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Background: Evidence for the management of inade-
quate clinical response to clozapine in treatment-resistant
schizophrenia is sparse. Accordingly, an international in-
itiative was undertaken with the aim of developing con-
sensus recommendations for treatment strategies for
clozapine-refractory patients with schizophrenia.Methods:
We conducted an online survey among members of the
Treatment Response and Resistance in Psychosis (TRRIP)
working group. An agreement threshold of >75% (re-
sponses “agree” + “strongly agree”) was set to define a
first-round consensus. Questions achieving agreement
or disagreement proportions of >50% in the first round,
were re-presented to develop second-round final consensus
recommendations. Results: Forty-four (first round) and 49
(second round) of 63 TRRIP members participated. Expert
recommendations at >75% agreement included raising clo-
zapine plasma levels to 2350 ng/ml for refractory positive,
negative, and mixed symptoms. Where plasma level-guided
dose escalation was ineffective for persistent positive symp-
toms, waiting for a delayed response was recommended. For
clozapine-refractory positive symptoms, combination with
a second antipsychotic (amisulpride and oral aripiprazole)
and augmentation with ECT achieved consensus. For
negative symptoms, waiting for a delayed response was
recommended, and as an intervention for clozapine-
refractory negative symptoms, clozapine augmentation
with an antidepressant reached consensus. For clozapine-
refractory suicidality, augmentation with antidepressants

or mood-stabilizers, and ECT met consensus criteria.
For clozapine-refractory aggression, augmentation with a
mood-stabilizer or antipsychotic medication achieved con-
sensus. Generally, cognitive-behavioral therapy and psycho-
social interventions reached consensus.Conclusions: Given
the limited evidence from randomized trials of treatment
strategies for clozapine-resistant schizophrenia (CRS),
this consensus-based series of recommendations provides a
framework for decision making to manage this challenging
clinical situation.

Key words: schizophrenia/clozapine-resistance/
guidelines/augmentation strategy/evidence-based
psychiatry/treatment-resistance

Introduction

For approximately 20%-30% of patients with schizo-
phrenia, the illness fails to respond to >2 adequate, in
terms of dose and duration, trials of first-line antipsy-
chotic medication.! This is the clinical definition of
treatment-resistant schizophrenia (TRS), which is asso-
ciated with significantly lower patient quality of life and
with significantly higher socioeconomic costs? compared
with non-TRS resulting in an immense individual and
societal burden. Since 1988, clozapine has been recom-
mended in all guidelines as the gold-standard treatment
for TRS.!*#® In meta-analyses, clozapine has been found
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to be superior to first-generation antipsychotic medi-
cation regarding total symptoms® and to first- and sec-
ond-generation antipsychotic medication regarding total,
positive, and negative symptoms.'® However, up to 60% of
clozapine-treated patients do not respond adequately,'!
and how to clinically manage these patients is unclear.

Clozapine-resistant schizophrenia (CRS) is defined
by the Treatment Response and Resistance in Psychosis
(TRRIP) Working Group as persistence of either posi-
tive, negative, or cognitive symptoms of schizophrenia
of at least moderate severity after an adequate trial of
clozapine.!> More specifically, persistent symptoms in the
positive or negative domain are defined as >2 symptoms
in the respective domain with at least moderate severity,
or 21 symptom with at least a severe rating.'” Although
cognitive impairment is a characteristic feature of schiz-
ophrenia, cognitive symptoms are not defined in the
TRRIP publication.!?

One of the most relevant questions in the clinical care
of people with schizophrenia is how to treat CRS. In
general, such illness shows only limited symptomatic im-
provement from the pre-clozapine baseline, with ongoing
functional deficits and disabling symptoms. The TRRIP
working group recommended that in the case of TRS,
clozapine treatment should be offered for a duration of
>3 months after reaching therapeutic plasma levels,'? but
did not discuss strategies for the treatment of persistent
symptoms despite adequate clozapine monotherapy.
Evidence from meta-analyses indicates only marginal
and/or low-quality benefits for pharmacological cloza-
pine combination strategies after insufficient response to
clozapine monotherapy.'>!*

Randomized controlled trials (RCTs) investigating
pharmacological treatment options for CRS have been
subject to meta-analyses, but the methodological quality
in these RCTs suggest considerable heterogeneity.'*!
Obtaining high-level evidence is further hampered by dif-
ferent or absent definitions of CRS.!® Electroconvulsive
therapy (ECT) is reported to be an efficacious treat-
ment option for clozapine-refractory positive symptoms
in open-label studies,''® but more high-quality trials
are needed before ECT can be included in treatment
algorithms.!”” A recent RCT (n = 487) in CRS failed to
demonstrate a benefit for clozapine augmentation with
cognitive-behavioral therapy (CBT)." Despite limited
evidence of effectiveness, antipsychotic polypharmacy is
common among patients with schizophrenia®: clozapine
may be combined with another antipsychotic medication
in up to half of clozapine prescriptions.”! This relatively
high prevalence of clozapine-antipsychotic cotreatment
in clinical practice reflects the need for guidelines covering
a hierarchy of pharmacological and nonpharmacological
treatment recommendations for patients with CRS.
Finally, treatment with clozapine is often delayed due to
barriers related to prescribers and institutions,? reducing
the likelihood for a potential treatment response.”
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As the current evidence for the management of CRS
is limited by the available data sources, and as treatment
of CRS represents a major challenge for clinicians and
cessation of clozapine is associated with unfavorable out-
comes in real-world settings,* we decided to conduct a
2-step survey and consensus process among international
experts. Such approaches have been used previously to
define antipsychotic dosing® or recovery in psychosis.?
The main purpose of this project was to outline clinically
meaningful treatment options for CRS patients with per-
sistent symptoms despite an adequate trial of clozapine
monotherapy.

Methods

Participants and Survey

The project was initiated during a TRRIP meeting at the
Schizophrenia International Research Society conference
2018 in Florence, Italy. The online survey was developed
and revised by all authors and approved by the local
data protection officer and the ethics committee ( Ref. nr.
18-706 UE). The 63 members of TRRIP comprise expert
researchers and clinicians, scientists from the pharmaceu-
tical industry and other specialists with experience and
expertise in the area of schizophrenia'?> (supplementary
paragraph 2.1). The complete survey and descriptions of
possible ratings and ranks appear in the supplement.

Statistical Analyses

IBM SPSS-25 for Windows was used for statistical ana-
lyses. Descriptive statistics include frequencies, mean,
standard deviation (SD), minimum, maximum, sum, me-
dian, and interquartile range (IQR).

All these parameters were applied to continuous
variables, and frequencies were applied to present di-
chotomous variables. An agreement threshold of >75%
(defined as sum of frequencies for “agree” and “strongly
agree” in responses) in the second round for each ques-
tion/statement/substance was set to define consensus in
accordance with Delphi methods.?”?® Furthermore, a
disagreement threshold (defined as sum of frequencies
for “disagree” and “strongly disagree”) was also defined
with a threshold of >75% in the second round. To sim-
plify the interpretation, ranked response questions were
transformed in the final analyses with higher values rep-
resenting a higher ranking. In the second round, ques-
tions that previously achieved agreement or disagreement
with a >50% threshold were re-presented to determine
if consensus was present (defined as >75% in the second
round®). When a specific treatment strategy was rated
<50% in the first round, but single substances were rated
>50%, single substances were presented again in the
second round. Unless otherwise specified, the following
results represent the second round. Due to the threshold
definition, several questions were only presented in
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the first round and in these cases, results from the first
round are displayed. More details and the complete de-
scriptive statistics appear in the supplement (first round:
Supplement-A [SA]; second round: Supplement-B [SB]).

Results

Survey

Of the 63 invited TRRIP members, 47 responded to the
first-round invitation. Thirty participants fully completed
the survey, while 17 provided incomplete responses. Three
participants were excluded due to lack of relevant data.
Altogether, 44 participants were included in the analysis
(30 complete, 14 incomplete). In the second round, 49
participants responded to the invitation with 38 complete
and 11 incomplete responses. Next, these findings and re-
commendations were reviewed by the group.

Survey Results

Description of the Participant Sample. The participants
resided in 12 different countries (SA-table 1A) and on
average had 26.1 (+9.3) years of clinical experience. See
SA-table 1C for the overall ratings.

Experience of Severe Complications and Safety. We asked
only for severe complications (SA-table 1B), but not for
everyday side-effects of clozapine. At least two-thirds of
survey participants had experience with >1 case of an ileus,
myocarditis, neuroleptic malignant syndrome (NMS), or
agranulocytosis (SA-table 1B). Agranulocytosis was the
most frequently reported side-effect (median = 3) followed
by myocarditis (median = 2), ileus (median = 1) and NMS
(median = 0) (SA-table 1B). However, the overall safety of
clozapine was rated to be good (median = 7, SA-table 1C).
Optimal Clozapine Treatment Definitions and Waiting for
Delayed Response to Clozapine Monotherapy. Based on
first-round data, median suggested maximum wait times
for delayed response to clozapine were shortest for aggres-
sion and suicidality (5 and 6 weeks), followed by positive,
mixed, and negative symptoms (12 weeks), and longest
for cognitive symptoms (17 weeks) (table 1). Similarly,
optimal clozapine trial lengths were also shorter for ag-
gression and suicidality (8 weeks), intermediate for pos-
itive and mixed symptoms (12 weeks), and longest for
negative and cognitive symptoms (16 weeks) (table 1).

Clozapine Combination and Augmentation Strategies and
Clozapine Dosage Changes.

Positive Symptoms For the management of clozapine-
refractory positive symptoms, the strategy to raise clozapine
plasma levels 2350 ng/ml obtained the highest ranking (me-
dian = 5) (table 2 and SA-table 10). The consensus threshold
was met for the strategy of combining clozapine with an-
other antipsychotic (79.5% in the second round) (table 3).
Consensus was achieved for amisulpride and oral
aripiprazole as combination agents with clozapine (78.8%

and 76.9% in the second round) (figure 1 and SB-table 3).
Notably, augmenting clozapine with an antidepressant
was the only option meeting the threshold for disagree-
ment by 80.5% (table 3). Augmentation with other com-
pounds was in general not advised (table 3) as detailed
in SA-table 3 and SB-table 3. Furthermore, amisulpride
and aripiprazole were the only compounds of any class
meeting the positive evaluation by 275% threshold
(figure 1 and SA-table 3 and SB-table 3 for a complete
list with the ratings). Since fluvoxamine affects clozapine
plasma levels, augmentation with fluvoxamine was as-
sessed separately. Altering clozapine plasma levels with
fluvoxamine augmentation was advised by a minority
of 20.5% (table 3). Consensus was reached for clozapine
augmentation with ECT (92.1% in the second round)
(table 3). In the case of symptomatic improvement fol-
lowing an acute course of ECT, 71.1% of the survey par-
ticipants suggested ECT maintenance treatment (table 3).
The median number of ECT was recommended to be 12
(SA-table 4), and consensus was reached for a frequency
of 3 ECT sessions per week (76.5% in the second round)
(SB-table 11). Augmentation with rTMS was suggested
by 10% of the participants (table 3). Augmenting cloza-
pine treatment with CBT reached consensus (81.2% in the
second round) (table 3) and 15.5 (median) sessions were
recommended (SA-table 4). Furthermore, consensus was
reached (94.6% in the second round) to augment cloza-
pine with psychosocial interventions (table 3). Survey re-
spondents reached consensus to leave the clozapine dose
the same as during clozapine monotherapy (SB-tables 2,
6-9, 12-14) if any combination strategy was chosen.

Negative Symptoms For the management of clozapine-
refractory negative symptoms, the treatment option to
raise clozapine plasma levels >350 ng/ml obtained the
highest ranking (median = 5). Further highly ranked treat-
ment options were waiting for a delayed response or clo-
zapine augmentation with a nonantipsychotic psychotropic
agent, or combination with a second antipsychotic (median
3 each) (table 2 and SA-table 12). Nearly a third of the
participants (31.8%) advised combining clozapine with a
different antipsychotic (table 3, for single substances see
figure 1, SB-table 5). Consensus was reached to augment
clozapine with an antidepressant (77.5% in the second
round) (table 3). Escitalopram/citalopram was most com-
monly suggested as the antidepressant agent (positive
evaluation of 67.5%) (figure 1, SB-table 5). Altogether,
33.3% of the participants favored augmenting clozapine
with a mood-stabilizer (table 3). Augmentation with a dif-
ferent psychotropic drug was suggested by 17.9% (table 3,
figure 1). The add-on use of fluvoxamine was suggested
by 20.5% (table 3). Augmentation with ECT was advised
by 21.6% (table 3). In the case of symptomatic improve-
ment, 40.8% of the surveyed experts suggested ECT
maintenance treatment (table 3). The median number
of ECT sessions was defined as 12 (SA-table 4) and the
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Table 1. Optimal Trial Length Definitions and Wait for Delayed Response

N Mean (weeks) SD Median (weeks) Min (weeks) Max (weeks) IQR (weeks)
Wait for delayed response?
Mixed symptoms 39 16.1 17.1 12 2 104 8
Positive symptoms 39 15.0 17.2 12 2 104 6
Negative symptoms 39 19.1 14.7 12 0 52 12
Cognition 38 19.7 13.7 17 0 52 12
Suicidality 39 8.5 9.1 6 0 52 8
Aggression 39 7.3 6.5 5 1 26 10
Optimal trial length®
Mixed symptoms 39 15.9 11.2 12 4 52 16
Positive symptoms 39 14.6 11.3 12 4 52 16
Negative symptoms 39 19.6 13.6 16 0 52 12
Cognition 39 18.3 11.6 16 0 52 12
Suicidality 39 11.2 10.2 8 0 52 8
Aggression 39 10.8 10.4 8 0 52 8

Note: N, number of participants; SD, standard deviation; min, minimum value; max, maximum value; IQR, interquartile range.
2Delayed response: Participants were asked how long they would wait for a delayed response to CLZ monotherapy at an adequate dosage

for the respective persistent symptom type.

*Optimal trial length: Participants were asked for the optimal trial length of CLZ monotherapy at an adequate dosage for the respective
symptom type before describing a symptom type as clozapine-refractory. These results are derived from the first round of the survey.

majority of participants favored a frequency of 3 ECT
sessions per week (56.5%) (SB-table 11). Augmentation
with rTMS was advised by 9.1% of the surveyed experts
(table 3). Consensus was reached to augment clozapine
with CBT (75.7% in the second round) (table 3) and
17.5 (median) sessions were recommended (SA-table 4).
Similar as for positive symptoms, 91.8% (second round)
of the participants reached consensus to augment cloza-
pine with psychosocial interventions (table 3). Consensus
was reached to leave the clozapine dose the same when
deciding to add combination or augmentation strategies
(SB-tables 2, 6-9, 12-14).

Mixed (Both Positive and Negative) Symptoms For mixed
symptoms, results are comparable to those for positive
symptoms (tables 2-3 and supplement).

Cognitive Symptoms For the management of clozapine-
refractory cognitive symptoms, the use of so-called
procognitive drugs was suggested only by 23.7% (table 3,
details in SB-table 10).

Persistent Suicidal Ideation Symptoms For the manage-
ment of clozapine-refractory suicidal ideation symptoms,
the treatment option to augment clozapine with an anti-
depressant obtained the highest ranking (median = 2)
(table 2). For suicidal ideation symptoms, consensus
was reached for all offered augmentation strategies
(mood-stabilizer, antidepressants, and ECT) (table 3).
Citalopram/escitalopram and fluoxetine achieved con-
sensus as recommended antidepressants (84.2% and
75.7% in the second round, respectively). Consensus was
reached for lithium and lamotrigine as mood-stabilizing
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agents (92.1% and 79% in the second round, respectively).
No other substances met our cutoff criteria (SB-table 15).

Persistent Aggression  For the management of clozapine-
refractory aggressive symptoms, the treatment option to
combine clozapine with an antipsychotic and with a mood-
stabilizer obtained the highest ranking (median = 3 each)
(table 2). For clozapine-refractory aggressive symptoms,
consensus was achieved to augment clozapine with a
mood-stabilizer (86.8% in the second round) or with an
antipsychotic (84.2% in the second round). A majority
suggested augmentation with ECT (73%), and a minority
favored augmentation with an antidepressant (7.9%)
(table 3).

Absent  Improvement/Worsening  After Clozapine
Monotherapy For the management of absent improve-
ment in positive, negative, and mixed symptoms and
functioning or even worsening after clozapine mono-
therapy, the treatment option to raise clozapine plasma
levels 2350 ng/ml was ranked first (median = 5) (table 2).

Discontinuation of Clozapine

Overall, for clozapine-refractory positive symptoms,
consensus was reached (76.6% in the second round)
on disagreement with the strategy of tapering off and
discontinuing clozapine and using alternative pharma-
cological, neurostimulation (including but not restricted
to ECT) or complementary treatment options. Results
were similar for clozapine-refractory negative symptoms
(SB-table 1).
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Table 2. Hierarchy of Top 5 Treatment Options According to the Specific Symptom Domain or Clinical Scenario (Positive, Negative,
Mixed Symptoms, and Absent/Improvement or Initial Worsening) and Hierarchy of All Treatment Options for Suicidality and
Aggression

Treatment Option N Min Max Mean Score SD Median
CLZ-refractory positive symptoms
Raise CLZ plasma levels 2350 ng/ml 38 1 5 4.58 1.13 5
Combination with second AP 36 1 4 2.92 1.03 3
Wait for delayed response 26 1 5 2.62 1.27 3
Augmentation with non-AP psychotropic 26 1 5 2.62 1.27 3
Augmentation with ECT 32 1 5 2.38 1.1 2
CLZ-refractory negative symptoms
Raise CLZ plasma levels 2350 ng/ml 32 1 5 4.34 1.26 5
Augmentation with non-AP psychotropic medication 34 1 5 3.15 0.93 3
Combination with second AP 23 1 5 3.13 1.14 3
Wait for delayed CLZ response 30 1 5 3 1.44 3
Augmentation with CBT/psychosocial interventions 36 1 5 2.75 1.25 2.5
CLZ-refractory mixed symptoms
Raise CLZ plasma levels 2350 ng/ml 37 1 5 443 1.28 5
Combination with second AP 34 1 4 2.85 0.99 3
Wait for delayed response 23 1 5 2.87 1.42 3
Augmentation with non-AP psychotropic medication 26 1 4 2.73 1 3
Augmentation with CBT/psychosocial interventions 28 1 5 2.75 1.35 2.5
Absent improvement/worsening under CLZ
Raise CLZ plasma levels 2350 ng/ml 34 1 5 4.53 0.96 5
Combination with second AP 26 1 5 3.12 1.11 3
Wait for delayed CLZ response 22 1 5 3 1.38 3
Switch to different AP 19 1 4 2.89 1.21 3
Augmentation with non-AP psychotropic medication 18 1 5 2.67 0.84 3
CLZ-refractory suicidality
Augmentation with an AD 29 1 3 2.21 0.82 2
Augmentation with a MS 29 1 3 1.97 0.73 2
Augmentation with ECT 29 1 3 1.83 0.89 2
CLZ-refractory aggression
Combination with AP 26 1 4 3.15 0.83 3
Augmentation with MS 26 2 4 3.08 0.85 3
Augmentation with ECT 26 1 4 2.5 1.11 2.5
Augmentation with AD 26 1 2 1.27 0.45 1

Note: These results are derived from the first round of the survey. Participants were asked for the hierarchy of treatment options in

case of clozapine-refractory symptom domains. They were asked to select the 5 most effective options from the list and rank from 1 to

S starting with the option estimated to be most effective. For analysis, ranks were transformed (supplementary methods). Hierarchy of
top 5 treatment options according to the specific symptom domain and starting with the treatment option with the highest median and
then, if medians were the same between options, the highest mean; For clozapine-refractory suicidality and aggression, only participants
who were at least neutral (rank > 3) toward 2 of the offered combination/augmentation options for the respective symptom domain
could rank responses to questions regarding clozapine-refractory suicidality and aggression. For suicidal symptoms, single substances
could be rated if the participant agreed or strongly agreed to (rank > 4) clozapine combination and/or augmentation for suicidal idea-
tion symptoms. If the participant favored (rank > 4) combination and/or augmentation for clozapine-refractory aggression, preferred
single substance(s) could be named as free text. N, number of participants; CLZ, clozapine; AP, antipsychotic; AD, antidepressant; CBT,
cognitive-behavioral therapy; ECT, electroconvulsive therapy.

TRRIP Consensus Recommendations for the Discussion
Management of CRS

Consensus recommendations were developed from
the aforementioned results achieving >75% agreement
(“agree” or “strongly agree”) or achieving >75% disagree-
ment in the second round. Recommendations were de-
veloped from the aforementioned results achieving >75%
agreement in the first round and questions could not
re-presented again in the second round due to the ques-
tion structure (eg, hierarchy questions) (table 4).

General Findings

Our aim was to establish the first international survey
and expert-based consensus process for the manage-
ment of CRS. According to TRRIP guidelines, achieving
plasma clozapine levels of 2350 ng/ml constitutes a min-
imum threshold requirement for establishing clozapine
nonresponse.'> There was consensus that clozapine-
refractory symptoms in either of the 3 domains, should
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Table 3. Evaluation of Treatment Strategies According to Positive, Negative, Mixed Positive and Negative, Cognitive, Suicidal Ideation
and Aggressive Symptoms

Sum
Sum Disagree Agree +
Strongly Disagree ~ Neutral Strongly + Strongly Strongly

Symptom Domain N Disagree (%0) (%) (%) Agree (%)  Agree (%) Disagree (%0) Agree (%)
CLZ-refractory positive symptoms

Combine with another 44 4.5 13.6 2.3 38.6 40.9 18.1 79.5
AP

Augment with an AD 41 51.2 29.3 7.3 12.2 0 80.5 12.2
(other than fluvoxamine)

Augment with fluvox- 40 22.5 40.0 17.5 17.5 2.5 62.5 20.0
amine

Augment with a MS 39 0 154 23.1 48.7 12.8 15.4 61.5

Augment with a drug 39 20.5 46.2 20.5 7.7 5.1 66.7 12.8
from a different class

Augment with ECT 38 5.3 2.6 0 447 47.4 7.9 92.1

ECT maintenance in 38 2.6 2.6 23.7 63.2 7.9 5.2 71.1
case of symptomatic im-
provement

Augment with rTMS? 30 6.7 36.7 46.6 10 0 434 10

Augment with CBT 37 2.7 8.1 8.1 62.2 18.9 10.8 81.1

Augment with psycho- 37 2.7 0 2.7 43.2 51.4 2.7 94.6
social interventions
CLZ-refractory negative symptoms

Combine with another 44 13.6 31.8 22.7 22.7 9.1 45.4 31.8
AP
Augment with an AD 40 2.5 2.5 17.5 57.5 20.0 5.0 71.5
(other than fluvoxamine)
Augment with fluvoxa- 39 20.5 38.5 20.5 20.5 0 59.0 20.5
mine
Augment with a MS 39 5.1 12.8 48.7 28.2 5.1 17.9 33.3
Augment with a drug 39 23.1 35.9 23.1 12.8 5.1 59.0 17.9
from a different class
Augment with ECT 37 16.2 40.5 21.6 16.2 5.4 56.8 21.6
ECT maintenance in 33 6.1 3.0 24.2 63.6 3.0 9.1 40.8
case of symptomatic im-
provement
Augment with rTMS 33 15.2 45.5 30.3 9.1 0 60.7 9.1
Augment with CBT 37 5.4 2.7 16.2 54.1 21.6 8.1 75.7
Augment with psychoso- 37 2.7 2.7 2.7 37.8 54.1 5.4 91.9
cial interventions
CLZ-refractory mixed
symptoms

Combine with another 44 4.5 9.1 4.5 56.8 25.0 13.6 81.8
AP

Augment with an 33 9.1 27.3 45.5 15.2 3 36.4 18.2
AD (other than
fluvoxamine)?

Augment with fluvox- 40 17.5 45.0 12.5 20.0 5.0 62.5 25.0
amine

Augment with a MS 39 0 12.8 23.1 48.7 15.4 12.8 64.1

Augment with a drug 39 20.5 46.2 17.9 10.3 5.1 66.7 15.4
from a different class

Augment with ECT 38 53 2.6 2.6 52.6 36.8 7.9 89.4

ECT maintenance in 38 2.6 7.9 28.9 52.6 7.9 10.5 60.5
case of symptomatic im-
provement

Augment with rTMS? 30 10 36.7 433 10 0 46.7 10

Augment with CBT 37 2.7 5.4 10.8 64.9 16.2 8.1 81.1

Augment with psycho- 37 2.7 0 2.7 432 51.4 2.7 94.6

social interventions
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Table 3. Continued

Sum
Sum Disagree Agree +
Strongly Disagree  Neutral Strongly + Strongly Strongly
Symptom Domain N Disagree (%) (%) Agree (%)  Agree (%) Disagree (%) Agree (%)
CLZ-refractory cognitive deficits
Augment with a 38 7.9 34.2 21.1 2.6 421 23.7
procognitive drug
CLZ-refractory suicidal ideation
Augment with a MS 38 0 0 71.1 23.7 0 94.8
Augment with an AD 38 0 5.3 50.0 447 5.3 94.7
Augment with ECT 38 2.6 2.6 47.4 42.1 5.2 89.5
CLZ-refractory aggression
Combine with another 38 2.6 2.6 44.7 39.5 5.2 84.2
AP
Augment with a MS 38 2.6 2.6 42.1 447 5.2 86.8
Augment with an AD 38 26.3 47.4 7.9 0 73.7 7.9
Augment with ECT 37 2.7 0 56.8 16.2 2.7 73

Note: In the first round, participants were asked to evaluate treatment options according to CLZ-refractory symptom domains on a
Likert-scale from 1 to 5. In the second round, participants were asked again to rate treatment strategies meeting the threshold of >50%
agreement or disagreement in the first round. These treatment strategies and their respective ratings from the second round are displayed
in the table. Agreement (positive evaluation, sum of “agree” and “strongly agree” at least 75%) and disagreement (negative evaluation,
sum of “disagree” and “strongly disagree” are highlighted in bold. AD, antidepressant; AP, antipsychotic; CBT, cognitive-behavioral
therapy; CLZ, clozapine; ECT, electroconvulsive therapy; MS, mood-stabilizer; rTMS, repetitive transcranial magnetic stimulation.
“Treatment strategy not meeting the threshold of >50% agreement or disagreement in the first round (cf. SA-table 24) and was not as-
sessed in the second round of the consensus process, thus results from the first round are displayed here.

prompt dosage increase to raise the plasma clozapine
levels to 2350 ng/ml before using any pharmacological
combination or augmentation strategies. In our previous
TRRIP publication, we recommended that clozapine
monotherapy should be prescribed for at least >3 months
after therapeutic plasma levels have been attained!’;
however, we did not address the possibility of different
durations for specific symptom domains. Because there
is evidence that clozapine has anti-suicidal® and anti-
aggressive effects,’® these domains were included, too. We
now consider that the duration of an optimal trial to es-
tablish CRS should be longer for negative symptoms (16
weeks) and cognitive symptoms (16 weeks) than for posi-
tive and mixed symptoms (both 12 weeks). Regarding the
concept of delayed response to clozapine monotherapy,
the experts estimated a median of 12 weeks of (acute)
treatment to be sufficient for positive, negative and mixed
symptoms alike, which is consistent with the previous
TRRIP publication.'? The judgment that the optimal du-
ration for a clozapine trial for negative, suicidal, and ag-
gressive symptoms should be longer than the time to wait
for a delayed clozapine response for these symptoms may
seem odd. However, this may reflect the view that for su-
icidality and aggression longer inadequate trials in terms
of dosage or plasma levels would be taking an unaccept-
able risk of harm to self or others.

Hierarchy of Treatment Options and Recommendations

For clozapine-refractory positive symptoms, the next
therapeutic intervention—after raising plasma clozapine
levels—was the combination with a second antipsychotic,

namely amisulpride or oral aripiprazole. In a recent
meta-analysis, adding sulpiride/amisulpride showed no
beneficial effects on overall symptoms, and sulpiride
showed no effects on positive symptoms.'* Similarly, oral
aripiprazole was significantly superior to placebo with re-
gard to overall, but not positive symptoms.!* Thus, the
empirical evidence supporting the combination of cloza-
pine with amisulpride and oral aripiprazole for positive
symptoms remains sparse, although both combinations
reached the consensus threshold. Indirectly, the potential
benefit of oral aripiprazole for positive symptoms align
with results from a recent naturalistic study showing that
the combination of clozapine and aripiprazole was asso-
ciated with better real-world outcomes compared to clo-
zapine monotherapy.*!

For clozapine-refractory negative symptoms, the next
therapeutic intervention, after raising clozapine plasma
levels, was augmentation with a nonantipsychotic psy-
chotropic medication, with escitalopram/citalopram
as the preferred agent. This agent has not yet been spe-
cifically investigated for clozapine-refractory negative
symptoms. Nonetheless, it was suggested that adjunctive
antidepressants may have small, beneficial effects on neg-
ative symptoms.>** For clozapine-refractory cognitive
deficits, augmentation of clozapine with a precognitive
drugs or alternative compounds was not recommended,
consistent with meta-analytic evidence,”® even though
there is some evidence for raloxifene addition, especially
in women.*

The majority of experts recommended ECT for
clozapine-refractory positive symptoms and suggested
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Fig. 1. Evaluation of single substances for persistent positive, negative, and mixed symptoms. Participants were asked to rate single
substances on a list for CLZ-refractory positive, negative and mixed symptoms on a Likert-scale from 1 to 5. Dots represent the observed
proportion of agreement (sum of “agree” and “strongly agree”). Error bars represent 95% CI derived from the observed proportion

(%) and the individual sample size. Single substances marked with * were not asked in the second round of the consensus process, since
agreement or disagreement (“disagree” and “strongly disagree”) in the first round was not >50%. Further substances that were named as
free text by the experts are listed in the legend of SA-table 3. N, number of participants; CLZ, clozapine.

that subsequent ECT maintenance treatment should be
offered for positive symptoms, whereas there was a low
rate of approval for ECT for clozapine-refractory nega-
tive symptoms. In accordance with meta-analytic data,
ECT augmentation can be considered to be effective
in open-label studies,'”!® even though one small sham-
controlled pilot study was negative.’> However, more
high-quality trials for clozapine augmentation with ECT
are needed to further strengthen the evidence for efficacy
and safety of this treatment option.

The application of adjunctive fluvoxamine as
CYP1A2-inhibitor altering plasma clozapine levels and/
or clozapine:norclozapine ratio was generally not recom-
mended for positive or negative symptoms. A systematic
review found evidence graded as level A for the effects
of fluvoxamine to increase plasma clozapine levels, but
the effects of fluvoxamine on clozapine-refractory posi-
tive symptoms were only assessed in 2 small studies.* For
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clozapine-refractory negative symptoms, no reliable data
are available, since the one small relevant study did not
report plasma clozapine levels or distinguish between pri-
mary and secondary negative symptoms.’®

Only one large-scale RCT has examined CBT specif-
ically for CRS.” Our expert recommendation to offer
CBT for different clozapine-refractory symptom do-
mains is consistent with this trial showing that despite
average symptom improvements being small and not
seen at l-year follow-up, some patients might benefit
from CBT."” Nonetheless, this trial’s overall negative
findings are consistent with our experts suggesting that
CBT should not be offered prior to pharmacological
augmentation strategies. Of note, more CBT sessions
were recommended for negative than for positive symp-
toms, whereas the median number of sessions for both
types of symptoms were within the range recommended
by NICE guidelines.®
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Table 4. TRRIP Consensus Recommendations for the
Management of Clozapine-Resistant Schizophrenia (CRS)

Consensus Recommendations from the TRRIP Working
Group

1. General recommendations
 For clozapine-refractory positive, negative, or mixed
symptoms, raise clozapine levels >350 ng/ml (recommen-
dation > 75%; 1st round)?
 For clozapine-refractory positive, negative, or mixed
symptoms, augment clozapine with CBT and psychoso-
cial interventions
+ For all combination or augmentation strategies, leave
the clozapine dose the same as during clozapine mono-
therapy
* Not discontinue clozapine and not switch to alternative
pharmacological, neurostimulation (including but not
restricted to ECT) or complementary treatment options
for clozapine-refractory positive or negative symptoms
2. Clozapine-refractory positive symptoms
» Combine clozapine with another antipsychotic, namely
amisulpride or oral aripiprazole
* Augment clozapine with ECT
3. Clozapine-refractory negative symptoms
» Augment clozapine with an antidepressant
4. Clozapine-refractory mixed symptoms
* Combine clozapine with another antipsychotic, namely
oral aripiprazole or amisulpride
* Augment clozapine with ECT
5. Clozapine-refractory suicidal ideation symptoms
* Augment clozapine with a mood-stabilizer (namely
lithium, lamotrigine) or antidepressants (namely
citalopram/escitalopram or fluoxetine) or ECT
6. Clozapine-refractory aggression®
¢ Augment clozapine with a mood-stabiliser or combine
clozapine with an antipsychotic

Note: CBT, cognitive-behavioral therapy; ECT, electroconvulsive
therapy.

“Recommendation derived from first-round findings.

bSubstances were not systematically specified in the survey, see
legend SA-table 9 for free-text suggestions of the experts; treat-
ment options were all consented, but for the specific domains
positive, negative, mixed, suicidal, and aggressive symptoms, a hi-
erarchy can only be defined as presented in SA-tables 10-17, since
hierarchy itself was not consented in a 2-step Delphi-process due
to the question structure (ranking of options).

The negative recommendation for rTMS for clozapine
augmentation in our survey is consistent with results from
meta-analyses where no superiority was found for rTMS
augmentation in CRS."* Most studies assessing rTMS for
auditory hallucinations included CRS patients and gen-
erally found small effect sizes for auditory hallucinations,
with insignificant effects on delusions.?’

According to the experts, initial worsening or a lack
of evident improvement after an adequate clozapine
trial should not lead to discontinuation of clozapine, as
worsening may be observed in some patients.* Instead,
the experts suggested raising plasma clozapine plasma
to 2350 ng/ml and, if symptoms persist, combining clo-
zapine with a second antipsychotic. However, empirical

evidence for this scenario or guidelines beyond clozapine
are lacking.

For clozapine-refractory suicidality, the experts sug-
gested that augmentation with an antidepressant (re-
commending escitalopram/citalopram and fluoxetine)
or with a mood-stabilizer (recommending lamotrigine
and lithium) should precede ECT augmentation. For
clozapine-refractory aggression, the experts recom-
mended combination with an antipsychotic or with a
mood-stabilizer with both options reaching the >75%
threshold, before escalating treatment with ECT aug-
mentation. Amisulpride and valproate were most com-
monly named as preferred agents. Nonetheless, available
data on the efficacy of valproate augmentation have been
disappointing.'?

Side-Effects

Agranulocytosis and myocarditis were reported to be the
most potentially life-threatening side-effects of clozapine.
These results are consistent with the literature.” NMS
was not that frequently reported in our survey but this
is consistent with a recent systematic review on NMS on
clozapine which identified only 12 cases of NMS on clo-
zapine in the world literature, most of whom were success-
fully rechallenged with clozapine.* Differences between
our results and prior publications as well as differences
between participants may be due to variation in treat-
ment settings, population characteristics, and regulations
of clozapine use.*! For clinical practice, it is important
that most clozapine-related side-effects should not result
in clozapine discontinuation.* Despite acknowledging
that clozapine can have many side-effects, the experts still
provided a good overall rating for clozapine’s safety, al-
lowing for speculation that experienced clozapine experts
base their decision on a strict risk-benefit evaluation with
particular attention to side-effects associated with cloza-
pine augmentation (eg, weight gain, QTc-prolongation).

Limitations

First, experts were selected and may not be represen-
tative, and patient/caregiver, payer and policy maker
stakeholder were missing from the group, yet, since we
focused on specific prescriber action, we felt that those
stakeholders would not be appropriate for this partic-
ular survey. Second, the quality of evidence for expert
opinions is described as very low (recommendation
grade D) according to the Grading of Recommendations
Assessment, Development and Evaluation (GRADE)
system.* Third, clinicians and other users of this con-
sensus statement should be aware that the composition
of our group was not pluralistic—eg, patients or their re-
latives were not involved. Even though the composition
of the TRRIP Working Group was similar to the pre-
vious publication'? with a majority of experienced clin-
icians in the field of psychiatry including experts involved
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in national and international guideline development,
the type of consensus reached here should be defined as
nonrepresentative. However, in a clinical situation where
there is a paucity of individual or aggregated evidence,
our approach may help to reduce the clinical uncer-
tainty and foster the conduct of urgently needed clinical
trials. Given the limitations of an overall low grade of
evidence of our survey and given the fact that some of
our pharmacological augmentation recommendations
are off-label and call for future RCTs clinicians should
carefully, on a case-by-case basis, consider every recom-
mended augmentation strategy, and discontinue any aug-
mentation trial in case of inadequate response of target
symptoms, relevant intolerability, or any safety concerns.
Finally, the important management of clozapine-related
side-effects and complications was not the scope of our
work and should be covered in future projects.

Conclusion

The clinical situation of a patient not responding to clo-
zapine is still one of the biggest challenges in psychiatry
and more research regarding this topic is urgently needed.
Our results provide insights into the complex clinical sce-
nario of CRS, will inform clinicians who are responsible
for the management of this difficult situation, provide a
new consensus-based source of evidence for guideline de-
velopers and will foster future research.

Supplementary Material

Supplementary data are available at Schizophrenia
Bulletin online.
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