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Introduction

Lung cancer is the number one cause of cancer deaths in the
world, with more than 1.3 million people dying annually. Lung
cancer is divided into two major histopathological groups, i.e. non-
small cell lung cancer and small cell lung cancer [1,2]. Small cell
lung cancer is a very deadly subtype of lung cancer characterized by
the rapid expansion and metastasis of small cells with neuroendo-
crine features. Patients are most commonly diagnosed with meta-
static stage disease. Without treatment, they may only survive a few
weeks to months after the initial diagnosis, but systemic chemo-
therapy improves the median survival to approach a year. Still, cure
is not possible with currently employed therapies and there is no
approved targeted therapy for small cell lung cancer despite nu-
merous attempts and clinical trials [1,2]. The “repositioning” of an
existing drug to treat a disorder other than the one for which it was
originally approved is an example of how extremely large genet-
ic and biological databases are changing the face of medicine [3].
In this context, the antidepressant imipramine has been discussed
recently to be potentially effective in combating small cell lung can-
cer, according to a study in labaratory mice from researchers at the
Stanford University School of Medicine [2]. Small-cell lung cancers
account for only about 15 percent of all lung cancers, but however,
the five-year survival for small-lung cancer is only 6 percent.

Case

We report here a case of a 56-year-old man with a history of
smoking for 35 years, diabetes, alcohol abuse and an initial weight
loss of 10 kg over several months in January 2012. A chest X-ray ob-
tained in January 2012 revealed a large tumor in the lung. Thoracic
computed tomography (CT) performed in February 2012 showed
metastases in the liver and lymph nodes. Physical examinations,
including neurological findings, revealed no particular abnormal
ities. Laboratory examinations, including a blood gas analysis were

within the normal limits except for the levels of glucose, hemoglo-
bin Alc and. A biopsy of the tumor obtained using video-assisted
thoracoscopy was performed in the middle of May 2012 in order
to establish an exact diagnosis. The biopsy performed revealed the
diagnoses of an adenocarcinoma. The findings of bronchoscopy re-
vealed infiltration of CD8-positive with a prognosis of 6 months. The
patient had progressed disease (Stage I1IB, T4AN2MO0) and received
a combination chemotherapy consisting of cisplatin and etoposide
with concurrent accelerated hyperfractionated radiotherapy start-
ing in mid-January. However, the chemotherapy was discontinued
because the patient refused radiotherapy. Afterwards, six cycles of
chemotherapy were completed. In the psychiatric department the
patient presented himself in January 2012 with a severe depressive
episode (HAMD 24 points) with depressed mood, loss of activity,
feelings of hopelessness, sleep disturbances, suicidality and weight
loss and loss of appetite and energy. The depression was treated
successfully with imipramine 150mg per day -as this drug had been
described to help also with small cell lung cancer. Imipramine was
established also as a maintenance therapy over the next 36 months.
The metastasis in the lung was found to be regredient on thoracic
CT performed at the end of May 2016, and the serum ProGRP level
decreased to 10.2 pg/mL. Also the metastasis in the liver and lymph
nodes decreased. The patient is still alive (6 years later), which is
not according to the initial survival prognosis of 6 months.

Discussion

In conclusion, we believe that imipramine might be potential-
ly useful as an antidepressant and second-line therapy in patients
with lung metastasis. Basic research studies in mice are suggest-
ing that cisplatin-resistant tumors are still sensitive to imipramine
treatment [2]. In our clinical case we found possible effects of
imipramine in vivo in an extensive stage of lung cancer, in a fatal
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situation, where all other treatment options were refused and the
prognosis was fatal. However, another possibility might be a spon-
taneous regression of the malignant disease which would be de-
fined as a partial or complete, temporary or permanent disappear-
ance without appropriate treatment for the disease [4,5]. However,
this phenomenon is very rare and has been described as occurring
once in 60.000 to 100.000 cancer patients [4,5]. Spontaneous re-
gression of lung cancer is more rare than that of other solid tumors.
An important aspect of future experiments will be to continue to in-
vestigate the signaling networks perturbed by these drugs in small
cell lung cancer cells. We found that the Pi3k mtor pathway might
be linked to depressive behavior in mice Ackermann et al. and in a
clinical setting the mtor inhibtor everolimus changed psychopatho-
logical symptoms, i.e. cognitive and mood performance.

Therefore, antidepressants might evolve their actions far be-
yond the monoamine hypothesis influencing athways which are
involved in cancer development and progression. However, the use
of tricyclic antidepressants has been decreased over the years due
to the development of modern sertotonine reuptake inhibitors with
a far better side effect profile. Jahchan et al. searched the electronic
portion of the Stanford medical record (dating back around year
2000) for patients with small lung cancer who received a tricyclic
antidepressant drug and found less than 5, none of whom were
on the drugs chronically [2]. Based on our clinical observation, we
propose that imipramine might be a useful option in therapeutic
refractory situations or as maintenance treatment after chemother-
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apy in small cell lung cancer. Our observation of an increased sur-
vival in this patient possibly linked to imipramine treatment might
suggest this drug also in off label use in patients suffering from oth-
er tumors, including glioma, colorectal cancer and retinoblastoma,
which has been suggested at least by epidemiological studies [6,7].
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