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Abstract

Background: Thrombocytopenia describes abnormally low blood platelet counts in individuals. It is a common complication of numerous 
disorders and can be multifactorial in its cause. In liver cirrhosis, the origins of thrombocytopenia lie in a decreased liver function. Contrastingly, 
the low thrombocyte levels in immune thrombocytopenic purpura (ITP) are caused by autoantibodies targeting the blood platelets. A precise 
diagnosis of the patient is pivotal in order to select appropriate treatment.

Objective: This review aims to present the overlap and differences in symptoms between liver cirrhosis and ITP, raise awareness about the 
ambiguity between the two, and stress the importance of a proper diagnostic protocol. 

Discussion: Thrombocytopenia is a key symptom in ITP, and up to 64% of cirrhotic liver patients present with abnormally low platelet counts. 
Furthermore, other cytopenias of leucocytes or erythrocytes tend to be absent in both conditions. In cirrhosis, the liver function is decreased, 
which becomes apparent following non-invasive diagnostic measures, such as imagining studies and biomarkers for liver function in the 
peripheral blood or following invasive measures like a liver biopsy. Regarding ITP, there are seldomly symptoms besides the abnormally low 
thrombocyte counts. The diagnosis is primarily a diagnosis of exclusion, making an unambiguous diagnosis more difficult. This diagnostic chal-
lenge stresses the importance of an in-depth investigation of the patient’s health status. ITP can be distinguished in primary and secondary 
ITP, depending on whether the condition forms in response to a previous process or not (e.g. viral infection-induced or drug-induced). A clear 
distinction between the two conditions, ITP and liver cirrhosis, can substantially benefit the diagnostic process and improve the treatability of 
the condition. 

Conclusion: In regard to liver cirrhosis and ITP, there is substantial overlap concerning symptoms. Furthermore, definite diagnostic measures 
for ITP are still lacking, making the process of diagnosing even more complicated. Nevertheless, a distinction between the two conditions is 
possible based on the patient’s liver function and should be made in order to choose the appropriate form of treatment. 
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Thrombocytopenia refers to a drastic abnormal lowering of 
blood platelet (i.e. thrombocyte) counts in the circulation [1]. 
The causes for this loss of thrombocytes are numerous and can 

be rooted in the production of thrombocytes, as well as their storage, 
functionality, and clearance [1]. This article aims to compare and deli-
neate two causes for thrombocytopenia; liver cirrhosis being more 
common and immune thrombocytopenic purpura (ITP) being rarer.    

Chronic liver diseases describe processes of continuous liver tissue 
destruction resulting in the replacement of healthy liver tissue by 
fibrous tissue, eventually leading to liver cirrhosis [2]. Globally, the 
number of liver cirrhosis cases increased by 74.53% between 1990 
and 2017, with stark differences between countries [3]. Moreover, 
liver cirrhosis is ranked as the eleventh most common cause of death 
worldwide, causing approximately one million deaths in 2010 [2]. 
Common causes of this condition include hepatitis B and C, as well as 
alcohol abuse and non-alcoholic fatty liver disease [4]. Liver cirrhosis, 
more often than not, develops from an initial compensated form in 
which the liver can still carry out its necessary functions sufficien-
tly, to a decompensated phase, where this is not the case anymore 
[4]. The classification of a patient into either the compensated or 

decompensated form is closely associated with his life expectancy, 
considering that median survival for a patient with compensated cir-
rhosis is considered to be over 12 years, whereas the median survival 
of patients with decompensated cirrhosis is merely approximately 
two years [5]. While the progression from compensated to uncom-
pensated cirrhosis was traditionally thought to be an irreversible 
process, recompensation and even reversion of cirrhosis altogether 
have been described [4, 6].

Liver cirrhosis is strongly correlated with thrombocytopenia, as 
abnormally low platelet counts are found in as much as 64% of 
individuals diagnosed with liver cirrhosis, compared to 6% among 
non-cirrhotic patients with chronic liver disease [7]. The liver is cru-
cial for the secretion of the hormone thrombopoietin, and, hence, 
the hormone levels are directly proportional to liver function [7, 8]. 
Thrombopoietin, in turn, induces differentiation into megakaryo-
cytes (the progenitors of thrombocytes), while it also decreases 
platelet destruction through binding to matured thrombocytes [9, 
10]. Thus, low levels of the hormone substantially impact thrombo-
cyte levels, and loss of liver function indirectly reduces thrombocyte 
levels [10]. Furthermore, liver cirrhosis also directly augments platelet 
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destruction by a number of mechanisms, including heightened rates 
of platelet aggregation, immunologic destruction, and increased 
fibrinolysis [10]. Lastly, an increase in the blood pressure of the 
portal venous system (i.e. portal hypertension) induces thrombocy-
topenia via enlargement of the spleen (called splenomegaly) and, 
thereafter, an increased sequestering of thrombocytes in the spleen 
[11]. Thrombocytopenia is correlated with the long-term outcome 
of patients, which stresses the importance of proper treatment of 
thrombocytopenia for the cirrhotic patient [8, 12]. 

Different pathophysiological mechanisms are underlying ITP, which 
was previously also known as idiopathic thrombocytopenic purpura 
[10]. It has become evident that the pathophysiological processes 
are driven by autoreactive IgG antibodies targeting various platelet 
membrane proteins, like the glycoprotein VI [13, 14]. The binding of 
the autoantibody decreases the thrombocyte’s half-life and inter-
feres with thrombocyte production [14]. Nevertheless, the exact 
pathogenesis remains elusive and could also involve cytotoxic T cells 
attacking megakaryocytes in the bone marrow [14]. The autoantibo-
dies can be drug- or illness-induced (thus, the associated ITP would 
be considered secondary ITP) or arise independently (then the ITP is 
categorised as primary ITP) [15].

Primary ITP can be further classified according to the duration of 
disease symptoms [15]. In the first three months following diagno-
sis, the disease is called newly diagnosed ITP. If the disease extends 
above this period for up to a year from the initial diagnosis, it is clas-
sified as persistent ITP. ITP persisting for more than 12 months from 
initial diagnosis is viewed as chronic ITP [15]. The epidemiology of ITP 
is thought to vary between age cohorts [16]. In 2009, the incidence of 
acute ITP (referring to incidences of ITP with durations of maximally 
12 months) in children was investigated using previously published 
reports and estimated to be between 1.9 and 6.4 cases per 100,000 
children [17]. In the same study, the incidence of ITP among adults 
was assessed and estimated to be between 1.6 and 3.9 cases per 
100,000 individuals [17]. However, the underlying data are mostly 
derived from European countries, and, therefore, these results could 
be subject to geographical bias [17]. Most children only develop a 
newly diagnosed ITP and spontaneously recover again after three 
months, while adults tend to develop a chronic form of ITP [18]. 
Interestingly, sex disproportions among the patients vary too, accor-
ding to the age of the investigated cohort [16].

While liver cirrhosis and ITP are very different in their pathogenesis, 
their overlap in causing thrombocytopenia and splenomegaly could 
cause confusion while diagnosing a patient presenting with low 
thrombocyte counts. However, up to now, no direct comparison 
between these two disorders has been drawn. This review aims to 
compare the clinical presentation, diagnosis, and treatment between 
both conditions in order to outline the common aspects, as well 
as the differences between the disorders. Furthermore, awareness 
should be raised that while ITP is much rarer than liver cirrhosis, it is 
still an important cause of thrombocytopenia and must, therefore, 
not be forgotten. 

Clinical presentation
Patients suffering from liver cirrhosis often show little to no symptoms 
early on but will develop a number of symptoms at later disease sta-
ges. Early symptoms can include nausea, poor appetite, and mild 
abdominal discomfort, while later symptoms are more severe, such 
as jaundice and the collection of body fluids in the abdomen (i.e. 
ascites) and lower part of the legs and feet (i.e. oedema) [19]. Among 
cirrhotic patients, both hypersplenism (an overactive spleen) and 
splenomegaly are common complications [7]. These conditions, in 

combination with a progressively worse liver function, can lead to 
thrombocytopenia in the patient, and thus more frequent bleeding 
events [7, 19]. Histologically, cirrhosis presents as advanced liver 
fibrosis, distorting the surrounding liver vasculature [20]. Fibrosis 
describes the process of replacing damaged functional tissue with 
fibrous scar tissue, ultimately leading to loss of function of the organ 
if the fibrosis becomes excessive [20]. In the liver, occurring fibrosis 
increases the distance between hepatocytes and the nearest blood 
vessel, effectively cutting off hepatocytic islands from the blood sup-
ply [20].

Patients suffering from ITP, on the other hand, are generally well-
appearing and present with only a few symptoms throughout the 
disease [16]. The strongest indicator is the thrombocytopenia itself, 
with a thrombocyte count of below 100,000/µl blood [16]. The 
counts of white blood cells, however, are in the normal range, as is 
the amount of haemoglobin, making the thrombocytopenia isolated 
[16]. Furthermore, patients show a generalised purpuric rash and 
may present with splenomegaly [16, 21]. However, the clinically most 
relevant symptom is bleeding of varying degrees, as it is a central 
cause of both morbidity and mortality [22, 23]. Strikingly, severe 
bleeding in the form of intracerebral haemorrhage occurs more in 
adults than children (1.4% vs 0.4%), while other forms of severe blee-
ding are more common in children than adults (20.2% vs 9.6%) [22]. 
Severe bleeding was associated with platelet counts below 20,000 
platelets/µl blood, previous minor bleeding, and old age [22, 24].

Diagnosis
The diagnosis of liver cirrhosis is a multi-step process (Figure 1). Up 
until recently, liver biopsies were universally considered the gold 
standard of diagnosis of liver cirrhosis [4, 11, 25]. This procedure, 
however, is highly invasive and painful, shows an error rate of as 
much as 20%, and is not well suited for serial applications to deter-
mine disease progression [26-28]. Thus, other, less invasive diagnos-
tic methods are currently under development [11]. Liver function 
(inversely correlated with liver cirrhosis) can also be determined 
non-invasively using biomarkers, such as serum albumin, cholesterol, 
cholinesterase, and coagulation factors [29]. 

Other approaches to the non-invasive diagnosis of liver cirrhosis are 
imaging methods, such as sonography, CT scans, and MRI scans [4]. In 
the past decade, sonography gained further importance due to the 
development of new applications like liver stiffness measurement 
and transient elastography (FibroScan) [4, 28]. Briefly, vibrations 
with a frequency of 50 Hz and mild amplitudes provoke a wave of 
shear stress that travels through the tissue. The velocity of the wave 
is measured and translates directly to the elasticity of the tissue [28]. 
Recently, it has been argued that transient elastography has the 
potential to eventually replace tissue biopsies as gold standards of 
diagnosis due to its non-invasive nature, low costs, and fast proce-
dure, allowing for serial applications [25]. Furthermore, the proce-
dure shows high accuracy in detecting advanced fibrosis of the liver, 
defined as stage F3 and above in a fibrosis classification system of 
F0 (no fibrosis) to F4 (cirrhosis) [30]. Advanced fibrosis is associated 
with an increased risk of worse clinical outcomes [31]. It needs to be 
noted, however, that this form of detection is negatively impacted 
by obesity, and the patient groups of the performed studies all sho-
wed a mean body mass index of maximally 30; thus, this diagnostic 
measure could potentially not be available for all patients [30]. 

After determining the presence of cirrhosis, the stage of compen-
sation has to be determined next in a thorough examination of the 
patient [4]. In case of the presence of any potentially life-threatening 
complications such as ascites, sepsis, hepatic encephalopathy (brain 
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damage due to a reduced liver function and a subsequent build-up 
of toxins in the circulation), or thrombocytopenia, the cirrhosis is 
considered to be decompensated, and respective steps to treat the 
condition are taken [4, 11, 32]. 

ITP, on the other hand, is diagnosed primarily by exclusion criteria, 
following the observation of a platelet count of under 100,000 
platelets/µl blood [16]. This lowered threshold (compared to the 
threshold of 150,000 thrombocytes/µl blood) is due to the fact that 
some individuals display low thrombocyte counts (between 100,000 
and 150,000 platelets/µl blood) despite appearing healthy otherwise 
[15]. Laboratory evaluation should be performed to decide whether 
the thrombocytopenia is isolated, including differential laboratory 
evaluation, reticulocyte count, peripheral blood smear, blood type, 
and direct antiglobulin test. [33]. 

A crucial step in the diagnosis of ITP is deciding between primary and 
secondary ITP [16]. To this end, the history of the patient with respect 
to recent viral infections and received vaccinations should be clari-
fied [34-37]. In light of the current pandemic of the SARS-CoV-2, it is 
interesting to note that secondary ITP was described as a complica-
tion following infection with SARS-CoV-2 in at least 45 cases up until 
September 2020 [38]. During the process of diagnosis, other causes 
of secondary ITP should be investigated as well, including drugs 
associated with thrombocytopenia, as well as related symptoms like 
weight loss, fever, or previous bleeding episodes of the patient [16]. 

Treatment
There are numerous approaches to treating liver cirrhosis, depen-
ding on the stage and severity of the condition and the presence of 
complications, which is why this article focusses on treating throm-
bocytopenia in cirrhotic patients [4]. A definite cure to chronic liver 
diseases, such as liver cirrhosis, are liver transplantations. However, 
while the cure rate nowadays is up to 80% in patients five years 
after transplantation, the waiting list can be extensive, and the costs 
are substantial [11, 39-41]. Thus, other treatment options should be 
considered [39, 40]. Another approach is a transjugular intrahepatic 
portosystemic shunt, which functions as a connection between the 
portal and hepatic vein, thereby relieving portal hypertension [42]. 
The procedure convinces with its low invasiveness and effectiveness 
against portal hypertension. Nevertheless, several severe complicati-
ons (e.g. cardiac decompensation) make this procedure not suitable 
for all patients [43]. 

Up until today, it remains highly debated whether an increase in 
thrombocyte levels actually benefits the patient or whether the con-
sequences of the procedure outweigh the health advantages [40]. On 
the one hand, platelet levels can be increased indirectly by targeting 
the spleen. Splenectomy, referring to the removal of the spleen, 
either in open surgery or laparoscopically via a small opening of the 
abdomen and a camera, remains controversial due to the bleeding 
risk in thrombocytopenic patients during surgery and the substantial 
morbidity of patients [44, 45]. Another approach is the partial splenic 
arterial embolisation, which is performed on cirrhotic patients pre-
senting with splenomegaly and thrombocytopenia. In this treatment, 
the blood supply to small stretches of the spleen is impeded, resul-
ting in their necrosis and, thus, a decrease in spleen size [46, 47]. The 
risk of complications rises with an increase in embolised spleen mass 
and includes pneumonia, peritonitis, and portal vein thrombosis [48]. 
The technique achieves results comparable to laparoscopic splenec-
tomy but is associated with fewer risks [48].

Platelet levels can also be increased directly, either by platelet 
transfusions or administration of thrombopoietin receptor agonists. 

Platelet transfusion improved liver regeneration in several in vivo 
studies using mice or rats, which is why its therapeutic potential for 
cirrhotic patients suffering from chronic liver disease-induced throm-
bocytopenia was investigated [40, 49, 50]. These patients were trea-
ted with platelet transfusions for 12 weeks, and both platelet counts, 
as well as liver function, were assessed in each patient [40]. The blood 
thrombocyte levels did not increase; nevertheless, the liver function 
increased markedly [51]. Values for serum albumin, serum cholines-
terase, and serum hyaluronic acid showed a constant trend towards 
improvement, despite not being significant [51]. This increment 
could indicate a potential positive effect of platelet transfusions in 
liver cirrhosis [51]. However, the trial was non-controlled, non-rando-
mised, and consisted of only a small patient cohort (six patients), and 
thus needs to be repeated in an improved study design including 
more patients to determine the clinical significance [40, 51]. Of note, 
platelet transfusions can cause serious side-effects, such as portal 
vein thrombosis and febrile reactions ranging from sole increases in 
body temperature to rigour and respiratory distress [40, 52, 53]. 

Hence, other methods have been explored to raise thrombocyte 
levels, including administration of thrombopoietin receptor agonists 
(e.g. eltrombopag, lusutrombopag, avatrombopag) [40]. Two ago-
nists, lusutrombopag and avatrombopag, are currently approved by 
the US Food and Drug Administration for use in treating thrombo-
cytopenia in adult patients with chronic liver diseases prior to them 
undergoing a surgical procedure [44]. A third drug, eltrombopag, 
has also undergone clinical trials but has not gained approval after 

Figure 1: Flowchart of the differential diagnosis between liver cirrhosis and 
ITP. 
Liver cirrhosis and ITP can both cause thrombocytopenia, as well as splenomegaly 
(an increase in spleen size). To distinguish these two conditions, the liver function 
must be determined using both non-invasive markers and imaging techniques, 
such as MRI. If the liver function is normal, ITP can be diagnosed by excluding 
all other possible conditions. If the liver function is decreased, the presence and 
extent of fibrosis can be determined using non-invasive sonographic imaging or 
invasive liver biopsies. ITP: immune thrombocytopenic purpura
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the observation was made that thrombotic events of the portal 
venous system were significantly increased in the treatment group 
over the control group (odds ratio of eltrombopag 3.04; 95% confi-
dence interval 0.62-14.82) [52]. This discovery highlights the need for 
further research on eltrombopag and similar drugs and their associa-
tion with thrombosis development in terms of determination of risk 
factors and dose optimisation. Until then, eltrombopag cannot be 
recommended as an alternative to platelet transfusion [52].

Treatments for ITP, on the other hand, can be classified into first-line 
and second-line treatments, the latter of which are administered 
if first-line treatment fails [16]. Generally, all patients should avoid 
antiplatelet therapies. Furthermore, patients with a platelet count of 
less than 20,000 platelets/µl blood should additionally stay clear off 
anti-coagulant therapies, and children with a platelet count of less 
than 30,000 platelets/µl blood especially should be discouraged from 
contact and collision sports and other activities associated with an 
increased risk of bleeding [16]. Generally, patients need to be moni-
tored with respect to bleeding and their platelet counts [16]. About 
50-70% of children recover spontaneously from ITP without the need 
for treatment [33]. 

First-line treatments primarily consist of the administration of glu-
cocorticoids, namely prednisolone for children and prednisolone 
or dexamethasone for adults [33]. Children who cannot receive 
prednisolone can also be treated with either intravenous immuno-
globulin or anti-D immunoglobulin [33]. If these first-line treatments 
fail or the ITP develops into a chronic form, second-line treatments 
can be administered [16]. For children, second-line treatments mainly 
consist of therapy with thrombopoietin receptor agonists, or if this 
fails, treatment with rituximab, an antibody that induces depletion 
of B cells [33, 54]. For adult patients, second-line treatments consist 
of thrombopoietin receptor agonists, rituximab, and finally, splenec-
tomy [33].

Conclusions
Thrombocytopenia is a complex pathology and can have numerous 
origins. Thus, determining the exact cause of the thrombocy-
topenia is crucial for the most suitable and correct treatment. 
Thrombocytopenia as a consequence of liver cirrhosis has its cause 
in the liver and primarily in the reduction of thrombopoietin levels, 
while thrombocytopenia stemming from ITP is caused by autoanti-
bodies targeting the blood platelets. 

The two causes can be distinguished by determining the liver func-
tion and stiffness using biomarkers, non-invasive imaging techni-
ques, or invasive liver biopsies, thereby determining whether the 
liver could be the origin of the low thrombocyte levels. This finding 
has imminent implications for the patient’s treatment. The benefit 
of platelet transfusions to increase thrombocyte levels in cirrhotic 
patients is still debated among scientists, while increasing platelet 
levels in prolonged ITP is much more accepted. Thus, by utilising 
the outlined diagnostic measures, doctors can determine the origin 
of the thrombocytopenia and use this knowledge to provide the 
patient with the most befitting treatment. 
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