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IMPORTANCE Major depressive disorder develops in up to half the patients undergoing
treatment for head and neck cancer, resulting in significant morbidity; therefore, preventing
depression during cancer treatment may be of great benefit.

OBJECTIVE To determine whether prophylactic use of the antidepressant escitalopram
oxalate would decrease the incidence of depression in patients receiving primary therapy for
head and neck cancer.

DESIGN, SETTING, AND PARTICIPANTS A randomized, double-blind, placebo-controlled trial of
escitalopram vs placebo was conducted in a group of nondepressed patients diagnosed as
having head and neck cancer who were about to enter cancer treatment. Patients were
stratified by sex, site, stage (early vs advanced), and primary modality of treatment (radiation
vs surgery).

MAIN OUTCOME AND MEASURE The primary outcome measure was the number of
participants who developed moderate or greater depression (scores on the Quick Inventory
of Depressive Symptomology–Self Rated of �11).

RESULTS From January 6, 2008, to December 28, 2011, 148 patients were randomized.
Significantly fewer patients receiving escitalopram developed depression (24.6% in the
placebo group vs 10.0% in the escitalopram group; stratified log-rank test, P = .04). A Cox
proportional hazards regression model compared the 2 treatment groups after controlling for
age, baseline smoking status, and stratification variables. The hazard ratio of 0.37 (95% CI,
0.14-0.96) demonstrated an advantage of escitalopram (P = .04). Patients undergoing
radiotherapy as the initial modality were significantly more likely to develop depression than
those undergoing surgery (radiotherapy compared with surgery group; hazard ratio, 3.6; 95%
CI, 1.38-9.40; P = .009). Patients in the escitalopram group who completed the study and
were not depressed rated their overall quality of life as significantly better for 3 consecutive
months after cessation of drug use.

CONCLUSIONS AND RELEVANCE In nondepressed patients undergoing treatment for head and
neck cancer, prophylactic escitalopram reduced the risk of developing depression by more
than 50%. In nondepressed patients who completed the trial, quality of life was also
significantly better for 3 consecutive months after cessation of drug use in the escitalopram
group. These findings have important implications for the treatment of patients with head
and neck cancer.
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H ead and neck cancer (HNC) accounts for 4% of all can-
cers in the United States and is the fifth most com-
mon type of cancer worldwide.1 The term HNC is the

collective name for cancers that affect the oral cavity, parana-
sal sinuses, pharynx, larynx, skin, and salivary glands, 95% of
which are epidermoid carcinomas. The incidence of HNC of
the oropharynx is increasing worldwide because of the epi-
demic of human papillomavirus-associated cancer and is in-
creasing the global burden and importance of this disease.2 Cu-
rative treatment consists of either surgery or radiation as the
primary modality for early-stage disease.3 For more ad-
vanced disease, combination therapies using surgery, radia-
tion, and chemotherapy are used.4-7 The burden of treatment
is extensive and frequently includes dysphagia, disfigure-
ment, voice alterations, mucositis, need for tracheostomy and
feeding tubes, fatigue, and depression.8,9 Mitigation of these
adverse effects and enhancement of survivorship are impor-
tant goals of caregivers and researchers alike.

Psychiatric complications associated with HNC and its
treatment are frequent, underdiagnosed, and often
untreated.10 Major depressive disorder (MDD) occurs in 11%
to 52% of patients with HNC, typically in the first 2 to 3
months after diagnosis of cancer.11-14 Major depressive dis-
order substantially affects patients with HNC by adversely
affecting length of hospital stay, adherence to treatment,
self-care abilities, and quality of life.12-14 Suicide is of par-
ticular concern in patients with HNC, with rates among the
highest of all medically ill patients.15-19 Compounding this
problem, many oncologists are not adept at diagnosing and
treating depression or identifying the overlap of signs and
symptoms of depression with cancer treatment–related
adverse effects. In addition, there is often limited time in
the clinical setting to delve into psychiatric symptoms.
Patients with depression during HNC treatment have a
lower survival rate,20 yet there remains a scarcity of data
about treatment of depression in patients with cancer.

Prevention of illness is a major focus of modern health care
(eg, aspirin use to prevent stroke).21 Antidepressants can pre-
vent recurrent depressive episodes in persons with major de-
pression, depression after stroke, and depression associated
with interferon alfa treatment.22-25 A small pilot trial by our
group suggested that citalopram hydrobromide might have a
role in preventing depression in patients with HNC who were
about to undergo treatment for cancer.26 However, no ad-
equately powered randomized trial has demonstrated depres-
sion prevention in a cancer population.

The hypothesis for the Prevention of Depression in
Patients Being Treated for Head and Neck Cancer Trial
(PROTECT) was that prophylactic escitalopram would
decrease the incidence of depression in patients receiving
primary therapy for HNC. To test the hypothesis, this ran-
domized, double-blind, placebo-controlled trial was con-
ducted. To maximize safety, patients were removed from
the trial if they reached a predefined score on a self-rated
depression measure (the primary outcome) or 1 of 3 other
clinician-rated measures. A secondary aim was to assess
quality of life in the patients before, during, and after cancer
treatment and study drug therapy.

Methods

Patients
The study was conducted at 2 sites: the University of Ne-
braska Medical Center (UNMC) and the Nebraska Methodist
Cancer Center (NMCC), a community hospital. Institutional ap-
proval was obtained from both sites. Patients were ap-
proached by one of the head and neck surgeons and given an
overview of the study, including the risks, benefits, and alter-
natives to participation. A delayed study consent process was
used, allowing the patients ample opportunity to review the
study plan and consent form, ask questions, or decline to par-
ticipate with no influence on their subsequent care.

Patients were eligible if they were older than 18 years with
newly diagnosed or recurrent stage II to IV epidermoid can-
cer of the head and neck. Patients were excluded if they were
cognitively impaired; had advanced cancer or other condi-
tions that limited life expectancy to less than 6 months; met
diagnostic criteria for psychosis, schizophrenia, or MDD; were
receiving treatment for depression or anxiety; had a persis-
tent inability to verbally communicate; had uncontrolled pain;
were currently participating in another research study involv-
ing a therapeutic intervention; or were females of childbear-
ing age who were pregnant, nursing, or not practicing a reli-
able method of birth control.

Choice of Prevention Method
Pharmacotherapy was selected as the modality for preven-
tion based on its effectiveness in the treatment of depres-
sion, comfort level of the clinicians, ease of administration, abil-
ity to be compared with placebo control, and ease of use in this
population of patients in which many are quite ill and have sig-
nificant impairments in speech.

Data about antidepressant use in patients with HNC are lim-
ited, and cancer patients are typically excluded from depres-
sion trials. The selective serotonin reuptake inhibitor escita-
lopram was selected as the study medication based on evidence
of its efficacy, safety, favorable adverse effect profile, ease of
discontinuing treatment, ease of administration as a single daily
dose, safety in older adults and in medically fragile patients,
few dosage adjustment steps, ability to be given through a na-
sogastric or percutaneous endoscopic gastrostomy, and mini-
mal drug interaction potential. In our pilot study, citalopram
was well tolerated. The S-stereoisomer of citalopram, escita-
lopram, was used in this trial because of the availability of a
matching placebo tablet from the manufacturer.

Study Design and Intervention
This randomized, double-blind, placebo-controlled trial of es-
citalopram vs placebo was conducted in a group of nonde-
pressed patients diagnosed as having stage II to IV epider-
moid HNC. Patients were stratified by site (UNMC or NMCC),
sex, stage (early [stage II] vs advanced [stage III/IV]), and pri-
mary modality of treatment (radiation with or without che-
motherapy vs surgery [not biopsy] with or without radia-
tion). The trial design was developed to maximize safety;
therefore, patients were removed from the study if they met
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the primary end point of depression to avoid risk of un-
treated depression in this population at high risk of suicide and
morbidity from MDD. Patients would also be withdrawn from
the study if they exhibited other depression indicators, in-
cluding significant suicidal ideation or intent or a diagnosis of
depression on the Mini-International Neuropsychiatric Inter-
view (MINI) depression module, a brief, structured, diagnos-
tic interview.27

After giving informed consent, patients were random-
ized by a pharmacist with no involvement in the evaluation
in a 1:1 ratio to either escitalopram or matching placebo ac-
cording to a randomization table prepared by the study stat-
istician. Study medication was dosed at 1 tablet for the first
week (either placebo or escitalopram, 10 mg/d) and then in-
creased to 2 tablets per day (2 placebo pills or 2 escitalopram
pills, 10 mg/d) until week 16 (the acute phase). The dosage of
the study medication was decreased to 1 tablet per day for an
adverse event. Tablet counts were performed at the end of
weeks 4, 8, 12, and 16. At 16 weeks, all patients taking 2 tablets
daily had their dose reduced to 1 tablet daily for 1 week and
then stopped. Those who were taking only 1 tablet had their
medication use stopped at the end of 16 weeks.

In the follow-up phase, patients who completed the acute
phase were assessed at 20, 24, and 28 weeks to gauge poten-
tial longer-term outcomes of the acute phase intervention. All
patients received standard clinical psychosocial interven-
tions throughout the study, primarily education and counsel-
ing performed by the physicians and nurses as needed. Per the
standard practice of our clinic, patients were offered the op-
portunity to join a monthly support group but did not receive
formal psychotherapy.

Measurement Tools
The assessment measures chosen for this study reflected the
needs of the unique population of patients with HNC. These
tools were (1) not burdensome to the patient (primary treat-
ment of cancer is arduous), (2) could be self-rated (given the
difficulties with verbal communication some of these pa-
tients experience), and (3) allowed for remote assessment
(given the distance many of the patients live from the re-
search clinic). The Quick Inventory of Depressive Symptom-
atology (QIDS) scales were initially developed to improve on
available clinician and patient ratings by providing equiva-
lent weightings for each depressive symptom and to provide
clear anchors for each item. The self-rated version of the QIDS
(QIDS-SR) was chosen as the primary outcome measure.28 The
QIDS-SR was administered at baseline and at weeks 2, 4, 6, 8,
10, 12, 16, 20, 24, and 28. This trial used a score of 11 or higher
as indicative of moderate or greater depression.

At baseline, patients were screened for psychiatric illness
using the MINI.27 At subsequent visits, the MINI depression and
suicide modules were administered as an additional way to
monitor patient safety. Likewise, the clinician version of the
QIDS (QIDS-C) was conducted at each rating period.

Quality of life was assessed throughout the study using the
University of Washington Quality of Life Scale (UW-QOL).29 The
UW-QOL is a self-administered scale designed specifically for
patients with HNC. It consists of 9 categories, including pain,

disfigurement, activity, recreation/entertainment, employ-
ment, eating/chewing, eating/swallowing, speech, and shoul-
der disability. Because it is concise and specific to the illness,
the UW-QOL has been reported to have excellent psychomet-
ric properties and acceptability to patients in the midst of treat-
ment for HNC.29

Adverse effects were monitored closely. The Frequency,
Intensity, and Burden of Side Effects Rating (FIBSER) is a self-
report measure that focuses on the last 7 days and is com-
posed of 3 global ratings that encompass all adverse effects to
study treatment.30

Study Oversight
An independent data and safety monitoring committee was
composed of UNMC faculty with knowledge and experience
relevant to the conduct of this study but not involved in the
study as either an investigator or participating clinician. For-
mal interim analyses conducted by the data and safety moni-
toring committee reviewed the data at the 25% and 50% study
completion time points.

The study was designed to have 80% power (testing at the
.05 level of statistical significance [2-sided]) to detect a differ-
ence in depression rates at week 16 of 20%. Thus, assuming a
20% loss to follow-up rate, we planned to randomize 188 pa-
tients to achieve 150 patients not lost to follow-up. In this con-
text, patients lost to follow-up were patients for whom no post-
randomization follow-up observations were available. Because
of slower than expected accrual, the study closed to enroll-
ment on December 31, 2011, with 148 patients randomized and
125 evaluable.

Statistical Analysis
The stratified log-rank test was used to compare the groups
on the primary end point (moderate or greater depression) de-
fined as a QIDS-SR score of 11 or higher. A Cox proportional haz-
ard regression model was used to compare the 2 treatment
groups after adjusting for age, baseline smoking status, and
stratification factors. Health-related quality of life was de-
scriptively summarized, by treatment group at each time point,
as the percentage reporting good, very good, or outstanding
during the past 7 days. Patients rated their adverse effects using
the FIBSER, which includes 3 questions, each with a 7-point
scale. The FIBSER responses were dichotomized because of
small cell counts (frequency: 0%-25% vs >25%; intensity: none,
trivial, mild vs moderate, or greater; burden: none to mild im-
pairment vs moderate or greater impairment), and differ-
ences between treatment groups were assessed using the Fisher
exact test.

Results
Patient Characteristics
From January 6, 2008, to December 28, 2011, 298 patients were
screened, with 160 (53.7%) agreeing to participate (Figure 1).
Although patients were not specifically asked why they did not
participate, 42.0% volunteered a reason. The 2 most com-
mon reasons for nonparticipation were unwillingness in tak-
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ing a study medicine and lack of time. Demographics did not
differ between the screened population and the randomized
population.

Twelve patients (7.5%) did not meet eligibility criteria. Nine
had a QIDS-SR or QIDS-C score of 11 or higher. One patient was
not willing or able to return to the clinic for follow-up visits at
16 and 28 weeks. One patient was not diagnosed as having epi-
dermoid cancer and also met criteria for MDD at baseline. The
remaining patient had received another antidepressant in the
prior week (Figure 1).

The demographics and stratification for the 148 patients
randomized are listed in Table 1. Per protocol, patients were
not evaluable if they went off study for reasons other than the
study end point or only completed the baseline visit. Patients
were considered evaluable if they had at least one visit after
baseline. Sixty-five of 74 patients (87.8%) were evaluable in the
placebo arm and 60 of 74 (81.1%) in the treatment arm. Rea-
sons for dropouts other than study end point are depicted in
Figure 1. Adverse effects as reported by the patients were the
primary reason for dropout in 5 patients in the placebo group
and 14 in the treatment group. The proportion of evaluable pa-

tients was not significantly different between the placebo and
treatment arms (χ2

1 = 1.29, P = .26) or for the proportion who
dropped out because of adverse effects (χ2

1 = 3.39, P = .07). Al-
though not statistically different, there were more patients in
the treatment group listing adverse effects as a reason for drop-
ping out. Table 2 lists the responses to the FIBSER question-
naire by treatment assignment. No significant difference was
found in the proportion reporting frequency of adverse ef-
fects more than 25% of the time (3.3% in the placebo group vs
8.8% in the escitalopram group; P = .26), the proportion re-
porting moderate or greater intensity of adverse effects (4.8%
in the placebo group vs 14.0% in the escitalopram group;
P = .12), or the proportion reporting moderate or greater im-
pairment because of adverse effects (3.2% in the placebo group
vs 5.3% in the escitalopram group; P = .67) between treat-
ment and placebo groups. Furthermore, Table 2 indicates that
91.2% of the escitalopram groups and 96.7% of the placebo
group reported adverse effects 25% of the time or less, and
95.2% and 86.0% of placebo and escitalopram groups, respec-
tively, reported adverse effects to be of mild or less impair-
ment. Together, adverse effects were not statistically signifi-

Figure 1. Patient Enrollment

138 Declined to participate
20 Doesn’t want to take study drug
15 Lack of time
5 Lack of interest
3 Doesn’t want to chance receiving placebo
2 Too ill
2 Distance

11 Other reason
80 Not reported

12 Patients ineligible to participate
9 QIDS or QIDS-C score ≥11
1 Not able/willing to return for follow-up
1 Received antidepressants in the past week 
1 Not diagnosed with epidermoid cancer and

meets MINI criteria for depression

74 Given escitalopram 74 Given placebo

14 Not evaluable (only baseline visit)
5 Withdrew consent
6 Unacceptable adverse effects

from medications
1 Needed to take lorazepam
1 Never started for fear of adverse

effects
1 Surgical complications,

missed visits

60 Evaluable
30 Completed 16 wk with no

depression
6 Became depressed

1 Patient died

12 Withdrew consent
8 Unacceptable adverse effects

from medications
2 Resides in nursing home, can’t

take medications
1 Primary physician recommended

stopping study

9 Not evaluable (only baseline visit)
6 Withdrew consent
2 Unacceptable adverse effects

from medications
1 Did not want to take medication

65 Evaluable
28 Completed 16 wk with no

depression
16 Became depressed

1 Wants to continue to take 
antidepressant

15 Withdrew consent
3 Unacceptable adverse effects

from medications
1 Resides in nursing home, can’t

take medications
1 Using lorazepam once daily for

radiotherapy

298 Patients screened, January 6, 2008,
to December 28, 2011

160 Agreed to participate

148 Patients randomized

MINI indicates Mini-International Neuropsychiatric Interview; QID-C, Quick Inventory of Depressive Symptomatology–Clinician; and QID-SR, Quick Inventory of
Depressive Symptomatology–Self Rated.
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cantly different between the groups, although more patients
dropped out of the treatment group than the placebo group.

The stratified log-rank test used to compare the 2 treat-
ment groups revealed a significant difference in depression

rates (QIDS-SR score ≥11) for patients taking escitalopram com-
pared with placebo (10.0% vs 24.6%, P = .04). The difference
in depression rates between treatment assignments is 14.6%
(95% CI, 1.1%-27.5%), and the relative risk reduction is 59.4%
(95% CI, 3.0%-83.0%). Figure 2A compares the product limit
estimates.

Table 3 lists the results of a Cox proportional hazard regres-
sion model comparing the 2 treatment groups after controlling
for age, sex, baseline smoking status, study site, stage of dis-
ease, and initial treatment. The hazard ratio of 0.37 (95% CI, 0.14-
0.96, P = .04) demonstrates that escitalopram was superior to
placebo even after controlling for possible confounders.

The only stratification variable significantly related to de-
pression was the initial treatment for HNC. Those receiving ra-
diation as primary treatment were more likely to reach the pri-
mary end point than those undergoing surgery (hazard ratio,
3.6; 95% CI, 1.38-9.40; P = .009). On subgroup analysis, 38.7%
of placebo patients vs 13.8% of escitalopram patients in the ra-
diation group developed depression compared with 11.8% of
placebo patients vs 6.5% of escitalopram patients who devel-
oped depression in the surgery group (Figure 2B). The num-
ber needed to treat for treatment vs placebo is 6.8. Suicidality
was not reported by any participant after baseline on the sui-
cidality module of the MINI.

Investigations of differences between treatment groups in
quality of life over time revealed that patients taking escita-
lopram report better health-related quality of life compared
with those taking placebo at each time point throughout the
study (Table 4).

Discussion
This study has 3 important findings. First, prophylactic esci-
talopram reduced the rate of depression in patients with HNC
undergoing treatment. Second, the rate of developing depres-
sion was significantly higher in patients receiving radiation as
their primary therapy compared with those undergoing sur-
gery. Third, those who received escitalopram reported better
overall and health-related quality of life throughout the trial
than the placebo group and during the 3 consecutive months
after drug cessation.

Table 1. Baseline Characteristics of Randomized Study Participants
by Treatment Group

Characteristic

No. (%) of Participantsa

Escitalopram
(n = 74)

Placebo
(n = 74)

Age, mean (SD), y 63.2 (11.3) 62.8 (12.5)

Male 59 (79.7) 59 (79.7)

Race

White 72 (97.3) 71 (96.0)

Black or African American 2 (2.7) 3 (4.1)

Hispanic 2 (2.7) 1 (1.4)

Smoker at baseline 16 (21.9) 18 (24.7)

Study site

NMCC 41 (55.4) 39 (52.7)

UNMC 33 (44.6) 35 (47.3)

Clinical stage

II 17 (23.0) 18 (24.3)

III/IV 57 (77.0) 56 (75.7)

Initial treatment

Surgery, not biopsy 42 (56.8) 39 (52.7)

Radiation with/without chemotherapy 32 (43.2) 35 (47.3)

Cancer site

Oral 29 (39.2) 36 (48.7)

Pharynx 25 (33.8) 24 (32.4)

Skin 9 (12.2) 8 (10.8)

Salivary gland 6 (8.1) 5 (6.8)

Sinus 5 (6.8) 1 (1.4)

Cancer typeb

Squamous cell 65 (87.8) 67 (93.1)

Salivary gland 5 (6.8) 5 (6.9)

Skin 4 (5.4) 0 (0.0)

Abbreviations: NMCC, Nebraska Methodist Cancer Center; UNMC, University of
Nebraska Medical Center.
a Data are presented as number (percentage) of study participants unless

otherwise indicated.
b There are 2 missing values in the placebo group.

Table 2. Maximum Reported Frequency, Intensity, and Adverse Effect Burden as Rated by the FIBSER
by Treatment Assignment

Variable

No. (%) of Study Participants
Total
No. P Value

Placebo
(n = 62a)

Escitalopram
(n = 57a)

Frequency

≤25% of time 60 (96.7) 52 (91.2) 112
.26

>25% of time 2 (3.3) 5 (8.8) 7

Intensity

Mild or less 59 (95.2) 49 (86.0) 108
.12

Moderate or greater 3 (4.8) 8 (14.0) 11

Burden

Mild or less 60 (96.8) 54 (94.7) 114
.67

Moderate or greater 2 (3.2) 3 (5.3) 5

Abbreviation: FIBSER, Frequency,
Intensity, and Burden of Side Effects
Rating.
a Three participants each in the

placebo and escitalopram group did
not answer the adverse effects
question and are not included in the
denominator.
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Preventionofdepressioninalargeoncologytrialhasnotbeen
demonstrated previously. Only 10.0% of the patients who re-
ceived escitalopram reached our depression threshold compared
with 24.6% in the placebo group. This represents a number
needed to treat to show benefit of 6.8, similar to the number
needed to treat of 7.2 that Robinson et al23 reported for depres-
sion prevention with escitalopram in patients with acute stroke.

These findings have important implications for treat-
ment recommendations in HNC and potentially other can-
cers. Determining which cancer patients will become de-

pressed is nebulous. Social support, sex, and history of
depression are all potential predictors of MDD; however, they
are not consistent and are not exclusive. Because of the lack
of a clear method to predict who will become depressed, the
use of a prevention paradigm seems to offer considerable ben-
efit at an acceptable risk.

Failing to identify depressed patients until they have bla-
tant manifestations could be perilous given that patients with
HNC have a risk of suicide 3 times greater than the general
population and 1.5 times the risk of the average patient with

Figure 2. Product Limit Estimates
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A, Kaplan-Meier curve depicting depression-free survival by treatment assignment (P = .42). B, Comparison of mean depression rates for placebo vs escitalopram
oxalate by initial cancer treatment. Error bars indicate SDs.

Table 3. Results of Cox Proportional Hazards Regression Model Comparing Treatment Groups After Adjustment
for Age, Baseline Smoking, and Stratification Variables

Parameter Estimate (SE) χ2 Test P Value HR (95% CI)
Escitalopram vs placebo −0.997 (0.487) 4.19 .04 0.37 (0.14-0.96)

Sitea 0.367 (0.465) 0.62 .43 1.44 (0.58-3.59)

Sex, female vs male 0.110 (0.575) 0.04 .85 1.11 (0.36-3.45)

Stage, II vs III/IV −0.602 (0.647) 0.86 .35 0.55 (0.15-1.95)

Initial treatmentb 1.282 (0.489) 6. 88 .009 3.61 (1.38-9.40)

Age 0.008 (0.020) 0.14 .70 1.01 (0.97-1.05)

Baseline smoking, no vs yes 1.271 (0.755) 2.84 .09 3.57 (0.81-15.66)

Abbreviation: HR, hazard ratio.
a Nebraska Methodist Cancer Center

vs University of Nebraska Medical
Center.

b Radiation with or without
chemotherapy vs surgery (not
biopsy) with or without radiation.

Table 4. Percentage of Study Participants Reporting Good, Very Good, or Outstanding Health-Related QOL
at Each Time Point

Assessment, wk

No./Total No. (%)

Health-Related QOL Last 7 Days Overall QOL Last 7 Days

Placebo Escitalopram Placebo Escitalopram

Baseline 54/65 (83.1) 51/60 (85.0) 58/65 (89.2) 58/60 (96.7)

4 32/47 (68.1) 39/47 (83.0) 36/47 (76.6) 44/47 (93.6)

8 24/42 (57.1) 25/36 (69.4) 33/42 (78.6) 29/36 (80.6)

12 20/32 (62.5) 22/32 (68.8) 23/32 (71.9) 26/32 (81.3)

16 19/29 (65.5) 25/30 (83.3) 23/29 (79.3) 29/30 (96.7)

20 15/26 (57.7) 24/28 (85.7) 20/26 (76.9) 27/28 (96.4)

24 22/28 (78.6) 24/25 (96.0) 24/28 (85.7) 26/26 (100)

28 19/26 (73.1) 23/24 (95.8) 22/26 (84.6) 23/24 (95.8)
Abbreviation: QOL, quality of life.
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cancer.18 In this study no patient exhibited suicidality. This sur-
prising result is likely attributable to the study design whereby
patients were carefully assessed every 2 weeks for the devel-
opment of suicidality and depression. If either developed, the
patient was removed from the study and referred to psychi-
atric care. This type of overview does not happen in clinical
practice and suggests that prevention strategies might help re-
duce suicidality.

There are downsides to treating all patients with HNC with
escitalopram, including the potential for adverse effects and
additional costs. Adverse effects sufficient to cause with-
drawal from the study were substantially more common in the
treatment group. This is an important consideration for the cli-
nician because patients in both groups cited adverse effects
as the reason for dropping out, which may somewhat limit the
use of this approach. Patients did not detail the specific ad-
verse effects but merely reported the general category as the
reason for study cessation. This difference likely reflects, in
part, our decision to use the maximum recommended daily
dose of escitalopram in this proof-of-concept trial. The com-
mon clinical use of a 10-mg dose may have been better toler-
ated because adverse effects are dose related. We also used a
rapid ramp-up of 1 week as opposed to the common practice
of 1 month. However, the burden of adverse effects was gen-
erally minor. In addition, stopping use of the drug will result
in cessation of the adverse effects. Future trials or clinical use
should allow more flexibility in dosing. Depression is consid-
ered to have the greatest associated disability of any medical
illness and has an array of costs associated with it.31 Although
there are many costs associated with adopting a prevention
strategy for patients with HNC, the availability of low-cost ge-
neric antidepressants (including escitalopram) reduces cost as
a potential barrier. The 16-week cost of escitalopram should
not be a barrier because the drug is now available as a ge-
neric. A 90-day prescription of generic escitalopram ranges
from $100 to $150.

This study was not designed to look at quality of life. Be-
cause quality of life was only measured in those patients con-
tinuing in the study and not in those who dropped out, it is
impossible to get a full appreciation of the magnitude of dif-
ference between the 2 groups. However, overall quality of life
was rated as better in the escitalopram-treated group through-
out the study and achieved statistical significance during the
3 consecutive months after cessation of drug therapy. Osborn
et al32 also observed improved long-term quality of life in a
meta-analysis of psychosocial interventions in patients with
cancer. Quality of life has been demonstrated as a predictor of
survival in patients with HNC and thus represents an impor-
tant end point.33 Depression has been demonstrated to lower
self-care abilities, decrease quality of life, and potentially lead
to increased treatment delay.34 The importance of maintain-
ing and recovering quality of life is essential for healthy sur-
vivorship. The fact that improved quality of life was observed
in nondepressed patients in this trial suggests a benefit to
therapy that may extend beyond prevention of depression.

The mechanism by which escitalopram prevents depres-
sion is unknown. In an animal model, exposure to inescap-
able stress results in subsequent behavioral depression termed

learned helplessness.35 Prophylactic administrations of selec-
tive serotonin reuptake inhibitors can prevent or decrease
learned helplessness in animals. In these experiments, corti-
cal serotonin levels and stress-induced depletion of seroto-
nin in proportion to prevention of stress-induced depressive
behavior has been seen. Thus, this may be one mechanism in
humans that mitigates the onset of depression. Recent re-
search in rodents suggests that neuritin, also known as the
CPG15 gene, and the protein it encodes may be factors in
chronic, unpredictable, stress-associated depression.36 Anti-
depressant use has been reported to increase neuritin expres-
sion in the rat brain.37 The evidence for better overall quality
of life seen after use of the study drug was stopped may re-
flect these long-term changes.

Treatment of HNC can be an extremely stressful process,
likened to the learned helplessness model in animals. The
higher incidence of depression in the cohort receiving radia-
tion suggests that radiation represents a greater and longer du-
ration stress event than surgery. Radiation may also generate
greater inflammatory cytokines during treatment, which could
contribute to the higher rate.38-40 Surgery, on the other hand,
is a discreet, one-time event in which maximal morbidity oc-
curs in one setting and typically improves from that point for-
ward. The patient is able to begin adjusting to the mental and
physical alteration immediately, lessening the stress re-
sponse. Depression as the result of radiation therapy has been
previously observed in patients with oral cavity cancer.41 The
observed relationship between radiation dose and develop-
ment of depression in this study suggests a direct link be-
tween radiation and depression. Even though this study was
not powered to detect differences in depression rates for pla-
cebo compared with escitalopram within the surgery or radia-
tion group, we observed that fewer patients taking escitalo-
pram developed depression in both groups, and the difference
was larger in the radiation group. The mechanism behind these
differences in rate will require further investigation.

Although these findings are significant for the treatment of
patients with HNC, they must be interpreted in the context of
the study design. All patients came from a single group of cli-
nicians practicing in 2 settings: an academic and a community
hospital. The population served by these clinicians is essen-
tially ethnically and racially homogenous (ie, primarily white).
Replication in a broader population will address this issue.

In conclusion, this study found that prophylactic use of es-
citalopram is effective in reducing the rate of depression in pa-
tients undergoing HNC treatment independent of stage, sex,
or primary cancer treatment modality. In addition, the qual-
ity of life of patients who continued in the trial and did not de-
velop depression was better in those who received escitalo-
pram for the 3 months after cessation of study drug. Finally,
the rate of depression was higher in the group who received
radiation as the primary modality, but the intervention re-
duced rates of depression in both. Adverse effects may limit
the use somewhat, but the significant benefit of this ap-
proach warrants careful consideration. Prophylactic use of es-
citalopram should be strongly considered in patients who fit
the inclusion criteria for this study. These finding deserve con-
firmation in a multicenter trial.
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