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echanical ventilation is often required to support
patients with life-threatening respiratory failure.

Treatment of Depression
With Methylphenidate in Patients Difficult to Wean

From Mechanical Ventilation in the Intensive Care Unit
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Georges von Degenfeld, M.D.; Michael Weis, M.D.; Monika Tichy, M.D.;
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and Hans-Peter Kapfhammer, M.D., Ph.D.

Background: Mechanical ventilation is often
required to support patients in the intensive care
unit (ICU) with life-threatening cardiovascular,
respiratory, or neuromuscular disorders. Occa-
sionally, difficulties related to weaning patients
from this support occur owing to depression. The
traditional and newer-generation antidepressant
drugs have a relatively long latency of response
that interferes with rehabilitation attempts in the
ICU. Psychostimulants such as methylphenidate
show a rapid onset of antidepressant activity and
a benign side effect profile.

Method: As consulting psychiatrists in the
consultation-liaison service of a university hospi-
tal, we treated 7 patients with complex ICU
courses presenting prolonged mechanical ventila-
tion and psychomotor retardation associated with
markedly depressed mood (DSM-IV criteria) by
giving them methylphenidate. Methylphenidate
was started on the first day at a dose of 2.5 mg
p.o. in the morning and was increased by 2.5 mg
each day with twice-a-day dosing in the morning
and at noon until the patient responded or showed
side effects. A maximum dose of 15 mg/day was
not exceeded. Outcome evaluation was performed
using the Clinical Global Impressions scale.

Results: Five (71%) of 7 patients showed
marked or moderate improvement in mood and
activity within 3 to 4 days, and discontinuation of
ventilator support was achieved within 8 to 14
days. Side effects with these 5 patients were not
encountered. Of the remaining 2 patients (29%),
1 developed psychomotor agitation and anxiety
within 4 days. Another patient showed only mini-
mal improvement with regard to activity.

Conclusion: Methylphenidate might be a
rapidly effective and safe treatment for depression
in difficult-to-wean patients hospitalized for life-
threatening medical illness in the ICU. Impli-
cations for future research for this population of
patients warrant formal randomized, prospective,
clinical case-control evaluation.
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M
Such failure may be caused by lung parenchymal disease
(e.g., adult respiratory distress syndrome [ARDS], pneu-
monia), neuromuscular disorders (e.g., myasthenia gravis,
Guillain-Barré syndrome), cardiovascular failure (e.g.,
acute myocardial infarction), and/or sepsis. The length of
time that patients are mechanically ventilated depends on
their clinical condition. Eighty percent of the intensive
care unit (ICU) patients return to spontaneous breathing in
less than 12 hours; the remaining 20% require a gradual
and progressive withdrawal from the ventilatory support
over a period of several days or weeks.1 Rarely, the wean-
ing process may prove to be impossible, and one major
problem associated with prolonged mechanical ventilation
is a high risk for the development of nosocomial infec-
tions.2 Estimates of the high cost and negative outcomes
in the context of prolonged ventilation vary.3

Medical causes of weaning failure are numerous, in-
cluding respiratory drive insufficiency, respiratory muscle
weakness, and increased respiratory workload. The usual
reason, however, that patients cannot be weaned from ven-
tilators is a combination of pulmonary disease and inter-
action with the anxiety of dyspnea. Thus, both physical and
psychological factors may hinder weaning and therefore
should be considered when treating difficult-to-wean pa-
tients.4 Various therapies have been used to facilitate wean-
ing, including ventilatory muscle training,5 pharmacologic
therapy with analgesics and sedatives,6 biofeedback, and
relaxation.7,8 Symptoms such as anxiety, discomfort, anger,
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fatigue, and depression are viewed as negative and coun-
terproductive to the weaning process.9 In this context, an
interdisciplinary approach addresses the patient’s anxiety,
sleep deprivation, lack of appetite, decreased communica-
tion, decreased activity, dyspnea, knowledge deficit about
dyspnea and weaning, lack of self-confidence, and de-
creased verbalization by implementing biofeedback, posi-
tive reinforcement, teaching about dyspnea and weaning,
and involvement of the patient’s family in providing some
of these interventions.10 Occasionally, psychological fac-
tors such as anxiety and depression are considered as the
main reasons for failure of weaning attempts.11

From a psychiatric point of view, clinical observations
and experience point to 2 subgroups of difficult-to-wean
patients: on the one hand, patients develop ventilator de-
pendence owing to severe anxiety and panic associated
with dyspnea when they discontinue mechanical support
during weaning. Adequate treatment approaches involve
medications such as benzodiazepines and/or biofeedback
to control anxiety. However, anxiolytics can result in se-
dation and lethargy, and biofeedback is time consuming
and requires specialized skills by a multidisciplinary team.
On the other hand, some patients are not trying to breathe
during the weaning process because they are apathetic and
depressed secondary to depression.12 Depressive symp-
tomatology, indeed, is frequently found secondary to un-
derlying chronic or severe medical illnesses.13 Hence, an-
tidepressants may facilitate weaning. Nevertheless, the
traditional (e.g., tricyclic antidepressants [TCAs]) and
newer-generation (e.g., selective serotonin reuptake inhib-
itors [SSRIs]) antidepressant drugs usually take between
2 and 3 weeks to exert a therapeutic effect. In contrast,
psychostimulants such as methylphenidate show a rapid
onset of antidepressant activity and a benign side effect
profile in patients with secondary depression in medical
illness.14,15 They therefore might be especially useful in
difficult-to-wean ICU patients who cannot afford to wait a
couple of weeks until depressive symptoms improve.

To our knowledge, only 1 case report16 has been pub-
lished to date that described the possible utility of methyl-
phenidate in a depressed “hard-to-wean” patient. We re-
port on 7 methylphenidate-treated patients who were
experiencing complex ICU courses and undergoing pro-
longed mechanical ventilation associated with depression
and psychomotor retardation.

METHOD

Patient Population
Seven patients treated for life-threatening respiratory

failure at various specialized ICUs of the tertiary care hos-
pital of the Ludwig-Maximilians University of Munich,
Germany, were referred to the psychiatric consultation ser-
vice in 1998 and 1999 to assess presumed depression
related to the complicated weaning process. The causes

of respiratory failure were myasthenia gravis (N = 1),
ARDS (N = 1), pneumonia (N = 1), acute myocardial in-
farction (N = 1), exacerbation of chronic obstructive pul-
monary disease (COPD) (N = 1), and respiratory muscle
weakness due to critical illness polyneuropathy after car-
diac surgery (N = 2).

By the day of psychiatric evaluation, the duration of
mechanical ventilation ranged from 19 to 48 days (me-
dian = 30 days), and several attempts of weaning trials had
been unsuccessful. The weaning mode implied T-piece tri-
als alternating with assist/control mode ventilation. The
weaning process was performed when a phase of clinical
stability was reached: the underlying reason for mechani-
cal ventilation was resolved, severe medical factors (e.g.,
acid-base abnormalities, infection, shock, renal failure)
were corrected, and important weaning readiness param-
eters (e.g., awake and alert, positive end-expiratory pres-
sure ≤ 5 cm H2O, arterial partial pressure of oxygen
[PAO2] > 60 mm Hg on a fraction of inspired oxygen
[FIO2] < 0.50, arterial partial pressure of carbon dioxide
[PACO2] acceptable with pH of 7.35 to 7.45) were met.

In a brief psychiatric interview in the ICU, experienced
psychiatrists from the consultation service (H.-B.R., S.E.,
H.-P.K.) assessed the patients. They found the patients
to have psychomotor retardation and marked depression
as determined by evaluating the core symptoms of de-
pressive illness (sadness, anhedonia, feelings of worth-
lessness, pessimistic thoughts, loss of energy—DSM-IV
criteria). Patients with acute suicidality, psychotic fea-
tures including Schneider’s first rank symptoms, de-
lirium, alcohol-related disorders, psychoactive substance
abuse, and use of monoamine oxidase inhibitors (MAOIs)
within 8 weeks were excluded from the study. One patient
had a psychiatric history of seasonal depression. Three
of the 7 patients were receiving antidepressant medica-
tion: 2 patients were administered the third-generation
antidepressant paroxetine, an SSRI that is considered a
safe drug in patients with somatic diseases with 24-hour
half-life and with no active metabolite,17 and 1 patient was
given the second-generation antidepressant viloxazine, a
newer TCA with a unique structure and a relatively short
half-life (1 to 2 hours) and a favorable side effect profile
regarding anomalies in electrical conduction and after
myocardial infarction.17,18

All patients were deemed able to give informed con-
sent. The main patient characteristics are depicted in
Table 1.

Regimen
Methylphenidate was started on the first day at a dose

of 2.5 mg p.o. at 7:30 a.m. The dose was increased by 2.5
mg each day with twice-a-day dosing at 7:30 a.m. and
noon until the patient responded or had side effects. The
prospectively defined maximum dose of 15 mg/day was
not exceeded. To avoid insomnia, dosing of methylpheni-
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date after 4 p.m. was not recommended. After improve-
ment or remission of symptoms of depression and psy-
chomotor retardation, methylphenidate was tapered over
a period of 1 to 2 weeks. If side effects occurred, the dose
was immediately decreased by 2.5 mg per time of admin-
istration (5 mg each day) and finally discontinued.

Outcome Evaluation
Clinical response was prospectively assessed using the

efficacy categories of the Clinical Global Impressions
scale (CGI),19 which was applied every day in the late af-
ternoon after any changes in dosage were made. The effi-
cacy index of the CGI comprises two 4-point scales: one
4-point scale assesses the therapeutic response (1 for
“marked improvement,” 2 for “moderate improvement,”
3 for “minimal improvement,” and 4 for “unchanged or
worse”), and the other evaluates the degree of side effects
(1 for “none,” 2 for “do not significantly interfere with
patient’s functioning,” 3 for “significantly interfere with
patient’s functioning,” and 4 for “outweigh therapeutic ef-
fect”). The course of weaning was clinically rated by the
referring physicians in the ICU during unit rounds.

RESULTS

The mean age of the 7 assessed patients was 66.9 years
(range, 38–84 years); 3 were women, and 4 were men.
Psychiatric diagnoses included depressive disorder not
otherwise specified (N = 6) and major depressive disorder
with seasonal pattern (N = 1) according to DSM-IV.

CGI ratings of psychostimulant response to methyl-
phenidate are summarized in Figure 1. Five (71%) of 7
patients (patients 1, 2, 3, 6, and 7) had either a moderate
or marked response to methylphenidate. Depressive symp-
toms including psychomotor retardation improved within
3 to 4 days. The weaning process was completed within

8 to 14 days, and the patients were transferred to the med-
ical wards or to rehabilitation centers specialized for
patients after prolonged intensive care outside the univer-
sity hospital. No side effects were observed. Patient 4
showed only minimal improvement with regard to activ-
ity. Methylphenidate, 10 mg/day, was discontinued after 2
weeks, while paroxetine was maintained at 20 mg/day.
Adverse side effects, including cardiac arrhythmias, were
not encountered. In patient 5, the dose of viloxazine
was reduced from 300 mg/day to 100 mg/day i.v., while
methylphenidate was augmented to 10 mg/day p.o. within
4 days. Patient 5 developed psychomotor agitation and
anxiety within 4 days after beginning methylphenidate.
The adverse effects could be related to the psychostim-
ulant coadministration. The daily methylphenidate dose of
10 mg therefore was tapered over 4 days, and adverse
effects abated. Viloxazine was again increased to 300
mg/day, and patient 5 was transferred to the medical ward
11 days after methylphenidate discontinuation.

Patients were treated for a mean ± SD of 11 ± 3 days.
The mean daily dose of methylphenidate was 6.37 mg
(range, 5–15 mg).

DISCUSSION

Little is known concerning definitive treatment of de-
pressive symptoms in severely ill ICU patients who do
not successfully respond to conventional weaning from
mechanical ventilation. Many factors can prolong the
weaning process, including insufficient nutrition, general-
ized muscular fatigue, problems with secretion manage-
ment, and psychological considerations. Only a few stud-
ies have included psychological factors as independent
variables affecting patients’ readiness to wean: anxiety,20

fatigue and depression,21 and patient’s perception of dysp-
nea during weaning22 were linked to weaning success.

Table 1. Patient Characteristics and Treatment Data on Day of Psychiatric Assessment and Before
Methylphenidate Administration (N = 7)a

Duration of
Mechanical Antidepressant Previous Referring

Age Somatic Reason for Ventilation Drug Treatment Psychiatric ICU
Patient (y) Gender Mechanical Ventilation (d) (mg/d) History Speciality

1 65 Male Pneumonia 26 ... ... Cardiology
2 75 Female Critical illness 39 ... ... Heart surgery

polyneuropathy
after cardiac surgery

3 78 Female Critical illness 19 ... ... Heart surgery
polyneuropathy
after cardiac surgery

4 55 Male ARDS 48 20 mg paroxetine po ... General surgery
5 73 Male Acute myocardial 30 300 mg viloxazine iv ... Cardiology

infarction
6 84 Female Exacerbation of COPD 23 ... ... Cardiology
7 38 Male Myasthenia gravis 32 40 mg paroxetine po Seasonal Neurology

depression
aAbbreviations: ARDS = adult respiratory distress syndrome, COPD = chronic obstructive pulmonary disease,
ICU = intensive care unit.
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In a case report, Johnson et al.16 described the possible
utility of methylphenidate in 2 depressed hard-to-wean
patients in the ICU. One patient was treated with a maxi-
mum dose of 10 mg in the morning. Four days after start-
ing methylphenidate treatment, the patient was extubated
and was discharged from the ICU to a medical ward.
Overall, he received methylphenidate for a duration of 8
days without developing side effects. The other patient
was administered 5 mg of methylphenidate in the morning
for 2 days. She experienced adverse effects such as anxi-
ety, restlessness, and nocturnal insomnia that resolved
within 24 hours after discontinuing methylphenidate.

Our experience with methylphenidate in depressed
difficult-to-wean ICU patients hospitalized for life-
threatening somatic disorders was striking and encourag-
ing. In 5 of 7 patients, we found impressive improvements
in mood, activity, and respiratory efforts after beginning
methylphenidate, which had a relatively rapid onset of ac-
tion without treatment-related adverse side effects (see
Figure 1). Methylphenidate is chemically an amphet-
amine that is derived from β-phenylethylamine; methyl-
phenidate is thus also known by its chemical name of
methyl α-phenyl-2-piperidineacetate hydrochloride. It is
a weak base; the absorption after oral administration is
rapid and complete, achieving peak blood levels within
1.5 to 2.5 hours without producing active metabolites. It
has a short elimination half-life of 2 to 3 hours.23 The pre-
cise mechanism of action of methylphenidate is still not
clear; however, it is known that methylphenidate causes
various biological effects leading to enhanced central and
peripheral noradrenergic activity. Evidence suggests that
methylphenidate exerts its effects by displacing dopamine
from prepackaged storage vesicles into the synaptic cleft,
leading to enhanced biological activity of the biogenic
amines. Pretreatment with reserpine prevents dopamine
displacement by methylphenidate.23–25 Recently, it has
been reported that methylphenidate and cocaine have
similar affinities for the dopamine transporter, specifically

in the striatum, but methylphenidate has a longer clear-
ance than cocaine.26 Its clinical use encompasses the
treatment of attention-deficit/hyperactivity disorder and
narcolepsy. It also has been used experimentally as an
antidepressant in the treatment of medically ill elderly
patients, cancer patients, poststroke patients, human im-
munodeficiency virus (HIV)-positive patients, patients
with head injury and epilepsy, and patients with pain.27

There is no basis for methylphenidate abuse in these
medical indications.28

Five of our 7 patients had diagnosable depressive dis-
orders that did not meet the criteria for major depressive
disorder, dysthymia, adjustment disorder with depressed
mood, or organic mood disorder as defined by DSM-IV.29

They therefore were diagnosed “not otherwise specified,”
but association with severe medical condition was pre-
sumed. Patient 7, who had a history of seasonal depres-
sion, met DSM-IV criteria for major depressive disorder.
He was already taking an antidepressant (paroxetine, 40
mg/day), and low-dose methylphenidate (up to a maxi-
mum of 5 mg in the morning) used as an adjunct could be
effectively and safely added.

Our finding supports previously noted reports of a
rapid, safe, and efficacious methylphenidate augmentation
of SSRIs in patients with major depression.30 However, 1
of the 2 patients (patient 4) who did not respond to methyl-
phenidate received simultaneous paroxetine (20 mg/day)
and methylphenidate (up to a maximum of 10 mg/day). A
possible explanation is that an adequate therapeutic dose
was not reached. The other patient (patient 5) was on vilox-
azine treatment and did not tolerate the addition of methyl-
phenidate to viloxazine even though the dosage of the
newer TCA was considerably decreased from 300 mg/day
to 100 mg/day. An unfavorable drug interaction was prob-
ably responsible for the adverse side effects (psychomotor
agitation and anxiety). It has been reported that TCAs (e.g.,
imipramine) are potentiated by amphetamine (interference
with hepatic aromatic hydroxylation of TCAs); on the

Figure 1. Therapeutic Response According to the Efficacy Index of the Clinical Global Impressions Scale (CGI)
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other hand, TCAs potentiate amphetamine by increasing
brain concentrations of amphetamine.31

Four of our 7 patients received methylphenidate mono-
therapy and responded to it moderately or markedly. The ef-
fectiveness of methylphenidate in this population might be
associated with its action in the central nervous system, pro-
ducing wakefulness, alertness, elevation of mood and self-
esteem, and increased motivation, thus implying improved
physical performance and respiratory effects. Methyl-
phenidate can produce a range of cardiovascular (e.g., ar-
rhythmias, tachycardia, palpitations), gastrointestinal (e.g.,
anorexia, vomiting, cramping), and central nervous system
(e.g., agitation, restlessness, confusion, psychosis, insom-
nia) side effects,27 but they were not encountered in this sub-
group of patients. This finding may be due to the low doses
and short time of methylphenidate treatment in our clinical
observations. In this context, it is worth mentioning that the
manufacturers of methylphenidate recommend a dosage
range from 2.5 to 60 mg/day when methylphenidate
is used for the approved indications of attention-deficit/
hyperactivity disorder and narcolepsy. The lack of adverse
effects associated with methylphenidate use in our patients
may also be related to our careful psychiatric assessment
that excluded difficult-to-wean patients with predominant
anxious and psychomotor-agitated features from methyl-
phenidate treatment. They were administered benzodiaze-
pines such as clorazepate or lorazepam.

To deepen discussion, we want to emphasize that the
clinical challenge for the consultation-liaison psychiatrist
was to ascertain whether the weaning process was com-
plicated owing to the patients’ severe anxiety of dyspnea
or owing to their depressed mood and apathetic state
secondary to depression. Administration of methylpheni-
date to enhance the weaning process would probably be
counterproductive to anxious and agitated patients, since
methylphenidate can worsen agitation, restlessness, and in-
somnia. Methylphenidate can eventually produce cardio-
vascular disturbances such as palpitations, sweating, and
tachycardia. These side effects commonly increase anxiety
or even mimic panic attacks. We thus excluded this sub-
group of difficult-to-wean patients in the ICU from
methylphenidate treatment. They would rather benefit
from anxiolytics and, if available, biofeedback or relax-
ation techniques. Basically, it should be the responsibility
of the consultation-liaison psychiatrist—based on thor-
ough history taking and assessment of the present mental
state—to evaluate the psychological factors in the weaning
patients and to recommend appropriate interventions to
manage their psychological problems.

CONCLUSION

Methylphenidate monotherapy is a rapidly effective
and safe treatment for depression in patients hospitalized
for life-threatening illness in the ICU who are difficult

to wean from mechanical ventilation. Despite the short-
comings of these clinical observations that did not employ
blinding or control groups, we would encourage further
research for this population of patients with prospective
study designs and random allocation, since it is of para-
mount importance to establish a rapidly effective and safe
treatment for them.

Drug names: clorazepate (Tranxene), lorazepam (Ativan and others),
methylphenidate (Ritalin and others), paroxetine (Paxil), reserpine
(Serpasil and others).
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