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Abstract

Some meta-analyses of randomized placebo-controlled trials on antidepressants conclude that there might be an

increased risk for suicidal behaviour, especially in children and adolescents but also in adults. Placebo-controlled

trials exclude patients with serious suicidality and might therefore underestimate the risk of respective adverse

events. The change of suicidal ideation and the prevalence of suicides and non-fatal suicide attempts were

therefore analysed in a large naturalistic prospective multicentre study of depressed in-patients. Additionally,

specific risk factors for new emergence of suicidal ideation were investigated. The naturalistic prospective study

was performed in 12 psychiatric hospitals of the German research network on depression and suicidality (seven

psychiatric university hospitals and five district hospitals) in Germany. All patients (n=1014) were hospitalized

and had to meet DSM-IV criteria for major depressive disorder. Six events were defined for the purposes of

statistical analysis : ‘emergence’, ‘extended emergence’, ‘ improvement ’ and ‘worsening of suicidal ideation’,

‘suicide attempts’ and ‘suicides’. Logistic regression analysis and classification and regression trees (CART)

analyses were conducted to determine specific risk factors for new emergence of suicidal ideation. The mean

HAMD total score decreased from 24.8 at baseline to 10 after 10 wk. An effect on suicidality was evident by week

2 in the sense of a decrease of the mean HAMD item-3 score. Emergence, worsening and improvement of suicidal

ideation occurred in 3.2%, 14.74% and 90.79% of patients, respectively. A total of 10 suicide attempts and two

suicides were reported. The rate of suicides (13.44/1000 patient-years) was rather low and comparable to the rate

observed in randomized controlled antidepressant trials. Five risk factors for emergence of suicidal ideation were

determined with two independent statistical methods : age (with higher risk at age<45 yr), treatment resistance,

number of hospitalizations, presence of akathisia and comorbid personality disorder. Age <45 yr as one of five

risk factors for the emergence of suicidal ideation is in line with the meta-analysis performed for the recent US

Food & Drug Administration (FDA) memorandum; although the naturalistic study design does not permit

definite conclusions to be made about certain compounds. The rate of suicides was comparable to that seen in

randomized controlled trials, as were the rates of emergence and worsening of suicidal ideation, but more

improvement was found. Thus, in-patient treatment in a psychiatric care setting, including daily assessments of

suicidality by trained psychiatrists adhering to the rules of good clinical practice (e.g. use of specific co-medi-

cations, supportive psychotherapy and continuous medical attendance by nursing staff) might be beneficial.
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Introduction

Worldwide, one million people die from suicide every

year (WHO, 2001). Depression is one of the most

common reasons for suicide (Moller, 2003). Treatment

with antidepressants can not only reduce depressive

symptoms and illness burden but also appears to be

beneficial in reducing suicidality (Moller, 2006a).

Furthermore, epidemiological data suggest that anti-

depressants may even have a prophylactic effect on

suicidality (Moller, 2006a).

It has been known for a long time that anti-

depressants can increase the risk of suicidal thoughts

and behaviour in a subgroup of patients under certain

conditions (Moller, 2006b). These first conclusions

were drawn from case reports. In the last few years

this phenomenon has been discussed mainly in re-

spect to paediatric psychiatry. However, this debate

has also gained more and more attention in adult

psychiatry, with a main focus on SSRIs. Finally, this

controversy stimulated comprehensive US Food &

Drug Administration (FDA) re-analyses including

data of 372 randomized controlled efficacy trials

(n=99.839 patients) (FDA, 2007). Age-stratified ana-

lyses, the risk for patients aged 18–24 yr was signifi-

cantly elevated (odds ratio 1.55, 95% confidence

interval 0.91–2.70). The majority of events were related

to new emergence of suicidal ideation and suicide

attempts and not to suicides. Subsequently, the FDA

ordered in May 2007 that for all antidepressants the

existing black box warning should be updated to in-

clude warnings about suicidality during initial treat-

ment of young adults aged 18–24 yr.

However, such warnings may discourage psychi-

atrists from using antidepressants, which in turnmight

lead to an increase of suicidality. Gibbons and col-

leagues (2007) showed that after the release of the FDA

warnings the antidepressant prescription rates de-

creased in the USA and The Netherlands by about

22%. Simultaneously the suicide rates in youths in-

creased up to 49% in The Netherlands and up to 14%

in the USA, showing the highest increase since sys-

tematic collection of suicide data.

The question in this context is whether data derived

from phase III studies might have underestimated

the risk of antidepressants to induce suicidality. The

analyses of randomized controlled trials (RCTs) are

probably the best basis for statements about the sui-

cide risk of certain antidepressants, although most of

the trials do not deal with samples enriched for the

symptom suicidality. Furthermore, special risk factors

such as comorbid personality disorders, alcohol abuse,

etc. are also mostly exclusion criteria. The question

remains unanswered whether findings from analyses

of low-risk populations with major depressive dis-

order (RCTs) can be transferred to real-world patients

with comorbidities or high-risk populations of sev-

erely depressed in-patients.

Hence, other methods of obtaining evidence are re-

quired to gain a complementary view. For this reason,

the data of a large prospective multicentre trial of

hospitalized depressed in-patients (n=1014) were

evaluated. As the FDA meta-analyses showed the

strongest effects on new emergence of suicidal idea-

tion, we chose to focus on suicidal ideation in this

study, and adopted a method originally described

by Beasley et al. (1991). In addition, risk factors

for patients who are at risk of sudden emergence of

suicidality during appropriate treatment were ident-

ified.

Our hypothesis was that the assumed suicidality-

promoting effect of antidepressants would cause an

increased rate of suicidality-related events in our high-

risk population under routine treatment conditions,

compared to rates observed in meta-analyses of clini-

cal trials.

Method

Sample and data collection

Data from a large prospective, naturalistic, multicentre

study (n=1014) were analysed. The study was part of

the German research network, funded by the German

Federal Ministry of Education and Research (BMBF).

The protocol and the main study aims are described in

detail elsewhere (Seemüller et al., 2008). Subjects were

recruited from seven German psychiatric university

hospitals (two in Munich, two in Berlin, and one each

in Tübingen, Düsseldorf, Halle) and five psychiatric

district hospitals (Munich, Garbersee, three in Berlin)

(see Appendix).

Inclusion criteria were age between 18 and 65 yr

and signed written informed consent. Patients had

to meet ICD-10 diagnostic criteria for any major de-

pressive episode (ICD-10 : F31.3x–5x, F32, F33, F34,

F38, F39) or for a depressive disorder not otherwise

specified (ICD-10). Moreover, the diagnosis of a de-

pressive spectrum disorder according to DSM-IV was

confirmed using the Structured Clinical Interview for

DSM-IV (SCID-I and SCID-II ; Wittchen et al., 1997).

Sociodemographic and clinical variables, as well as

potential suicide-related events, were collected using

the scale of clinical and sociodemographic variables

in psychiatry (BADO; Cording et al., 1995), psycho-

pathological symptoms were assessed using the
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Hamilton Depression Rating Scale (HAMD-21;

Hamilton, 1967), and side-effects as well as suicide-

related events were recorded using the side effect-

rating scale (UKU; Lingjaerde et al., 1987). Ratings

were assessed at baseline and every 2 wk until dis-

charge. Patients were included in the analysis if at

least two assessments were available. Patients were

treated at the discretion of the psychiatrist in charge

under consideration of the national and international

guidelines for the treatment of depression (APA,

WSFBP) (Bauer et al., 2007; APA, 2000; DGPPN, 2000).

The medication class, active compounds and treat-

ment duration were also recorded. Suicide attempts

and suicides were classified in accordance with the

Columbia Classification Algorithm of Suicide (Posner

et al., 2007).

Suicide attempts resulting in hospitalization were

distinguished from suicide attempts during in-patient

treatment. These methods were described in detail

in a study protocol approved by the Ethics Review

Committee of each participating site.

Event definition

To analyse suicidal ideation, events were assessed ac-

cording to Beasley et al. (1991) by using HAMD item 3.

HAMD item 3 was scored as follows: 0, ‘Absent’ ; 1,

‘Feels life is not worth living’ ; 2, ‘Wishes he were

dead or any thoughts of possible death to self ’ ; 3,

‘Suicide ideas or gestures’ ; 4, ‘Severe ideation, usually

involving suicidal behaviour’.

Emergence of substantial suicidal ideation was de-

fined as an increase of the HAMD item-3 score from 0

or 1 at baseline to 3 or 4 at any time during treatment.

Thus, it was only calculated for patients whose initial

item-3 score at baseline assessment was 0 or 1

(n=469).

Extended emergence of suicidal ideation was ad-

ditionally defined to increase the number of patients

available for predictor analyses. Hence, not only

patients with a low HAMD item-3 score, but also

patients with low scores at any time during the treat-

ment period with a subsequent increase above the

threshold of the corresponding item fell into this

category. Thus, we were able to increase significantly

the amount of data available for this event analysis

(n=960).

Worsening, improvement and long-term course over

10 wk of suicidal ideation

Worsening was defined as any increase of the HAMD

item-3 score during the whole observational period.

It was only evaluated for patients whose initial score at

baseline was not the maximum score of the corre-

sponding item (n=848).

Improvement of suicidal ideation was defined as

any decrease of the HAMD item-3 score from baseline

during the whole observational period. It was only

evaluated for patients whose initial score at baseline

was not the minimum score of the corresponding item

(n=738).

In addition, a mean score analysis on the HAMD

item-3 score was performed to gain a general im-

pression of the effects of in-patient antidepressant

treatment on suicidality. The naturalistic design of our

study resulted in a decrease of sample size as the

study progressed. Therefore, and to ensure better

comparability with RCTs, we chose to include in this

analysis only the first 10 wk of in-patient treatment.

The actual number of subjects giving data to the

analysis at baseline and at weeks 2, 4, 6, 8 and 10 were

1014, 937, 810, 599, 417 and 296, respectively.

Statistical analyses

Data are presented as percentages for categorical

variables and as means and standard deviations for

continuous variables. Simple proportions of the rel-

evant variables are presented for the descriptive

analysis of the dataset, while for the number of non-

fatal suicide attempts and suicides these proportions

are set in relation to 1000 person-years. Course graphs

with the application of the last observation carried

forward (LOCF) method show the changes in HAMD

item 3 during clinical treatment. Differences in these

scores between different dates were assessed using

Wilcoxon rank-sum tests. Two different methods

were used to find predictors for extended emergence:

(1) logistic regression and (2) classification and re-

gression trees (CART) analysis. To obtain maximum

statistical power, we only used the event ‘extended

emergence’ as the dependent variable for logistic re-

gression models as well as for the CART analyses. On

the basis of findings described in earlier publications,

a total of 18 predictors were included in our analyses :

HAMD total score, gender, age (also dichotomized

>45 and f45), years since first diagnosis, suicide

attempt immediately before hospitalization, suicide

in first- and second-degree relatives, alcohol abuse or

dependency, any substance abuse or dependency, any

comorbid personality disorder, diagnosis of any bi-

polar disorder, number of hospitalizations, akathisia,

presence of childhood trauma, treatment resistance,

family status, children, native language German.

Treatment resistance refers to treatment resistance at

baseline as referral reason for hospitalization (BADO;
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Cording et al., 1995) and was defined according

to current Good Manufacturing Practices Guidelines

(cGMP) guidance as non-response to consecutive

treatment with two products of different classes, used

for sufficient length of time at an adequate dose

(EMEA, 2005). Starting with a logistic regression

model including all possible predictors, a forward-

backward method based on Akaike’s Information

Criterion (AIC) was used to identify the relevant

predictors. A CART analysis was used to verify the

results, with binary splits and a stop criterion based on

the p value of a univariate test of independence

between any of the input variables and the response.

The rank of a predictor in the splits found was of less

importance, while a predictor was considered strong if

it was found in both the logistic regression and the

CART models.

Results

Sample characteristics

The mean age was 45.03¡11.89 yr ; 63.0% of the total

sample were woman. Patients were hospitalized for

53.59¡47.55 d (median 43). The mean HAMD total

score at baseline was 24.8¡6.8, indicating that most

patients were moderately to severely depressed at the

time of admission (Table 1). Of 1014 patients, 290

(28.6%) were acutely suicidal, with a HAMD item-3

baseline score >3 (Table 2).

Suicides and suicide attempts

Of the 1014 patients, 137 (13.51%) had a suicide

attempt immediately prior to hospitalization. During

treatment, 10 (0.97%) patients attempted suicide with

non-fatal outcome and two patients died from suicide

(0.20%). After adjustment for treatment duration, the

rate of suicides was 13.44 and of suicide attempts

67.21/1000 patient-years.

After admission, one patient was put on a stable

dosage of venlafaxine which was titrated up to 225 mg

and remained unchanged for 22 d until suicide. In

addition this patient took 2 mg lorazepam for 39 d

which has been titrated down from 2 mg to 1 mg 2 d

before suicide.

The other patient received 15 mg mirtazapine from

days 1–7 and afterwards remained on a stable dosage

for a further 50 d (30 mg). In addition he received al-

prazolame (1.5 mg) for 13 d which has been tapered

down every third day by 0.5 mg and was stopped 34 d

before suicide. He additionally received music ther-

apy, psychotherapy, occupational therapy and physi-

cal therapy throughout the whole hospital stay.

Emergence and extended emergence of suicidal

ideation

Fifteen (3.2%) of 469 patients showed emergence of

suicidal ideation as defined above (Table 3). A total

of 960 patients were available for the event analysis

‘extended emergence suicidal ideation’. Only 39 of

these patients (4.06%) showed an increase up to 3 or 4

on HAMD item 3 and were therefore classified as

‘extended emergers’.

Worsening, improvement and long-term course over

10 wk of suicidal ideation

Percentages and number of patients experiencing

worsening and improvement of suicidal ideation are

displayed in Table 3. Mean single-item scores for

the suicidality item of HAMD-21 are displayed in

Figure 1. A significant decline was already evident in

the second week after baseline.

Risk factors for emerging suicidal ideation

Both statistical analyses found the same five risk

factors for extended emergence of suicidal ideation

(see Table 4 and Figure 2). Age (with higher risk at

younger age), treatment resistance, number of hospi-

talizations, presence of akathisia and comorbid per-

sonality disorder.

Table 1. Baseline characteristics of all 1014 patients

Age

(yr)

HAMD

total

HAMD

item 3

Days in

hospital

Mean 45.03 24.80 1.63 53.59

S.D. 11.89 6.88 1.31 47.55

Range 18–69 1–50 0–4 0–406

HAMD, Hamilton Depression Rating Scale.

Table 2. Baseline distribution of the HAMD suicidality item 3

HAMD

item 3

No. of

patients

Proportion

(%)

0 233 22.98

1 255 25.15

2 236 23.27

3 170 16.77

4 120 11.83

Total 1014 100

HAMD, Hamilton Depression Rating Scale.
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Medication

Medication data were available for 859 patients of the

sample. A total of 821 patients received antidepressant

medication, 491 patients received tranquillizers and

363 hypnotic medication. Antipsychotic medication

was taken by 365 patients. Only 10 patients received

no psychopharmacological treatment at all.

The ten antidepressants most often prescribed, with

mean treatment duration time in days¡S.D., were

(in declining order) : venlafaxine (n=311, 40.4¡26.6),

mirtazapine (n=198, 30.7¡23.8), sertraline (n=145,

37.7¡26.8), citalopram (n=129, 37.1¡26.6), trimipra-

mine (n=102, 37.5¡33.3), amitriptyline (n=100,

36.5¡31.5), reboxetine (n=67, 26.8¡22.3), doxepine

(n=56, 31.3¡31.7), paroxetine (n=44, 26.0¡23.6) and

tranylcypromine (n=34, 43.8¡28.1).

With regard to tranquillizers, the overwhelming

majority of patients recieved lorazepam (n=451,

27.3¡29.5) followed by diazepam (n=39, 23.3¡25.9)

alprazolam (n=21, 19.5¡13.4), oxazepam (n=5,

45.2¡50.0) and bromazepam (n=2, 5¡1.4).

Discussion

The main strengths of our study are the large sample

size and the fact that it was exclusively funded by

the government, which in our opinion substantially

reduced the possibility of conflicts of interest. In ad-

dition, this study observed ‘real-world’ in-patients as

it was performed in neither a very selective population

of in-patients with major depression nor a strictly

controlled situation.

Suicide attempts and suicides

As expected in a population of patients suffering from

depression, suicide rates in our sample (13.2/1000

patient-years) were much higher than in the general

population (0.09/1000 patient-years) (Kessler et al.,

1999) but only slightly higher than the suicide rates

in RCTs (7.1–11.6/1000 patient-years) (Beasley et al.,

1991). Suicide attempts plus suicides occurred at a rate

of 1.82% in Acharya’s meta-analysis of duloxetine

studies (Acharya et al., 2006), which is higher than the

rate we observed (1.18%). In the meta-analysis by

Fergusson and colleagues (2005) (including 345 trials

with 3626 patients), the overall rate of suicide attempts

with respect to treatment duration was 18/1000

patient-years. In comparison, the rate in the present

study was 67/1000 patient-years. Again, taking into

account that placebo-controlled trials not only exclude

patients suffering from acute suicidality but also

patients with comorbidities such as most organic

diseases, alcohol abuse or personality disorders, the

rate of 67/1000 patient-years in our study appears

reasonable. Moreover, our data must also be put into

perspective with epidemiological findings on de-

pression and suicidality. About 15% of patients with

major depressive disorder die by suicide, 20–40% will

exhibit suicidal behaviour and up to 80% will exper-

ience suicidal ideation (Bostwick and Pankratz, 2000).

In 1989 Black and colleagues (1989) published 2-yr

follow-up data of 1074 patients hospitalized for de-

pression. They found 25 completed suicides which

relate to 116/1000 patient-years, showing much higher

rates than in our sample.

Emergence, worsening and improvement of suicidal

ideation

Surprisingly, the rate of observed emergence of suici-

dal ideation with HAMD item 3 (3.2%) was quite

similar to the rate for tricyclic antidepressants (TCAs)

Table 3. Numbers and percentages of all events by category

Hamilton Depression Rating Scale

No. of patients

with event

Total no.

of patients

Proportion

(%)

Emergence 15 469 3.20

Extended emergence 39 960 4.06

Worsening 125 848 14.74

Improvement 670 738 90.79

0.0
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1.0
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3.0

Week
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  (
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0 2 4 6 8 10
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*** * *

Figure 1. Mean single-item scores for the suicidality item

(item 3) of HAMD-21 (*** p<0.001, * p<0.05).
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observed by Beasely in his meta-analysis, despite the

high-risk population (1.2% for fluoxetine, 2.6% for

placebo, 3.6 for TCAs) (Beasley et al., 1991 ; Acharya

et al., 2006). Acharya found a much lower rate of

0.58% in his meta-analysis of duloxetine studies

(Acharya et al., 2006). One reason for this low rate

may be reflected by the low HAMD item-3 mean

score at baseline of 0.88–0.96, compared to 1.4 in our

sample.

We defined the additional event ‘extended emerg-

ence’ in order to increase the statistical power for

predictor analyses. The rates observed with this

definition were only slightly different from those

found with Beasley’s original definition (HAMD-3:

4.06%) but allowed us to double the sample size

available for analysis.

Worsening of suicidal ideation according to HAMD

item 3 was observed in 125/848 patients (14.4%).

Beasley and colleagues found similar rates in their

meta-analysis for this event, ranging from 15.3% for

SSRI-treated patients to 16.3% for patients with TCAs

and up to 17.9% for patients receiving placebo

(Beasley et al., 1991). The meta-analysis by Acharya

et al. (2006) (duloxetine, 1812 patients ; placebo, 1814

Table 4. Predictors of extended emergence with logistic regression models

Coefficient

Effect

coefficient S.E. z value p value

(Intercept) x2.16609 0.66086 x3.278 0.001047**

Age x0.05894 0.9427633 0.01579 x3.733 0.000189***

Previous

hospitalizations

1.26039 3.526797 0.38658 3.260 0.001113**

Resistance 1.29758 3.660428 0.42740 3.036 0.002398**

Akathisia 0.74780 2.112348 0.26131 2.862 0.004213**

Personality

disorder

0.94976 2.585089 0.34365 2.764 0.005714**

** p<0.01, *** p<0.001.

Personality disorder
p = 0.002

1

no yes

Previous hospitalizations
p = 0.007

2

yes no

Treatment resistance
p < 0.001

3

no yes

n = 16
y = (0.812, 0.188)

4
HAMD total
p = 0.036

5

� 34 > 34

n = 126
y = (0.992, 0.008)

6
n = 10

y = (0.9, 0.1)

7

Akathisia
p = 0.016

8

� 0 > 0

n = 13
y = (0.692, 0.308)

10

Age
p < 0.001

11

� 26.804 > 26.804

n = 44
y = (0.864, 0.136)

12
n = 635

y = (0.98, 0.02)

13

n = 116
y = (0.905, 0.095)

9

Figure 2. Risk factors using classification and regression trees (CART) models.
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patients) reported lower rates (8.10 for duloxetine and

12.7 for placebo).

Ninety percent of the 738 patients with an initial

HAMD item-3 score >3 showed an improvement of

suicidal ideation. Beasley found improvement in 72%

of patients treated with fluoxetine, in 69.8% of patients

on TCAs and in 54% of patients on placebo, clearly

showing significant differences regarding treatment.

In Acharya et al.’s meta-analysis, improvement on

HAMD item 3 was found significantly more often in

patients on duloxetine (74.49%) than in placebo-

treated patients (64.5%). However, our good results

may be due to a selection bias during the course of

treatment. As depressed patients were rarely dis-

charged when acutely suicidal, and the final study

visit was at discharge, higher improvement rates in the

present study may be inherent to the naturalistic study

design. The mean treatment duration time was

53.59¡47.55 d and therefore clearly longer than in

phase III studies. Thus, patients had a longer time to

recover, which also might have contributed to the high

improvement rates.

Age and other risk factors for emergence of suicidal

ideation

A large number of prospective studies have examined

risk factors for suicidal behaviour. These studies

have implicated the following as predictors of suicidal

behaviour : a history of suicide attempt, a psychiatric

condition such as ongoing major depression, alcohol

or other substance use disorder, hopelessness, separ-

ation or loss, anger, and suicidal ideation (Beasley and

Reith, 2005; Bernal et al., 2007 ; Bostwick and Pankratz,

2000 ; Moller, 2003). However, the relation between

suicidal ideation, suicide attempt and suicide remains

unclear. Results from epidemiological studies suggest

that suicide attempts occur about 8–10 times more of-

ten than suicides. Sokero and colleagues report that

among a sample of 269 depressed patients, 58% ex-

perienced suicidal ideation and 15% attempted sui-

cide. Almost all of the patients (95%) also had suicidal

ideation. The authors conclude that suicidal ideation

appears to be a precondition for suicidal acts (Sokero

et al., 2003). We also found high correlations

(p=0.000027) in our sample between emergence of

suicidal ideation and suicidal behaviour, thus sup-

porting this concept.

It might be helpful to characterize those patients at

risk for newly emerging suicidal ideation under treat-

ment. Of 22 potential risk factors for extended emerg-

ence of suicidal ideation, two independent statistical

methods identified the same five: age, treatment

resistance, number of hospitalizations, presence of

akathisia and comorbid personality disorder.

The most interesting risk factor identified in our

analyses is age : patients aged <45 yr are at a higher

risk for emergence of suicidal ideation. This is in good

accord with the previously cited FDA meta-analysis

(FDA, 2007). The pooled analysis of combined

data from paediatric and adult trials found a clear

relationship between age and suicide risk under anti-

depressant use. The odds ratios compared to placebo

were 2.88 for paediatric studies in patients aged

<12 yr and 0.37 for trials in adult populations

aged >65 yr, suggesting a protective effect of anti-

depressants. The risk declines to <1 at age y40 yr

(FDA, 2007). Higher impulsivity rates (Becker and

Grilo, 2007 ; Witte et al., 2008), higher rates of sub-

stance abuse and higher vulnerability to all kind of

stressors (including antidepressants!) due to the non-

completion of brain maturation are being discussed as

the underlying pathophysiology for higher suicidality

in children, young adults and adolescents (Renaud

et al., 2008).

The promotion of suicidal ideation by akathisia, re-

sulting in suicidal behaviour, is one of the earliest

concepts of medication-induced suicidality. It was first

described in fluoxetine case reports (Lipinski et al.,

1989) in the early 1990s and led to the ‘four neuron

hypothesis ’ which proposes that by inhibiting the

nigrostriatal dopamine tract, increased serotonin

activity is capable of inducing extrapyramidal side-

effects (Hamilton and Opler, 1992). The fact that DSM-

IV-TR has also connected akathisia with suicide risk

indicates the importance of this point. However, it

should be kept in mind that akathisia might also be a

symptom of agitated depression and should therefore

be clinically distinguished (Akiskal et al., 2005).

Comorbid personality disorder is also a well estab-

lished risk factor for suicidality (Galfalvy et al., 2006 ;

Oquendo et al., 2007) and has been linked to an in-

creased risk for suicidal ideation (Jeglic et al., 2007).

Personality disorders and especially borderline per-

sonality disorders can increase the risk of suicidality

either directly through increased impulsivity or via

paradoxical drug effects (Moller, 2006b). It is note-

worthy that the presence of a comorbid personality

disorder is usually an exclusion criterion in most RCTs

and may therefore have been understudied.

Other widely accepted risk factors are hospitaliz-

ation itself, the number of prior hospitalizations

and treatment resistance. We also found the number

of hospitalizations to be an important risk factor for

suicidal ideation. Data from Danish longitudinal

registers (21161 suicides) showed that men with
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prior hospitalizations had a 14.1% risk and women a

22% risk of dying by suicide, and risk increased with

an increasing number of hospitalizations (Qin and

Nordentoft, 2005). Treatment resistance itself not only

puts patients at higher risk for suicide but is also

associated with a higher risk for treatment emergent

suicidal ideation. One underlying mechanism might

be that hopelessness (Sokero et al., 2003), which may

arise more often during treatment resistance, is a

risk factor both for suicidal ideation and suicidal

behaviour (Oquendo et al., 1997).

The most obvious limitation of this study is its

naturalistic, prospective, multicentre study design

with no control group and heterogeneous treatment

strategies without blinding or randomization. There-

fore, no strict conclusions regarding effects of medi-

cation on suicide rates, suicidality or suicidal ideation

can be drawn from this analysis. In addition, un-

fortunately one of the most valid and best established

risk factors, the history and number of prior suicide

attempts, was not systematically assessed in this

study. This may have influenced the hierarchy of the

risk factors we found for extended suicidal ideation.

Although we analysed data from a high-risk popu-

lation, we did not find any indication of increased

treatment-emergent suicidal ideation or for increased

rates of suicides in comparison to data from controlled

trials. However, younger age as risk factor for suicidal

ideation is in line with the FDA analysis. Thus, the

present analysis might suggest that the risk for sui-

cides and suicide attempts under routine in-patient

conditions in accordance with good clinical practice

(careful daily observation of the patient’s psycho-

pathology, intensive symptomatic therapy and early

intervention in case of emergent suicidality) might be

kept within acceptable limits.

Appendix. Network study hospitals

The network study was conducted in 12 psychiatric

hospitals : Berlin Charite Campus Mitte (Andreas

Heinz, Mazda Adli, Katja Wiethoff), Berlin Charité

Campus Benjamin Franklin (Isabella Heuser, Gerd

Bischof), Berlin Auguste Viktoria Klinik (Joachim

Zeiler, Robert Fisher, Cornelia Fähser), Berlin

St Hedwig (Florian Standfest), Berlin St Joseph

(Dorothea Schloth), Düsseldorf (Wolfgang Gaebel,

Joachim Cordes, Arian Mobascher), Gabersee (Gerd

Laux, Sissi Artmann), Haar (Wolfram Bender, Nicole

Theyson), Halle (Andreas Marneros, Dörthe Strube,

Yvonne Reinelt), Heidelberg (Christoph Mundt,

Klaus Kronmüller, Daniela Victor), München LMU

(Hans-Jürgen Möller, Ulrich Hegerl, Roland

Mergel, Michael Riedel, Florian Seemüller, Florian

Wickelmaier, Markus Jäger, Thomas Baghai, Ingrid

Borski, Constanze Schorr, Eva Dichgans, Roland

Bottlender), München MPI (Florian Holsboer,

Matthias Majer, Marcus Ising).
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