anemia
*More common in aTTP; tMore common in cTTP

from O to 10) in combination were considered to be most
salient for patients with cTTP. As shown in Fig. 2, the most
salient symptoms were fatigue, headache, bruising, pain
in joints, muscular pain, forgetfulness, and difficulty com-
municating. Patient comments reflecting the pervasive and
pernicious nature of some of these cTTP symptoms are sum-
marized in Table 1.

Impacts of cTTP were grouped into five categories:
emotional, activity restrictions, work/study restrictions,
bleeding, and other physical impacts. As with symptoms,
each cTTP impact was tabulated according to frequency
and disturbance. Impacts with both high frequency and
high disturbance were considered to be the most salient. As

shown in Fig. 3, emotional impacts, including feelings of
depression and anxiety, mood swings, and financial distress,
were among the most frequently reported and most disturb-
ing. Decreased ability to work or study was reported more
often, but at a somewhat lower level of disturbance, on aver-
age. Comments from patients that illustrate some of these
impacts of cTTP are presented in Table 1. In the context of
discussing treatment-related impacts, patients consistently
expressed a desire for safer and more convenient options
(Table S1 of the Online Appendix).

Concept saturation for both symptoms and impacts was
nearly 100%, with all of the most salient concepts reach-
ing the ideal full saturation objective. Saturation tables
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Fig.2 Symptoms of congenital thrombotic thrombocytopenic purpura: frequency of mention and disturbance ratings by patients

organized by concept code were used to document the elici-  determining which concepts were retained/added to the
tation of information by successive interviews. Of a total of =~ model, the terminology used to “name” them, and their
33 symptoms identified, only three (weakened immune sys-  placement as symptoms vs. immediate impacts vs. general
tem, blind spots, and blurred vision) were newly identifiedin ~ impacts. In addition to the candid descriptions provided by
the final wave of interviews (Table S2 of the Online Appen-  patients, the final conceptual model reflects the disease bur-

dix). Overall, 27 impacts were identified, three of which  den and diminished quality of life experienced by patients
(feeling dependent on others, frequent bleeding, spleen  with ¢cTTP.

removal) emerged in the final wave of interviews (Table S3

of the Online Appendix). As the three newly identified

symptoms and three newly identified impacts were men- 4 Discussion

tioned so infrequently by patients, and not hypothesized to

be salient from the literature review and clinician interviews,  Although the current standard of care for patients with cTTP
the researchers designated these as minor and not worthy of  (i.e., plasma prophylaxis infusions) is effective at reducing

further interviews to reassess saturation.

the frequency of occurrence of acute episodes, very limited

An adaptation of grounded theory methods was used to studies have examined its impact on patients’ health-related

develop the final conceptual model of symptoms, impacts,  quality of life and long-term outcomes [26]. Generic instru-
and treatment-related effects, as shown in Fig. 4. This model ments, such as the HIT-6 (Headache Impact Test), MMSE
incorporated the prior clinical knowledge based on the exist- ~ (Mini-Mental State Examination), and PHQ-8 (Personal

ing scientific literature and expert opinion to inform the = Health Questionnaire: Depression Scale), have been used,
integration of the patient data. From the literature review  but they lack content validity in patients with ¢TTP, and
conducted as the initial part of the process, all concepts  even when combined do not address the full effects of cTTP
were considered in a preliminary conceptual model as nec-  on patients. We believe this is the first study to provide infor-
essary and potentially important for describing the patient ~ mation on the salient symptoms and impacts of cTTP from
experience of cTTP. The preliminary conceptual model  patients’ perspective and provides a basis for the develop-
formed the basis for probing of symptoms and impacts in ~ ment of a cTTP-specific PRO tool to assess the disease bur-
concept elicitation interviews with clinicians and patients,  den and treatment outcomes in patients.

with the intention of further refining the comprehensiveness In this study, we performed a literature review, and inter-
and representativeness of the model. All other things being  views with clinicians and patients, to gain a better under-
equal, patient input took precedence over other sources in  standing of the patient journey. Patients provided insight
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into their experience of living with cTTP, the concepts that
they find most challenging, and the terminology they use to
describe the condition. Based on the frequency and degree
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of associated disturbance; fatigue, cognitive effects (forget-
fulness, difficulty communicating), pain (headache, muscle,
and joint pain), and bruising emerged as the most salient
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symptoms. Diminished ability to work or study, as well as
feelings of anxiety, frustration, and depression, were the
concepts with the most salient impact on patients’ everyday
lives.

Although many of the symptoms and impacts of cTTP
identified in the literature review and clinician interviews
were similar to those reported by patients, there were nota-
ble differences in patients’ perceptions of the prominence
of those symptoms and impacts. While the literature and
clinicians emphasized the more evident impact of travel
and treatment burden, patients were more concerned about
emotional impacts, such as anxiety, depression, and mood
swings, as well as the limitations on their ability to work/
study. With respect to terminology, there were subtle but
noticeable differences in the language used. For example,
the symptom of confusion was prominent in the literature,
but patients used the term “forgetfulness” more frequently.

Although we believe that this body of work provides a
better understanding of cTTP from the patients’ perspec-
tive, the study also has limitations. The involvement of only
English-speaking adult US patients with cTTP in the patient
interviews may limit the generalizability of the study results
beyond the study populations. However, feedback obtained
from clinician interviews suggested that the symptoms
and impacts of the disease are considerably similar across
patients with cTTP regardless of their age or geographical
location. The study sample size was small owing to chal-
lenges encountered during recruitment, especially with
no patient organized group currently existing specifically
for cTTP. However, given that the most salient symptoms
and impacts all emerged in the first wave of interviews and
reached 100% saturation, as well as their consistency with
the literature review and clinician interviews, we are confi-
dent that the findings have a high likelihood of being repre-
sentative across the patient population with cTTP.

Furthermore, we suggest that the framework used to
depict the patient experience in this conceptual model for
cTTP also could contribute to the development of concep-
tual models in other rare diseases. This framework can help
organize and visualize the key features of the patient popula-
tion, drug mechanism of action, underlying pathophysiology,
and effects of treatment, including both PRO and non-PRO
outcomes. In rare diseases, establishing valid and reliable
models of the patient experience is especially complicated,
given that the heterogeneous nature of these diseases can
be expressed quite differently from person to person, or in
different subgroups of patients (e.g., age of onset, duration
of treatment). The type of conceptual model developed here
may then be used to identify and prioritize trial endpoints for
potential candidate outcomes of treatment, with considera-
tion given to the unique features of a particular rare disease
and its clinical development program.

5 Conclusions

The final conceptual model identified the most important
symptoms and impacts of the disease and its treatment
for patients under the current standard of care for cTTP.
Patient-reported outcome instruments are needed to assess
the burden of cTTP and evaluate the impact of treatment for
improving symptoms and quality of life in patients. How-
ever, there is no PRO instrument designed specifically for
this purpose. The conceptual model described here adds to
our knowledge of the disease from the patients’ perspective,
and is being used as a framework for developing a cTTP-
specific PRO instrument. With a clearer awareness of the
patients’ experience of cTTP, this instrument could help
capture the impact of new treatments on patients’ lives.
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