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Abstract

structure in the US.

call services (46.9%).

Background: Clozapine clinics can facilitate greater access to clozapine, but there is a paucity of data on their

Methods: A 23-item survey was administered to participants recruited from the SMI Adviser Clozapine Center of
Excellence listserv to understand characteristics of clozapine clinics.

Results: Clozapine clinics (N =32) had a median caseload of 45 (IQR = 21-88) patients and utilized a median of 5
(IOR = 4-6) interdisciplinary roles. The most common roles included psychiatrists (100%), pharmacists (65.6%), nurses
(65.6%), psychiatric nurse practitioners (53.1%), and case managers (53.1%). The majority of clinics outreached to
patients who were overdue for labs (78.1%) and had access to on-site phlebotomy (62.5%). Less than half had on

Conclusions: In this first systematic description of clozapine clinics in the US, there was variation in the size,
staffing, and services offered. These findings may serve as a window into configurations of clozapine teams.

Keywords: Clozapine, Clozapine clinics, Interdisciplinary teams

Background

Clozapine is the most effective medication for treatment-
resistant schizophrenia (TRS) [1], but it is underutilized in
the US. In a study of Medicaid recipients with schizophrenia
across 46 states, only 4.8% received clozapine [2]. Barriers for
clozapine’s use can be divided into patient concerns (fear of
side effects, need for frequent hematologic monitoring, trans-
portation issues), prescriber concerns (limited knowledge
and minimal time), and system/administrative issues (lack of
organizational support, and insufficient coordination between
inpatient and outpatient settings) [3—5]. Despite these bar-
riers, clozapine clinics have been established in a variety of
configurations and been successful serving a caseload of pa-
tients with TRS, in order to provide evidence-based care to
those in need [3, 6, 7].
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The Clinical Support System for Serious Mental Illness, also
known as SMI Adviser, is a 5-year initiative funded by the
Substance Abuse and Mental Health Services Administration
and administered by the American Psychiatric Association.
The objective of SMI Adviser is to support those caring for
individuals with serious mental illness implement evidence-
based and person-centered care. As part of this objective,
SMI Adviser established a Clozapine Center of Excellence
(CCOE) that aims to improve the lives of individuals with
TRS by promoting the safe and effective use of clozapine.
The CCOE realizes this aim by providing free accredited
webinars and virtual learning collaboratives, on-demand con-
sultations to individuals and communities, and clinical tips
and resources. In addition, the CCOE includes an email list-
serv, which has established a network of clozapine providers
throughout the US.

As a product of the CCOE network, there was an op-
portunity to further illustrate real-world characteristics
of clozapine clinics. To our knowledge, there has never
been a systematic evaluation of the characteristics of
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clozapine clinics in the US. Our objective was to con-
duct a survey to better understand the personnel, leader-
ship, and services offered within clozapine clinics.

Methods

A 23-item survey was administered to the SMI Adviser
CCOE listserv in January 2020. As an incentive to par-
ticipate, one survey completer was randomly selected to
receive a copy of a new clozapine textbook. The survey
was sent via email to the 250 subscribers of the listserv.
The survey questions were developed by the SMI Ad-
viser CCOE faculty and sought to understand a number
of domains pertinent to clozapine clinics, including ser-
vices offered and disciplines and roles within the treat-
ment team. Participants were asked what changes they
would most like to make to their existing practices, and
what barriers were encountered in accomplishing these
changes. A copy of the survey can be found in the On-
line Supplement.

Respondents were defined as working in a clozapine clinic
if they met the following criteria: 1) they worked in an out-
patient setting, 2) they managed more than one patient on
clozapine, and 3) there were at least two staff of different dis-
ciplines on the clozapine team. Respondents who primarily
practiced in inpatient, forensic, or residential treatment facil-
ities were excluded from the analyses. Descriptive statistics
were analyzed using SPSS version 26. For open-ended survey
questions on what clinics would like to change and the bar-
riers to accomplishing these changes, qualitative themes were
identified and summarized. A Venn diagram using Interacti-
Venn [8] was used to show overlap between the five most
common disciplines included on a clozapine clinic team. The
methods were carried out in accordance with relevant guide-
lines and regulations. The American Psychiatric Association
Institutional Review Board deemed the study minimal risk,
waived the requirement for informed consent, and approved
the methods of the study. The authors of the paper were
given de-identified access to the survey data.

Results

Respondent demographics

The response rate was 55/250 (22%), of which 34 re-
spondents met the criteria as being part of an outpatient
clozapine clinic. There was a duplication of the descrip-
tion of two clinics, which included the same location
and the same clinic characteristics, entered by different
survey participants. For these clinics, the completed sur-
vey that included the most complete description of the
clinic was utilized, and the other survey was discarded,
leaving 32 unique clinics in the analysis. Of the respon-
dents N =24 (75%) were psychiatrists, N=6 (18.8%)
were pharmacists, N=1 (3.1%) was a psychiatric nurse
practitioner, and N=1 (3.1%) was an internist. In terms
of practice settings, N=24 (75%) worked in a
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community mental health clinic, N =3 (9.4%) worked in
an academic institution, N =3 (9.4%) worked in a VA
setting, and N =2 (6.3%) were in private practice.

Clinic characteristics

The size of the clinics ranged from 3 to 200 patients on clo-
zapine with a median of 45 (IQR =21-88). Regarding the
services offered in clozapine clinics, N =25 (78.1%) offered
outreach to patients overdue for labs, N =20 (62.5%) had on-
site phlebotomy, N = 15 (46.9%) had on-call services available
after hours, N =15 (46.9%) had on-site general medical care
and consultation, N = 14 (43.8%) delivered group psychoedu-
cation, N =13 (40.6%) delivered medication to the patient,
N =12 (37.5%) used a protocol or guidelines to monitor side
effects, and N=7 (21.9%) offered group prescribing. Point-
of-care absolute neutrophil count testing was used in N=1
(3.1%) clinic.

The average clozapine clinic had a median of 5 (IQR =
4-6) distinct roles on the treatment team. The most
common disciplines included on the team, in descending
order were: psychiatrists (N=32; 100%), pharmacists
(N =21; 65.6%), nurses (N = 21; 65.6%), psychiatric nurse
practitioners (N=17; 53.1%), case managers (N=17;
53.1%), psychiatry residents (N=14; 43.8%), social
workers (N=10; 31.3%), medical assistants (N =6;
18.8%), medical students (N=5; 15.6%), pharmacists
with prescribing privileges (N =4; 12.5%), psychologists
(N =4; 12.5%), primary care physicians (N = 3; 9.4%), ad-
ministrative assistants (N = 3; 9.4%), peer specialists (N =
3; 9.4%), and physician assistants (N = 1; 3.1%).

A Venn diagram of clozapine clinic staffing configura-
tions is shown in Fig. 1 using the five most common dis-
ciplines. All five disciplines were used by N=2 (6.3%)
clinics, and N = 15 (46.9%) used a combination of four of
the five disciplines. The most common configurations
included 1) psychiatrist, nurse, pharmacist, and case
manager (N =8; 25%), 2) psychiatrist, nurse practitioner,
nurse, and pharmacist (N=4; 12.5%), 3) psychiatrist,
nurse practitioner and pharmacist (N = 3; 9.4%), and 4)
psychiatrist and nurse practitioner (N = 3; 9.4%). Either a
nurse or a nurse practitioner was a member of the team
in N=30 (93.8%) clinics. Over three-fifths of clinics
(N=21; 65.6%) had a pharmacist on the team. Over
three-fifths (N =20; 62.5%) of clinics utilized either a
case manager or social worker. Almost half of the clinics
(N = 14; 43.8%) involved psychiatry residents. Few clinics
(N=3; 9.4%) had dedicated administrative or clerical
support, and those that did were part of larger
programs.

Respondents identified who were most likely to enter
absolute neutrophil count values into clozapine REMS;
top four were: pharmacists (N = 14; 43.8%), nurses (N =
13; 40.6%), physicians (N =11; 34.4%), and clerical/ad-
ministrative staff (N=5; 15.6%). Respondents (N = 30;
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Fig. 1 Venn diagram of clozapine staffing configurations

two respondents did not complete this section) on teams
identified the following members of the interdisciplinary
team as the leader of the clozapine clinic: psychiatrists
(N=19; 63.3%), pharmacists (N=4; 13.3%), no desig-
nated leader (N=3; 10%), nurses (N=2; 6.7%), nurse
practitioners (N =1; 3.3%), and joint leadership between
a psychiatrist and pharmacist (N = 1; 3.3%).

Opportunities for improvement and barriers

When asked what respondents (N =28) would like to
change or include within their current system, the most
common responses were (from more to less frequent):
standardized group psychoeducation (N=38; 26.8%), a
protocol-driven system to manage side effects (N=7;
25%), increasing their capacity to prescribe clozapine to
more patients (N = 4;14.3%), utilizing point of care cloza-
pine testing (N =3; 10.7%), adding on-site phlebotomy
(N'=3; 10.7%), increasing case management and social
support services (N = 3; 10.7%), increasing wellness/exer-
cise activities (N =3; 10.7%), and integrating labs into
the EHR (N=3; 10.7%). When asked about the main
barriers to change (N =29 respondents), the most com-
mon responses were inadequate staffing (N =8; 27.6%),
insufficient time to enact the changes (N=7; 24.1%),
cost/financial issues (N =7; 24.1%), institutional barriers
(N=5; 17.2%), EHR issues (N =3; 10.3%), and a lack of
medical leadership support (N = 2; 6.9%).

Conclusions

These results provide an important glimpse into the inner
workings of clozapine clinics in the US. To our knowledge,
this is the first systematic examination of the personnel, ser-
vices, and configurations of outpatient clozapine clinics. The
sample represented diverse practice settings and included
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community mental health sites, academic institutions, VA
clinics, and private practices. Since a lack of clinic infrastruc-
ture is a barrier to widening clozapine use [6], a picture of
various configurations to deliver and manage clozapine for a
cohort of individuals with TRS may be of value to clinicians,
administrators, and health care systems looking to expand
clozapine use. Psychiatrists, nurses, pharmacists, nurse practi-
tioners, and case managers were often key team members in
clozapine clinics. Psychiatry residents were participants in
just under half of clinics, which bodes well for the future of
clozapine prescribing. Robust training curricula have been
implemented within clozapine clinics and may be an import-
ant opportunity for learners to develop confidence using clo-
zapine with experienced mentors [9]. The variation in
personnel configurations is assumed to be in response to
available personnel and/or developed resources or external
collaborations to meet the needs of their patient communi-
ties. Based on the survey results, Fig. 2 depicts a framework
for a clozapine clinic that can be adapted to an individual
clinic setting.

Survey respondents identified multiple opportunities for
their clinics to improve. Developing standardized protocols
to manage side effects and offering group psychoeducation
were common responses of areas to augment current pro-
gramming. The personnel configurations mentioned by the
survey respondents did not necessarily indicate the clinic felt
that the staffing was ideal. About a quarter of the sample felt
their current staffing was a barrier to accomplishing the
changes they would like to implement. Peer specialists were
rarely included in the sample, but could be important addi-
tions to many teams, as peer support for people with serious
mental illness is associated with recovery, hope, and em-
powerment [10]. Clozapine teams rarely included psycholo-
gists, who can play a key role delivering evidence-based
treatments such as cognitive behavioral therapy for psychosis
(CBT-P), an intervention that may be of benefit to some with
TRS [11]. It is possible that other disciplines were able to
perform these psychotherapeutic interventions. Point of care
testing was only used in one clinic, but may be an important
tool to increase access to clozapine [12]. Low utilization of
point of care testing may be function of this technology only
recently being more widely available at the time of the sur-
vey. Furthermore, the use of standardized protocols for side
effect and efficacy monitoring were rare.

The study has several limitations, including a small
sample size. Respondents were all part of the clozapine
COE listserv, which only represents a subset of US clo-
zapine clinics. We were unable to ascertain from the
survey the amount of effort allocated to each discipline
(for example, it was unclear if the psychiatrist was full or
part-time, or if there were one or two social workers in
the clinic). It is also possible that some clozapine clinics
may have access to other resources, such as psychology
or case management, that were not formally a part of
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the clozapine clinic team. It was also not known if there
were systems in place for the various disciplines to co-
ordinate care within the team.

These results may be helpful in guiding organizations
to create clozapine programs or providing ideas for
existing clinics to expand. Future research on clozapine
clinics may link different personnel configurations to pa-
tient outcomes (symptoms, side effects, quality of life)
and cost. In depth qualitative interviews among clinic
leaders could be utilized to better understand barriers.
Feedback from individuals that receive care in clozapine
clinics may be helpful to improve the patient experience
and further identify gaps in current services. Organized
team approaches have been utilized with success in co-
ordinated specialty care models for individuals with early
psychosis [13], and similar models could be adapted for
clozapine clinics.

Supplementary Information
The online version contains supplementary material available at https://doi.
0rg/10.1186/512888-021-03584-6.

[ Additional file 1. ]

Acknowledgements

The views and opinions contained in the publication do not necessarily
reflect those of SAMHSA or the U.S. Department of Health and Human
Services, and should not be construed as such.

Authors’ contributions

The survey was by developed by ASY, ANC, DR, and TG. ROC analyzed the data. All
authors contributed to data interpretation and writing the manuscript. All authors
read and approved the final manuscript.

Authors’ information
Not applicable.

Funding

This survey was funded (in part) by the Substance Abuse and Mental Health
Services Administration (SAMHSA), U.S. Department of Health and Human
Services (Grant SM080818).

Availability of data and materials
The dataset used during the current study is available from the
corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

The methods were carried out in accordance with relevant guidelines and
regulations. The American Psychiatric Association Institutional Review Board
deemed the study minimal risk, waived the requirement for informed
consent, and approved the methods of the study.


https://doi.org/10.1186/s12888-021-03584-6
https://doi.org/10.1186/s12888-021-03584-6

Cotes et al. BMC Psychiatry (2021) 21:583

Consent for publication
De-identified program-level data was utilized from each program.

Competing interests
ROC has received research support from Otsuka, Lundbeck, and Roche. He is

a consultant to the American Psychiatric Association and Saladax Biomedical.

JMM reports receiving speaking or advising fees from Acadia
Pharmaceuticals, Alkermes, AbbVie, Intra-Cellular Therapies, Neurocrine,
Noven, Otsuka America, Inc, and Sunovion Pharmaceuticals. The remaining
authors declare that they have no completing interests.

Author details

'Department of Psychiatry and Behavioral Sciences, Emory University School
of Medicine, Atlanta, USA. “University of Texas at Austin School of Nursing,
Austin, USA. 3Departmem of Psychiatry, University of California, San Diego,
USA. “Department of Psychiatry, David Geffen School of Medicine at the
University of California, Los Angeles, USA. *American Psychiatric Association,
Washington, D.C,, USA. ®Optum Behavioral Care, Washington, D.C,, USA.

Received: 9 June 2021 Accepted: 3 November 2021
Published online: 19 November 2021

References

1. Siskind D, McCartney L, Goldschlager R, Kisely S. Clozapine v. first- and
second-generation antipsychotics in treatment-refractory schizophrenia:
systematic review and meta-analysis. Br J Psychiatry. 2016,209(5):385-92
https://doi.org/10.1192/bjp.bp.115.177261.

2. Olfson M, Gerhard T, Crystal S, Stroup TS. Clozapine for schizophrenia: state
variation in evidence-based practice. Psychiatr Serv. 2016,67(2):152 https://
doi.org/10.1176/appi.ps.201500324.

3. Verdoux H, Quiles C, Bachmann CJ, Siskind D. Prescriber and institutional
barriers and facilitators of clozapine use: a systematic review. Schizophr Res.
2018;201:10-9 https://doi.org/10.1016/j.schres.2018.05.046.

4. Farooq S, Choudry A, Cohen D, Naeem F, Ayub M. Barriers to using
clozapine in treatment-resistant schizophrenia: systematic review. BJPsych
Bull. 2019;43(1):8-16 https://doi.org/10.1192/bjb.2018.67.

5. Kelly DL, Freudenreich O, Sayer MA, Love RC. Addressing barriers to
clozapine underutilization: a national effort. Psychiatr Serv. 2018,69(2):224-7
https.//doi.org/10.1176/appi.ps.201700162.

6. Goren JL, Rose AJ, Engle RL, Smith EG, Christopher MLD, Rickles NM, et al.
Organizational characteristics of veterans affairs clinics with high and low
utilization of clozapine. Psychiatr Serv. 2016;67(11):1189-96 https://doi.org/1
0.1176/appi.ps.201500506.

7. Camprubi M, Bagary M, Riccio M. The clozapine clinic. Lancet. 1996;
347(8994):124 https.//doi.org/10.1016/50140-6736(96)90252-4.

8. Heberle H, Meirelles GV, da Silva FR, Telles GP, Minghim R. InteractiVenn: a
web-based tool for the analysis of sets through Venn diagrams. BMC
Bioinformatics. 2015;16(1):169 https://doi.org/10.1186/512859-015-0611-3.

9. Freudenreich O, Henderson DC, Sanders KM, Goff DC. Training in a
clozapine clinic for psychiatry residents: a plea and suggestions for
implementation. Acad Psychiatry. 2013;37(1):27-30 https;//doi.org/10.1176/a
ppi.ap.11090159.

10.  Lloyd-Evans B, Mayo-Wilson E, Harrison B, Istead H, Brown E, Pilling S, et al.
A systematic review and meta-analysis of randomised controlled trials of
peer support for people with severe mental illness. BMC Psychiatry. 2014;
14(1):39. https://doi.org/10.1186/1471-244x-14-39.

11. Morrison AP, Pyle M, Gumley A, Schwannauer M, Turkington D, MacLennan
G, et al. Cognitive behavioural therapy in clozapine-resistant schizophrenia
(FOCUS): an assessor-blinded, randomised controlled trial. Lancet Psychiatry.
2018;5(8):633-43 https.//doi.org/10.1016/52215-0366(18)30184-6.

12. Kelly DL, Ben-Yoav H, Payne GF, Winkler TE, Chocron SE, Kim E, et al. Blood
draw barriers for treatment with clozapine and development of a point-of-
care monitoring device. Clin Schizophr Relat Psychoses. 2018;12(1):23-30
https://doi.org/10.3371/csrp.kebe.070415.

13. Correll CU, Galling B, Pawar A, Krivko A, Bonetto C, Ruggeri M, et al.
Comparison of early intervention services vs treatment as usual for early-
phase psychosis: a systematic review, meta-analysis, and meta-regression.
JAMA Psychiatry. 2018;75(6):555-65 https://doi.org/10.1001/jamapsychiatry.2
018.0623.

Page 5 of 5

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions


https://doi.org/10.1192/bjp.bp.115.177261
https://doi.org/10.1176/appi.ps.201500324
https://doi.org/10.1176/appi.ps.201500324
https://doi.org/10.1016/j.schres.2018.05.046
https://doi.org/10.1192/bjb.2018.67
https://doi.org/10.1176/appi.ps.201700162
https://doi.org/10.1176/appi.ps.201500506
https://doi.org/10.1176/appi.ps.201500506
https://doi.org/10.1016/s0140-6736(96)90252-4
https://doi.org/10.1186/s12859-015-0611-3
https://doi.org/10.1176/appi.ap.11090159
https://doi.org/10.1176/appi.ap.11090159
https://doi.org/10.1186/1471-244x-14-39
https://doi.org/10.1016/s2215-0366(18)30184-6
https://doi.org/10.3371/csrp.kebe.070415
https://doi.org/10.1001/jamapsychiatry.2018.0623
https://doi.org/10.1001/jamapsychiatry.2018.0623

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Results
	Respondent demographics
	Clinic characteristics
	Opportunities for improvement and barriers

	Conclusions
	Supplementary Information
	Acknowledgements
	Authors’ contributions
	Authors’ information
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note



