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Abstract

Erlotinib is a tyrosine kinase inhibitor and is approved in lung cancer especially in adenocarcinoma of

lung with mutated EGFR. It has got minimal side effects, the most common toxicity being rash. We present

a case of life threatening vasculitis caused by the same agent. This is the first case of vasculitis caused by

erlotinib in the literature.

CASE PRESENTATION

50 year old female, non smoker presented with 3
weeks history of progressively increased
breathlessness and chest pain. Examination
revealed signs of pleural effusion on right side of
chest, rest of examination was non revealing.
CECT was suggestive of right lung mass and
massive effusion on right side of chest. CT guided
biopsy of lung lesion was suggestive of

adenocarcinoma lung. The EGFR of biopsy

specimen was mutated. Patient was started on
Erlotinib but her symptoms worsened after taking
150 mg per day erlotinib orally for one month and
she needed drainage of pleural effusion by
intercostal tube drainage. Meanwhile she also
developed edema and bluish discolouration of her
feet (Figure) and nasal tip. Patient was put on
supportive treatment but finally succumbed to her

illness.
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Figure Showing Vasculitis of Feet

DISCUSSION

The epidermal growth factor receptor (EGFR)
is the cell-surface receptor for members of the
epidermal growth factor family (EGF-family) of
extracellular protein ligands.""'The epidermal
growth factor receptor is a member of the ErbB
family of receptors, a subfamily of four closely
related receptor tyrosine kinases: EGFR (ErbB-1),
HER2/c-neu (ErbB-2), Her 3 (ErbB-3) and Her 4
(ErbB-4). Mutations affecting EGFR expression
or activity could result in cancer.”’Epidermal
growth factor and its receptor was discovered by
Stanley Cohen of Vanderbilt University. Cohen
shared the 1986 Nobel Prize in Medicine with Rita
Levi-Montalcini for their discovery of growth
factors

EGFR (epidermal growth factor receptor) exists
on the cell surface and is activated by binding of
its specific ligands, including epidermal growth
factor and transforming growth factor o (TGFa) .
ErbB2 has no known direct activating ligand, and

may be in an activated state constitutively or

become active upon heterodimerization with other
family members such as EGFR. Upon activation
by its growth factor ligands, EGFR undergoes a
transition from an inactive monomeric form to an
active homodimer®® — although there is some
evidence that preformed inactive dimers may also
exist before ligand binding. In addition to forming
homodimers after ligand binding, EGFR may pair
with another member of the ErbB receptor family,
such as ErbB2/Her2/neu, to create an activated
heterodimer. There is also evidence to suggest that
clusters of activated EGFRs form, although it
remains unclear whether this clustering is
important for activation itself or occurs
subsequent to activation of individual dimers.

EGFR dimerization stimulates its intrinsic
intracellular protein-tyrosine kinase activity. As a
result, autophosphorylation of several tyrosine (Y)
residues in the C-terminal domain of EGFR
occurs.  This  autophosphorylation elicits
downstream activation and signaling by several

other proteins that associate with the
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phosphorylated tyrosines through their own
phosphotyrosine-binding SH2 domains. These
downstream signaling proteins initiate several
signal transduction cascades, principally the
MAPK, Akt and JNK pathways, leading to DNA
synthesis and cell proliferation.® Such proteins
modulate phenotypes such as cell migration,
adhesion, and proliferation. Mutations that lead to
EGFR overexpression (known as upregulation) or
overactivity have been associated with a number
of cancers, including lung cancer, anal cancerst®
and glioblastoma multiforme. These somatic
mutations involving EGFR lead to its constant
activation, which produces uncontrolled cell
division.[” In glioblastoma a more or less specific
mutation of EGFR, called EGFRvIII is often
observed.®!  Mutations,  amplifications  or
misregulations of EGFR or family members are
implicated in about 30% of all epithelial cancers.
The identification of EGFR as an oncogene has
led to the development of anticancer therapeutics
directed against EGFR (called "EGFR
inhibitors"),  including  gefitinib,erlotinib,
afatinib, and icotinib™ for lung cancer, and
cetuximab for colon cancer.New drugs such as
gefitinib and erlotinib directly target the EGFR.
Patients have been divided into EGFR-positive
and EGFR-negative, based upon whether a tissue
test shows a mutation. EGFR-positive patients
have shown a 60% response rate, which exceeds
the response rate for conventional
chemotherapy.™Erlotinib hydrochloride is a
drug used to treat non-small cell lung cancer
(NSCLC), pancreatic cancer and several other
types of cancer. It is a reversible tyrosine kinase

inhibitor, which acts on the epidermal growth

factor receptor (EGFR). Erlotinib has shown a
survival benefit in the treatment of lung cancer in
phase Il trials. The SATURN (Sequential
Tarceva in Unresectable NSCLC) study found that
erlotinib added to chemotherapy improved overall
survival by 19%, and improved progression-free
survival (PFS) by 29%, when compared to
chemotherapy alone.[*2/*]

The U.S. Food and Drug Administration (FDA)
has approved erlotinib for the treatment of locally
advanced or metastatic non-small cell lung cancer
that has failed at least one prior chemotherapy
regimen.

In November 2005, the FDA approved erlotinib in
combination with gemcitabine for treatment of
locally advanced, unresectable, or metastatic
pancreatic cancer.™

In lung cancer, erlotinib has been shown to be
effective in patients with or without EGFR
mutations, but appears to be more effective in

(15161 Qyerall

patients with EGFR mutations.
survival, progression-free survival and one-year
survival are similar to standard second-line
therapy (docetaxel or pemetrexed). Overall
response rate is about 50% better than standard
second-line chemotherapy.™® Patients who are
non-smokers, and light former smokers, with
adenocarcinoma or subtypes like BAC are more
likely to have EGFR mutations, but mutations can

occur in all types of patients.

Common side effects of erlotinib include
e Rash occurs in the majority of patients.
This resembles acne and primarily

involves the face and neck. It is self-
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limited and resolves in the majority of
cases, even with continued use.
Interestingly, some clinical studies have
indicated a correlation between the
severity of the skin reactions and increased
survival though this has not been
quantitatively assessed.'” The Journal of
Clinical Oncology reported in 2004 that
"cutaneous [skin] rash seems to be a
surrogate marker of clinical benefit, but
this finding should be confirmed in
ongoing and future studies."*® The
newsletter Lung Cancer Frontiers reported
in its October 2003 issue, "Patients with
moderate to severe cutaneous reactions
[rashes] have a far better survival, than
those with only mild reactions and much
better than those with no cutaneous
manifestations of drug effects."!*%
Diarrhea

Loss of appetite

Fatigue

Rarely, interstitial pneumonitis, which is
characterized by cough and increased
dyspnea. This may be severe and must be
considered among those patients whose
breathing acutely worsens.

Rarely, ingrown hairs, such as eyelashes

It has also been suggested that erlotinib
can cause hearing loss.

Partial hair loss (by strands, not typically

in clumps)

Rare side effects include

gastrointestinal tract toxicity

o serious or fatal gastrointestinal tract

perforations

skin toxicity

bullous, blistering, and exfoliative skin
conditions (some fatal)
Stevens—Johnson syndrome/toxic
epidermal necrolysis 2

ocular disorders

corneal lesions

Pulmonary toxicity

interstitial pneumonitis

bronchiolitis obliterans with organizing
pneumonia

pulmonary fibrosis

fatal asymmetric interstitial lung disease!®!
the side effect which we reported i.e.
vasculitis is  first time reported in the
literature and can be life threatning as we

have seen.
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