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SUMMARY

Introduction Treatment studies of depression in the very oldest patients are infrequent. For these reasons, this study of
mirtazapine orally disintegrating tablets was carried out in nursing home residents �85 years old with physician-diagnosed
depression. The naturalistic conditions of the study allowed us to include patients with cognitive impairment, concomitant
medications and comorbid illness.
Methods This was a subgroup analysis of nursing home residents �85 years old who took part in a larger 12-week open-
label trial. Patients were eligible if they had physician-diagnosed depression, and a Mini-Mental State Exam score�10. The
physician or nurse coordinator obtained data from healthcare professionals in daily contact with the patient to complete the
Clinical Global Impression (CGI) scale, a modified 16-item Hamilton Depression Scale (HAM-D), and the Cornell Scale for
Depression in Dementia (CSDD). Treatment-emergent adverse events were recorded.
Results Of the 50 patients enrolled at 23 sites, 72% completed the 12-week trial. The mean age of the participants was 89.3
years. The mean HAM-D score declined from 16.9 at baseline to 7.3 at endpoint (ITT, LOCF analysis) For the CSDD, the
mean score declined from 15.1 to 7.1. The percentage of responders on the CGI-Improvement (CGI-I) scale increased at each
assessment reaching 55% at endpoint. Only 10% of the patients discontinued treatment because of adverse events. There was
a mean increase in weight of 1.32 lbs (0.6 kg) at day 84.
Conclusion Although lacking a placebo control, this naturalistic study suggests that mirtazapine orally disintegrating
tablets were effective and well tolerated in this sample of depressed nursing home residents �85 years of age.
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INTRODUCTION

Depression is a common problem in elderly nursing
home residents. A recent survey of 3,710 residents
living in 951 nursing homes in the United States found
a prevalence of major depression of 20.3% (Jones
et al., 2003). The diagnosis of depression in this
population is frequently hindered by the misattribution
of depressive symptoms to the aging process (NIH
Consensus Statement Online, 1991) or medical illness.
Furthermore, while late life depression includes
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patients 65 years and older, it is recognized that it
is the ‘old-old,’ those older than 75 or 80 years, who
are most likely to be frail and on multiple medications,
and who may be most challenging to treat. Yet it is
particularly for these individuals that there is a dearth
of clinical research data addressing the efficacy and
tolerability of antidepressant therapy (Salzman, 1999).

Mirtazapine is an antidepressant that increases
central noradrenergic and serotonergic neurotrans-
mission while also blocking postsynaptic 5HT2 and
5HT3 receptors (De Boer et al., 1994; De Boer, 1996;
Stahl et al., 1997). In addition to its antidepressant
activity, mirtazapine has anxiolytic attributes, and can
also reduce the sleep disturbance that may be
associated with underlying depression (Fawcett and
Barkin, 1998; Holm and Markham, 1999). Mirtazapine
Received 2 June 2005
Accepted 21 February 2006



Table 1. Baseline demographics (ITT, n¼ 49)

Characteristic Value

Age (years)
Mean�SD 89.3� 3.4
Range 85–98

Gender 37 female, 12 male
Mean weight (kg)�SD 62.7� 15.9
Mean MMSE� SD 19.7� 5.2
Mean CGI severity 4.2
Mean HAM-D-16�SD 16.9� 6.4
Mean CSDD�SD 15.1� 6.6
Mean CIRS-G total score� SD 11.9� 4.9
Mean number of concomitant medications 7.6

SD¼ standard deviation.
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has been evaluated by Schatzberg and colleagues in
255 patients �65 years old in a double-blind,
randomized comparison to paroxetine (Schatzberg
et al., 2002). During acute treatment (8 weeks),
the median time to response was shortened in
patients receiving mirtazapine vs patients receiving
paroxetine (26 days vs 40 days, p¼ 0.016). Signifi-
cantly more patients discontinued paroxetine than
mirtazapine treatment due to adverse effects in the
acute phase (26.2% vs. 14.8%, p< 0.05).

In a previous report (Roose et al., 2003), we
described an open-label 12-week study of 119
depressed patients aged 70 years or older in a nursing
home setting. This trial utilized an orally disintegrat-
ing dosage form of mirtazapine that may bewell suited
for administration to this patient population, since it
requires no swallowing of a solid pill nor is ingestion
of water required. In that study, 53% of the patients
were much or very much improved on the CGI scale.
The present report describes a subset of patients in that
previous study who were 85 years or older. Given the
scarcity of data on the treatment of major depression in
the old-old, a more detailed examination of the effects
of mirtazapine in this group is warranted.

METHODS

The methods of this multicenter study have been
detailed elsewhere. Briefly, this was a secondary
analysis of the subgroup of nursing home residents 85
years and older. Patients were eligible for this study if
they had physician-diagnosed depression requiring
pharmacotherapy and a Mini-Mental State Examin-
ation (MMSE)(Folstein et al., 1975) score �10.
Patients were excluded from the trial if they had a
principal psychiatric diagnosis other than depression;
a currently unstable medical comorbidity; or clinically
significant abnormal laboratory values. This was a
naturalistic trial, in that no formal Diagnostic and
Statistical Manual IV (DSM-IV) diagnosis was
required other than the physician’s judgment that
depression was present and warranted antidepressant
treatment. In addition comorbid medical conditions
and concomitant medications did not result in
exclusion. Patients or their legal guardian provided
written informed consent prior to any study-related
activities.

The physician or nurse coordinator assessed the
patient’s condition at baseline and on days 14, 28, 56,
and 84 of the trial, utilizing a caregiver interview with
healthcare professionals in daily contact with the
patient. This method minimizes the risk of under-
Copyright # 2006 John Wiley & Sons, Ltd.
estimating symptom severity in patients who have
cognitive impairment (Burrows et al., 1995).
Efficacy was assessed with the Clinical Global

Impression (CGI) scale (Guy 1976), a 16-item
Hamilton Depression Rating Scale (HAMD)
(Hamilton,1960)(thestandard17-itemHAM-D-17minus
item 14, genital symptoms), and the Cornell Scale for
Depression in Dementia (CSDD)(Alexopoulos et al.,
1988). Response was defined as much or very much
improvement on the CGI-I scale. Cognitive status was
assessed with the MMSE and medical illness burden
with the Cumulative Illness Rating Scale, geriatric
version (CIRS-G) (Linn et al., 1968). Tolerability was
assessed by evaluating the treatment-emergent
adverse events. The data were analyzed using the
intent-to-treat (ITT) and last-observation-carried-for-
ward (LOCF) principles. Safety was measured for the
all-subjects-treated (AST) group.
Mirtazapine orally disintegrating tablet therapy was

begun at a dosage of 15mg daily at bedtime. The
dosage was titrated by 15mg/day as clinically
indicated, to a maximum dosage of 45mg daily.

RESULTS

Overall, 23 centers enrolled 50 patients aged 85 years
or older, of whom 72% completed the 12-week trial.
The mean age of the participants was 89.3 years�
3.43. The mean (SD) dose of mirtazapine was 18.5
(�5.7)mg/day. The baseline demographic character-
istics for the enrollees are shown in Table 1.
Mean HAMD-16 scores declined from 16.9 at

baseline to 7.3 at endpoint (Figure 1). For the CSDD,
mean scores declined from 15.1 to 7.1 (Figure 1).
Fifty-five percent of patients met the CGI-I criterion
for response at the end of treatment (Figure 2).
Int J Geriatr Psychiatry 2006; 21: 898–901.
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Figure 1. Depression rating scale scores, ITT (n¼ 49)
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Figure 2. CGI-I responder rate ITT (n¼ 49)
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Mirtazapine orally disintegrating tablets were well
tolerated. For the AST population, five patients (10%)
discontinued therapy due to an adverse event. Other
reasons for discontinuation included lack of efficacy
(2%), protocol violation (8%), and patient or family
withdrew consent (8%). The most commonly reported
treatment-emergent adverse events were urinary tract
infection (24%), accidental injury (22%), and a fall
(22%). There was a mean increase in weight of 1.1 lbs
(0.5 kg) at day 28, and 1.32 lbs (0.6 kg) at day 84.

DISCUSSION

These results extend our knowledge of the treatment of
depression in the ‘old old’ population. Treatment
appeared to be effective, 55% of the patients
Copyright # 2006 John Wiley & Sons, Ltd.
responded and only 10% discontinued treatment
because of adverse events. Because this study included
patients who would typically be excluded from a
clinical trial, the current trial may be more applicable
to everyday clinical practice. In fact, concomitant
medications were common in this sample. The
average number of medications in the patients was
7.6. Cognitive impairment was common—the mean
MMSE was 19.7. And medical illness was the norm
with a mean CIRS-G of 11.9.

One of the challenges of assessing depression in this
population is that patients may not recognize
depression or may not remember key symptoms so
that a clinical interview with the patient may
underestimate depression severity (Burrows et al.,
1995). The utilization of the caregiver interview
helped to reduce this effect. The high correlation of the
HAMD and CSDD ratings, r¼ 0.89, p¼ 0.001,
suggests the ratings were reliable.

While a naturalistic design may be more similar to
clinical practice there are limitations to this type of
design. The lack of a placebo control limits our ability
to distinguish the effect of mirtazapine from non-
specific effects of the study interventions. Reliance on
the physician-investigators’ clinical judgment of the
diagnosis of depression and consequent need for
treatment may limit conclusions with regard to the
reproducibility of the results; however, we note that
the majority of studies of late-life depression in a
residential setting have not employed a DSM
diagnosis of major depression (Nelson et al., 2005).
Interpretation of adverse effects can be similarly
disadvantaged by the lack of a placebo or active-
control group with which to compare the treatment-
emergent effects found with mirtazapine orally
disintegrating tablets.

With regard to treatment-emergent effects, the
weight gain seen with mirtazapine orally disintegrat-
ing tablets may be a positive effect of therapy in this
particular patient population, in whom maintaining
adequate body weight can frequently be a concern.

While the incidence of urinary tract infections in
this population is frequent and seems likely unrelated
to drug treatment, the frequency of falls deserves
comment. Falls are frequent among the elderly.
Among all individuals in the United States over 65
years of age, the rate of non-fatal falls in 2002 was
4,606 per 100,000 (Center for Disease Control, 2005).
Among the old-old, age �85 years, the risk is
considerably greater: the rate of non-fatal falls in 2002
was 10,997 per 100,000. Among nursing home
residents, the mean incidence of falls is estimated at
1.5 per bed per year (range, 0.2 to 3.6) (Rubenstein
Int J Geriatr Psychiatry 2006; 21: 898–901.
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et al., 1994). In clinical trials in the elderly, fall rates of
28% to 55% have been reported in patients receiving
placebo during acute treatment trials (Tinetti et al.,
1994; Street et al., 2000; Tariot et al., 2001). In
addition, depression appears to increase the risk of
falls. A recent prospective case-controlled study of
440 home care patients found that depression
increased the risk of falls nearly three-fold (Sheeran
et al., 2004). The rate of falls in the current study,
11/50 (22%), seems to be similar to rates reported or
expected in this population; however, the lack of a
control or comparison group limits our ability to
interpret these data.
CONCLUSION

The results of this naturalistic study suggest that
mirtazapine orally disintegrating tablets are both safe
and efficacious in the management of depression
among the oldest of patient groups, nursing home
residents 85 years and older.
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