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Abstract Attention deficit hyperactivity  disorder
(ADHD) is frequently comorbid with borderline personal-
ity disorder (BPD). However, few studies have examined
how comorbid BPD-ADHD patients, treated or not with
methylphenidate (MPH), respond to psychotherapy com-
pared to non-comorbid BPD patients. In this perspective,
we used a naturalistic study to compare, during a month-
long intensive dialectical behaviour therapy (DBT), the
clinical course of BPD patients and comorbid BPD-ADHD
patients who were treated or untreated with MPH. Out of
the 158 BPD patients recruited, 59 had adult ADHD as a
comorbidity; among these, 29 underwent a treatment with
MPH or des-methylphenidate, while the 30 others did not.
MPH treatment was given non-randomly and only when
ADHD was considered to be hampering the capacity of the
subjects to follow the therapy. Patients completed the fol-
lowing forms upon admission and after 1 month of treat-
ment: the adult ADHD Self-Report Scale (ASRS v.1.1), the
Barratt Impulsiveness Scale (BIS-10), the State-Trait
Anger Expression (STAXI), the Beck Depression Inven-
tory II (BDI-II), and the Beck Hopelessness Scale. At
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baseline, comorbid BPD-ADHD patients showed signifi-
cantly higher impulsiveness than BPD patients. In the
entire sample, there was a significant decrease in all
dimensions ranging from small to large effect sizes during
the 4-week intensive DBT. BPD—-ADHD patients who were
undergoing MPH treatment showed a significantly
improved response to DBT treatment for Trait—State Anger
scores, motor impulsiveness, depression severity, and
ADHD severity, when compared to those without stimulant
medication. This study outlines the importance of sys-
tematically screening BPD patients for ADHD, since a
MPH-based treatment will improve the symptoms of
patients who are comorbid for BPD and ADHD. Due to the
non-random allocation of subjects, more severely affected
patients were more readily placed on MPH; this suggests
that the more severe the ADHD symptoms, the greater the
chance for the patient of being treated.

Keywords ADHD - Borderline personality disorder -
Methylphenidate - Response to treatment - Psychiatry

Introduction

The treatment of borderline personality disorder (BPD) is
complex and challenging for many reasons, among which
features its high frequency; BPD affects roughly 2 % of the
general population and up to 15 % of patients undergoing
psychiatric treatment or consultations (Skodol et al. 2002).
Also, some of the core elements of the disorder, such as
impulsiveness (Herpertz et al. 1997), emotion management
issues (in particular anger) (Herpertz et al. 1999), self-
harm, and repeated suicide attempts, cause significant
mortality and morbidity rates (Lieb et al. 2004). A dramatic
consequence of those behavioural difficulties is that they
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generate many interruptions of treatment that hinder efforts
to properly monitor the patient’s clinical course within the
mental health system (Lieb et al. 2004). The high fre-
quency of comorbidities is another distinguishing feature
of the disorder that complicates the patient’s clinical profile
(Zanarini et al. 1998; Skodol et al. 2002).

It is currently an accepted fact that psychotherapy is the
first-line treatment of BPD, and several BPD-specific
interventions have been developed and studied; various
therapies have now been shown to be effective in treating
this disorder (Stoffers et al. 2012), including, among others,
the dialectical behavioural therapy (DBT) (Lynch et al.
2007), the mentalisation-based therapy (MBT) (Bateman
and Fonagy 2010), or the transference-focused therapy
(TFP) (Yeomans et al. 2013). Pharmacological treatment is
used as a complement to psychotherapy as it partially tar-
gets only some of the dimensions of the disorder, such as
impulsive behavioural dyscontrol and affective dysregula-
tion (Ingenhoven et al. 2010). In the complex pharmaco-
logical treatment algorithm of BPD (Ingenhoven et al.
2010), related comorbidities should be included and tar-
geted (American Psychiatric Association 2001).

Among the comorbidities frequently encountered in
BPD sufferers, the adult attention deficit hyperactivity
disorder (ADHD) is of particular interest, because of its
comorbidity rate of about 16 % on the one hand (Philipsen
et al. 2008), and because it appears to share some core
features with BPD, such as impulsiveness, emotional dys-
regulation, anger and stress management issues (Philipsen
et al. 2009; van Dijk et al. 2012) on the other. Difficulty to
control emotions and mood lability are indeed recognised
as core symptoms of ADHD since the Wender Utah criteria
were published, although they have not been recognised by
the DSM-V. Several recent papers support the idea that
emotion regulation difficulties play a central role in ADHD
(Matthies et al. 2014; Shaw et al. 2014). Moreover, both
BPD and ADHD share the same developmental aspects
(Zanarini et al. 1997; Zanarini 2000; Fossati et al. 2002).

Studies show that despite their resemblance, these dis-
orders are in fact distinct (Davids and Gastpar 2005; Phil-
ipsen 2006); ADHD differs from BPD mainly because it
relies on inhibitory deficit (Nigg 2001; Lampe et al. 2007;
Jacob et al. 2010). Furthermore, we previously compared
aspects such as impulsiveness and anger among patients
suffering from BPD, ADHD, and comorbid patients affec-
ted by both disorders, with the latter group showing higher
aggression and substance abuse rates (Prada et al. 2014). It
has been suggested that ADHD could be an aggravating
factor when comorbid with BPD (Philipsen et al. 2008).
There are only very few studies, which are mainly case
studies, about the treatment of comorbid BPD-ADHD
patients. Those studies showed that a proper treatment for
ADHD improves the patient’s symptoms (van Reekum and
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Links 1994; Golubchik et al. 2008). It is also interesting to
note that the treatment of ADHD has been shown to
improve emotion dysregulation in ADHD patients (Shaw
et al. 2014), and it might also be useful to BPD patients.

The aim of this study is to compare the clinical course of
BPD patients and comorbid BPD-ADHD patients, treated
or untreated with methylphenidate (MPH) compounds
during a month-long therapy program. It is a specialised
treatment for the DBT type of the BPD disorder, the effi-
ciency of which has recently been demonstrated (Perroud
et al. 2010b). The current investigation is part of a broader
study aiming at deciphering clinical and dimensional
aspects of BPD, ADHD, and comorbid BPD-ADHD
patients (Prada et al. 2014). The question that we seek to
answer here is whether elements exist to differentiate these
three groups of patients (BPD; BPD-ADHD treated; and
BPD-ADHD untreated), at the beginning and at the end of
the treatment. We also wish to examine the relevance of
using a concomitant treatment for ADHD on BPD patients
suffering from this comorbidity. To the best of our
knowledge, this is the first study to examine the response to
combined psychotherapy and pharmacotherapy in a sample
of BPD and comorbid BPD-ADHD subjects.

Methods

This is a naturalistic study conducted in an outpatient
psychotherapy centre specialised in treating BPD sufferers
and adult ADHD sufferers. Our centre provides DBT,
following the model developed by Linehan (1993). The
treatment program is specific in that it offers, in addition to
the standard DBT treatment, an intensive DBT program,
the duration of which is reduced to 1 month, with daily
group and individual sessions (Perroud et al. 2010b).

The patients are referred to us by private psychiatrists or
by the psychiatric hospital. The population that undergoes
our BPD program is particular as it is nearly exclusively
made up of women. Women represent the large majority of
those who contact us for a clinical assessment. Further-
more, among the male patients referred to us, some show
criteria that exclude them from the program, such as sub-
stance addiction and legal problems.

The study was approved by the ethics committee of the
University Hospitals of Geneva (HUG), and a written
informed consent form was signed by all participants.

Participants

For the purpose of this study, we recruited 166 patients
who suffer from BPD and who are being treated in our
therapy program. In this group of 166 BPD sufferers, 67
also had adult ADHD as a comorbidity. Among these 67
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patients, 29 underwent a treatment with MPH- or des-
methylphenidate (dAMPH)-based stimulants, whereas the 38
others did not receive the treatment. As we have already
mentioned, the diagnosis of adult ADHD is established
upon admission and based on a clinical interview con-
ducted by an experienced psychiatrist. The decision to treat
the patient with stimulants was made when ADHD was
deemed to be hampering the capacity of the subjects to
follow the therapy. Thus, not all ADHD comorbid patients
were treated. Treatment was started just before the begin-
ning of DBT treatment with an equivalent of 10 mg of
MPH, later adjusted up to an equivalent of 80 mg
according to individual responses (Faraone and Glatt 2010;
Volkow and Swanson 2013). None of the participants who
were offered MPH treatment declined to take it. Treatment
was stopped if patients complained of unbearable adverse
side effects or when instances of non-response were
observed. Worthy of note is the fact that non-responders to
MPH or those who had to stop this medication due to side
effects (N = 8) were removed from subsequent analyses
(see Fig. 1). Other treatments at admission usually
remained unchanged but some may have been adjusted
according to clinical status. For instance, if a participant
suffered from a severe depressive episode without any
improvement after few weeks, his/her treatment was
adjusted accordingly (increased of dosage, augmentation

strategies, or change of molecule). Furthermore, only eight
subjects (all BPD without ADHD comorbidity) saw a
change in their other medications after entering our
program.

Measurements

Before being admitted in our therapy program, patients
undergo a clinical assessment interview conducted by two
members of the treatment team, one of whom is either an
experienced psychiatrist or an experienced psychologist.
The purpose of the interview is to confirm the presence of
BPD, of ADHD, and to exclude any medical condition or
axis-I disorder that might better explain the clinical profile
of the patient. Patients then undergo two semi-structured
interviews conducted by specially trained psychologists.
The first is a Diagnostic Interview for Genetic Studies
(DIGS), which systematically assesses axis-I comorbidities
along with ADHD symptoms during childhood and their
persistence into adulthood according to DSM-IV criteria
(Preisig et al. 1999). The DIGS uses 13 questions for
attentional symptoms and 10 questions for hyperactive—
impulsive symptoms, in order to capture the full spectrum
of the disorder. For the severity of ADHD, the mean value
obtained by the sum of these questions was used (see
Table 1). The second is a structured clinical interview

166 BPD patients

|

\

99 BPD patients

\l/

67comorbid BPD-
ADHD patients

MPH not
tolerated before
entering I-DBT
(N=8)

37 with MPH
treatment

30 without MPH

29 with MPH
treatment

treatment

23 Drop-
outs

7 Drop-
outs

5 Drop-

outs

76 BPD patients

23 comorbid BPD-ADHD

24 comorbid BPD-ADHD

patients patients with MPH treatment

Fig. 1 Flow chart of participants throughout the study. Decision to treat with MPH was made when ADHD was considered by the clinician to be
enough severe to hamper the capacity of the subjects to follow the therapy (I-DBT)
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Table 1 Clinical and demographic characteristics of the three clinical groups at baseline

BPD (N =99) BPD-ADHD + MPH BPD-ADHD Between groups comparison
(N =129) (N = 30)
Mean SD Mean SD Mean SD F(dp; p
Age 3286 10.62 29.07 7.07 30.24 9.29 2.07(2,150); 0.134
Age at onset of ADHD - - 3.95 1.5 4.20 1.99 3.86(2/54); 0.027
MPH mg/d - - 31.37 16.72 - - -
SCID-II BPD part 6.33 1.71 7.22 1.58 6.23 1.53 2.88(2,127); 0.059
Number of attentional symptoms*  — - 10.21 2.95 8.96 2.36 1.69(2,54); 0.194
Number of hyperactive symptoms* — - 5.16 1.94 272 1.91 9.58(2,52); 0.0003
Number of impulsive symptoms*  — - 2.27 0.95 1.64 1.09 5.32(2,51); 0.008
N % N % N % X% p

Gender 91 91.92 26 89.66 28 93.33 0.27; 0.871
ADHD type

Attentional - - 12 41.38 20 66.67 4.76; 0.312

Hyp./impul. - - 3 10.34 3.33

Combined - - 14 48.28 9 30.00
Treatment

Antidepressant 59 59.6 20 68.97 30.00 10.71; 0.005

Antipsychotics 36 36.36 11 37.93 16.67 4.45; 0.108

Mood stabilizers 5 5.05 7 24.14 10.00 9.52; 0.009
Axis-I disord. (lifetime)

MDD 71 71.72 20 68.97 16 53.33 10.05; 0.122

BD 23 23.23 8 27.59 8 26.67

Others 2.02 3.45 6.67

None 3 3.03 - - 4 13.33
Suicidal behav. 57 57.58 22 75.86 16 53.33 3.84; 0.147
Subst. use disord. 39 39.39 16 55.17 20 66.67 7.71; 0.021
Anx. disor. 72 72.73 27 93.1 21 70.00 5.81; 0.05
Eating disord. 44 44.44 19 65.52 11 36.67 5.53; 0.06
Dropout 23 23.23 5 17.24 7 23.33 0.49; 0.780
Behav. probl.

Self-cutting 26 26.26 10 34.48 27.59 14.28; 0.006

Other behaviours 15 15.15 11 37.93 6.90

Anger “crisis” 58 58.59 8 27.59 19 65.52

BPD patients (BPD), BPD patients with comorbid ADHD receiving MPH-based treatment (BPD-ADHD + MPH), and BPD patients with
comorbid ADHD not receiving MPH-based treatment (BPD-ADHD). Significant results are bolded

* Numbers based on the DIGS: 13 questions for the attentional symptoms, 7 for the hyperactive symptoms, and 3 for the impulsive symptoms

conducted to diagnose BPD (SCID-II BPD part) (First et al.
1994). Only patients who satisfy at least five of the nine
criteria for SCID-II BPD are considered for the purposes
hereof. With regard to ADHD, the presence of the disorder
before the age of seven (according to DSM-IV) is required,
based on the DIGS and the Wender Utah Rating Scale
(WURS), which includes 25 questions rated on a Likert
five-point scale, and for which we used the particularly
high threshold of 46 to establish a diagnosis of childhood
ADHD (Ward et al. 1993; Fossati et al. 2002).
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If the first interview seems to indicate the presence of
ADHD-compatible symptoms, the patient undergoes a
clinical interview with a senior psychiatrist at our centre,
focusing on adult ADHD.

In addition to these diagnoses and semi-structured
interviews, patients are required to complete the following
forms upon being admitted to the program and again after
1 month of specialised treatment: the adult ADHD Self-
Report Scale (ASRS v.1.1) to assess the severity of adult
ADHD (Romo et al. 2010), the Barratt Impulsiveness Scale
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(BIS-10) that measures three dimensions of impulsiveness
(motor and behaviour, cognitive and attentional, and non-
planning) (Bayle et al. 2000), the State-Trait Anger
Expression (STAXI) that measures expressions and expe-
riences of anger (Spielberger 1998), the Beck Depression
Inventory II (BDI-II) to assess the severity and symptoms
of depression (Beck et al. 1996), and finally the Beck
Hopelessness Scale (BHS) that assesses the degree of
pessimism regarding the future (BHS; Beck et al. 1974).

Other information, such as dysfunctional behaviours,
was retrieved from the medical charts and from the contract
signed by the patients when entering DBT, where targeted
dysfunctional behaviours are listed.

All the patients of our centre are invited to take part in
our clinical research activities. Those who decline receive
the same treatment and undergo the same clinical and
approval interviews as the other patients, but their data are
not retrieved from their medical file.

Statistical analyses

ANOVA and Chi-square tests were used to compare base-
line characteristics between groups. Mixed linear models
with hierarchical random effects of individual fitted with
maximum likelihood were used to assess response to
treatment in the entire sample (Perroud et al. 2010b). The
subject-specific random intercept was included in order to
relax the assumption of conditional independence in the
responses of the same person, thereby minimising type I
errors. Potential predictors of treatment response were
included as fixed factors. Values were standardised and may
thus be interpreted as effect sizes. ANOVA with percentage
of changes for each variable of interest as dependant vari-
ables was used to compare response to treatment between
the three different clinical groups (BPD, BPD-ADHD
treated, and BPD-ADHD untreated). As other treatments
(antidepressants and mood stabilizers) differed among
groups, other treatments were used as covariate in the
models (Table 1). A p value <0.05 was used as a threshold
for significance. All analyses were done using STATA v12.

Results

Table 1 displays the patients’ clinical and demographic
characteristics. Comorbid BPD-ADHD patients undergo-
ing MPH treatment differed from comorbid BPD-ADHD
patients who forewent such treatment in terms of age at
onset of ADHD (F (6 54) = 3.86; p = 0.03) and number of
hyperactive and/or impulsive symptoms (F sz = 9.58;
p =0.0003 and Fps1)=5.32; p=0.008). Comorbid
BPD-ADHD patients undergoing MPH treatment showed a
trend towards higher SCID-II BPD part scores than the two

other groups (F(2127 = 2.88; p = 0.059). This was also
reflected by more severe dysfunctional behaviours than the
other groups (more self-cuttings and fewer anger crises and
other behaviours) (X = 14.28; p = 0.006). As mentioned
above, psychopharmacological treatments (antidepressants
and mood stabilizers) differed among groups (Table 1).

At baseline, comorbid BPD-ADHD patients undergoing
or foregoing MPH treatment showed a degree of impul-
siveness that was significantly higher than that of BPD
patients (F(2,135) = 10.61; p = 0.0001) for BIS-10 total
score. This was mainly explained by increased motor
impulsiveness (11 items, e.g. “I act on impulse” or “I buy
things on impulse”) (F(2.140) = 15.60; p < 0.0001). The
three groups also differed at baseline in terms of ASRS
v.1.1 total score and depression severity (F( 140y = 14.49;
p < 0.0001 and F5 142y = 5.32; 0.006) (Table 2).

Retention of participants

Thirty-five subjects dropped out during the I[-DBT
(22.2 %). There was no difference between groups in
dropout rates (X2 = 0.49; p = 0.780) (Table 1). A history
of suicide attempts was associated with a lower dropout
rate; only 32.14 % (N =9) of those who dropped out
reported having attempted suicide, whereas more than 75 %
(N = 86) of those remaining in the therapy had attempted
suicide in the past (X2 = 18.35; p < 0.0001). This was also
reflected by fewer self-cutting behaviours among partici-
pants who dropped out, compared to those who remained in
the study (Table 3). Antidepressant administration further
reduced dropout rates; 61.8 % (N = 76) of those who
remained in the therapy were administered an antidepres-
sant, whereas this was the case only for 34.3 % (N = 12) of
those who dropped out (X* = 8.35; p = 0.004). A comor-
bid anxiety disorder was also associated with a lower
dropout rate. Finally, increased dosage in the MPH treat-
ment reduced the participants’ dropout rate (Table 3).

Response to intensive DBT

In the whole sample, with the exception of BIS-10 motor
impulsiveness, there was a significant decrease in all
dimensions ranging from small (for BIS-10 total score, for
example), medium (for State Anger, Anger Out, and
hopelessness, for instance), to large effect sizes (for
depression severity) (Table 4) during the 4-week intensive
DBT. Among the variables that distinguish the three groups
at baseline, displaying self-cutting behaviours as opposed
to anger crisis and/or other behaviours was associated with
an improved response to I-DBT (F(3,106) = 3.27; p = 0.04
when considering response in terms of reduction in
depression severity). No other significant baseline charac-
teristics between the three groups predicted outcome.
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Table 2 Comparison of the evolution of the scores between BPD patients (BPD), BPD patients with comorbid ADHD receiving MPH-based
treatment (BPD-ADHD + MPH), and BPD patients with comorbid ADHD not receiving MPH-based treatment (BPD-ADHD)

A. BPD (N = 76)*

B. BPD-ADHD + MPH

C. BPD-ADHD (N = 23)*

Between groups

(N = 24)* comparison
Baseline Post-treatment  Baseline Post-treatment  Baseline Post-treatment
Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Fuaps p
BIS-10
Total score 64.06 1672 6230 14.60 7837 19.54 70.10 21.59 7735 14.04 76.11 1520 3.31(3,94); 0.04
Motor 21.12  7.05 20.67 7.06 2947 795 25.70 9.60 2591 6.64 26.77 7.14  3.61(2,97); 0.03
Attentional 22.03 675 2124 558 2514 591 23.07 836 2586 583 24.83 6.53  1.08(2,97); 0.34
Non-planning 21.17  7.06 2039 647 2375 926 20.84 859 2557 654 2450  5.88 0340204y 0.71
STAXI
Trait Anger 2745  6.77 2497 6.62 2930 7.34 2461 7.01 2648 6.26 26.05 7.92  3.11,9s); 0.05
State Anger 23.60 8.77 18.438 6.28 2644 835 17.52 571 2225 834 1833 7.49  3.19(2,0s); 0.04
Anger In 21.54 462 21.05 552 2374 556 21.78 554 2094 594 19.65 6.69  0.71(,98); 0.49
Anger Out 18.67 554 1635 454 2128 7.05 17.01 589 18.63 422 16.69 498 0.07(29s); 0.93
Anger control 18.81 477 19.93 408 1841 4.66 2004 478 1934 510 2027 475 0.473.9s); 0.62
ASRS vl1.1 total score 38.10 10.71 36.53 939 51.07 1297 4532 1229 4134 10.18 41.50 11.02 4.29(93); 0.02
BDI 3403 11.68 21.09 13.04 4046 952 1926 1096 31.61 1424 2383 16.16 4.03(;99); 0.02
Hopelessness 11.11 444 823 492 1254 558 854 594 1124 543 11.01 528  0.02(,100y; 0.97

Significant differences are bolded. Analyses (ANOVA) were adjusted on the following medications: antidepressants, antipsychotics, mood

stabilizers

* Number of subjects who completed the study

There was a significant difference in response to treat-
ment between the three groups with regard to motor
impulsiveness (F( 97y = 3.61; p = 0.03) and BIS-10 total
score (F(z04) = 3.31; p = 0.04), Trait and State Anger
scores  (Fpo8) = 3.11; p=0.05 and Fpos = 3.19;
p = 0.04), ADHD severity (F(2,93) = 4.29; p = 0.02), and
depression severity (F(299) = 4.03; p = 0.02). More spe-
cifically, compared to BPD-ADHD without stimulant,
BPD-ADHD undergoing MPH treatment showed a sig-
nificantly improved response to DBT treatment with regard
to BIS-10 motor impulsiveness (mean value of individuals’
improvement percentage: 4.96 vs. 15.87 %, respectively;
F38) = 4.38; p = 0.043), BIS-10 total score (mean value
of individuals’ improvement percentage: 8.43 vs. 14.66 %,
respectively; F(j;38) = 3.98; p = 0.05), State Anger score
(mean value of individuals’ improvement percentage:
16.68 vs. 28.92 %, respectively; F(i33) = 6.89; p = 0.01),
depression severity (29.95 vs. 54.25 %; F(;38) = 9.53;
p = 0.004), and ADHD severity (3.90 vs. 13.11 %;
F(1/3g) = 620, p = 0017) (Table 2)

Discussion
The main finding of this study is that treating comorbid

BPD-ADHD subjects with MPH, as opposed to not treating
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them, was associated with greater improvements in several
dimensions, which include, unsurprisingly, ADHD severity
and impulsiveness but also, and this is the more striking
observation, depression severity and the tendency to
express anger. Indeed, the changes in ASRS vl.1 scores
before and after the treatment, although of moderate mag-
nitude, showed a clearly favourable evolution of values for
MPH-treated comorbid BPD-ADHD patients compared to
non-treated comorbid patients. Similarly, Trait—State Anger
and BDI scores, reflecting lifetime and current expression of
anger and depression severity, were more significantly
reduced among MPH-treated patients compared to non-
MPH-treated ones. A similar trend was observed for motor
impulsiveness and BIS-10 total scores. It thus appears that
the intensive psychotherapeutic approach afforded to
comorbid BPD-ADHD patients is more efficient when used
with MPH medication. A MPH-based treatment can sig-
nificantly improve the clinical course, on the one hand
because of its effect on ADHD symptoms, and on the other
by improving the availability of the patient to therapy. This
last hypothesis remains to be verified. Similar to these
findings, studies showed improvement in BPD symptoms in
patients treated with bupropion and duloxetine (Bellino
et al. 2010; Perroud et al. 2010a). Those two treatments also
inhibit dopamine and norepinephrine reuptake, respec-
tively, which might explain their efficacy. In this
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Table 3 Comparison of Dropouts (N = 35) Non-dropouts (N = 123) t )4
participants who dropped out
with participants who remained Mean SD Mean SD
in the study
Age 30.43 10.09 32.02 9.91 —-045 0.64
Age at onset of ADHD 4.17 1.27 4.51 2.62 —-0.43  0.66
MPH mg/d 14.00 8.94 35.00 15.72 —2.86 0.008
SCID-II BPD part 6.21 1.87 6.52 1.74 —0.82 041
Number of attentional symptoms* 9.58 2.64 9.08 2.88 0.39 0.69
Number of hyperactive symptoms* 3.33 1.92 3.49 2.28 —-0.37 0.71
Number of impulsive symptoms* 1.75 0.97 1.69 1.19 —0.03 097
BIS-10
Total score 68.13 18.95 69.61 17.45 -0.37 0.71
Motor 23.05 8.14 23.88 7.80 —0.44  0.66
Attentional 23.09 7.57 23.49 6.25 —-0.28 0.78
Non-planning 22.00 7.28 22.36 7.66 —-0.27  0.79
STAXI
Trait Anger 26.73 6.79 27.75 6.69 —-0.74 046
State Anger 23.86 7.95 23.83 8.58 0.01 098
Anger In 21.11 5.41 21.79 5.24 —-0.62 0.53
Anger Out 17.61 5.29 19.63 5.70 —1.74  0.08
Anger control 20.00 5.14 18.48 4.59 1.57 0.11
ASRS v1.1 total score 40.34 12.70 41.47 11.56 —-0.46 0.64
BDI 31.14 12.84 34.69 11.98 —141 0.16
Hopelessness 9.97 5.10 11.53 4.73 —1.58 0.12
N % N % b'e P
Gender 30 85.71 115 93.50 2.18 0.139
ADHD type
Attentional 6 50.00 26 55.32 1.54 0.46
Hyp./impul. 0 0.00 4 8.51
Combined 6 50.00 17 36.17
Treatment
Antidepressant 12 34.29 76 61.79 8.35 0.004
Antipsychotics 8 22.86 44 35.77 2.06 0.151
Mood stabilizers 1 2.86 14 11.38 2.3 0.129
Axis-I disord. (lifetime)
MDD 23 65.71 84 68.29 3.09 0.378
BD 7 20.00 32 26.02
Others 2 5.71 3 2.44
None 3 8.57 4 3.25
Suicidal behav. 9 32.14 86 74.78 18.35 <0.0001
Subst. use disord. 16 45.71 59 47.97 0.05 0.81
Anx. disor. 22 62.86 98 79.67 4.21 0.04
Eating disord. 13 37.14 61 49.59 1.69 0.19
Behav. probl.
Self-cutting 5 14.29 39 31.97 7.44 0.024
Other behaviours 4 11.43 24 19.67
Significant differences are .
bolded and italicised Anger “crisis” 26 74.29 59 48.34

perspective, it would be worth further investigating the
impact of MPH and other stimulants on BPD symptoms.
Our results also highlight the need to treat ADHD patients,

whatever the nature of their comorbidity; this, for instance,
has already been suggested for ADHD patients suffering

from bipolar disorder (Perroud et al. 2014).
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Table 4 Evolution of BIS-10,

BPD (N = 158)
STAXI, ASRS vl1.1, BDI, and
BHS during I-DBT in the entire Baseline Post-treatment b 4
sample
Mean SD Mean SD
BIS-10
Total score 69.15 18.12 66.19 17.06 —0.15 0.005
Motor 23.55 7.89 22.74 8.06 —0.09 0.214
Attentional 23.28 6.62 22.22 6.50 —0.14 0.033
Non-planning 2243 7.61 21.17 6.96 —0.18 0.005
STAXI
Trait Anger 27.65 6.81 25.07 6.88 —0.38 <0.0001
State Anger 23.94 8.66 18.25 6.33 —0.75 <0.0001
Anger In 21.87 5.10 20.97 5.77 —0.19 0.035
Anger Out 19.17 5.73 16.55 4.88 —0.53 <0.0001
Significant results are bolded. Anger control 18.82 478 20.01 431 0.26 0.0002
Analyses were done using ASRS v1.1 total score 41.18 12.12 39.25 10.87 —0.16 0.006
mixed linear models, and thus, BDI 34.87 12.03 21.16 13.16 —0.98 <0.0001
all subjects (N = 158) were Hopelessness 11.40 4.84 11.35 4.83 —0.64 <0.0001

used in the analyses

These results underline the importance of detecting
ADHD as a comorbidity among patients treated for BPD,
not only because it helps to better reduce ADHD symp-
toms, such as motor impulsiveness, but also because it is
associated with better effects on symptoms more closely
related to BPD, such as anger management. For instance,
MPH treatment was associated with significant reduction in
depression severity in our study. Though our results remain
controversial, they are in line with previous findings, sug-
gesting that MPH augmentation of antidepressants and
more generally of treatments with psychostimulants might
be associated with moderate or marked improvement in
depression, or at least improvement in some domains
related to depression, such as fatigue and apathy (Mendo-
nca et al. 2007; Ravindran et al. 2008; Mclntyre et al. 2013;
Trivedi et al. 2013; Sinita and Coghill 2014). Nevertheless,
our findings concerning comorbid BPD—-ADHD need fur-
ther investigation before any conclusion can be drawn as to
the role of MPH in helping to treat depression in this
population.

The improvement of depressive symptoms in comorbid
BPD-ADHD subjects might also be the consequence of the
more effective antidepressant treatment provided to them,
as our results show. Some of these antidepressants, mainly
those acting through the inhibition of dopamine reuptake,
such as bupropion, might also participate in the reduction
in ADHD severity among these subjects (Maneeton et al.
2014). Indeed, with regard to other medication, one of the
differences between MPH-treated and MPH-untreated
comorbid BPD-ADHD patients resides in the antidepres-
sant treatment followed by patients upon admission. BPD—
ADHD comorbid patients undergoing MPH treatment

@ Springer

were, upon admission, more frequently treated with anti-
depressants than those who did not receive the stimulant-
based treatment. The fact that BPD-ADHD comorbid
patients undergoing MPH treatment had higher depression
scores at their admission in our specialised program on the
one hand, and the fact that they were referred to us as
suffering from BPD but not diagnosed as ADHD subjects
on the other suggest that antidepressants were given to
these patients in order to treat the poor clinical presentation
of these subjects, a poor clinical presentation possibly
better explained by the presence of ADHD than of any
depressive spectrum disorders. In reality, MPH-untreated
comorbid BPD-ADHD patients did not receive as much
antidepressant treatment as non-comorbid BPD patients, a
fact that does not contradict the idea that the baseline BDI
was less severe among the former group. All these findings
suggest that ADHD in BPD is associated with a more
depressive clinical presentation and is therefore not be
responsive to classical antidepressants, but to MPH.

We also found that a higher degree of severity of ADHD
symptoms was associated with a greater likelihood of
receiving treatment. Indeed, when the two BPD-ADHD
groups were compared in terms of the ADHD dimension, it
appeared that the treated group showed increased severity,
as evidenced by the increase in hyperactivity/impulsive
symptoms. This raises the question of the existence of a
relation between observed increased severity and the clin-
ical decision to treat those patients with a stimulant-based
treatment. This seemingly trivial observation may be of
interest, as it suggests that specialists trained in the rec-
ognition of these two closely related disorders are able to
distinguish symptoms more related to BPD from those
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more related to ADHD, which may not necessarily be the
case in other clinical settings (Perroud et al. 2014).

We also observed a history of increased self-harming
behaviours among BPD-ADHD patients undergoing
treatment compared with the group not receiving treatment.
It appears, therefore, that the level of severity of this sub-
group in terms of impulsiveness, which was in part
reflected by higher SCID-II BPD part scores (which
include items directly related to impulsiveness), and in
terms of action taking, is possibly greater. This may sug-
gest that ADHD may increase the severity of BPD.

Overall and as previously demonstrated, intensive DBT
was effective in reducing most of the dimensions related to
BPD, but also those related to ADHD. In our original
investigations (Perroud et al. 2010b, 2012), we found that
intensive DBT significantly reduced depression, hopeless-
ness, and increased mindfulness skills. The current findings
add to these preliminary results, showing that this psy-
chotherapeutic approach is also associated with improved
impulsiveness and anger management, two dimensions
more closely related to BPD.

This study has several limitations, the first of which
being that both groups of comorbid patients appear to show
different levels of severity in terms of baseline symptoms.
As BPD-ADHD patients receiving MPH treatment showed
greater levels of depression and ADHD symptoms to begin
with, our results are maybe better explained by a regression
to the mean. Despite this potentially confounding factor,
we, as clinicians who have witnessed the great improve-
ment of patients taking MPH, strongly believe that the
current findings reflect true clinical changes that these
subjects undergo over time. Nevertheless, the non-blinded
design of our study might have influenced the results,
insofar as clinicians might have expected a better treatment
response among those treated by MPH than among those
not receiving such medication. However, the fact that
participants were reporting their own impressions and
symptoms in self-report questionnaires provides partial
protection against this bias. Patients were not blinded to the
intervention (MPH treatment), and this might also have
biased our results. However, after entering DBT, no further
attention was given to MPH treatment (no more than
antidepressants for instance), and no modification in the
follow-up in relation to this particular medication was
done. Then, and as highlighted in our previous articles,
there is the absence of a control group that is not subject to
intensive DBT. Thirdly, the clinical population is nearly
exclusively made of women, as the male population of
BPD and ADHD disorders is hardly examined here.
Another limitation to the generalizability of our findings is
that the studied patients were those who signed up for an
intensive course of DBT. This group might not be repre-
sentative of all BPD patients. For instance, one prerequisite

of our program is that patients should have an occupation,
even voluntary. This precludes any generalisability to
patients without any occupational activities.

A further limitation is the outpatient nature of the
healthcare centre, which, along with high admission num-
bers, renders access to highly impulsive patients difficult.
Finally, we did not apply a correction for multiple testing,
and our results should thus be taken with caution, as type 1
errors might occur for some of them. As discussed above
for the regression to the mean, and as clinicians, we
strongly believe that our findings reflect true clinical
changes that affect these subjects over time.

Twenty-two percentage of participants dropped out
during the 4-week I-DBT course, a rate slightly higher but
still within the range of our previous findings (ref).
Although no significant difference was found in terms of
dropout rates between groups, the dropout rate (17 %)
among BPD-ADHD patients receiving MPH treatment was
still lower than in the two other groups (23 %), thus rein-
forcing previous observations that DBT is very well suited
to patients suffering from ADHD, but even more so to
those receiving MPH medication. In addition, a higher
dosage of MPH was associated with lower dropout rates,
suggesting that proper titration of this medication might not
only improve response to treatment but also prevents
sudden withdrawal from the psychotherapeutic setting.

Conclusions

This naturalistic study highlights the importance of sys-
tematically screening BPD patients for comorbidity. The
treatment of these comorbidities is part of the personality
disorder therapy and can, when adequately provided,
greatly contribute to clinical improvement. Therefore, a
MPH-based treatment will improve the symptoms of
comorbid BPD-ADHD patients who display high impul-
siveness scores.
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