
A  constant increase in occurrence of 
neoplasms is observed; hence new 
methods of therapy are being inten-
sively researched. One of the methods 
of antineoplastic treatment is molec-
ular targeted therapy, which aims to 
influence individual processes occur-
ring in cells. Using this type of medi-
cations is associated with unwanted 
effects resulting from the treatment. 
Liver damage is a major adverse effect 
diagnosed during targeted therapy. 
Drug-induced liver damage can occur 
as necrosis of hepatocytes, cholestat-
ic liver damage and cirrhosis. Hepa-
totoxicity is evaluated on the basis 
of International Consensus Criteria. 
Susceptibility of the liver to injury is 
connected not only with toxicity of 
the used medications but also with 
metastasis, coexistence of viral infec-
tions or other chronic diseases as well 
as the patient’s age. It has been prov-
en that in most cases the liver injury 
is caused by treatment with multiki-
nase inhibitors, in particular tyrosine 
kinase inhibitors. The Food and Drug 
Administration (FDA) ordered the in-
clusion of additional labels – so-called 
“black box warnings” – indicating in-
creased risk of liver injury when treat-
ing with pazopanib, sunitinib, lapati-
nib and regorafenib. A  meta-analysis 
published in 2013 showed that treat-
ing neoplastic patients with tyrosine 
kinase inhibitors can increase the 
risk of drug-induced liver damage at 
least twofold. Below the mechanisms 
of drug-induced liver injury and hep-
atotoxic effects of molecular targeted 
therapy are described.
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Introduction

The occurrence of neoplastic diseases in Poland increases each year.  
83 470 new cases were diagnosed in 1990, compared to 140 654 in 2010. In 
1990, 72 914 people died of malignant neoplasms while 92 611 died in 2010 
[1, 2].

One of the main methods of treating neoplastic diseases is by the use 
of chemotherapy, but recently, a significant role is played by molecularly di-
rected drugs. Several types of organ damage, including liver damage, are the 
result of antineoplastic treatment. In the case of patients with neoplastic dis-
ease the liver damage is a result of not only cytostatics and biologically ac-
tive drugs but also coexisting viral infections, primary liver diseases or other 
chronic illnesses [3]. Metastatic changes occurring in the liver also affect its 
proper function. Deficits in liver function result from a decrease in volume 
of normal hepatocytes, compression and decrease of the lumen of the intra- 
and extrahepatic biliary system or portal vein thrombosis [4]. Patient’s age 
is also an essential factor determining susceptibility to drug-induced hepa-
totoxicity [5]. Liver damage caused by medications or other non-infectious 
factors is called hepatotoxicity [6]. 

Mechanics and symptoms of liver damage

The liver is an organ responsible for lipid management, metabolism of 
carbohydrates, proteins, heme, bilirubin, storage of vitamins A, B

12
, and D, 

iron binding with ferritin, and production and excretion of bile. Moreover, 
it serves immunologic and detoxifying purposes [7]. One of the methods to 
evaluate liver efficiency is to measure the activity of 4 enzymes. Aspartate 
transaminase (ASPAT) and alanine transaminase (ALAT) are intracellular en-
zymes; however, ALAT is more specific to liver cells. ASPAT also occurs in 
heart muscle cells, skeletal muscles and erythrocytes. Alkaline phospha-
tase occurs in the epithelium of intrahepatic bile ducts and takes part in 
substance transport through the cell membrane. An increase in alkaline 
phosphatase content may suggest that intrahepatic and extrahepatic bile 
ducts are obstructed or liver cells are damaged but to a lesser extent. Gam-
ma-glutamyltransferase (GGTP) is present in several tissues but the greatest 
amount of it is in liver cells. Isoenzymes of alkaline phosphatase and ASPAT 
may occur in many other tissues; however, an increase in GGTP and ALAT 
may indicate liver damage. The level of serum bilirubin is proportional to its 
uptake and conversion by hepatocytes. An increase of bilirubin gives grounds 
for diagnosing cholestasis. In people with neoplastic disease, cholestasis can 
be a result of damage to intrahepatic bile ducts [4]. Elevated levels of trans-
aminases alone do not fully reflect liver disorders. Other tests that allow 
one to assess liver function are the antipyrine test, galactose elimination 
ability test, and bromsulphthalein clearance evaluation. However, they are 
difficult to apply in everyday practice. The Child-Pugh scale is used to evalu-
ate liver efficiency for transplant qualification and determining appropriate 
drug doses but it is not always reliable [8]. Liver synthesizing abilities can 
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be determined by the measurement of the albumin lev-
el or prothrombin time. Albumin is a protein made by the 
liver. It is responsible for transporting several substances 
including medicines, and maintaining oncotic blood pres-
sure. Because the liver includes significant reserve of al-
bumins, a decrease of the content of these proteins tends 
to be associated with chronic liver diseases rather than 
with its acute injury. In turn, prothrombin, a protein that 
takes part in the blood-clotting process, is synthesized by 
hepatocytes. Its content is determined by measurement 
of the prothrombin time. Prothrombin time abnormalities 
may indicate that the synthesizing function of the liver is 
impaired [4].

Taking into consideration increased activity of ALAT and 
alkaline phosphatase, drug-induced liver damage can be 
divided into 3 groups: liver cell damage, cholestatic dam-
age, and drug-induced liver damage [9]. In spite of elevat-
ed values of the mentioned enzymes, many patients do 
not feel any ailments and do not have visible functional 
disorders of other organs [4].

An essential task of the liver is to transform exogenous 
substances, including medicines, into hygrophilous com-
pounds and excrete them from the body with bile and 
urine. These compounds are oxidized with the help of cy-
tochrome P450, then undergo a conjugation process [10]. 
Cytochrome P450 is a group of about 30 types of enzymes 
that include heme in their structure; they are present in 
the endoplasmic reticulum of hepatocytes. They are mainly 
responsible for drug metabolism. They are described as fa- 
milies numbered from 1 to 4. It is believed that 90% of drug 
oxidation processes occur with the participation of types 
CYP1A2, 2C9, 2C19, 2D6, 2E1, 3A4/5. Cytochromes CYP3A4 
and CYP2D6 have the most significant role in drug metab-
olism [11]. During these transformations in liver cells, reac-
tive metabolites can arise besides neutral products, which 
can harm hepatocytes [10]. Many factors have an influ-
ence on drug metabolism by CYP3A4, including treatment 
with alternative medicine preparations, smoking, alcohol 
consumption, and obesity. Presence of hepatotropic virus-
es also increases the risk of complications during chemo-
therapy. It is proven that coexistence of hepatitis B virus 
infection can lead to fulminant hepatic necrosis. The group 
of people who are susceptible to toxic liver injury also in-
cludes those who have undergone allogenic bone marrow 
transplantation and those with hepatic veno-occlusive 
disease or hepatic sinusoidal obstruction syndrome. The 
symptoms occur in the form of hyperbilirubinemia, hep-
atomegaly and fluid retention. Tumor cells influence meta-
bolic functions of the liver as well. They produce a number 
of factors that stimulate, among others, cytokines such as 
interleukin-6 or tumor necrosis factor α. Their activity is 
indicated by the increase of inflammatory markers such as 
C-reactive protein (CRP), as well as fever. It is proven that 
presence of an inflammatory response reduces activity of 
CYP3A4 in hepatocytes. Therefore, inflammation has an 
influence on activity of CYP3A4 and drug metabolism [4].

Hepatocyte necrosis is a  typical complication of drug 
toxicity. Less often it proceeds in the form of damage to 
endothelial cells, epithelium of small bile ducts or Kupffer 
cells. Liver cell damage can be of chemical type or immuno-

logic hypersensitivity type [12]. Another classification de-
scribes damage of hepatocytes as direct or indirect. Direct 
damage develops by administering a single, relatively high 
dose of a drug, or accumulation of doses. This mechanism 
is repeatable and predictable [10]. It is caused by a toxic 
metabolite of the drug [9]. In turn, indirect drug-induced 
liver damage (idiosyncrasy) arises by reaction of the drug 
metabolite with an enzyme (immunological idiosyncrasy) 
or as a  result of metabolic hypersensitivity to the drug 
(metabolic idiosyncrasy). These mechanisms are general-
ly unpredictable, rarely repeatable and often independent 
of the dose [10]. There is a temporal separation between 
the drug administration and the occurrence of the symp-
toms. They are more often evoked by the drugs rather than 
their metabolites [9]. Both of these mechanisms can ap-
pear at the same time [10]. Causes might include genetic 
predisposition, age, sex, coexisting diseases, use of other 
drugs or stimulants, body condition, hormonal imbalance, 
or pregnancy [9, 10]. Pregnancy, use of stimulants, and 
malnutrition can increase susceptibility to toxic effects 
of drugs. Symptoms of drug-induced injury of hepato-
cytes are stomachache, vomiting, hunger disorders, and 
jaundice. It is estimated that from 3% to 10% of cases of 
drug-induced liver damage develop into acute liver failure. 
The primary response is to discontinue the drug.

Drug-induced liver injury can proceed in an acute man-
ner, where activity of the aminotransferases is very high, 
in the range of 500–20 000 U/l, but after discontinuation 
of the drug it normalizes quite quickly. However, the value 
of aminotransferases might be not a  sufficient indicator 
when assessing toxicity because a decrease of their val-
ues can also reflect necrosis of the hepatocytes. When the 
drug-induced liver damage proceeds chronically or if the 
increase of aminotransferases is moderate, in the range 
of 120–500 U/l, then usually these levels may reflect se-
verity of the disease. Chronic disease predisposes to cir-
rhosis. One rarely sees the form of fulminant (hyperacute) 
drug-induced liver damage, which could progress to acute 
liver failure and lead to death [9].

Cholestatic liver damage is one of the types of drug-in-
duced liver damage (Table 1) [10]. It can occur in a mild, 
noninflammatory form without hepatocyte injury, but also 
an inflammatory form, with hepatocyte injury [9]. Jaundice 
lasting over 6 months or elevated markers of cholestasis 
lasting over 12 months is consistent with permanent dam-
age of bile ducts. 

Drug toxicity can also lead to cirrhosis. Concentric nar-
rowing of the lobular veins as a result of connective tissue 
fiber overgrowth is called hepatic veno-occlusive disease. 
Intrahepatic blood reservoirs, occurring most frequently 
within lobules, probably caused by damage of the sinus 
vessel endothelium, are called peliosis hepatis. When fo-
cal nodular hyperplasia is diagnosed, it is associated with 
pseudo-cirrhotic regeneration [10]. Drug-induced liver 
damage can be a cause of hepatic vein thrombosis, chron-
ic hepatitis, nonalcoholic hepatic lipidosis with inflamma-
tory reaction as well as liver granulomas and tumors [9]. 
Drug-induced liver damage is assessed on the basis of In-
ternational Consensus Criteria [13].  
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Drug-induced liver injury is regarded when 3 of the cri-
teria are satisfied, or when the first 2 of them are satisfied 
and the result of the provocative trial is positive. It is be-
lieved that liver biopsy should be performed if there is no 
improvement in liver function in spite of discontinuation 
of the drug, when the cause of damage cannot be deter-
mined, as well as when corticosteroid treatment or liver 
transplantation is considered [9]. The liver metabolizes the 
majority of drugs used in treatment of neoplastic diseases, 
inactivating them or transforming them into active prod-
ucts. In the case of liver insufficiency they can cause toxic 
effects or their efficacy can be limited [4].

Mechanism of action of molecular targeted 
therapy 

More precise understanding of the processes occurring 
inside of the neoplastic cells led to the emergence of new 
possibilities of treatment. Currently, monoclonal antibod-
ies (MoAb), epidermal growth factor receptor inhibitors, 
tyrosine kinase inhibitors (TKI), inhibitors that influence 
individual elements of the mTOR pathway and inhibitors 
of growth factors are in use. Most of these are able to in-
fluence many sites of action. The mechanism of action 
of monoclonal antibodies consists in modulation of the 
immune system, disruption of the interaction between 
a receptor and a  ligand, stimulation of ligand-dependent 
cell-mediated cytotoxicity (antibody-dependent cellular cy-
totoxicity – ADCC), or complement-associated stimulation 
of cytotoxicity (complement-mediated cytotoxicity – CMC) 
[14]. The group of receptor kinases includes the family of 
epidermal growth factor receptors. The family consists of: 
EGFR (erbB1), HER2/neu (erbB2), HER3 (erbB3), and HER4 
(erbB4). They are trans-membranous proteins connected 
together. In this group, receptor HER3 does not have an in-
tracellular tyrosine kinase domain and receptor HER2 does 
not bind with ligands extracellularly. Stimulation of EGFR 
and HER2 activates pathways of intracellular signal trans-
fer such as the protein kinase pathway activated by mito-
gen (MAPK), or the kinase pathway PI3/Akt/mTOR. It leads 
to stimulation of cell growth, differentiation, mobility and 
adhesion. One quite well-known site of action for target-
ed drugs is the epidermal growth factor receptor (EGFR). It 
has an extracellular part which is connected with a ligand 
as well as an intracellular domain connected with tyrosine 
kinase [15]. It is proven that all tyrosine kinases are able to 
evoke hepatotoxicity [16]. Both elements associated and 
not associated with the cell membrane could be sites of 
action for molecular protein kinases [15]. Among tyrosine 
kinases, receptor and non-receptor groups can be distin-

guished. The group of receptor kinases transfers the signal 
from the extracellular to the intracellular space. Tyrosine 
receptor kinases are proteins located on the surface of the 
cell membrane and passing through the whole thickness 
of it. Tyrosine non-receptor kinases transfer the signal 
within the cell [17]. The mTOR protein is a cytoplasmic ser-
ine/threonine kinase. It is a component of the intracellular 
pathway PI3/Akt/mTOR, which is responsible for cellular 
growth regulation and metabolism. 

The mitogen-activated protein kinase (MAPK) pathway 
is a  factor mediating signal transfer between the extra- 
and intracellular space. 

This pathway includes RAS, RAF, and MEK proteins. The 
RAF protein is a group of three serine/threonine kinases: 
A-RAF, B-RAF, and C-RAF (RAF-1). It is believed that muta-
tions in B-RAF occur in about 70% of melanomas, but they 
are present in colorectal and ovarian cancer as well [15]. 

Bevacizumab is a humanized recombined monoclonal 
antibody belonging to the IgG group. It is aimed against 
vascular endothelial growth factor (VEGF) [18, 19]. Signifi-
cant hepatotoxicity from using bevacizumab has not been 
observed. Toxic injury of hepatocytes that occurs during 
the treatment is associated with the use of cytostatic 
agents at the same time. However, there are publications 
that discuss the protective action of bevacizumab in con-
junction with chemotherapy. It is believed that it can pro-
tect against liver sinusoid damage [20].

Rituximab is a chimerical monoclonal class IgG1 antibody 
directed against membrane antigen CD20 which is present 
on B lymphocytes. There is a lack of information in the liter-
ature about hepatotoxic action of this drug (Table 2).

Ipilimumab is a  human monoclonal IgG antibody. Its 
mechanism consists in blocking antigen 4 (CTLA-4), asso-
ciated with cytotoxic T lymphocyte. CTLA-4 takes part in 
suppression of the pathway that stimulates T lymphocytes 
(Table 2). The third phase trials with a  triple blind study 
concluded that as a result of using ipilimumab as mono-
therapy in 131 patients, there was an increase of ASPAT in 
1 patient and an increase of ALAT in 2 patients. Hepatitis 
occurred in 1 patient. None of the mentioned undesirable 
effects indicated the third or fourth stage of toxicity [21].

Trastuzumab is a humanized monoclonal antibody be-
longing to the IgG1 class. It affects epidermal growth factor 
receptor HER-2 (Table 2). The indication to treat is when 
expression of the HER2 receptor is observed in the histo-
pathologic specimen of breast or stomach cancer. In the 
literature, there is one report concerning drug-induced liv-
er damage associated with use of trastuzumab. The case 
concerned a  54-year-old African American woman who 

Table 1. Cholestatic liver injury

Type Pathogenesis Effect

Large droplet steatosis fatty acid transformation disorder,  disorder of fatty 
acid transport between hepatocytes and blood

hepatocyte necrosis, inflammation,
acute liver failure

Hepatocellular cholestasis disorder of production and intracanalicular 
secretion of  bile caused by inflammatory process 
in bile ducts

epithelial damage and swelling, intralobular and 
extralobular bile duct obstruction, impaired bile flow 
in extrahepatic bile ducts

Ischemic cholangitis intra-arterial administration of cytostatic drugs ischemic cholangitis



90 contemporary oncology

was suffering from advanced locally invasive breast can-
cer. As a result of using trastuzumab, an increase of ASPAT, 
ALAT and alkaline phosphatase activity followed. After dis-
continuing this drug, these values returned to normal [22]. 

Cetuximab is an IgG1 chimerical antibody, made by DNA 
recombination of mammalian cell lines. Panitumumab, on 
the other hand, is a monoclonal human IgG2 antibody. The 
conditions necessary to treat with cetuximab or panitu-
mumab are proof of EGFR expression in tumor cells as well 
as the lack of KRAS gene mutation (Table 2) [18]. In the 
literature, there is a  lack of information confirming liver 
injury of the third and fourth stage as a  result of using 
cetuximab or panitumumab as monotherapy. In the case 
of treating with cetuximab or panitumumab in association 
with chemotherapy, hepatocyte damage can occur, but it is 
a result of the cytostatic action.

Erlotinib is an intracellular tyrosine kinase inhibitor of 
endothelial growth factor receptor (Table 2). It is mainly 
metabolized by cytochrome P450 3A4, and to a lesser de-
gree by cytochrome P450 1A2. A 50% decrease in dosing 
is recommended when ASPAT activity is elevated by more 
than three times the upper limit of the normal range, or 
the bilirubin level increases to 17–120 µmol/l [23]. No sig-
nificant disorders in liver function have been noted due 
to using erlotinib as monotherapy [24]. However, in a third 
phase trial which evaluated the effectiveness of erlotinib 
in conjunction with gemcitabine in comparison to gem-
citabine monotherapy in patients with locally advanced 
or disseminated pancreatic cancer, an increase of ASPAT 
consistent with third degree liver damage was observed 
in 11% of patients receiving erlotinib compared to 8% of 
patients in the other group [25].

Table 2. Hepatotoxicity of molecular targeted therapy

Molecular  targeted therapy Aim Registration indications [18] Hepatotoxicity

Monoclonal 
antibodies

bevacizumab VEGF
colon cancer, rectum cancer, breast cancer, non-small-
cell lung cancer,  ovarian epithelial cancer

–

rituximab membrane antigen CD 20 follicular lymphoma, diffuse large B-cell lymphoma –

ipilimumab CTLA-4 malignant melanoma +

trastuzumab HER 2 breast cancer, stomach cancer +

cetuximab EGFR
colon and rectum cancer, head and neck squamous 
cell carcinoma

–

panitumumab EGFR colon and rectum cancer –

Kinase inhibitors

erlotinib EGFR non-small-cell lung cancer, pancreatic cancer +

gefitinib EGFR non-small-cell lung cancer +

lapatinib EGFR,  HER 2 breast cancer +++

sorafenib
RAF,  VEGFR type 1, 2 and 
3, PDGFR, c-KIT

hepatocellular carcinoma, kidney cancer ++

pazopanib
PDGFR, c-KIT, VEGFR type 
1 and 2

renal cell carcinoma, some forms of soft tissue 
sarcoma

+++

sunitinib
VEGFR type 1 and 2, 
PDGFR, c-KIT, FLT-3, RET

gastrointestinal stromal tumors, renal cell carcinoma, 
neuroendocrine pancreatic tumors 

+++

imatinib BCR-ABL, KIT, PDGFR

chronic myeloid leukemia, acute lymphoblastic 
leukemia, in myelodysplastic or myeloproliferative 
disease, gastrointestinal stromal tumors, skin nodular 
fibrosarcoma 

++

temsirolimus mTOR renal cell carcinoma, mantle cell lymphoma
–

everolimus mTOR
breast cancer, pancreatic neuroendocrine tumors, 
renal cell carcinoma

–

Proteasome 
inhibitor

bortezomib UP-S multiple myeloma +

+: single cases of hepatotoxicity diagnosed
++: hepatotoxicity occurs
+++: hepatotoxicity of 2nd and 3rd degree
–: lack of information concerning hepatotoxicity
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The group of tyrosine kinase inhibitors of EGFR also in-
cludes gefitinib (Table 2). Gefitinib rarely causes an amino-
transferase increase. It has been proven that second and 
third stage liver damage occurred in 6.7% of patients who 
were treated with gefitinib, according to the WHO [26]. 
There are some reports which say that following gefitinib 
which evoked hepatotoxicity with erlotinib may cause 
a decrease in serum liver enzyme values and bring clinical 
benefit during the treatment of neoplastic disease [27].

Lapatinib is an intracellular tyrosine kinase domain in-
hibitor bound with erbB1 and ErbB-2 receptors (Table 2) 
[17]. It can cause an increase of ASPAT and ALAT to more 
than three times higher than normal and increase bilirubin 
to more than twice as high as normal. This hepatotoxicity 
is probably a result of the metabolism and distribution of 
the drug [28]. Lapatinib belongs to the group of CYP3A4 
inhibitors. The mechanism of liver damage may proceed 
idiosyncratically [29].

Sorafenib belongs to the group of B-RAF and C-RAF ser-
ine/tyrosine kinase inhibitors. It is, additionally, an inhibitor 
of vascular endothelial growth factor receptor (VEGFR) and 
platelet-derived growth factor receptor (PDGFR) (Table 2) 
[15]. Its action can affect many tyrosine kinases. It is me-
tabolized by cytochrome P450 3A4 in the liver [23]. There 
are many publications which report toxic drug-induced liv-
er damage caused by sorafenib [30]. In case of an increase 
in bilirubin or decrease of albumin values it is recommend-
ed to reduce the drug dose [23].

Pazopanib belongs to the group of angiogenesis in-
hibitors. It works against platelet-derived growth factor 
receptor, vascular endothelial growth factor receptor and 
c-Kit (Table 2). The randomized third phase double blind 
trial VEG105192 evaluated efficacy and safety when using 
pazopanib in patients with advanced localized or dissemi-
nated renal clear cell carcinoma. Based on laboratory tests, 
the most often occurring side effects were increased se-
rum values of ALAT and ASPAT. The increase in ALAT activ-
ity was three times higher than the upper limit of normal 
in 18% of patients who took the drug. A decrease in the 
toxicity degree after reducing the drug dose occurred in 
87% of patients. Twenty-five patients experienced the 
fourth degree of drug toxicity. Fifty-three percent of pa-
tients who were treated with pazopanib were diagnosed 
with increased ASPAT; however, the fourth degree of tox-
icity occurred in less than 1% of cases. An increase of bili-
rubin value in serum was noted in 36% of people treated 
with pazopanib; however, that complication in the fourth 
degree of toxicity occurred in less than 1% of patients. Clot 
complications occurred in about 3% of patients [31].

Sunitinib is an inhibitor of not only tyrosine kinase, but 
also of VEGFR type 1 and 2, PDGFR and c-KIT receptors, 
FLT-3 and RET kinase (Table 2). It is a very strong inhibitor 
of CYP3A4 as well [32]. As a result of using sunitinib, liver 
damage in the fourth degree of toxicity can occur [33].

Imatinib belongs to the group of tyrosine kinase inhibi-
tors and its aim is to suppress BCR-ABL kinase. It suppress-
es KIT kinase and growth factor receptor as well (Table 1). 
It was realized that it can cause liver damage along with 
necrosis. Hepatocyte damage was confirmed in about 10% 

of patients, out of which 2–6% sustained damage of the 
fourth degree [4].

The group of mTOR protein inhibitors (cytoplasmic ser-
ine-tyrosine kinase) includes temsirolimus and everolimus 
(Table 2). In the literature, there is no information about 
toxicity of these substances.

The ubiquitin-proteasome system (U-PS) is responsible 
for regulation of the cell cycle, DNA repair and degradation 
of suppressing and proapoptotic proteins. It has been prov-
en that inactivation of the proteasome stimulates apothe-
osis, suppresses proliferation and intensifies the effects of 
radiation therapy and chemotherapy. Bortezomib, as an 
inhibitor of proteasome, induces apoptosis and blocks the 
proliferation of plasmacytoid cells [15]. While treating with 
bortezomib, mild liver damage can occur. However, cases 
of acute liver damage have been reported.

Summary

While analyzing data on toxicity of individual molecu-
larly targeted drugs, it was noted that there were increases 
of serum ASPAT and ALAT values in less than 10% of pa-
tients treated with sunitinib and sorafenib, while the in-
creases were present in more than 10% of patients treated 
with pazopanib and mTOR inhibitors. Hyperbilirubinemia 
was diagnosed in over 10% of patients treated with suni-
tinib, pazopanib, and everolimus. Pazopanib causes an in-
crease of serum ALAT level in 14% and hyperbilirubinemia 
in 3% of patients. As an adverse result of treating with pa-
zopanib, cases of liver damage ending up with patients’ 
death were observed. For this reason the Food and Drug 
Administration (FDA) ordered the inclusion of additional, 
so-called “black box warnings” concerning elevated risk of 
liver damage due to the treatment with pazopanib. Sim-
ilar warnings apply to sunitinib and lapatinib. In March 
2013 in the USA the multikinase inhibitor regorafenib was 
registered. Its use is linked to significant hepatotoxicity; 
hence it is labeled with the “black box warning”. In 2013 
a meta-analysis was published; it evaluated the range of 
hepatotoxicity appearing during treatment with tyrosine 
kinases. The analysis included substances which the FDA 
registered between January 1995 and June 2012. Inclusion 
criteria were the presence of control support with placebo 
as well as occurrence during the research of undesirable 
effects in the form of liver damage according to Common 
Terminology Criteria for Adverse Events (CTCAE), version 
2.0 and 3.0. Twelve randomized double blind clinical tri-
als, attempting to assess the effectiveness of tyrosine 
kinase inhibitors in neoplasm treatment, were analyzed; 
5 of them were phase II, the rest of them phase III. The re-
search was divided into two categories; the first one con-
cerned determining the effectiveness of a tyrosine kinase 
inhibitor versus placebo. The second category concerned 
determining the effectiveness of a tyrosine kinase inhib-
itor in conjunction with chemotherapy, compared to che-
motherapy alone, versus placebo. All in all, 3104 patients’ 
treatments were analyzed, out of which the largest group 
(682 patients) was taking part in the trial concerning GIST 
imatinib treatment, which was published in 2009 by De 
Matteo and partners. The above-mentioned meta-analysis 
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proved at least a twofold increase in the risk of hepatotox-
icity occurring among patients who take tyrosine kinase 
inhibitors. Liver damage appeared as ASPAT and ALAT 
levels increased; however, an increase of bilirubin level 
in serum was not noted. This may suggest that the liver 
damage resulting from tyrosine kinase inhibitors is related 
mainly to the hepatocyte damage and not the cholestatic 
damage. It is quite interesting that tyrosine kinase inhib-
itors bound with EGFR are probably less hepatotoxic than 
tyrosine kinase inhibitors not bound with EGFR. However, 
these data are not statistically significant [16].

The authors declare no conflict of interest.
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