
Key words: palliative care, pharma-

cogenetics, antidepressant drugs,

mental adaptation to cancer

Acknowledgments: This work was

supported by the Programma di Ricer-

ca Scientifica di Interesse Nazionale of

the Ministero dell’Istruzione, dell’Uni-

versità e della Ricerca entitled “Prog-

nostic factors for the success of phar-

macotherapy in oncology and psychi-

atry; relationships between the

modalities of adaptation to stressful

life experiences and the polymor-

phism of serotonin transporter and

monoaminooxidases (2004 – Prot.

2004062349).”

Correspondence to: Dr MA Capozzo,

Section of Pharmacology, Department

of Biomedical Sciences, University of

Trieste, Via L. Giorgieri 7, 34127 Tri-

este, Italy.

Tel +39-040-558 3537;

fax +39-040-577435;

e-mail mcapozzo@units.it

Received October 13, 2008 ;

accepted February 17, 2009.

Serotonin transporter 5-HTTLPR polymorphism
and response to citalopram in terminally
ill cancer patients: report of twenty-one cases
Maria Anna Capozzo1, Giulia Schillani1, Eugenio Aguglia2,
Maurizio De Vanna2, Luigi Grassi3, Maria Anna Conte4, and Tullio Giraldi1

1Section of Pharmacology, Department of Biomedical Sciences, and 2Psychiatric Clinic, Faculty
of Medicine, University of Trieste, Trieste; 3Section of Psychiatry, Department of Medical Sciences
of Communication and Behavior, University of Ferrara, Ferrara; 4Hospice, Casa di Cura Pineta
del Carso, ASL1, Trieste, Italy

ABSTRACT

The aim of this study was to examine the effects of the SSRI antidepressant drug
citalopram on anxiety, depression and mental adjustment to cancer in terminally ill
cancer patients, considering also the 5-HTTLPR genetic polymorphism.
A group of twenty-one consecutive patients admitted to the hospice of the Casa di Cu-
ra Pineta del Carso (Trieste, Italy) with different types of advanced cancer, who were
clinically judged to require treatment with an antidepressive drug, was treated with
citalopram for two weeks. The response was determined and related to 5-HTTLPR.
Citalopram significantly reduced the scores on the depression and anxiety subscales
of the Hospital Anxiety and Depression Scale (HADS).When the effects of citalopram
were analyzed in relation to the 5-HTTLPR polymorphism, the HADS depression
score was significantly decreased only in patients with the “l/l” allelic variant of the
serotonin transporter conferring high functional activity, while the score of the Mini-
MAC fatalism scale was significantly increased in patients carrying at least one “s” al-
lele.
These preliminary findings seem to indicate that two weeks of treatment with citalo-
pram are effective in reducing depressive symptoms in terminally ill cancer patients.
Moreover, the effects of citalopram on fatalism as a strategy of mental adaptation to
cancer, and on depressive symptoms depend on the allelic variants of the 5-HTTLPR
genotype of the patients. These results seem to encourage the examination of a larg-
er patient sample and of different treatment schedules, as well as a more thorough
characterization of fatalism as a coping strategy in cancer patients.

Introduction

Depression is highly prevalent and difficult to assess in terminally ill cancer pa-
tients1,2. As a result, depression is frequently underdiagnosed and undertreated3,4,
with negative consequences for the patients’ quality of life5,6. The identification and
treatment of patients suffering from depression thus appears important in order to
provide clinicians with an opportunity to relieve patients’ suffering in palliative care6.
Pharmacotherapy (antidepressants, anxiolytics and antipsychotics) is often effective
in allaying distress in the terminal stage of illness7, and has been shown also to im-
prove coping skills and quality of life8. However, although SSRIs are currently the
treatment of choice for depression9-11, the response to antidepressants shows re-
markable heterogeneity, which has been attributed to a variety of possible causes in-
cluding the genetic polymorphism of the gene coding for the serotonin transporter 5-
HTT12,13. 5-HTTLPR (5-hydroxytryptamine transporter-gene-linked polymorphic re-
gion) is a polymorphism which occurs in the promoter region of the 5-HTT gene and
consists of insertion/deletion of 44 bp, resulting in a long (“l”) or short (“s”) allele14.
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The results of the majority of the available studies sug-
gest that carriers of the “l/l and “l/s” allelic variants of 5-
HTT show a better and faster response to SSRIs than
“s/s” homozygotes15-17. Conversely, the presence of the
low-expression “s/s” and “s/l” alleles was the strongest
risk factor associated with adverse effect burden18,19.
The aim of this study was therefore to examine the ef-

ficacy of the SSRI citalopram in a series of depressed ter-
minally ill cancer patients admitted to the hospice of
the Casa di Cura Pineta del Carso and to determine the
relation of the 5-HTTLPR polymorphism to the patients’
response to this drug. The effects of the drug were eval-
uated in terms of depression and anxiety as well as
mental adaptation to cancer.

Patients and methods

Patients

The study subjects were 50 consecutive patients, 26
men (52%) and 24 women (48%), with advanced can-
cer admitted to the hospice of the Casa di Cura Pineta
del Carso (Trieste, Italy). All patients were carefully
evaluated at admission by the palliative care team, and
those whomet the criteria for a depressive disorder ac-
cording to DSM-IV and were clinically judged to po-
tentially benefit from antidepressive treatment were
treated daily with 20 mg oral citalopram. The 21 pa-
tients included in the study stayed at the hospice and
received the antidepressant treatment for at least 2
weeks. The study protocol was drawn up in accordance
with the Declaration of Helsinki and Good Clinical
Practice Guidelines, and received a positive review
from the pertinent ethics committee. All patients re-
ceived detailed information about the study and gave
their written consent for participation. For each pa-
tient, demographic data as well as previous and cur-
rent medical history were recorded.

Treatment and psychometry

Psychological assessment was carried out by a trained
psychologist using the Hospital Anxiety and Depression
Scale (HADS)20,21 and the Mini-Mental Adjustment to
Cancer Scale (Mini-MAC)22,23. HADS is a 14-item ques-
tionnaire measuring anxiety (7 items) and depression (7
items), and is designed for use in medical outpatients;
theMini-MAC is a 29-item questionnairemeasuring pa-
tients’ coping with cancer (fighting spirit, avoidance,
hopelessness, anxious preoccupation and fatalism).
Both scales were administered at recruitment (T0) and
after 2 weeks of treatment (T1).

Polymorphism analysis

The patients were also genotyped for the polymor-
phism in the 5-HTT promoter region (5-HTTLPR) by an-
alyzing genomic DNA obtained from whole blood or

buccal cells using standard procedures (MasterAmpTM

buccal swab brushes, Epicentre Technologies; GenE-
luteTM blood Genomic DNA Kit, Sigma). Polymerase
chain reaction (PCR) amplification of 5-HTTLPR was
performed using the primers described by Gelernter24,
and with the GC-rich PCR System (Roche Molecular
Biomedicals) in a 50-µL reaction containing 20-100 ng
of DNA, 100 µm deoxyribonucleoside triphosphate
(dNTPs), 20 pmol for each primer, and 1.5 mM MgCl2.
DNA was denatured at 95°C for 10 minutes and subject-
ed to 40 cycles of 40 seconds of denaturation at 94°C, 45
seconds of annealing at 56°C, 40 seconds of extension at
72°C, and 10minutes of final extension at 72°C. The PCR
amplification products were separated on a 2% agarose
gel and visualized in ultraviolet light after ethidium bro-
mide staining.

Statistical analysis

The scores of the psychometric scales obtained at ad-
mission (T0) and after 2 weeks of treatment (T1), and
their differences also in relation to the genotype of the
patients were analyzed using nonparametric tests. Stan-
dard techniques including the Kruskal-Wallis, Mann-
Whitney andWilcoxon tests, as well as chi-square analy-
sis for multiway frequency tables, were employed using
the standard software package Systat 10 (Systat Software
Inc., San Jose, CA, USA).

Results

Fifty patients were initially selected (T0) to receive
treatment with citalopram; during the 2-week period of
treatment, 6 patients were discharged and 23 died.
Twenty-one of the patients initially recruited could thus
be retested at T1 after 2 weeks of treatment and made
up the group whose analysis is reported in this study.
Ten patients weremen (48%) and 11 women (52%), with
a mean age of 71.1±12.1 years (range, 54-95 years). The
tumors of the patients were located in the colon/rectum
(4 patients), pancreas (3 patients), lung (2 patients),
prostate (2 patients), breast (2 patients), liver (2 pa-
tients), esophagus (2 patients) and brain, stomach, eth-
moid bone and hematological system in 1 patient each.
Eleven patients (52%) had been treated with
chemotherapy, 6 (28%) with radiotherapy, and 13 (62%)
with surgery; 16 patients (80%) had metastases. The pa-
tients were treated with 1 or more drugs; 14 patients
(66%) received non-opioid analgesics for pain, 17 (80%)
opioids, 16 (80%) benzodiazepines, and 5 (20%) an-
tipsychotics. The majority of the patients (64%) had a
Karnofsky performance score of 40-60.
No significant differences at admission were found

between the patients who dropped out and those who
completed the treatment in any of the variables consid-
ered such as sex, previous treatment, tumor stage,
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Karnofsky index, drug treatment, HADS and Mini-MAC
scores, and genotype polymorphism (Fisher’s exact test
of distribution and Kruskal-Wallis test). Treatment for 2
weeks with psychotropic and analgesic drugs did not
cause any statistically significant effect on the HADS
and Mini-MAC scores.
Of the 21 patients retested at T1, 10 (48%) were carri-

ers of a variant with one “s” allele (2 “s/s” and 8 “s/l”
variants) and 11 were homozygous for the “l/l” allele
(52%). No association was found between the scores of
the psychometric scales and the clinical and demo-
graphic variables (sex, histology and stage of the tumor,
Karnofsky score) determined at enrolment and the pa-
tient’s 5-HTTLPR genotype.
The effects of citalopram treatment at T1 were signifi-

cant and amounted to a reduction of the scores of both
the anxiety and depression subscales of HADS (P <0.05),
whereas no difference was found on any of the Mini-
MAC subscales (Table 1).When the effects of citalopram
were analyzed at T1 in relation to the 5-HTTLPR poly-
morphism, the scores of the HADS depression scale
were significantly lower only in the patients with the
“l/l” allelic variant of 5-HTT, whereas the Mini-MAC fa-
talism score was significantly increased in patients car-
rying the “s/s” and “s/l” allelic variants (Table 2). No sig-
nificant difference was found for the remaining sub-
scales.

Discussion

The data presented here suggest that citalopram is ef-
fective in reducing depression in terminally ill cancer
patients after 2 weeks of treatment, and that anxiety was
also significantly attenuated in these patients; no appre-
ciable effect on the patients’ coping with cancer reper-
toire was found. These findings are consistent with those
reported by Theobald et al.25 regarding the efficacy of
citalopram in ambulatory cancer patients in the specific
clinical context of the advanced phases of cancer.
Considering themolecular genetic characterization of

5-HTTLPR, approximately the same proportion of the
patients considered had the “l/l” (11/21) and the “s/s” or
“s/l” (10/21) allelic variants, endowed with high or low
functional activity of 5-HTT, respectively14.When the ef-
fects of citalopram were analyzed according to 5-HTTL-
PR genotype characterization, drug treatment signifi-
cantly reduced the HADS depression score only in pa-
tients carrying the highly functional genotypic variant
“l/l”, while it increased the score on theMini-MAC fatal-
ism subscale in patients carrying the “s/s” or “s/l” low-
functionality variants.
The results of this study are consistent with the pre-

liminary results obtained by the authors in palliative
care, which showed that the effects of the SSRI sertraline
were dependent on the 5-HTTLPR polymorphism26.

Table 1 - Effects of citalopram on HADS anxiety and depression

N Time (days$) Average score (± SE) Median (quartiles) P#

HADS 21 0 9.8 ± 1.3 8.0 (5.0 - 16.0) 0.047
Depression 14 7.8 ± 1.1 7.0 (4.5 - 9.5)

HADS 21 0 5.5 ± 1.2 4.0 (0.5 - 10.0) 0.047
Anxiety 14 4.3 ± 1.1 3.0 (0.0 - 6.5)

HADS, Hospital Anxiety and Depression Scale. $The scores reported are those at admission (T0) and at retest 14 days later (T1). #Probability, Wilcoxon test.

Table 2 - Response to treatment with citalopram and SERT genotype

Allelic variant N Time (days$) Average score ± SE Median (quartiles) P#

(functionality)

HADS s/s, s/l (low) 10 0 7.4 ± 1.7 6.0 (3.8 - 9.7) 0.634
Depression 14 6.6 ± 1.3 6.0 (4.3 - 8.3)

l/l (high) 11 0 12.1 ± 1.6 12.0 (8.0 - 18.0) 0.030
14 8.8 ± 1.8 9.0 (4.0 - 14.0)

Mini-MAC s/s, s/l (low) 10 0 10.8 ± 0.4 11.0 (9.8 - 11.3) 0.020
Fatalism 14 12.1 ± 0.5 12.0 (10.8 -13.0)

l/l (high) 11 0 12.0 ± 0.3 12.0 (11.0 -13.0) 0.121
14 11.2 ± 0.3 11.0 (11.0 -12.0)

HADS, Hospital Anxiety and Depression Scale. #Probability, Wilcoxon test. $The scores reported are those at admission (T0) and at retest 14 days later (T1).



Moreover, these results are in general agreement with
the pharmacogenetics of citalopram as a drug endowed
with antidepressant, as well as anxiolytic, properties27,
and indicate that citalopram exerts a significant thera-
peutic action not only in depressed patients without
concomitant somatic illness but also in terminally ill
cancer patients. Moreover, in agreement with the avail-
able evidence, they show better antidepressant out-
comes in patients carrying the “l/l” variant of 5-HTTL-
PR, although Kim et al., in a study carried out in Korea,
found that the favorable allele for SSRI response in
white patients was the “s” form of 5-HTTLPR28 . The ob-
served increase in fatalism by citalopram in patients
carrying the “s” allele is interesting, also considering
that Cordova reported in a sample of nonterminally ill
patients with cancer at various stages that fatalism, as
identified by the Mini-MAC, was unrelated to a mood
disturbance29. However, a detailed investigation into fa-
talism in relation to its value for the style of coping with
the final stage of the disease and tomood disturbance in
a larger patient population seems to be needed.
In spite of the limited number of patients in this study,

these preliminary findings suggest that treatment with
an SSRI antidepressant in palliative care may be effec-
tive against depression, as well as anxiety, after at least 2
weeks. Moreover, they indicate that the response to
treatment in terms of depression and of fatalism as a
strategy of adaptation to the disease significantly de-
pends on the pharmacogenetic characteristics of the
patients, thus encouraging a more thorough examina-
tion of a larger sample of patients, which is currently be-
ing performed.
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