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Preface to the 3" edition

In recent years there was much movement in the area of immune thrombocytopenia (ITP). There is in-
creasing knowledge in the understanding how platelets function and what is wrong with them under
pathological conditions. It has been realized that platelets are not only cells involved in hemostatic pro-
cesses, but also act in innate and adaptive immune responses and exert inflammatory functions. ITP oc-
curs as a result of dysregulated immune responses based on probably many different mechanisms, which
may cause thrombocytopenia as a result of an increased and premature destructive process of platelets and
a disturbed mega- and thrombopoiesis. This destructive process may evolve into therapy-refractoriness
(“autoimmune expansion”) in certain patients that is not predictable. Our clinical observations and as-
sessments of platelet counts however do not tell us clearly neither the bleeding risk of a given patient, nor
his or her disease course. This may be due to the fact that there is usually absence of individual information
of ITP pathomechanisms and that bleeding is a complex process influenced by intrinsic and extrinsic fac-
tors affecting platelet production and function. This complexity is the reason why ITP exhibits a strong
clinical inter- and intra-patient variability with unpredictable response to therapies and thus demands for
individual solutions. Moreover, there is increasing knowledge of symptoms other than bleeding, such as
fatigue and reduced health-related quality of life, which may represent treatment endpoints and reflect pa-
tients’ needs. Based on this knowledge new diagnostic and therapeutic strategies will be developed from
which patients hopefully will benefit.

Elucidation of molecular pathways and targets and their disturbances are the basis for the development of
new therapies, similarly to other areas in medicine. This process will probably continue with the aim for
treating so-called targets reflecting the desire for tolerable, efficient and curative treatments for all patients
without side effects and complications and development of strict patient selection criteria. We are far away
from this ideal concept, but we may increasingly be aware of the way how to approach this ideal.

The third edition of this book attempts to reflect this departure into future time without omitting current
scientific knowledge and clinical practice of children and adults with ITP. The material of ITP became so
complex and substantial in recent years, that a comprehensive book would need much more time and vol-
ume. The current edition was written in a difficult time reflected by the COVID-19 pandemic with many
obstacles and adversities.  would like to express my deep gratitude to all co-authors who worked hard on
this edition and who contributed to the successful completion of this book. It was a real and great pleasure
to collaborate with them and to see the book growing. I would like to thank the publisher UNI-MED
Verlag Bremen, who always supported me, never lost patience and always demonstrated interest in this
book project. I hope that this new edition contributes to optimal patient care and management.

Basel, January 2022 Thomas Kiihne
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1. Introduction

1. Introduction

“Immune thrombocytopenia” (ITP) was pro-
posed by an international working group at the
Vicenza Consensus Conference to be more appro-
priate than “idiopathic thrombocytopenic pur-
pura” or “immune thrombocytopenic purpura”,
because of the immune-mediated mechanisms
and because not all patients with ITP present with a
purpura [1]. Furthermore, ITP was proposed by
the same group to be classified as primary and sec-
ondary ITP. Primary ITP, formerly called idio-
pathic thrombocytopenic purpura, indicates ab-
sence of the knowledge of any initiating or under-
lying causes for thrombocytopenia and is the main
topic of this book. Secondary ITP reflects immune
mediated thrombocytopenia with a known cause,
such as an infectious disease, lymphoproliferation,
systemic lupus erythematosus, immune deficiency
and other disorders, and is described elsewhere [2-
5]. There is growing knowledge of secondary ITP
both in children and adults [6, 7], particularly
demonstrated by the SARS-CoV-2 pandemic.

Thrombocytopenia (platelet count <100 x 10°/
L) is caused by premature platelet and mega-
karyocyte destruction by the monocytic-phago-
cytic system, which results in reduced survival of
platelets, structural changes of platelets and
their function, and in potential bleeding with a
wide range of unpredictable clinical variability,
from no or oligosymptomatic patients to severe
fatal bleeding.

Mild and moderate bleeding, defined differently in
the literature, is frequent, whereas severe fatal
bleeding, such as intracranial haemorrhage, is rare
in childhood and increases with age. Several rea-
sons may be responsible for the variability and se-
verity of bleeding, such as age of the patient, ac-
quired and congenital co-morbidities, i.e. environ-
mental and predisposing genetic factors, and
drugs. Thrombocytopenia reflecting the key fea-
ture of ITP is the result of complex and not well-
characterized various mechanisms involving the
innate and adaptive immune system, the hemato-
poiesis, inflammatory system, and various regula-
tory systems. The classical pathophysiology with
autoantibodies opsonizing platelets with their sub-
sequent Fc-mediated phagocytosis is not always

present. It is estimated that approximately one
third of adult patients with ITP lack autoanti-
bodies. Furthermore, autoimmunity represents a
dynamic process with the potential of autoim-
mune expansion and epitope spreading, which
may explain at least in part that chronic ITP may
become therapy-refractory. Thus, an etiological
background remains often unknown, which de-
fines primary ITP. This unknown background of
primary ITP must be taken into consideration
when evaluating results of clinical trials. Despite
rigorous inclusion and exclusion criteria, trial
populations consist of individuals with a poten-
tially highly heterogeneous pathophysiological
background. This can be demonstrated when eval-
uating early cohort studies, which included pa-
tients with malignancies or patients treated with
acetylsalicylic acid. Since the description of a pa-
tient with suspected “ITP” by Paul Gottlieb
Werlhof in 1735 [8], basic science and clinical re-
search have revealed many different acquired and
inherited causes for thrombocytopenia, which
cannot be classified as ITP based on modern defi-
nitions. Thus, the group of patients with primary
ITP becomes steadily smaller during time. Primary
ITP remains still a mystery and clinicians and re-
searchers should be encouraged to critically use the
diagnosis “primary ITP” and to continuously con-
sider the large list of differential diagnoses. ITP
may be simply considered as a symptom, rather
than a “disease” (“Werlhof’s disease”). The hetero-
geneity of ITP is a basis for controversies regarding
pathophysiology and management of patients with
ITP, and this unclear background is further fuelled
by a substantial lack of knowledge of basic science
and clinical research.

Lack of evidence and controversial management
resulted in the establishment of various groups
who developed national and international practice
guidelines, which initially were based mainly on
expert opinion and consensus conferences, rather
than on evidence [9-13]. Although guidelines are
appropriate and important tools to manage pa-
tients with I'TP, there are also limitations, as critical
questions have been asked, and as it has been
shown that guidelines are not consistently fol-
lowed [14-17]. Why is that? First of all, as it has
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been mentioned above, primary ITP is still a diag-
nosis of exclusion with the consequence, that the
population of patients diagnosed with primary ITP
represents a heterogeneous group causing difficul-
ties in analyzing study results and drawing conclu-
sions. Guidelines are not based solely on clinical
evidence, demonstrated by George et al. [10],
rather they reflect expert and consensus opinions
based on relatively few clinical randomized trials,
which are furthermore characterized by short fol-
low-up time and frequently designed for objec-
tives, which differ from objectives and their inter-
pretations made in guidelines. These are reasons
why there are various guidelines and why they are
not consistent and even contradict each other in
certain statements. Furthermore, they may not re-
flect the opinion of doctors working at “the front”,
because of different local circumstances, differ-
ences in availability of drugs and last but not least
the complexity of such guidelines [11]. However,
the development of guidelines stimulated a sys-
tematic and coordinated approach to the problems
associated with ITP. With the development of
thrombopoietin-receptor ~ agonists, evidence-
based medicine with strict criteria was introduced.
Comprehensive and critical appraisal of the litera-
ture became the basis for an appropriate approach
to and management of the patient with ITP, and
optimization of research coordination including

economical use of resources became goals of inter-
national activities.

Despite the difficulties associated with primary
ITP many achievements have been made in recent
years and will be discussed in this book, including
growing knowledge in immunology, hemato- and
megakaryopoiesis, platelet physiology, genetic as-
pects of autoimmune diseases, and pharmacology.
Clinical achievements include a harmonization of
terminology, definitions and outcome criteria [1],
international activity in developing guidelines [11]
and in coordinating research and communication,
such as the Pediatric and Adult Registry on
Chronic ITP (PARC-ITP) of the Intercontinental
Cooperative ITP Study Group (ICIS, www.
itpbasel.ch) and many other groups, and clearly
the development of new drugs in recent years, such
as monoclonal anti-CD20 antibodies, e.g., rituxi-
mab, and thrombopoietin receptor agonists, e.g.,
romiplostim, eltrombopag, avatrombopag, as well
as fostamatinib, and drugs under development,
such as FcRn-antagonists, BTK inhibitors, com-
plement inhibitors and others. These new drugs
created a new and fresh wind, which blows into al-
gorithms and guidelines, resulting in new strate-
gies of the management of patients with ITP. How-
ever, although the armamentarium of therapeutic
interventions for such patients has been enriched
with powerful new drugs, many scientific ques-
tions need to be answered and the exact clinical

Problems in ITP

e Unknown etiology of primary ITP
e Primary ITP as a diagnosis of exclusion

ment of patients with ITP and in clinical trials

of their clinical benefit

e Difficulties in combining basic science and clinical research

e Predictability of chronic symptomatic ITP and of therapy refractory ITP

e Difficulty in estimation of individual bleeding risk

e Poorly defined endpoints and the use of the platelet count as treatment endpoint in the manage-

e Lack of validation of alternative treatment endpoints, such as bleeding, fatigue, health-related
quality of life, adverse effects of platelet-enhancing drugs, and economical aspects

e Poorly defined prevention and treatment interventions of bleeding resulting in confusing assessments

e Substantial lack of investigator-driven clinical randomized trials and of real world data

e Substantial lack of knowledge of long-term natural history of ITP and long-term aspects after med-
ical intervention, such as drugs and splenectomy
Strategy of the management with novel drugs

Integration of patients’ needs and requirements and their voice in developing management strategies

Table 1.1: Problems in ITP (incomplete list).



20

1. Introduction

strategical position of these drugs continues to
await clarification. Furthermore, in developing
new therapies and new management tools includ-
ing practice guidelines it is important to integrate
the patients’ voice, in order to balance medical de-
sires and treatment endpoints, as well as the pa-
tient’s perspective and their needs [18].

As the world is becoming smaller and obstacles to
collaborate are encountered less frequently, inter-
national activities become more feasible with the
potential to overcome problems associated with
rare diseases. Large numbers of patients can be
approached better and faster, coordination of re-
search may include many countries, and national
borders may become conquerable with powerful
communication tools to exchange study results
within adequate time. There is, however, still a
long list of substantial problems associated with
ITP (v Table 1.1), which needs energy, courage,
and investment for the realization of basic science
and clinical research projects, but also for further
improvement of international communication
and coordination of resources and activities. Im-
mune thrombocytopenia remains an attractive
model disorder for autoimmunity and its treat-
ment, in order to restore tolerance.
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2.1. Introduction: What is
thrombocytopenic bleeding?

Immune thrombocytopenia (ITP) is characterized
by isolated destruction of platelets. Susceptible in-
dividuals are recognized with a low platelet count.
Some of them demonstrate easy bruising, petechi-
ae, suffusions, nose bleedings and rarely severe
bleeding including hematuria, gastrointestinal
bleeding, prolonged menstruation, and central
nervous bleeding [1, 2] (s Table 2.1).

Bleeding Grade| Bolton-Maggs | ICIS Registry II

Classification & Moon % (n=863)
[20] % (n=427)

None/mild 76% (324) 77% (665)
Moderate 21% (90) 20% (173)
Severe 3% (13) 3% (25)*

Table 2.1: Comparison of bleeding severity based on
strict definitions of bleeding and bleeding scores by
different authors. *Sites of bleeding (some with more
than one site): epistaxis (15 cases), mouth (8 cases),
gastrointestinal tract (8 cases), urinary tract (2 cases),
multiple sites (12 cases), other (1 case), and menor-
rhagia and nervous system (1 case each).

For example, in the Intercontinental Cooperative
ITP Study Group (ICIS) Registry II, 665 of 883
(70%) children with newly diagnosed ITP and a
platelet count below 20 x 10°/L had no or mild
bleeding at presentation, 173 (20%) had moderate
bleeding, and 25 (3%) had severe bleeding.
Bleeding was categorized as

(1) nome or mild: no bleeding at all or bruising,
petechiae, occasional mild epistaxis causing very
little or no interference with daily living;

(2) moderate: more severe skin manifestations with
some mucosal lesions and more troublesome
epistaxis or menorrhagia; or

3) severe: bleeding episodes (epistaxis, melena,
menorrhagia, and/or intracranial hemorrhage) re-
quiring hospital admission and/or blood transfu-
sions, i.e., symptoms interfering seriously with
quality of life [3, 4].

The susceptibility of ITP is unknown. ITP often oc-
curs as a para- or postinfectious event, which may
indicate disturbed recovery of the subject’s im-

mune system. Most of these patients have a tran-
sient form of ITP. In other patients ITP is ongoing
for 3 to 12 months (persistent ITP) or more than 12
months (chronic ITP). In persistent or chronic,
secondary ITP may be present and a differential di-
agnosis must be performed (= Table 2.2).

Primary ITP 80 %
Para-/postinfectous (children) (70 %)
Postvaccinal (children) (1.2%)
Secondary ITP 20 %
Systemic Lupus Erythematosus (SLE) 5%
Hepatitis C 3%
Helicobacter pylori 2%
Systemic infections 2%
Antiphospholipid Syndrome (APS) 2%
Evans Syndrome 2%
Chronic Lymphocytic Leukemia (CLL) | 2 %
Common Variable Immune Deficiency| 1%
(CVID)

Human Immunodeficiency Virus 1%
Infection

Table 2.2: Short list of the differential diagnosis of
primary and secondary ITP.

Pathophysiologically the severity of bleeding in pa-
tients with ITP reflects the balance between platelet
production by megakaryocytes and the accelerated
clearance of antibody-sensitized platelets. The
antibodies are directed against specific epitopes on
platelet glycoproteins (specific autoantibodies) or
may be crossreactive, unspecific antibodies or im-
mune complexes. The latter are mainly discussed
in transient, postinfectious ITP.

The largest group of patients with thrombo-
cytopenia are patients with cancer or autoimmune
disorders under immunosuppressive treatment
(chemotherapy, radiotherapy) leading to transient
megakaryocyte suppression resulting in low
platelet production as adverse effect. The group of
patients is not included in this chapter.
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2.2, History of bleeding

Bleeding signs are fearful for the patient and may
disturb the quality of life of an individual. Since
more than 2500 years bleeding was described and
attempts made for resolvement.

During the Greek and Roman period beginning
700 years BCE spontaneous cutaneous bleeding
has been named purpura, deduced from the greek
porphyra which signifies the purple dye, secreted
by the purple snail, used as status symbol during
antiquity and the Middle Age. There was no
knowledge of the different blood components and
functions at that time.

In 1557 the Portuguese Amatus Lusitanus men-
tioned a condition Morbus pulicaris absque fibre
(without fever). In his work Curationum medicina-
Ium he describes “... a boy with dark macules, re-
sembling flea bites, had no fever and for several
days had bloody discharges, eventually recover-
ing”. His description could have been thrombo-
cytopenic bleeding.

In the early seventeenth century, Riverius (Lazarus
de la Riviére) in his Praxis medica mentioned “the
spots arisen from the over thinness of the blood ...
does sprout forth of the capillary veins into the skin
... where being retained, it looseth its own colour,
and becomes either blewish or black, or light red,
and causes great variety of spots...” [5].

In 1775 Paul Werlhof [6] (s= Figure 2.1a) a poet,
composer, linguist and physician described the
disorder under the name of Morbus Maculosus
Haemorhhagicus. He became physician to King
George II of England, at the same time elector of
Hannover. In his book De Variolis et Anthracibus
(= Figure 2.1b) [7] he mentioned in a footnote a
16-year-old girl with cutaneous and mucosal
bleeding which occurred after an infectious disease
and recovered after Elixirium acidum Halleri (cit-
ric acid). The name of the elixir refers to Albrecht
von Haller, famous Swiss physician, botanist and
poet, who was professor at the University of
Gottingen, where he contacted Werlhof.
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Figure 2.1a+b: a:Paul Gottlieb Werlhof. b: First page
of his book De Variolis et Anthracibus (1735; with ac-
knowledgement to Professor G. Gaedicke, Berlin,
1990).

The next milestone was the observation of a similar
disorder by Dohrn in 1873 in a neonate and his
mother. The term “platelets” was first used by
Kraus 1883 [8] and Deny 1897 [9], who observed
that platelets were diminished during the height of
the purpura and increased when hemorrhage
ceased. These findings were confirmed by Hayem
[10] in 1895 who performed more accurate platelet
counts.



